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Executive Summary 

A sand filter is used to help maintain water clarity at the K West Basin where highly radioactive sludge is 
stored. Eventually that sand filter will require disposal. The radionuclide content of the solids trapped in 
the sand filter will affect the selection of the sand filter disposal pathway. The Pacific Northwest National 
Laboratory (PNNL) was contracted by the K Basin Operations & Plateau Remediation Project (operations 
contractor CH2M Hill) to analyze the radionuclide content of the solids collected from the backwash of 
the K West Basin sand filter. The radionuclide composition in the sand filter backwash solids will be used 
by CH2M Hill to determine if the sand filter media and retained sludge solids will be designated as 
transuranic waste for disposal purposes or can be processed through less expensive means. 

On October 19, 2015, K Basin Operations & Plateau Remediation Project staff backwashed the sand filter 
into the North Load-Out Pit (NLOP) and immediately collected sample slurry from a sampling tube 
positioned 24 in. above the NLOP floor. The 764 g sand filter backwash slurry sample, KW-105 SFBW-
001, was submitted to PNNL for analysis on October 20, 2015. Solids from the slurry sample were 
consolidated into two samples (i.e., a primary and a duplicate sample) by centrifuging and measured for 
mass (0.82 g combined – wet centrifuged solids basis) and volume (0.80 mL combined). The solids were 
a dark brown/orange color, consistent with iron oxide/hydroxide. The solids were dried; the combined dry 
solids mass was 0.1113 g, corresponding to 0.0146 weight percent (wt%) solids in the original submitted 
sample slurry. The solids were acid-digested using nitric and hydrochloric acids. Insoluble solids 
developed upon dilution with 0.5 M HNO3, corresponding to an average 6.5 wt% of the initial dry solids 
content. 

The acid digestate and insoluble solids were analyzed separately by gamma spectrometry. Nominally, 
7.7% of the 60Co was present in the insoluble solids; less than 1% of other gamma-emitters (i.e., 137Cs, 
154/155Eu, and 241Am) were present in the insoluble solids. 

Aliquots of the acid digestate were analyzed directly using gamma energy analysis (GEA) and after 
separations for 238Pu, 239+240Pu, 237Np, and 241Am radioisotopes using alpha energy analysis (AEA).  The 
90Sr was measured by liquid scintillation counting (LSC) on the Sr-separated fraction. The plutonium 
isotopic distribution of the acid digestate was analyzed following Pu separations by thermal ionization 
mass spectrometry (TIMS). Table ES.1 summarizes the results for the primary and duplicate samples. 

The 239+240Pu concentration (µCi/g dry) relative to 90Sr and to 137Cs concentrations (µCi/g dry) was 
examined. The K West Basin sludge has a 239+240Pu/90Sr ranging from 0.1 to 1.2 and the 239+240Pu/137Cs 
ratio ranging from 0.10 to 0.47. In contrast, the sand filter backwash solids 239+240Pu/90Sr ratio was 10.6 
and the 239+240Pu/137Cs ratio was 2.0. The ratio differences indicate a relative enhancement of the Pu 
concentration in the sand filter solids relative to the 137Cs and 90Sr sludge concentrations currently in the 
K West Basin. A dose-to-curie radioisotope evaluation of the sand filter waste form may need to consider 
this dissimilarity. 
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Table ES.1. Radionuclide Characterization in KW-105 SFBW-001 Acid Digestate (Dry Solids 
Mass Basis) 

Analyte 

68122-TI-001-F 
(Primary Sample) 

68122-TI-001-G 
(Duplicate Sample) Average 

Relative Percent 
Difference  µCi/g Dry Mass  

60Co (GEA) 1.08E-1(a) 9.91E-2(a) 1.04E-1(a) 8.6 
137Cs (GEA) 1.02E+2 9.49E+1 9.85E+1 7.2 
152Eu (GEA) 3.88E-2 3.13E-2 3.51E-2 21(b) 

154Eu (GEA) 1.54E+0 1.46E+0 1.50E+0 5.3 
155Eu (GEA) 2.28E-1 2.55E-1 2.42E-1 11 
238Pu (AEA) 2.63E+01 2.61E+1 2.62E+1 0.8 

239+240Pu (AEA) 1.99E+2 2.00E+2 2.00E+2 0.4 
241Am (GEA) 9.64E+1 1.06E+2 1.01E+2 9.5 
241Am (AEA) 9.39E+1 8.69E+1 9.04E+1 7.7 
237Np (AEA) 1.80E-3 2.09E-3 1.94E-3 15 
90Sr  (LSC) 1.88E+1 1.88E+1 1.88E+1 0.5 

Plutonium Isotopic Fractionation, Weight % Basis 
238Pu (AEA) 0.0639 0.0632 0.0635 1.1 

239Pu (TIMS) 86.33 86.33 86.33 0.002 
239Pu (TIMS) 12.98 12.98 12.98 0.04 
241Pu (TIMS) 0.3935 0.3915 0.3925 0.50 
242Pu (TIMS) 0.2363 0.2354 0.2359 0.38 

The GEA analyte reference date is November 24, 2015; the AEA and 90Sr measured by LSC reference date is December 
15-30, 2015. 
(a) An additional 7.0 and 8.5% of the 60Co activity remained with the undissolved solids for the sample and duplicate, 

respectively. 
(b) The RPD passed the mean difference test; see Appendix B. 
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1.0 Introduction 

A sand filter is used to help maintain water clarity at the K West Basin where highly radioactive sludge is 
stored. Eventually that sand filter will require disposal. The radionuclide content of the solids trapped in 
the sand filter will affect the selection of the sand filter disposal pathway. The Pacific Northwest National 
Laboratory (PNNL) was contracted by the K Basin Operations & Plateau Remediation Project (KBO & 
PR), operations contractor CH2M Hill, to analyze selected radionuclides in the centrifuged solids 
collected from the backwash of the K West Basin sand filter. The radionuclide composition in the sand 
filter backwash solids will be used by CH2M Hill to determine if the sand filter media and retained sludge 
solids will be designated as transuranic (TRU) waste for disposal purposes or can be processed through 
less expensive means. 

1.1 Background 

Containerized radioactive sludge material is currently present in the K West Basin located at the Hanford 
Site in southeast Washington. The sludge genesis and composition has been previously reported (Fiskum 
et al. 2011; Shimskey et al. 2013; Fountain et al. 2013; Makenas et al. 1997; Johnson 2014). The sludge is 
stored under ~15 to 20 ft of water in the K West Basin, which contains ~1.2 million gallons of water. The 
water in the K West Basin provides shielding from radiological dose of the highly radioactive sludge as 
well as general environmental protection by minimizing sludge dispersibility. The water in the K West 
Basin is continuously conditioned by passing through a recirculation cooling system to remove decay 
heat, passing through filters to remove particulate material, and passing through ion exchange media to 
remove dissolved radioactive species. The filtration systems in the K West Basin have been previously 
described by Kurta (1998). One of the filters in the filtration system is called the sand filter and it 
specifically traps entrained particulates from the K West Basin water and thus lower turbidity and 
improve clarity. It consists of a 7.5 in. depth of 1.4 mm support sand and a 32 in. depth of 0.3 mm filter 
sand in a 78 in. diameter vessel. 

The K East Basin (now demolished) sand filter backwash was previously characterized for particle size 
and morphology.1 The K East Basin sand filter backwash solids particle size distribution was found to 
range from 0.46 to 10.2 microns with a median value of 1.8 to 2.5 microns. The chemical composition 
was assumed to consist of iron hydroxides, aluminum hydroxides, uranium oxides and silica (Schmidt 
2006). Radionuclide and chemical composition of the KE North Loadout Pit (also referred to as the Sand 
Filter Backwash Pit) has been described in Shelor et al. (2004) and Mellinger et al. (2004).2 

Minimal characterization has been conducted on the K West Basin sand filter since the transfer of the 
K East Basin and K West Basin sludge into large engineered containers. However, the general chemical 
compositions and physical properties found in the K East Basin backwash are expected to be similar to 
those in the K West Basin sand filter. 

                                                      
1 “Measurement of Particle Size Distributions in 105-KE Basin Water Samples,” CH2M-0403713, transmitted 
from WS Calloway (CH2M Hill) to RM Jochen (FH) December 2, 2004, CH2M HILL Hanford Group, Inc., 
Richland, WA—as reported by Schmidt (2006). 
2 Schmidt AJ and RB Baker. 2004.  “Revised Design and Safety Basis Value for Physical Properties, Radionuclide, 
and Chemical Composition of Sludge in the KE Basin North Load Pit, PNNL Letter Report 46497-RPT03, Rev 1. 
Transmitted to WW Rutherford (Flour Hanford) and JP Sloughter (Numatec Hanford Company) by KL Silvers on 
February 24, 2004, via PNNL transmittal letter 46497-L05. 
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1.2 Scope 

KBO & PR requested the radiochemical characterization of 238Pu, 239+240Pu, 241Am, 237Np, 90Sr, and 
gamma emitter concentrations in the sand filter backwash centrifuged solids to better understand the sand 
filter radionuclide loading and better characterize the sand filter for waste-disposal purposes. By 
understanding the gamma-emitting isotope concentration relationship to the alpha-emitting isotope 
concentration, a dose-to-Curie estimate of total actinide loading may be determined. These data can also 
be used to help determine if the spent sand filter media with entrained solids will be categorized as TRU 
waste. 

The backwash of the skimmer system sand filter into the North Load-Out Pit (NLOP) was conducted in 
accordance with procedure, OP-07-065W, Backwash Sand Filter at 105-KW by KBO & PR staff on 
October 19, 2015. Immediately (i.e., within 1 minute) after the backwash, a sample tube was lowered to 
24 in. above the floor of the NLOP, the sample pump started, and the sample bottle filled per work 
package 1K-15-03261/0, 105-KW Sample Backwash Pit After Sand Filter Backwash. KBO & PR shipped 
the sand filter backwash sample, KW-105 SFBW-001, to PNNL on October 20, 2015. 

This report summarizes the sample-handling processes used to consolidate the backwash solids and the 
concentrations of gamma-emitting and alpha-emitting radionuclides in the backwash solids conducted at 
PNNL under Project 68122. In addition, limited physical property testing of the wet centrifuged solids 
(wt% wet and dry solids and density of centrifuged solids) was conducted and is reported herein. 

1.3 Quality Assurance 

Elements of KBC-33786, Rev. 2, Quality Assurance Project Plan/Sampling and Analysis Plan for Sludge 
in the KW Engineered Containers (Baker et al. 2009) were applied to the sample preparation and analysis 
process and included PNNL commitment to the following: 

1. continuation of PNNL on the CH2M Hill Plateau Remediation Company (CHPRC) evaluated 
supplier list for laboratory services 

2. sample receipt and preparation for analysis 

3. sample analysis and analysis of applicable quality assurance samples 

4. disposal of residues and sample waste 

5. data verification prior to delivery to the CHPRC 

6. preparation of a data package for delivery to the project/buyer’s technical representative (BTR). 

The quality assurance program requirements defined Baker et al. (2009) invoke the Hanford Analytical 
Services Quality Assurance Requirements Document (HASQARD), Rev. 3, Volumes 1 and 4. All work 
was conducted to meet these requirements. 

A test instruction (TI), 68122-TI-001, Rev. 0, Sandfilter Backwash Solids Consolidation, was prepared to 
delineate how initial sample handling and solids consolidation were to be conducted.  The draft TI 
underwent technical, Quality Engineer, and project management reviews at PNNL. The CHPRC BTR 
also reviewed and approved the TI before implementation. The analytical procedures used in sample 
analysis were also reviewed and approved for use by the BTR before implementation.  All reviewer issues 
and comments were resolved before issuing the TI.  Following testing, the completed TI underwent 
technical review and Quality Engineer surveillance (SR 68122-2015-001, Surveillance of Completed Test 
Instruction 68122-TI-001, Sandfilter Backwash Solids Consolidation).  Similarly, the analytical data 
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reports underwent technical reviews and Quality Engineer surveillance (ASO-2016-010, QE Review of 
ASO ASR 9916 for Project 68122: K Basin Sandfilter Backwash Samples). All issues were resolved 
before finalizing the TI and analytical reports. 
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2.0 Sand Filter Backwash Sample Handling and Analysis 

This section describes sample receipt, sample handling, solids consolidation, and analysis test procedures 
applied to the backwash filter sample, KW-105 SFBW-001. 

2.1 Initial Receipt 

One ~750 mL slurry sample, KW-105 SFBW-001, was received at PNNL’s Radiochemical Processing 
Laboratory (RPL) on October 20, 2015 under chain of custody (see Appendix A, Attachment E). The 
sample was received in a 1 L polyethylene bottle. Flocculant solids were visible on the bottom of the 
container; however the fluid was lightly colored tan, indicative of a small particle size solid suspension. 
The sample contact dose rates were 1 mR/h gamma and 18 mR/h beta-gamma (closed and open window 
respectively) taken with an RO-20 portable ion chamber survey meter from the bottom of the container. 
Figure 2.1 provides images of the as-received container and the settled solids. The settled solids were a 
rust-brown color (consistent with iron oxides). 

  
Upon receipt 

(Note the light-tan aqueous phase) 
After 24-h settling time 

(Note the colorless aqueous phase) 

Figure 2.1. As-Received Sample KW-105 SFBW-001 in a 1 L Polyethylene Bottle 

2.2 Solids Consolidation 

The entire sample was processed to consolidate all of the solids according to TI 68122-TI-001, Sandfilter 
Backwash Solids Consolidation. The completed TI is provided in Appendix A. One goal of this work was 
to determine the volume of centrifuged solids; therefore, the solids were to be consolidated into one or 
two (depending on total volume) volume-calibrated centrifuge tubes. Figure 2.2 illustrates the solids 
consolidation/processing strategy. 
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Figure 2.2. Solids Consolidation Strategy 

The received sample container was weighed. The solids were allowed to settle overnight in the as-
received container. After the 24-h settling period, the supernate was visually less turbid—i.e., the aqueous 
phase appeared colorless (see Figure 2.1). The aqueous phase was removed by siphoning, in 45 mL 
increments, using a polystyrene serological pipet, into each of four 50 mL polypropylene centrifuge tubes 
with plug-seal caps (Fisherbrand). Water was removed well above the settled solids level so as not to 
disturb the settled solids layer. The centrifuge tubes with water were then centrifuged at 1500 RPM for 
20 minutes. Any solids collected at the bottom of a centrifuge tube remained undisturbed while decanting 
the aqueous phase from the centrifuge tube into a separate bottle (decantate). This process was repeated 
six times until the bulk of the water phase of sample KW-105 SFBW-001 had been processed. In all 
cases, the decantate was colorless and clear. 

Next, the remaining sample in the as-received container (settled solids and water cover layer) was agitated 
by swirling to suspend the solids, which were then transferred into the four centrifuge tubes used to 
clarify the water. Additional aqueous phase sample water (from the decantate) was used to achieve a 
quantitative transfer from the sample bottle into the four centrifuge tubes. Efforts were made to distribute 
the solids equally between the four centrifuge tubes. Figure 2.3 shows the four centrifuge tubes with 
centrifuged sludge sample material (container identification (ID) numbers left to right 68122-TI-001-A 
through 68122-TI-001-D) and the clarified decanted water collected in a 1 L polycarbonate bottle 
(container ID 68122-TI-001-E). The transfer pipet used to transfer the water and then the slurried solids 
was lightly coated with yellow material, indicating that a small amount of solids adhered to the plastic 
(see Figure 2.4). This material was not recoverable. The emptied original sample container was weighed 
and the net sample mass received was calculated. 
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Figure 2.3. Centrifuge Tubes with Consolidated Sludge and Clarified Decanted Water 

 
Figure 2.4. Transfer Pipet Used to Transfer the Solids Slurry 

The contact dose rates for each of the four samples were measured with an RO-20 portable ion chamber 
survey meter and are provided in Table 2.1 under the “Initial” subheading. These dose rates are 
qualitative and were collected to obtain a sense of how well the radioactivity was distributed across the 
four containers. In general, the dose rates were similar, except for the last container (i.e., 68122-TI-001-
D) which was appreciably lower. 
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Table 2.1. Contact Dose Rates of Collected Solids, mR/hour 

Centrifuge Cone ID>> 68122-TI-001-A 68122-TI-001-B 68122-TI-001-C 68122-TI-001-D 
Initial 

Open window 5 5 5 2 
Closed window 3 3.5 3.5 1 

Final, after Re-Split 
Open window 5.5 NA NA 5 
Closed window <0.5 NA NA <0.5 
NA = not applicable 

Sufficient sample volume existed to create two samples (i.e., a primary and a duplicate sample) to support 
the solids analysis. Therefore, it was necessary to evenly split the sample activity (determined by dose 
rate) between the primary and duplicate samples. To this end, subsamples 68122-TI-001-A and 68122-TI-
001-D, which had different dose rates, were combined and re-split; subsamples 68122-TI-001-B and 
68122-TI-001-C appeared equivalent and were not further re-processed. The dose rates for 68122-TI-001-
A and 68122-TI-001-D achieved after the re-splitting are shown in Table 2.1 under the subheading “Final, 
after Re-Split.” The final dose rates indicate the subsamples had a higher combined dose rate than 
obtained with the initial measurement, which clearly cannot be the case. However, these measurements 
are not quantitative and significant changes can result by small changes in sample position in front of the 
detector, room background dose rate, and operator differences. Based on the near-equivalence of the final 
dose rate measurements, the re-combined and re-split subsamples 68122-TI-001-A and 68122-TI-001-D 
were considered equivalent to each other. 

The solids from 68122-TI-001-A and 68122-TI-001-B were slurried, transferred, and combined into a 
tared, 10-mL glass, graduated, centrifuge cone (i.e., heavy-duty with screw cap closure, Kimble-Chase 
part number 45200-10) labeled 68122-TI-001-G. The solids from 68122-TI-001-C and 68122-TI-001-D 
were slurried, transferred, and combined into another tared, 10 mL glass, graduated, centrifuge cone 
labeled 68122-TI-001-F. These centrifuge tubes allowed for higher fidelity in volume measurement 
readings (to the nearest 0.1 mL) and could be placed in an oven to dry the solids for determination of dry 
solids mass. The consolidated solids were centrifuged at 1500 RPM for 30 minutes. Final centrifuged 
solids volumes were estimated to be 0.4 mL in each tube. Because the solids level was slanted and not 
even, it was difficult to discern exact solids volume. Images of the collected solids are shown in 
Figure 2.5; for a reference point, an arrow is positioned at the 0.5 mL volume graduation mark. The solids 
were dark brown/orange in color, consistent with iron oxides/hydroxides. 

The overburden of water was removed until it was at the 0.5 mL volume point in each centrifuge tube. 
Each centrifuge tube and its contents were weighed and the total slurry and centrifuged solids mass was 
calculated according to Equation 2.1, where the water density was assumed to be 1 g/mL. 

 MCS=G - T - W 2.1 

where  MCS = Mass of wet centrifuged solids 
 G = Gross centrifuge cone mass 
 T = Centrifuge cone mass 
 W = Water mass (and volume above centrifuged solids) 

The centrifuged solids density was calculated by dividing the solids mass by the solids volume. 
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68122-TI-001-F 

(combined 68122-TI-001-C and 68122-TI-001-D) 
68122-TI-001-G 

(combined 68122-TI-001-A and 68122-TI-001-B) 
ASR Sample ID 16-0032 ASR Sample ID 16-0032 (dup) 

Figure 2.5. Centrifuged Solids KW-105 SFBW-001 Sample and Duplicate 

2.3 Solids Digestion and Analysis Methods 

The solids samples were submitted to the Analytical Support Operations (ASO) laboratory for drying and 
mass measurement, acid digestion, and radiochemical analysis under Analytical Service Request (ASR) 
9916. Figure 2.5 and Appendix B cross reference sample IDs and ASR sample IDs. The ASR was 
submitted with special instructions (see Appendix B) that delineated sample handling and analysis 
processes and processes for handling and analysis of any observed undissolved solids (UDS). 

The centrifuged solids were dried in the centrifuge cone at 105°C to constant mass. The net sample mass 
was calculated by subtracting the gross mass from the centrifuge cone tare mass. The solids were acid-
digested using a combination of HNO3 and HCl. The UDS were removed from the acid digestate using 
centrifugation and washed with dilute HNO3 before drying to constant mass. The sample acid digestate 
and UDS wash were combined and brought to a known volume from which aliquots were collected for 
various radiochemical processing and isotopic analyses. The procedures applied to the sample and sample 
duplicate are provided in Table 2.2. 
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Table 2.2. ASO Analytical Procedures 

Analyte Separation Mounting Analysis / Counting 
Sample and 
UDS dry 
mass 

NA NA RPG-CMC-503, Rev. 0, 
Determination of Physical 
Properties of Solutions, 
Sludges, Slurries, and Solids 

Acid 
digestion 

RPG-CMC-129, Rev. 0, 
HNO3-HCl Acid Extraction of 
Solids Using a Dry-Block 
Heater 

NA NA 

GEA NA NA RPG-CMC-450, Rev. 2 
Gamma Energy Analysis 
(GEA) and Low-Energy 
Photon Spectrometry (LEPS) 

238Pu and 
239+240Pu/AEA 

RPG-CMC-4017, Rev. 0, 
Analysis of Environmental 
Water Samples for Actinides 
and Strontium-90 

RPG-CMC-496, Rev.1, 
Coprecipitation Mounting of 
Actinides for Alpha 
Spectroscopy 

RPG-CMC-422, Rev. 2 
Solutions Analysis: Alpha 
Spectrometry 

241Am/AEA RPG-CMC-4017, Rev. 0, 
Analysis of Environmental 
Water Samples for Actinides 
and Strontium-90 

RPG-CMC-496, Rev. 1, 
Coprecipitation Mounting of 
Actinides for Alpha 
Spectroscopy 

RPG-CMC-422, Rev. 2 
Solutions Analysis: Alpha 
Spectrometry 

237Np/AEA RPG-CMC-4017, Rev. 0, 
Analysis of Environmental 
Water Samples for Actinides 
and Strontium-90 

RPG-CMC-496, Rev. 1, 
Coprecipitation Mounting of 
Actinides for Alpha 
Spectroscopy 

RPG-CMC-422, Rev. 2 
Solutions Analysis: Alpha 
Spectrometry 

90Sr RPG-CMC-476, Rev. 0, 
Strontium Separation using 
Eichrom Strontium Resin 

NA RPG-CMC-474, Rev. 1, 
Measurement of Alpha and 
Beta Activity by Liquid 
Scintillation Spectrometry 

Pu isotopic RPG-CMC-455, Rev. 0, 
Separation of Uranium and 
Plutonium for Isotopic 
Analysis by Mass 
Spectroscopy 

NA RPL-TIMS-001, Rev. 0, 
Thermal Ionization Mass 
Spectrometry (TIMS) 

Renormalization of the thermal ionization mass spectrometry (TIMS) analysis results was required.  
Despite care in the separation, a very small carry-over and/or contamination of U into the Pu fraction 
interfered with the analysis of 238Pu (from the 238U isobar; also see Appendix B).  Therefore, the 238Pu 
analysis by AEA provides more accurate results for this radioisotope.  The correct contribution of 238Pu 
with respect to 239Pu was determined by the following steps: 

• AEA provided relative amounts of 238Pu and combined 239+240Pu in terms of activities (μCi) per gram 
of sludge.  In AEA, 238U interference does not contribute to the 238Pu or to the 239+240Pu AEA peaks. 

• The relative contributions of 239Pu and 240Pu to the 239+240Pu AEA peak were apportioned based on the 
239Pu and 240Pu TIMS values and the specific activities of the individual 239Pu and 240Pu isotopes.  
This provided activities of the individual 239Pu and 240Pu isotopes per gram of sample. 

• At that point, the activities of the 238Pu and the 239Pu per gram of sample were known. 

• The atom percent (At%) of 238Pu, with respect to the At% of 239Pu reported by TIMS was calculated 
using Equation 2.2: 
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PuAt%
PuPu/moleg
PuPu/moleg

PuPu/gCi
PuPu/gCi

sludgePu/gμCi
sludgePu/gμCiPuAt% 239

238238

239239

238238

239239

239

238
238 ×××=  2.2 

in which the first term includes the specific activities of 238Pu and 239Pu in the sample, the second term 
includes the specific activities of 238Pu and 239Pu with respect to their isotopically pure element (from 
National Bureau of Standards [NBS] values), the third term includes the atomic weights of the 238Pu 
and 239Pu isotopes (from NBS values), and the fourth term is the At% of 239Pu found by TIMS. 

• The At% 238Pu, with respect to the At% 239Pu (TIMS) as determined by this method, was less than the 
238Pu value reported by TIMS.  Therefore, the individual Pu isotope percentages by the above 
calculation for 238Pu and the other Pu isotope percentages by TIMS, are summed and renormalized.  
This calculation approach provided the correct At% for all Pu isotopes. 
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3.0 Results 

This section presents the results of the physical property and radionuclide analyses of the consolidated 
solids collected from backwash filter sample KW-105 SFBW-001. 

3.1 Physical Properties 

The calculated total slurry mass received was 764 g. The centrifuged solids mass, volume, and density 
and the dry centrifuged solids mass for the primary and duplicate sample are shown in Table 3.1. The 
centrifuged water and sludge volumes were read against a scale with 0.1 mL volume increments. The 
water left above the solids was brought to the 0.5 mL mark, minimizing the need to interpolate between 
0.1 mL volume graduations. However, volume measures can only be reported to two significant figures at 
best. In both the sample and duplicate sample cases, the centrifuged solids densities are not much 
different than the density of water. 

Table 3.1. Physical Properties of KW-105 SFBW-001 Centrifuged Solids 

Sample ID 68122-TI-001-F 
16-0032 

68122-TI-001-G 
16-0032 (dup) 

Centrifuge cone tare (g) 20.6859 20.6253 

Centrifuge cone gross mass with wet solids (g) 21.2217 21.1095 

Centrifuged solids volume (mL) 0.40 0.40 

Total slurry volume (mL) 0.50 0.50 

Centrifuged solids mass (g) 0.44 0.38 

Centrifuged solids density (g/mL) 1.1 0.96 

Centrifuge cone gross mass with dry solids (g) 20.7404 20.6821 

Dry centrifuged solids mass (g) 0.0545 0.0568 

Mass loss on drying (%) 87 85 

The wt% wet centrifuged solids in the as-received slurry sample was calculated from combining the wet 
centrifuged solids masses of the primary and duplicate samples and dividing by the total received sample 
mass. The wt% dry centrifuged solids was calculated by combining the total dry solids masses of the 
primary and duplicate samples and dividing by the total received sample mass. Results are summarized in 
Table 3.2. 

Table 3.2. Weight Percent Solids in Sample KW-105 SFBW-001 Slurry 

Total slurry mass (g) 764.2 

Combined wet centrifuged solids mass (g) 0.82 

Wet centrifuged solids (wt%) 0.11 

Combined dry centrifuged solids mass (g) 0.1113 

Dry centrifuged solids(a) (wt%) 0.0146 

(a) The dry solids mass does not consider mass contribution from dissolved solids. 
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3.2 Acid Digestion 

The acid digestion procedure appeared to dissolve all solids. Upon adding water to dilute the acid, solids 
precipitated. As shown in Figure 3.1 the consolidated solids were flocculant, similar to colloidal silica, 
and colored dark gray. The aqueous phase is intensely yellow, characteristic of dissolved iron in HCl. 

 
Figure 3.1. Post-Precipitated Solids from Sample 68122-TI-001-F 

The solids were separated from the aqueous phase using centrifugation and decanting. The solids were 
washed several times with 0.5 M HNO3 and dried. The dried solids masses and images are provided in 
Table 3.3. The average UDS represents ~6.5% of the total dry solids. 

Table 3.3. Dry Undissolved Solids 

Parameter 68122-TI-001-F 
16-0032 

68122-TI-001-G 
16-0032 (dup) 

Dry UDS mass (g) 0.0039 0.0039 
UDS remaining (dry solids mass basis) (%) 6.7 6.4 
Image 
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3.3 Radionuclide Analysis 

All radionuclide analyses were conducted on the acid digestate.  Gamma energy analysis (GEA) was also 
performed on the UDS samples. Table 3.4 and Table 3.5 provide the results summaries for the measured 
radionuclides in the acid digestate reported on a dry mass basis (see the ASO reports in Appendix B for 
full discussion) and wet centrifuged solids mass basis, respectively. 

Table 3.4. Radionuclide Summary Results for the Acid Digestate, Dry Centrifuged Solids Mass Basis 

Analyte 

68122-TI-001-F 
16-0032 

68122-TI-001-G 
16-0032 (dup) Average 

RPD µCi/g Dry Mass 
60Co (GEA) 1.08E-1(a) 9.91E-2(a) 1.04E-1(a) 8.6(a) 
137Cs (GEA) 1.02E+2 9.49E+1 9.85E+1 7.2 
152Eu (GEA) 3.88E-2 3.13E-2 3.51E-2 21(b) 

154Eu (GEA) 1.54E+0 1.46E+0 1.50E+0 5.3 
155Eu(GEA) 2.28E-1 2.55E-1 2.42E-1 11 
238Pu (AEA) 2.63E+01 2.61E+1 2.62E+1 0.8 

239+240Pu (AEA) 1.99E+2 2.00E+2 2.00E+2 0.4 
241Am (GEA) 9.64E+1 1.06E+2 1.01E+2 9.5 
241Am (AEA) 9.39E+1 8.69E+1 9.04E+1 7.7 
237Np (AEA)  1.80E-3 2.09E-3 1.94E-3 15 

90Sr (LSC) 1.88E+1 1.88E+1 1.88E+1 0.5 
The GEA analyte reference date is November 24, 2015; the alpha energy analysis (AEA) and 90Sr liquid scintillation counting (LSC) 
reference date is December 15-30, 2015. 
ASR 9916, ASO sample 16-0032 and 16-0032 duplicate; see Appendix B. 
Bolded values indicate the relative percent difference (RPD) exceeded acceptance criteria of 20%.  
(a) An additional 7.0 and 8.5% of the 60Co remained with the UDS for the sample and duplicate, respectively, see Table 3.7. 
(b) The RPD passed the mean difference test; see Appendix B. 

Table 3.5. Radionuclide Summary Results for the Acid Digestate, Wet Centrifuged Solids Mass Basis 

Analyte 

68122-TI-001-F 
16-0032 

68122-TI-001-G 
16-0032 (dup) Average 

RPD µCi/g Wet Centrifuged Solids 
60Co (GEA) 1.35E-2(a) 1.47E-2(a) 1.41E-2(a) 8.1(a) 
137Cs (GEA) 1.28E+1 1.40E+1 1.34E+1 9.5 
152Eu (GEA) 4.85E-3 4.63E-3 4.74E-3 4.7 
154Eu (GEA) 1.93E-1 2.16E-1 2.04E-1 11 
155Eu (GEA) 2.85E-2 3.77E-2 3.31E-2 28(b) 
238Pu (AEA) 3.29E+0 3.86E+0 3.57E+0 16 

239+240Pu (AEA) 2.49E+1 2.96E+1 2.73E+1 17 
241Am (GEA) 1.21E+1 1.57E+1 1.39E+1 26 
241Am (AEA) 1.17E+1 1.28E+1 1.23E+1 9.0 
237Np (AEA) 2.25E-4 3.08E-4 2.67E-4 31 

90Sr (LSC) 2.35E+0 2.79E+0 2.57E+0 17 
The GEA analyte reference date is November 24, 2015; the AEA and 90Sr reference date is December 15-30, 2015. 
Bolded values indicate the RPD exceeded acceptance criteria of 20%.  
(a) An additional 7.0 and 8.5 % of the 60Co activity remained with the UDS for the sample and duplicate, respectively, see Table 3.7. 
(b) The RPD passed the mean difference test; see Appendix B. 
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The sample averages and relative percent deviations (RPDs) are also provided in Table 3.4 and Table 3.5. 
RPDs that exceed 20% are in bold font to indicate where the data quality objective (RPD ≤20%) was 
exceeded. The dry solids net mass uncertainty was about 5%; the wet centrifuged solids mass uncertainty 
was 16 to 18%. The higher RPDs associated with the results on a wet centrifuged solids mass basis reflect 
the higher uncertainties associated with the centrifuged solids mass measurements. 
The concentrations of gamma-emitting radionuclides in the UDS are provided in Table 3.6 along with the 
averages and RPDs. Only the 241Am result in the UDS exceeded 20% RPD, indicating good overall 
precision. 

Table 3.6. Radionuclide Summary Results for the UDS, Dry Solids Mass Basis 

Analyte 

68122-TI-001-F UDS 
16-0032 

68122-TI-001-G UDS 
16-0032 (dup) Average UDS 

RPD µCi/g dry mass 
60Co (GEA) 1.13E-1 1.34E-1 1.24E-1 17 
137Cs (GEA) 1.01E+1 1.07E+1 1.04E+1 5.8 
152Eu (GEA) 2.31E-3 2.06E-3 2.19E-3 11 
154Eu (GEA) 3.26E-2 3.41E-2 3.34E-2 4.5 
155Eu (GEA) 4.18E-3 5.03E-3 4.61E-3 18 

241Am (GEA) 1.25E+0 1.78E+0 1.52E+0 35 
The GEA analyte reference date is November 24, 2015. 
ASR 9916, ASO sample 16-0032 and 16-0032 duplicate; see Appendix B. 
Bolded values indicate the RPD exceeded acceptance criteria of 20%.  

The analyte activity fractionation to the UDS residue was evaluated for the measured gamma-emitters. 
The activity was corrected to total activity, as opposed to being evaluated on a per gram basis. Table 3.7 
shows the total microCuries analyte in the acid digestate and UDS as well as the fraction remaining in the 
UDS. The total activity is heavily weighted to the acid digestate. Except for 60Co present at ~8% in the 
UDS, analytes were present at much less than 1% in the UDS. It is assumed that the Sr, Pu, and Np are 
similarly fractionated to the acid digestate (chemistry following that of Am and Eu), and that the results 
shown in Table 3.4 accurately reflect the 90Sr, Pu, and Np radionuclide concentrations in the initial 
centrifuged solids. 

Table 3.7. Relative Radionuclide Content in the Acid Digestate and UDS 

Analyte 

68122-TI-001-F 
16-0032  

68122-TI-001-G 
16-0032 (dup) 

µCi in 
acid digest(a) 

µCi in 
UDS(b) 

Fraction 
in UDS  

µCi in 
acid digest(a) 

µCi in 
UDS(b) 

Fraction 
in UDS 

60Co 5.89E-3 4.41E-4 7.0%  5.63E-3 5.23E-4 8.5% 
137Cs 5.56E+0 3.94E-2 0.70%  5.39E+0 4.17E-2 0.77% 
152Eu 2.11E-3 9.01E-6 0.42%  1.78E-3 8.03E-6 0.45% 
154Eu 8.39E-2 1.27E-4 0.15%  8.29E-2 1.33E-4 0.16% 
155Eu 1.24E-2 1.63E-5 0.13%  1.45E-2 1.96E-5 0.14% 

241Am (GEA) 5.25E+0 4.88E-3 0.09%  6.02E+0 6.94E-3 0.12% 
(a) The radionuclide concentration (Table 3.4) was multiplied by the dry centrifuged solids sample mass (Table 3.1). 
(b) The radionuclide concentration (Table 3.6) was multiplied by the UDS mass (Table 3.3). 
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Table 3.8 provides the normalized Pu isotopic mass ratio (see Section 2.3 for normalization discussion). 
The Pu isotopic fractions are similar to the fractions measured in the sludge samples collected from SCS-
CON-220 (Fiskum et al. 2011) after decay-correction for 241Pu. 

Table 3.8. Plutonium Isotopic Analysis by TIMS and AEA for the Acid Digestate 

Analyte 68122-TI-001-F 
16-0032 

68122-TI-001-G 
16-0032 (dup) Average RPD 

 Atom Percent (Normalized)  
238Pu (AEA) 0.0642 0.0635 0.0638 1.1 

239Pu 86.38 86.38 86.38 0.002 
240Pu 12.93 12.93 12.93 0.04 
241Pu 0.3904 0.3885 0.3895 0.50 
242Pu 0.2335 0.2326 0.2331 0.38 

 Weight Percent (Normalized)  
238Pu (AEA) 0.0639 0.0632 0.0635 1.1 

239Pu 86.33 86.33 86.33 0.002 
240Pu 12.98 12.98 12.98 0.04 
241Pu 0.3935 0.3915 0.3925 0.50 
242Pu 0.2363 0.2354 0.2359 0.38 

Reference date is January 27, 2016. 

3.4 Radioisotopic Ratio Evaluation 

The Pu is expected to be trapped as a fine particulate in the sand filter while the much more soluble Cs 
and Sr are expected to pass through the sand filter. Additionally, as basin water continues to be passed 
through the sand filter, Cs and Sr will be washed from the trapped particulates, further depleting their 
inventory in the particulates. The isotopic ratios of 239+240Pu to 90Sr and 239+240Pu to 137Cs were evaluated 
for the sand filter backwash sample in terms of µCi/g dry solids. The sample isotopic ratios were 
compared to the ratios from sludge in the large engineered containers (-500 µm sieve fraction where 
possible) as well as the suspended solids collected after a 30-minute settling time (i.e., SCS-CON-220, 
SCS-CON-240, SCS-CON-250, and SCS-CON-260) that had been decay-corrected to November 24, 
2015 (sample KW-105 SFBW-001 reference date). The backwash sand filter 239+240Pu/90Sr and 
239+240Pu/137Cs isotopic ratios were uniquely higher than all other K West Basin sludge samples as shown 
in Table 3.9. This indicates that the radiological content of the sand filter backwash solids is not well 
represented by the isotopic mix ratio of the sludge itself. Relative to the 137Cs content, the Pu is 4 to 20× 
higher in the sand filter solids than in the K West Basin sludge source material. Relative to the 90Sr 
content, the Pu is 10 to 100× higher in the sand filter solids than in the K West Basin sludge source 
material. The ratio differences indicate a relative enhancement of the Pu concentration in the sand filter 
solids relative to the 137Cs and 90Sr sludge concentrations currently in the K West Basin. A dose-to-curie 
radioisotope evaluation of the sand filter waste form may need to consider this dissimilarity.  
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Table 3.9. Isotopic Ratios in Backwash Sand Filter and Containerized Sludge 

Description Sample ID 239+240Pu/90Sr(a,d) 239+240Pu/137Cs(b,d) 
Analytical Data Source 

Reference 
Backwash sand filter 
sample 

KW-
105SFBW-001 

10.6 2.0 Data in this report 

KW210 container 
composite, -500 µm 
sieve fraction 

Average of 
TI008-SA 

and TI008-SB 

1.21 0.27 (Fountain et al. 2013) 

KW220 container 
composite, -500 µm 
sieve fraction 

TI009-SB-s 90Sr not analyzed 0.23 (Fiskum et al. 2011) 

KW230 Core A2 TI023-1C 0.14 0.41 (Shimskey et al. 2013) 
KW230 Core A3 TI024-2C 0.10 0.13 (Shimskey et al. 2013) 
KW230 Core B2 TI024-3C 0.14 0.38 (Shimskey et al. 2013) 
KW230 Core B4 TI024-4C 0.12 0.22 (Shimskey et al. 2013) 
KW240 container 
composite, -500 µm 
sieve fraction 

TI010-SD 0.11(c) 0.12 (Fiskum et al. 2011) 

KW250 container 
composite, -500 µm 
sieve fraction 

TI011-SB 0.12(c) 0.10 (Fiskum et al. 2011) 

KW260 container 
composite, -500 µm 
sieve fraction 

TI012-SB 0.14(c) 0.16 (Fiskum et al. 2011) 

KW240 suspended 
solids in settling test 

SSK240-S 90Sr not analyzed 0.37 (Fiskum et al. 2010) 

KW250 suspended 
solids in settling test 

SSK250-S 90Sr not analyzed 0.25 (Fiskum et al. 2010) 

KW260 suspended 
solids in settling test 

SSK260-S 90Sr not analyzed 0.46 (Fiskum et al. 2010) 

KW220 suspended 
solids in settling test 

SSK220A3-S 90Sr not analyzed 0.47 (Fiskum et al. 2010) 

KE NLOP suspended 
solids from top sample  

KENLOP-DS2 
 

1.26 0.61 Shelor et al. 2004 

KE NLOP top 1/3 of 
core sample 

KENLOP-AB2 2.77 0.48 Shelor et al. 2004 

(a)  µCi 239+240Pu /g dry solids divided by µCi 90Sr /g dry solids. 
(b) µCi 239+240Pu /g dry solids divided by µCi 137Cs /g dry solids. 
(c)  90Sr was not analyzed in the -500 µm sieve fraction; the given ratio was calculated from the average A and B 

reconstituted core samples. 
(d)  Reference date is November 24, 2015. 

Per Fiskum et al. (2011), the 90Sr and 137Cs concentrations were nearly equivalent in the K Basin water 
(3.36E-4 and 5.83E-4 µCi/g, respectively). The Cs is expected to be soluble in water and Sr will have 
some solubility in water.  The higher Pu fractionation in the sand filter solids relative to Cs and Sr is 
expected based on solubility and functionality of the filter.  However the extent of the divergence of the 
Pu/Cs and Pu/Sr ratios relative to other sludge types was higher than expected.  
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4.0 Conclusions 

The sand filter backwash slurry sample, KW-105 SFBW-001, was successfully processed and analyzed 
for physical properties and radioisotopic concentrations. These properties will enable KBO & PR staff at 
CH2MHill to better evaluate the radionuclide composition of the sand filter located at the K West Basin. 

• Sample receipt, handling, and analyses were executed consistent with the planning and no issues were 
encountered. 

• The backwash solids physical characteristics were consistent with the majority composition of iron 
oxides/hydroxides: the color was orange/brown, the wet centrifuged solids density was close to 1 
g/mL, and the mass loss on drying was about 86 wt%.  However, mineral phase characterization was 
not conducted. 

• Most of the radionuclide activity dissolved in the acid digestion, indicating that the acid digestate 
values were well-representative of the sand filter samples. The radionuclide activity fractions 
remaining in the UDS portion of the sample were 7.7% 60Co and <1% 241Am, 154/155Eu, and 137Cs. 

• The duplicate subsamples analytes 60Co, 137Cs, 152Eu, 154Eu, 155Eu, 238Pu, 239+240Pu, 237Np, 241Am, and 
90Sr were quantified on a dry mass basis and the primary and duplicate samples met quality control 
precision acceptance criteria of ≤20%. 

• The Pu isotopic ratios, measured with TIMS and AEA, were consistent with sludge Pu isotopic ratios 
in SCS-CON-210 and SCS-CON-220 core samples. 

• The relative fraction of Pu, when compared to 90Sr and 137Cs, was higher in the backwash sand filter 
sample than in the K West Basin sludge, indicating a physical enrichment of Pu in the sand filter 
solids. 
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Appendix A 
 

Completed Test Instruction 68122-TI-001,  
Sandfilter Backwash Solids Consolidation 

Appendix A provides the completed test instruction (TI) used to describe solids the consolidation 
approach, give step by step instructions, and record data and annotations. Attached to the TI are 
underpinning records of balance calibration and daily performance checks, pictorial summary, sample 
chain of custody provided by CH2M Hill, technical review, and data calculations. 

The technical review is conducted by staff other than the analyst performing the work and who is 
knowledgeable of the area being reviewed. The technical review elements include data evaluation, 
method and quality control (QC) sample performance against requirements, compliance with technical 
and QC requirements, transcription accuracy into data analysis tables, calculation accuracy, consistency 
and reasonableness of the data. 

Also included in Appendix A is the Quality Engineer’s surveillance report, SR-68122-2015-005 that 
evaluates completeness, method implementation and QC sample performance against data quality 
requirements, compliance with technical and QC requirements, transcription accuracy, calculation 
accuracy, consistency and reasonableness of data, verification of technical review issue resolution, and as 
appropriate tracking of corrective actions and completion. 

No Occurrence or Deficiency Reports were issued during the processing activity. 
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Project Specific Documents 
 

 Baker RB, JL Westcott, TL Welsh, JA Pottmeyer, and AJ Schmidt.  2009.  Quality 
Assurance Project Plan/Sampling and Analysis Plan for Sludge in the KW Engineered 
Containers.  KBC-33786, Rev. 2, CH2M Hill Plateau Remediation, Company, Richland, 
Washington. 

 Westcott JL, BJ Makenas, TL Welsh, JA Pottmeyer, and AJ Schmidt.  2009.  Data 
Quality Objectives for Sampling and Analysis of K Basin Sludge (DQO), HNF-36985, 
Rev. 3, CH2M Hill Plateau Remediation, Company, Richland, Washington. 

 Letter 52578-2015-L03 from SK Fiskum to JO Honeyman, Cost Estimate for Analysis of 
the Sandfilter Backwash Solids, May 27, 2015. 

 CH2M Hill Plateau Remediation, Contract 49517, Release 35, Statement of Work, 
Isotopic Analysis from PNNL (July 7, 2015), Amendment 1.  

   
Purpose 
 
Provide characterization data to allow the client to characterize the sand filter media for disposal.   
The sand filter is located in the K West Basin. 
 
Applicability 
 
This test instruction (TI) applies to Radiochemical Processing Laboratory (RPL) staff performing 
work with the K-Basin sandfilter backwash sample obtained from the K West basin sandfilter 
system (Project Number 68122).  It provides direction to staff on required material manipulations 
and data recording in order to meet the project technical and quality requirements. 
 
Work with the bulk samples is anticipated to be performed in radiological fume hoods.  However, 
if the sample dose rate is too high for hand manipulations (including use of extension tools), parts 
of this sample preparation activity will be moved to, and conducted in, the Shielded Facility 
Operations (SFO) Shielded Analytical Laboratory (SAL, hot cells).  All work will be conducted 
under the direction of a Cognizant Scientist.   
 
This TI does not address safety procedures; the safe-handling constraints are implemented 
through the governing procedure RPL-OP-001, Routine Research Operations for in-cell (if 
needed) and fume hood manipulations.  Applicable SFO procedures for transfers in and out of the 
hot cells may be applied as needed. 
 
Scope 
    
The scope of this TI is to receive/unpackage the sample, consolidate the suspended and settled 
solids in the as-received 750-mL aqueous sample into two equivalent aliquots, and determine the 
centrifuged solids volume and mass. 
 
The centrifuged solids will then be submitted to the Analytical Support Organization (ASO) for 
determination of dry sample mass, acid digestion, and radiochemical analysis of Cs-137 and other 
gamma emitters by gamma energy analysis, Pu-238, Pu-239+240, Np-237, and Am-241 by alpha 
energy analysis, and Sr-90 by beta analysis.  An additional acid-digested aliquot will be purified 
for Pu isotopic analysis and analyzed thermal ionization mass spectrometry. 
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Quality Assurance (QA) 
 
Elements of the Quality Assurance Project Plan /Sampling and Analysis Plan for Sludge in the 
KW Engineered Containers, KBC-33786, Rev. 2 December 2009 that apply to this sample 
preparation process include the following.  Item (2) specifically applies to this TI; others apply to 
analysis, data reviews, and reporting. Pacific Northwest National Laboratory (PNNL) will 
perform the following: 
1) Continue to be maintained on the CHPRC evaluated supplier list for laboratory services. 
2) Receive samples at the laboratory and prepare the samples for analysis. 
3) Analyze samples of sludge and associated applicable quality assurance samples. 
4) Dispose of residues and sample waste. 
5) Verify data prior to delivery to the customer. 
6) Prepare data packages for delivery to the project/ Buyer’s Technical Representative (BTR). 

 
This document outlines PNNL’s approach for handling and analyzing the backwash filter sample.  
The quality assurance program requirements defined in the Quality Assurance Project Plan 
(QAPjP)/Sampling and Analysis Plan (SAP) invoke Hanford Analytical Services Quality 
Assurance Requirements Document (HASQARD), Rev. 3, Volumes 1 and 4, and balance 
controls.  The applicable quality control (QC) requirements that will be implemented for this 
work as defined in this test instruction are summarized in Table 1. 
 

Table 1. QC Requirement and Implementation 
 

QC Requirement Implementation 

Controlling sample 
identification 

K Basin Operations and Central Plateau Remediation Project (KBO&PR) 
will apply a unique code to the sample. Sample splits from the backwash 
sample will be uniquely identified through this TI. 

Container selection Containers will be made of glass or plastic, consistent with the intended 
storage and follow-on processing. 

Sample Preservation  Not applicable for current scope. 

Sample chain of custody 
(COC)  

COC is implemented by KBO&PR and provided with sample receipt at the 
RPL facility; internal COC is not required. Sample custody is maintained 
during the sample preparation phase.  Sample security is maintained by 
limited access to the building and to laboratory areas.  When the ASO 
laboratory receives samples, an Analytical Service Request (ASR) is 
generated.   

Sample storage It is anticipated that the entire sample will be split and acid digested.  It is 
not anticipated that sample storage will be required. 

Sample handling and 
transfer 

Handling and transfers will be conducted in a manner to minimize potential 
for contamination (clean glassware and sampling devices), minimize loss 
(use secondary containment during process operations), and minimize 
tendency for sample to dry out (except where drying is required) where the 
wetting agent is deionized (DI) water. 

Compositing and 
composite sub-sampling,  

Mixing will be conducted on a best-effort basis.  The sample will be 
thoroughly shaken to suspend finely divided solids as appropriate when 
sub-samples are pulled for centrifugation.  Sub-samples will be pipetted out 
of the received sample container. 
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Table 1. QC Requirement and Implementation, continued 

QC Requirement Implementation 

Holding time limits A 6-month holding time has been designated for metals analysis by 
inductively coupled plasma optical emission spectrometry [ICP-OES].   
Because radionuclide measurement is needed, in this case a hold time does 
not apply.     

Waste disposition  Waste will be processed through the normal waste operations protocols and 
procedures. 

Preparing required QC 
samples  

Within the scope of work for this TI, QC sample requirements entail the 
creation of a sample duplicate for analysis. 

Balance checks Calibration of balances will be verified using one mass loading daily when 
used to assess accuracy.  The balance performance results will be logged 
into this TI.  

 
This TI will be approved by the BTR (QAPjP/SAP 3.4.3); the BTR’s signature on the front page 
attests to the BTR approval. 
 
Processing Summary 
 
Part of the aqueous phase will be transferred to large-volume centrifuge containers and 
centrifuged to consolidate the fines; supernate will be decanted.  The remaining sample will be 
mixed and the slurry transferred equally to the centrifuge containers with a transfer pipet.  The 
slurry will be centrifuged to consolidate the solids and the supernate will be decanted.  The client 
has requested to be present to observe the solids at this point. 
 
After decanting supernate, the solids will be consolidated into one or two tared 15- or 40-mL 
glass, graduated, centrifuge cones (depending on solids quantity) and re-centrifuged.  The 
centrifuged solids volume will be measured.  The aqueous phase will be decanted and gross 
sample mass measured and net wet solids mass will be calculated.  The sludge may be transferred 
into one centrifuge cone if the volume is not sufficient to measure—this option will be discussed 
with the BTR before proceeding and will likely hinge on which aspects are of greater importance:  
sludge density determination or duplicate analytical samples.  A sample processing flow diagram 
is provided in Figure 1.    
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Figure 1.  Sample Processing 

 
The wet centrifuged solids will be transferred to the ASO laboratory for additional processing 
according to an ASR.  ASO staff will dry the solids at 105°C to constant mass and the gross mass 
will be reported.  The solids will be acid digested and the digestate will be analyzed for the 
radionuclides (except for gamma energy analysis, all analyses require radiochemical separation).  
Undigested residue will be weighed and measured for gamma emitters assuming the residue can 
be successfully transferred into a container suitable for gamma counting.  Radionuclide 
measurement results will be provided on a dry mass basis.   
 
Issues of Concern 
Issues are of concern as defined below.  The BTR will be kept informed as status progresses. 
 
1) The relative uncertainty in the net sample mass increases as the sample mass decreases.  

Centrifuge tube mass measures will be collected on a four-place balance (0.0001 g readability 
with uncertainty of ~0.0006g).   The uncertainty in the net sample mass will include the 
uncertainty in the tare weight and the gross sample masses according to Equation 1 where u is 
the total uncertainty and uT is the uncertainty in the centrifuge container tare mass and uG is 
the uncertainty in the centrifuge plus dry solids mass.   
 

   Eq. 1 
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In this case the uncertainty in mass is expected to be ~0.0009 g.  If the net sample mass is 
0.01g, the mass uncertainty will represent 0.0009 g/0.01 g = 9%.  This uncertainty will be 
added to the analytical uncertainty. 
 

2) Once solids are consolidated, the solids dose rate may be too high to prepare in a fume hood.  
It is possible that part of the sample manipulations and the drying and acid digestion may 
have to occur in the hot cells. 

 

 

Acronyms  
 
ALARA As low as reasonably achievable  

ASO Analytical Support Operations 

ASR Analytical Service Request 

BPCL Balance performance Check log (form) 

BTR Buyer’s Technical Representative 

COC chain of custody 

DI deionized 

DRR Document review record (form) 

HASQARD Hanford Analytical Services Quality Assurance Requirements Document 

ICP-OES inductively coupled plasma optical emission spectrometry 

ID identification 

KBO&PR K Basin Operations & Plateau Remediation Project 

LRB laboratory record book (project-specific) 

M&TE measuring and test equipment 

PNNL Pacific Northwest National Laboratory 

QA quality assurance (program) 

QAPjP Quality Assurance Project Plan  

QC quality control (samples/activities) 

RPL Radiochemical Processing Laboratory 

RPT Radiological Protection Technologist 

SAL Shielded Analytical Laboratory 

SAP Sampling and Analysis Plan 

SFO Shield Facility Operations 

TI test instruction 
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M&TE List 

Note: 

A mi nimum of one bala nce performance check is to be performed daily when the balance is used. 
This entails the measure of one mi d-range mass check, record ing it on the balance performance 
check log (BPCL) form and compari ng it to the acceptance criterion. The result w ill be used to 
verify that the balance is in working order with respect to accuracy. 

If the balance is out of statistical process control, the Cognizant Scientist wi ll provide guidance 
on how to proceed. The balance leve l may be verified, the balance re-zeroed, and then the control 
masses re-measured, or the balance may be re-calibrated by the user and the control masses re
measured. If the control masses are still out of the control limits, the statistical process control 
limits may be re-evaluated/re-established or other corrective action may be pursued (e.g., 
recal ibrate balance; segregate, tag as out-of-service, and replace balance) with the concurrence of 
the Quality Engineer (QE). 

List the balance information. 

Balance 1: Make, mode l: Sartorius MSG234 

Location: ~S=A~L=----

Capacity range: 0 to 240 g 

Calibration TD: 4002361 0 Cal. Expiration Date: February 2016 

Balance 2: Make, mode l: Sartorius R200D 

Location: RPL Lab 525 

Capacity range: 0 to 200 g 

Calibration TD: 39080058 Cal. Expiration Date: A ugust 2016 

Balance 3: Make, model: Mettler AT400 

Location: RPL Lab 305 

Capac ity range: 0 to 400 g 

Ca libration ID: N04143 Ca l. Expiration Date: August 20 16 

J Balance 4: Make, model: Mettler AT400 . ~ \0{~3\1~ 
Location: RPL Lab 525 \-load * \3 
Capacity range: 0 to 400 g 

Cali bration ID: I 11 3061397 Cal. Expiration Date: August 20 16 

,f /, .. / · L 1.0/:< 316 Cognizant Scientist Signature _ _,,,X}=1..:...~\..;:...._-i~c....=.J<-.L _ _ ________ ~, Date: ---1--__:_--1-----v I I 
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1c.-110\\$ fML Balance 5: Make, model: ~'M ) 55 , (p OO \ 

Location: R rq 005 & n ('b. +op 
Capacity range: ~' k~I 0""-0~<j+--------

Calibration ID: 112 5 2 02'Q3d. Cal. Expiration Date: ......:d~/'--'-J_..,.{o'----
1 

Cognizant Scientist Signature _v_M~(,_- ..,__v.,_·h'--'-J--'L=---------------'' Date: _ _ ro_,)'-.1._3_,_/_ , s _ _ 
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Work Instructions 

1.0 General Guidelines 

The following general guidelines apply to all operations discussed in this TL 

68122-Tl-001 
Revision 0 

I. Tis are controlled documents; TI steps are expected to be completed as written and Tis 
initialed and dated as work is performed. Skipping steps is not acceptable. 

2. When a TI needs to be modified during the perfonnance of work, modification needs to 
be discussed, before implementing, with the Project Manager (PM) and QE to 
determine what needs to be done to manage the work control process (this may include 
documenting modifications in notes, revising and re-issuing the TI, or issuing an 
addendum to the TI). Documentation for changes defined by the PM or QE needs to be 
added to the TI when received. 

3. Concurrence for proposed changes or modifications also needs to be obtained from the 
K Basin client before the change or modification is implemented. Documentation for 
concurrence for changes needs to be added to the Tl when received. 

4. The PM or delegate is the point of contact for the request to modify Tis and to define 
and document how changes will be made. When Tis are revised during work, major 
revisions require the same level of review and approval as the initial TI to adequately 
evaluate the impact of changes on data and to evaluate those objectives and technical 
and quality requirements are adequately addressed and will be attained as expected. 
Minor or editorial changes require concurrence from the PM; the PM decides ifthe 
change is major or minor. 

5. All Tl and laboratory record book (LRB) entries need to be complete and legible. 
Initials need to be associated with a printed name, see Table 2 for printed name-initials 
cross-reference. Error corrections are to be made using a single line-out that is initialed 
and dated. If the reason for the correction is not obvious, an explanation may need to 
be added describing why the correction was made. 

6. Initial and sign Table 2. 

7. When finished with a Step, initial and date the item or step. This indicates that the step 
has been completed, by whom, and when. 

8. Keep the sample in a sealed container as much as possible to prevent it from drying 
unless directed to do otherwise in this Tl. 

9. Minimize cross-contamination between samples and contamination of samples from 
outside sources. Use new or cleaned tools as directed in this Tl or by the Cognizant 
Scientist. 

10. Record any observations, problems, or information that might be needed later 
concerning samples and collection of representative sub-samples for analysis in space 
provided in this TL Report any highly unusual/unexpected observation to the PM and 
QE, who will discuss the observation with the client. The Cognizant Scientist is 
authorized to stop work and re-plan to address anomalies based on evolving conditions 
during sample handling. 

Page9of21 1/15/09 
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Table 2. Test Instruction User Identification 

Initials Printed Name Signature 

rm Margaret Smoot '1rlY er,,,,,,, v 
I 

__,df_t Sandra Fiskum 1aJ-?~t~k t1 
/ '/ 
-~ 

r--------··- -----Rick Shirnskey 
ii 

-. .•.. 
-·--··,.~·--·-····· 

·--·~ -- ······ ... -'4k![.f._ __ J°-A-Jj:;-
·---·--- .. 

-

68122-TI-OOI 
Revision 0 

Position 

Technician 

Cognizant Scientist 

Cognizant Scientist 

.. __________________ 

Cognizant Scientist Signature _-"0,"-'/(_"-,_-;'t~-~-JL_· -----------·Date: __ !_0~/_2_3;-/_t_S __ 
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2.0 Sample Container Preparation 

Date~lnit~2.2 

Date#lnit~2.3 

Select four 50-mL centrifuge containers with " leakproof' caps. 
Verify they hold water when tightened. Dry the centrifuge 

containers . (politj ( -t>Y\-\ r-\ ~\,u'<f .\-\-\. ~~";)JfW ll>/ 1a/10 

Label the centrifuge containers 68 122-Tl-OO l-A, -B, -C, and - D. 

Prepare a 1-L poly bottle by labeling it as follows: 

68122-TI-001-E 
Backwash Filter Supernate 
Non-hazardous 
SK Fiskum 

Tare the containers (use of the laboratory 305 ba lance is fine). 

Cfil? 2.4.1 Record the balance ID: .Af 041l.../ 3 (confirm balance is 
listed on the M&TE list or add the balance information to the M&TE list) 

~ 2.4.2 Balance check weight JD: ~f_. ~: ~O~V\ ..... C~>..~---

--6.i\})_2 .4.3 Balance check weight mass: 'dC)<f 9qq l? 
UMY 2.4.4 Verify that dai ly check was performed and acceptable ( fl )~

{N2 2.4.5 Tare containers and record tare weights on Table 3. 

Table 3. Centrifuge Container Tare 

Container ID Tare weight (g) 

68122-Tl-OOl-A 

68 122-Tl-OO 1-B 

68 122-TI-OO 1-C 

68 122-T l-001-D 

68122-Tl-OO 1-E 

Cognizant Scientist Signature --'JM<"""'---'-''.,-v-+f_l_'.)_L_· ---------~· Date: __:f_O.J./_1..._· _3-'-/_t_S" __ 
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3.0 Sample Receipt and Un packaging 

The sample Viking shipping container needs to be opened in the presence of a Radio logical 
Protection Techno logist (RPT). 

Date~nit---1aL__3. I 

Date~Jni t 'i5J 3.2 

@ 3.2. 1 

Date iC..'~{ISJnit (itµ 3 .3 

Date 10/;;,l)tj nit \r1l) 3.4 

Look over the chain of custody (COC) documentation for general 
correctness. Sign the COC and provide the original to .SK F isku 1-yi~ lo/;)~f !S 

60vm~lt -r'\) ~ t-::\.0 - I O'S 5 \- 5LV - OO\ (-\ Q\tQ.n ~f()l'Y) ?.h6\0 
Unpack the sample from the Viking container; i:08ervc the-Viking '\LeCOt"~S J 
c..QJl.t;a.i.Aei:-fer-re~mei:it te the GI ient. . . . · 

((in \ o ;l'U.I ~rd V.Jn,.c,lt.. to ( \.,l -f\f\t p..t..r . 
Record the contact dose rate 511- f i ~ ~u.m (i'\v 1 o/ Jo I J5 

Open Window: f y l 113''3 , tR.e.kvNJ vn /Jft.°.,pf' 11
/l j 

• I *'t' ..... &_ ()_6 ~ t6 ~ l... "J:.'P 
C losed Window: ~ 5 )C 

-~.......____ (;J'lJJ v-cn, fr-ld ~ e.©e.. "J:.D 

and the 30-cm dose rate: < "':,) m ( ,!llj.,;k(,<,...--.. 1()/:JJ/1 s 
Dosimeter type -~K~(-')~2_0~-----

Check the RWP limits; is dose rate w ithin limits?~--

Record observations of the sample. Check visually fo r presence of 
settled solids. 

f<,o\L. ph.ik5 io\J0l1s-(Mo mN ?:afu ce.foc Chor~) 
- Silff'fn(.df lo'J':'.\ 4)..A.c·,..Jkbl1(f ...\111Cln1 d !1..pc"W\_ 

~1\0fi)u· /1 5 r e.e:pt b re v-e 'p\: 
- :;:) . .1~ec11y,k 1.n~t.) l't'3S tu(\'.)~d 

+Y)() ~ e> n 10/N a/ 15 0 R .u p hc1toS Co p\ureo,\ 
61'\ j b /Q1/1 fi}. 

Take photos of the sample showing the sample identification (10) 
and the water level, turbidity, and any potential so lids. Inc lude Mac 
Beth Color Checker chart (or equ ivalent) for comparison/ reference. 

Weigh the sample. 

rt§ 3.5. 1 Record the balance ID: ll '2.52o2~5:QZ (confirm balance is 

'1iP 3.5.2 

~3 .5.3 

& 3.5.4 

~ 3.5.5 

listed on the M&TE list or add the balance information to the M& T E list) 

Balance check weight ID: bzwJ Boci ~ t\"11 vd.4.r 
) I Q () 

Balance check weight mass : J 3[Jf)V, t..j j 
Verify that daily check was performed and acceptable ('v'') _(fi2_Yflf/ 
Record gross sample mass: ~ i ·1 . Dr; ;l'lc\~J/Y\(\ manif \-0-~ 

u l)<u>&' (I £';,>) .) ,y l { .\ ~ 
I --1' O.(JQ: c 't t{JJ c~ 1 c\" v 

Cognizant Scientist Signature --"-"x/K,_,_ . ....--1-cM..:;.,;_r -"-l_•~-----------· Date: 10/.27/ 15 v 
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Notes: 

68122-Tl-OO 1 
Revision 0 

ID/1s,J_1 s-» _a ho [<~d le 0 '22- l:r-oo \- \: <2o" tc7~6j) 
~ lo15' 1 22 - I ' - ool -< >1 (a o. fo f5J5 ) ; 1oi1 i cM o ve 

'()o-i'n lo m L '} la~'5 cen-\ Cl Gu ~Q. . -.h,1Ja e::& . @ 1oj1s/15 
______ .:.._l.-=i~L~\_, 1\( '-') 1 fu (ft.::a :vJe pa , n+ f¥' n ~ 10/6/t 5 

t, Cy{ lc·;i.JCc\ 1 D chr: i1 \ a Otl_V\ 6\)f'.,~ <ti1 

\o r • oJ' 5o d ~d ~ lea \'-- cb~c v on 
\b .· 9)53? ~Y\ , (® lo( I t:J~S 
~ \~~~ ij r 1 

~; n+--Y-'5 'k~p'---1...-'-"\ a'-\-\9-1-_;__~_,~Q 3/ 15 

·~~~-"--~'-=----1-->=-~_L__\----t-~~~~~-.D 

·"' 

C ognizant Scientist Signature --""'·ffe~---'-"-h=.!C~JU.--=--=------· _ _ _ _ __,, Date: v 
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4.0 Solids Consolidation 

68122-Tl-OO I 
Revis ion 0 

NOTE: Lead brick sample holders and bricks should be used as needed to keep dose at as low as 
reasonably achievable (ALARA) levels. 

Date~ni t (ii> 4. 1 

ic/Jl/15 · 
Date !nit (W 4.3 

1ciJ1{1S -
Date ___ Initefi.9) 4.4 

1ofJ1/1s·· /:\ 
Date __ Init f ~ 4.5 

10/:;1/tf)· 
Date __ lnit @ 4.6 

it:(>-tl1s - t@ 
Date __ Init~ 4 .7 

Date~lnit~ 4.8 

16/~1{15' 
Date -ff- ! nit~ 4 .9 

( i>j I u /.J I( I S 

Set the sample aside in a clean secondary containment and leave 
undisturbed overnight to a llow solids to settle. 

Photograph the settled solids. Contact the Cognizant Scientist or PM 
to evaluate the settled solids volume. Cognizant Sc ientist/PM 

Discussion: ;Oa .'Yl? At } J.~ I A 6kp 3, L/ 
tctJun ~ w/a1I16 

Place the centrifuge containers into a support stand lined up from A 
to D and uncap. 

Open the sample bottle/jar and decant, using a transfer pipet, the 
water starting from the top surface. Place a transfer pipet load of 
water into each successive centrifuge container (stariing w ith A and 
ending with D). Once each conta iner has one pi pet volume of water, 
start the fillin g cycle aga in from A to D. Continue until each 
centrifuge container is fill ed to about 35 to 40 mL. 

Cap the sample container. 

C-a13 the s~ml'1~fuge ~on.tai.o.el~centrifuge for 20 minutes at 1500 

RPM. ~ rr\; ~ fv_t~ ((){'j~~s ~Vu <'cLpS ~ it>f'91}i3' 
·\-\\ti 0 (1\.\J 1ol;nll'5 

Return centrifuge conta iners to the rack and examine fo r centrifuged 
solids. Take photographs of the samples (show sample ID in the 
image). If the supernate is cloudy, contact the Cognizant Scientist 
before proceeding. 

Decant the aqueous phase fro m each centrifuge container, using a 
transfer pi pet and being careful not to disturb the solids. If solids are 
disturbed, the sample will need to be re-centrifuged. Collect the 
water in the 1-L po lybottle, 68122-TI-001-E. Leave about 5 mL of 
water overburden in each centrifuge conta iner. If no solids are 
present, the entire contents can be transferred. Annotate in Table 4 
the volume processed and if suspended sol ids were observed for each 
centrifuge container. 

Repeat Steps 4 .3 through 4.8 until the parent sample volume has 
been reduced to about 120 mL. Annotate in Table 4 the volume 
processed and if suspended so lids were observed fo r each centrifuge 

Cognizant Scientist Signature --'-"' pd'---a-=-v-'l""~:..:....:..=....:l:..o.t_,.:........;;1-::;-'M..:../_l_....___,,.--____ _ _ _,, Date: __ l_o.,_./_z._1-_· 4 /_1_)_ 
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I ~-
~ 

&8 
VO~ 

1~ 
:t.. Q.. (ii 

~ ~ .. p 
L... ~ x ? \~?"> 

~·~ 
-'1 ../.;;--

~~ 
~R 

I 51 Sampling 
Volume, 
supernate clarity 

211 Sampling 
Volume, 
supernate clarity 

3' Sampling 
Volume, 
supernate clarity 

~ Sampl ing r 01ume, 6W) 
supernate clarity 
\ 

11 Sampling 
Volume, ur-n 

. supernate clarity 

11 Sampling . 
Vo lume, ~ 
supernate clarity 

1 Sampling1 
Vol ume, 
supernate clarity 

68 122-Tl-OO I 
Revision 0 

container. (Note, six cycles are anticipated, add itional rows provided 
in case additional centrifuge cycles are required. 

Table 4. Centrifuging Step Log 

Centrifuge Container TD 

681 22-T l-OO I -A 68 I 22-TI-OO I -B 68I22-TI-OO 1-C 68 I22-TI-OO 1-D 
\/ 'i 'Sm/.-- Lf 5mL 4 5(r1 L L./ '5 rtJ L 

Vt>U1 e Ctctr- vait CCear Vvu C&lr Ventv C&ct 
Li S rY)L L/S ml 4 Sm l 45.m L~ 

7( ~ 10/~1/t 
e~tlr \/0101 Cloe.tr \/~, . C~ax Ve;ii C 

'.t L/5'mL 4'5mL 4 5<Y1L 45mL 

\/eJU{ c vwrc~ 
40-mL 

L15mL ~bvvvk 

V<f[M C~et \Jeni cGc 

Date~lnit_@_ 4.10 Mix the parent sample to suspend solids-thi s can be accomplished 
with the transfer pipet (rapid in and out motions) or by swirli ng. 

Us ing the same technique described in Step 4.4, transfer the 
suspended solids into each of the four centrifuge containers. Re
suspend the parent sample so lids as needed so that the solids are 
equa lly distributed across each centrifuge tube. 

Cogni zant Scientist Signature _ _.x'=--1\-'-'.:.......+i ..;c.t)-'-'. L""'.'-'--------- - ' Date: 
v 
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Date ~11~ it ('ffjJ 4.12 Add water from 681 22-TI-OO 1-E to the parent bottle as needed to 
quantitatively transfer the sol ids. 

Date v/J1/'~n i t W 4.13 

Date I ~bJ}~ni t~ 4. 14 

Cap the sample bottle and centrifuge containers. 

Weigh the emptied sample bottle. 

(fJ1 4. 14. l Record the balance ID: l \ 2. 52025~ '?__ (confirm balance is 
li sted on the M&TE list or add the balance information to the M&TE list). 

(@ 4.14.2 

Qi_ 4. 14.3 

10 4.14.4 

~ 4.14.5 

Date~Init~4. 1 5 
Date~nittJW__ 4. 16 

Datelo/21Ktnit@_ 4. 17 

Date lo/J~/ljn it_(@_ 4. 18 

Balance check we ight ID: .bze>";J. 
1 

Bad ~ ~J 
Balance check weight mass: I 3 (If-Yr; e ·3 

-~ 

Verify that dai ly check was performed and acceptable (v'')~ 
Record emptied conta iner mass: _j_2 LY:-\ lC'3 L ..\o:\Jl-

Centrifuge the centrifuge containers for 30 minu~i~1t B4 
M. ~~\\'.) 

R eturn centrifuge conta iners to the rack and examine for centrifuged 
so lids. Take photographs of the samples (show sample ID in the 
image). If the supernate is c lo udy, contact the Cognizant Scientist 
before proceeding. 

Decant the aqueous phase from each centrifu ge container, using a 
transfer pipet and being careful not to disturb the solids. Collect the 
water in the 1-L po lybottle, 68122-TI-OO l-E. Leave abo ut 5 mL of 
water overburden in each centrifuge container. 

Obtain a dose rate for each sample from the RPT and record in Ta ble 
5. 

Dosimeter type R..cJ 2f» 

Cognizant Scienti st Signature ~yj/;_t_,_0_,f_J_L __________ ~, Date: _ i_<J_,__0_:!.._1-_,_/_l_S"_ 
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Date~Initfa-4.19 

Table 5. Centrifuge Container Dose Rates 

Container ID Dose Rates, mR/hr 

Contact open window 

68122-TI-OO 1-A Contact closed w indow 

30 cm ( Da 5 

Contact open window 

68I22-T-IOO1-B Contact closed window 

30 cm (..' D.5_ 

Contact open window 

68122-TI-OO 1-C Contact closed window 

30 cm <tJ, 5 
Contact open window 

68122-TI-OO 1-D Contact closed window 

30 cm .(' 015 

68122-Tl-OOI 
Revision 0 

c.:· 
~ 2 

3 

.1 
-~. s 

5 
3!5 

d. 

' 
Contact open window / ['>,5 

68122-TJ-001-E Contact c losed window LC~.~ 
30 cm ((}, 5 
Contact open window S.0.,5 

Parent bottle Contact closed w indow ~ o*~ 
30 cm L01~ 

HOLDPOINT- Share dose rate results with SK Fiskum, PM, to 
determine if continued work in fume hood is viable and if process ing 
of all four solids subsamples or two solids subsamples will be 
conducted (this decision depends on the quantity of solid s collected 
and variation in the dose rates). Client has requested to be present to 
observe the consolidated solids at this point. 

Page 17 of 2 1 
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Datelop~151 nit-(fii_ 4.20 

Datelo/13/151nit (@ 4.22 

® 4.22. 1 

W? 4.22.2 

!001 4.22 .3 

cw 4.22 .4 

4i)) 4.22.5 

68122-Tl-OO I 
Revision 0 

Determine the appropriate size and number of calibrated glass 
centrifuge tubes: 15-mL or 40-mL. 

Cognizant Sc ientist/PM Discussion: 10 ·-m L (1,{),I 

fkd''i aid L?<1 S\s C·sk.u'"" (ii) 10) 1s/15 

(11 (# ll'/:>3/1 s 
Prepare centrifuge tubes by labe ling them as 68122-Tl-OO I ;P'and 
68122-TI-001-.Dttp;..(duplicate is used if enough sol ids are availab le 
for duplicate procetsing).{ij)) 1o(J3 }1S 

He. l+tu- A-r Lf oo hoaj ii- 13 
Tare the centrifuge tubes using the laboratory.~C-3artonu~bala11ce. l () Lu,:\:) o;)S 
Record the balance TD: I \ \ 32CJ /f.di7 (confirm balance is 1\ ·\ti\ '5 \j 
listed on the M&TE list or add the balance information to the M&TE list) the. kxlifttt 

Balance check weight ID: j Ll!.e.p · r-o'f .4c.,J 
' ''] d1%1ffiS ~ 

Balance check weight mass: 3 OQ , 00 l JJ (ttiopi/r5 ~g~~\ 

V erify that dai ly check was performed and acceptable ( ../) fi)v t)!().. ·to \.{,<).t, 

/d~\'he 
\'0oJ.att 
+hrouch 
6',Lt d 

Tare centrifuge tubes and record tare weights on Table 6. 

Table 6. Centrifuge Container Tare 

Container ID 

Ovnc~~ 

<ftf o/ S) 15 
68 122-Tl-001-D.Ytf"(- g o,~·~ 5°1 

Dat~~lnit~ 4.23 Stage the centrifuge tubes in a rack to maintain them upright and in 
secondary containment. ~ 

>:::: 
Date~nit fJ 4.24 Slurry so lids from 68122-TI-001-A and transfer to 68122-TI-001-j. GJ ~ 

.Q 

Date1¥Jl.ilnit fd 4.25 Slurry sol ids from 68 122-TI-OO 1-B and transfer to 68122-Tl-OO 1-f. 6) @ 

Date~nit~ 4.26 Slurrt,solids from 68122-TI-00 1-C and transfer to 68122-TI-OO 1-

~Jdufi. \· 
~ 

Date il'i. , :?/'1.1 nit~ 4.27 ~ S l urry solids from 68 122-Tl-00 1-D and transfer to 68122-TI-001 -
~· ~ Du~ (.= . 

Cognizant Scienti st Signature _,,L../1-~_<_ . .,,,,...,.,,_/0_"_L_. ---------~· Date: _to_,_/_;l._7-'---,,,_J~·/ J~-----
Page 18 of 2 1 
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Date!oj:JJ/ilnit (ii)? 4.28 

Date# nit f/f9) 4.29 

Date~lnit !{ii? 4.30 

Date~nit (i@ 4.3 1 

Date}#J5J.nit 1f9) 4.32 

Date J2fa1/!s-' nit (/i) 4 .3 3 

Date t1:Jfl51nit rfii) 4.34 

4.34. l 

4 .34.2 

4.34.3 

4.34.4 

68122-T l-OO I 
Revision 0 

A llow solids in each centrifuge tube to settle. If needed, decant 
water with a transfer pipet from the glass centrifuge tube back to the 
larger centrifuge container to slurry and remove residual solids. -~ 

d 
The total volume in the centrifuge tubes needs to be equivalent to 
balance the centrifuge- adjust w ith the decant water in 68 122-Tl -
00 l -E, as needed. 

c.vv~ 
-< --0 
?~ i; Q) 

v"' ~· d ......... ,,.-: 
0-- 0 0"· 

Cap the centrifuge tubes . 

Centrifuge for 30 minutes at 1500 RPM. ,...,~ "'.) 
.-r· '"'::) ...,.. ;Q 

Return centrifuge tubes to the rack and examine for centrifuged f 0-- "?.)· "3J 
solids. Take photographs of the samples (show sample ID in the ':::> ; !l' J 
image). If the ~upernate is c loudy, contact the Cognizant Scie ntist ~ ~JI - · ,. 
before proceed mg. '::? 'I<> CJ" . ~ 

~ ?.3 ,-
Decant the aqueous phase from each centrifuge tube, us ing a transfer S ~ \ ~. 
pi pet and being careful not to disturb the solids. If solids are :;:;:· ~· ~ ~ 
disturbed, the. sample w ill need to be centrifuged aga in . Collect the 5 ,.... ~ r 
decant water 111 the~polybottle, 681 22-TI-OO 1-E. Leave '!;. :.:-- -9.,, 
about l mL of wate~~.verburden in each centrifuge. tube. .f2,. ""\ ,.. . . 

VIL +tfpo ~ 10/:J3/ 1 5 O ~ · :> ~ 
Record the centri fuged solids volume, total s lurry volume, and ~ ~ :l:>-S 
measure the gross sample mass (same balance that the tare was f; ? . ~ 
taken). . . ;> p 1 f ~· 
Record the balance ID: I \ l 3'2C( 'l.(i>(e ] (confirm balance is .::'7 ~<, ~" rt. 
listed on the M&TE list or add the balance information to the M&TE list) ~ ' e J). -r.:; 

~ {:' "' 
Balance check weight ID: S'litr<;[ (l c. S· ~ 

. ~ v CJ') 
Balance check weight mass: 3 00 . OG 11~ ~ "f) S 

l Ls: ::> ~ 0 
Verify that daily check was performed and acceptab le(,/') Cil1 \,la.1) b P 0,, ~ 

4.34.5 Record information in Table 7. -t' ~ A- 01 

Table 7. Samp le Volumes and Masses 

Parameter 68122-TI-OO 1- 68122-TI-001-!)u't) 

Centrifuged solids vo lume, mL 

Slurry volume, mL 

Gross mass, g 

Cognizant Scientist Signature __,.LA-'A'-'-'''--jl-1-'-.a_·..._L::_ __ -_. ______ __,, Date: _ l_04f_,,/J::..3:o..
1
1-j_l_S __ 
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Notes: 

68122-TI-OO I 
Revis ion 0 

Submit Samples to the ASO for drying, acid digestion, and ana lysis. 
Record the ASR number: __ CJ-'--0\-+.\-[-1.1~,__ _ _ _ 

&;0122--\:r:.- oo \ - c,, 
Conf 2?- - T".I.- oo\ - D 

Cognizant Scienti st Signature _..,,e,kk....=._~.;::::-=..,-J::..::.ll-=l.__--._=--=--------' Date: __:_<o:;....;;1<-z_· _7-,_/i_lf __ 
7 / 
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5.0 Closing Activities 

Date m"P;'.~7nit~5. l 

Date 
11/i~lsnit .J<L~r 5.2 

Date~J1~t_(W_5 .3 
Date~nit___@_5.4 
Date 10,Jtjlj1nit___fiiL_5.5 

Date l1~1\S1"it~S.6 

Date10/2~r Init Jt<.~f- 5.7 

68 122-TI-OO I 
Revision 0 

Download images and create a contact sheet and attach to this Tl. 

Generate calcu lation worksheets (sludge mass and dens ity after 
centrifuging) and attach a printed copy of reviewed calculations to 
this TL 

Collect relevant BPCL form copies and attach to this Tl. A.\-\:Mlii YW.t1 t A 
Be sure balance Calibration Reports are attached to the Tl. p, t{ 0. ch nf\Q..,tl\} B 

Attach any relevant Occurrence, Deficiency, or Nonconformance 
Reports generated during the work to this TI. 

Submit completed TI for technical review. Attach completed 
Document Review Record (ORR) form by the technical reviewer to 
Tl. 

Submit technically reviewed TI to the QE for review. 

Cognizant Scienti st S ignature -"'-JM--'-, -.__.,-+J_;_t_~---------~· Date: _IO-l',/_z_1,_/;_1_.r __ 
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le>~ 2..2·-\·1~00 \ 
~ p f\\-\~~u- A 

Pacific Northwest National Laborato1y 

Balance Performance Check Log 1~ .. li.~\1-5' rxa I of- .3 hi:'\ 
'?i\ r·cu11t>b311 Mettler AT 400 Analytical Support Operations (.5 

I Balance Information I C heck Weight (CW) Information #1 cw 
#2 cw #3 cw #4 Units Units Untts 

ldentificaiton (e.J:. WD34567} CW Identification FIONA .;:. 
N04 143 CW Assigned Mass (+Units): 299.9999 2 2 g 

Location le.ii. Buildinl!/Room} Method for Assigning Diff/Range<•l: Option 1 Option 1 ' Option 1 , ., Option 1 

RPL I 305 Benchtoo CW Difference± Mass (+Units): Ill • 
· ; 

1· ~i "." ,., ... :i I ' 
' I ' 

Calibration Due Date Or Range Low Mass (+Units)&: 299.9978 _ _g_ -----------··------ __ g_ ---------------- __ g _ ----------------------------------
Aug-16 Range Hil!.h Mass (+Units): 300.0020 g 2 2 

(a) Enter "Option # I" or "Option #2" from Procedure PNL-AS0-052, Table I. For factors >3, append factor in parentheses, e.g., Option # I (4) 
, 

rl ' ·_; l' 'l . ·. ·~ ' ~. :1 ChFt!<'WeiglLt ~ 
.• " .. ,., . . ;.t'. ·.• < l . Iii 

l~rcheck Weight i 
.. M.eets Acceptauce.Criftnoo (Within DlfTIRange)? . 

Lab Staff' , Measured • . - . .-.;-. . . r· yf:;.; .. ·,·i .... · • ·. -.• :· .•. ·' ; , . ' ' • .iMiiss (HJnits' · (YJN) - ·1 -tCoriiinenWCorrective i\ctlon ... : . ; 
Date j Jlnitlals · 'ID or# ' 8/24/2015 RG Fiona 299.9999 

8/24/2015 RG Fiona 299.9999 
8/24/2015 RG Fiona 299.9999 Weights taken to establish acceptance criteria. 
8/24/2015 RG Fiona 299.9999 
8/24/2015 RG Fiona 300.0000 

3/c7}/;;<; x:'J.,{L 1- "' ,;;e,q, qqqq V\J..v-' 
0/ ~ )/I'\ {/li) ~· - l'>"V\{}. "-::< f"l(J I ~00 l-li /) / 
(] '--=< I /,r<, ~ C:-,_,,.,.. n ::i!l)h ( •l t'""l c!>rl (.Ad./\ 

<'.:j /1-1 'II e:: rR:Y c-';,,.., <l\t.I:.... ;~ l'V"")./? ' 1( ") ~ v, o A. 

'<I I! ,-q, 4f-1. I I ~oo 0001 1 %L,,_/ 
l)/:i•./I k1 JU(";/- i' ¥<n.ooo 3 -~)A.-

I n f1 I&> /Ml I I .:wi. ooni..l UJ'JL,. 

10tl/;r; ~~ ~-1-- ,, Jl''b 000<0 V--<-1uv \ 

JfJ/SIJ!i ...p w (I .itJt'/r CCJO / ,,:,._,,..L__/ 
,,,Y/,//.R') ~~ ·~ i t :l/~CJ, DDID l'L,1 ) 

1/0/' //) , .1J)(1- It ~11Fl '000 "') On1/ ,,./ 

/bl ._, itC:. r M\) J( -::J OJ C-, .0 Cf00i [ •~Ll 
lCl '"" ·-) ' ~ / J ,, .1\{) () ,,7/J C' ·~ ·11_,,_,;,,,, 

1cJ'/1./ I r.\ ii / .-1 t i ?Cl' . r,nnr) ..{,,;A/" 

't /1 1,1--._ (1 cJ ,,., ~-J i \ '")Ct (~ C.:/q Cf l n l< d./l 
/() '/!ti '~ ~ ~" 

,. ~tJO. h"'J(..?0 I,,._, J J 

/ti~ 1'/]/L,- ,J/A.(!_. 1\ :4 DO ' ('V) /'l~·- JI.,,~ 

fo/wltf ,J,k-;}-- i~ 21'1. qqqs ( i :,,.,<."-/ 

107 J.1 It<: AU.1- ,, 210; . 9qc; 'I (Jj,4-/ 

l/J/17' //S- ~v ,, ::Jct&J. Of ?1/f{ 5 ·.A./ .J 

' (/ 

>Complete all column entries. 
> For corrections, place single line through incorrect entry, e.oter correction and initial/date. 
> When full , forward to the ASO M&TE Records Custodian; replace with new Log. 

I 

> Following recalibration, lincout/ initial/date unused rows and forward to ASO M&TE Records Custodian; replace with new Log. 
>To calibrate or recalibrate a balance contact the ASO M&TE Records Custodian. 
> If additional check weights are used on balance, enter appropriate information on another sheet and append to this Log form. 

Reviewer Signature _____ _ ___ _ _ Date _ __ _ 

BPCL 8_24_ 15_Mettler AT 400_N04143_ RPL_305_Be nchtop.xls 

Date to ASO Records _____ _ 

CW 
Units 

g 

... K. 
2 

PNNL-25241

A.24



Radiochemical Pr.ocessing laborato1y 

Balance Information 

ldenlificaiton (e.11,. WD34561} 

1125202532 

Location {e.i:;. Jluildini:LBoom} 

RPU305 (benchtop) 

Calibration Due Date 

l 
Balance Performance Check Log I 11 h6 v r;." ,,,\ ,,,, \' 

Mettler SB 16001 
Check Weight (CW) Information # I cw #2 cw 

Units Units 

C W Identification Good, Bad & Ugly { 

CW Assigned Mass (+Units): 13000.0 11: 11: 

Method for Assigning Diff/Range<•>: Option I Option l • 
CW Difference ± Mass (+ Units): ~ 

: " • ' 
Or Range Low Mass (+ Units)&: 12998.8 

#3 
cw 

#4 
cw 

Units Uni!$ 

I 

11: ' I? 

Option 1 Option 1 

< 
----------------- _ _g_ ------------------ __g_ ___ ., _________ ---- _.IL .................. .. .............. ... K. 

Feb-16 Range High Mass (+Units): 13001.2 I! I? I!: 

(a) E nter "Option # I" or "Option #2" from Procedure ADM-RSEG-BALANCES, Table l. For factors > 3, append factor in parentheses, e .g ., Option # I ( 4) 

I Check WeJgh,t ' - ! .£ . .-· ·,!!\r.:.it; •-;. . • Meets Acctptance ()rlterion (Wu f~~p!ff/Rafige)? , Lab Staff ' Check Weight Measured, ! l-) ' ' , • i· ,;,. ~ ,· · ·. H 
1 

Inftiah .. IDor# 1:, Mass'i+Untiii ·. · . . <Yoo :;{ '!. <' •, Comments1CorrettiVe Action •.J>ate 
2/11/20 15 RG Good, Bad & Ugly 13000.0 
2/11 /20 15 RG Good, Bad & Ugly 13000.0 
2/ 11120 15 RG Good, Bad & Ugly 13000.0 W eights taken to establish acceptance criteria. 

2/l l /2015 RG Good, Bad & Ugly 13000.0 
2/11 /20 15 RG Good, Bad & Ugly 13000. 1 

'l//1//1.) ,6){/1J I( ,,,, ooo ,-3 .,.,(.1.l/.), 

1c/q /1<:; ~;1- " 1-'>, oaJ, 5 ~L/)_...) 

IJt/p./;S ~ II 14' /)/)I'! 3 ,,.,,,;~~ 

18/;:ZhS ~ ,, /~' /')/)/') "I t7.u../..A ') 

II'< 1'i nl 1'1 /~ \1 r <;\. r:> ()(), t'i ;,; l1.W 1clt1.ftc:: iAO ~ 
Jc ~ ,, l"S (£, I I ~ I (J.' ") ( ) t./ ( ,1; LI a~ 

ID .,., ;,~- ... ,j~_,,j ii I ?'"""I'). :< d ~.I :} 
, , , 

t7 

'· 

> Comple le a ll column entries. 

> For corrections, place single line through incorrect entry, enter correction and initial/date. 
> When full , forward to the Balance Calibration Coordinator and request a new log; replace with new Log. 
> Following V cndor recalibration, lineout/ initial/date unused rows and forward to Balance Calibration Coordinator who will replace the BPCL with a new log. 
> To calibrate or recalibrate a balance contact the Balance Calibration Coordinator. 
> If additional check weights are used on balance, enter appropriate infonnation on another sheet and append to this Log fonn. 

' 

' 

Reviewer S ig nature----------- Date _ __ _ Date lo ASO Records _ ___ _ _ 

BPCL 2_ 11_ 15_Mettler SB1 6001_ 1125202532_ RPL_305_Benchtop.xls 

g 

; 
: 

.· 
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Pacific Northwest National Laboratory 

A.,.? \,°'\6 
Balance Performance Check Log ~\ 

~~ti:2 -11 - 60 \ 
.ti ~aen (hQ,f\.t A 

Mettler AT 400 
P~ 3of 3 ~ to/;;3/t,s 

Analytical Support Operations 

I Balance Information I C heck W eight (CW) Information #1 cw #2 cw 
#3 

cw 
#4 JEI Units Units Units 

Ideotificaito n {e.e. WD34567} CW Identification SLEEPY I I 
1113292667 CW Assigned Mass (+Units): 300.0001 

. 
g I? I? 

Location {c.i:. Ruildint?/Room} Method for Assigning Diff/Range<al: Option 1 d Option 1 ~ Option 1 .. ~ Option 1 
RPL / 420 Fumehood #13 CW Difference ± Mass (+Units): • : ... , 1\ .... . ·~ .:.. 'l .·.Jt ;,1 • ' .t 

" ~· 

Calibrdtion Due Date Or Range Low Mass (+Units)&: 299.9980 ------------------ _ _g_ ------------------ __g_ ---------------- __ g_ ----------------
Aug-16 Range High Mass (+Units): 300.0022 I? I? I? 

(a) Enter "Option # I" or "Option #2" from Procedure PNL-AS0-052, Table I. For factors >3, append factor in parentheses, e.g., Option # I °(4) 

llir' .,".' ~ .. .. :;-r Ch.e~\Weight'" ·; 
... .. . 

Meets A.c'C"ept~~~e Qiliterion <;\Vithin'IDiff/R~nge)?' "' ~;lab Stiff J Check W.eigh.t . ~- . . 
1 N!e11sured ' · 

·i~tM 
: Iii ' >.!' :1 . . • • 

'Date .l1 · 1· Jlnlfials 1JD1or# • Mass' HUnitsl · 
.· 

''Comments/Corrective Action .-' ~ 

8/18/2015 RG S leepy 300.0005 
8/18/2015 RG Sleeov 300.0001 
8/ 18/2015 RG Sleenv 300.0000 Weights taken to establish acceptance criteria. 
8/18/.2015 RG Sleeov 299.9999 
8/18/2015 RG Sleeov 300.0000 
/.f'll -:J ?J{C::. r~ _A J 1 . >':v(A "1-f), ('/)1 ..., - - I U 

> Complete all column entries. 

> For corrections, place single line through incorrect entry, enter correction and initial/date. 

> When full, forward to the ASO M&TE Records Custodian; replace with new Log. 

IAoJ\, 
(} 

. 

> Following recalibration, lineout/ initial/date unused rows and forward to ASO M&TE Records Custodian; replace with new Log. 

> To calibrate or recalibrate a balance contact the ASO M&TE Records Custodian. 

> If additional check weights are used on balance, enter appropriate infonnatioo on another sheet and append to this Log fonn . 

.. 

Reviewer Signature - ----------Date ____ _ Date to ASO Records ___ _ _ _ 

BPCL 8_18_ 15_Metller AT 400_ 1113292667 _RPL_ 420_Fumehood.xls 

g 

... K. 
I!. 

" 
.. ' 
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QUALITY CON TROL SERVICES 
, i_ii;/,I\ IPr !:. >UIP\lfNT · l\t [<; · Sf:Hl/ICI:: · C•'il lf3f1'1, 1()N • HLF'AIRS 

?J .. io SE 1 l ' Avt! Portland. Or<•yon 9/214 · Box 14831 Portl<ind Oregon 97293 
i50'!J 23li·2;· 1,, · f \' \::>03J 2J::>·2f.l3:J · .',\"<>'• QC:·:.e1', 'S COrll 

{p§JZ.2-I I - oo \ 
. .Ll -t+ac.v1 m.e.n t & 
~ \~ 5 <'-@'o/J&frs 

Cal/brat/on Services 
Cert•f.catc Ni.11nOOr 1550 01 

lJl>ol<l!Oty C<><lfl 1 I 5951 

l3a11ellr Pacific '. \.V . N.ul. I.ah 
902 Bauelle Blvd. 

Report Number: BA TN03N04143150824 

Richland. W /\ 9QJ54 

Item Make 
Balance Mett kr 

A2LA ACCREDITED 
CERTIFICATE OF CALIBRATION WITH PATA 

INSTRUMENT INFORMATION 

Model Serial Number Customer 10 
/\T400 N0414.3 360-06-0 1-048 

Location 

RPI 305 

Units Readability SOP Cal Date Last Cal Date Cal Due Date 
g 0.0001 

ECCENTRICITY 
T~st W t: To i: 

200 0.0004 

As-f'ouud: 
Pass: 0 Fail: 0 

As- Left : 
Pass: 0 Fail: 0 

Standard 

400 

JOO 
200 

100 

50 

QCOl2 8 _4 ' 15 8122/ 14 

FUNCTIONAL CHECKS 
LINEARITY STANDARD DEVIATION 

Test Wt: Toi: Tc I Wt: T oi: 
100x4 0.U005 100 0.0002 

As- Found: I. 100.0000 5. 100.0002 9. 100.000 1 
Pass: 0 !·ail : 0 2. IOU.0000 6.100.000 1 10. 100.0000 

As-Left : J. 100.0001 7. 99.9999 Result 

Pass: 0 Fail: 0 4. 100.0001 8.1 00.0000 0.00008 

A2LA ACCREDITED SECTION OF REPORT 
As-Found As-Left 

400 0000 399.9989 

300.0002 299.9995 

200.0005 200.000 I 

100.0002 100.0000 
-~-~~~~---

50. 000 '2 50.000 I 

8/20 16 

ENVIRONMENT AL 
CONDITIONS 

0 0 0 
Goud Fair Poor 

1empcra1ure:2J.9 C 

Expanded Uncertainty 

0.00025 

0.00025 

0.00020 

0.00020 

o.ooo:w 
1.0004 1.0002 o.ooo:w 

------------------------------ A"'--cc.epted0 Rejected I Per Clause(s): I r.ftb 

Item Make 
Weight Set Ric..: Lake 

CALIBRATION ST ANOAROg'\QSS Reviewer d.} c i/t~ 
Model 

.30 kg-I mg 

Serial Number 
S751 

Cal Date 
12/2, l •I 

Cal Due Date NIST ID 
OR-13-31 -1-C 

-----
1212015 

Permanent Information Concerning this Equipment: Comments/Info Concerning this Calibration: 

8115 PO 11263294 As found 1 as le11 within tolcruncc. 

Report prepared/reviewed by: \ i . vL.1..,,.,_, ... u;( Date: '1 • t - / '> Technician : R. I l intz 

Signature: -----.,...r~~'=5;;r::.:--"--...--
1111s c 1· R m1cA I l: ~ll,\II N(YI Bl· RFP!WIJllt ' l l)Wll llOUI IHF 1\Pl'ROV,\ L OF()l'Ai.l l YCONTROLSI· 

The unc~11:1in1) i, .:alcula1cJ ft.:corJ ing. to the ISO Guuk 10 th~ r ,pri:s:.ion r.f trnccnamt~ in M.:a:.un:meni and includes the unccnain . of siandard~ med combin<·d '"th 
1h.: <'b cncd >tondanl dc~1a t1nn anti rcatlab1l11' of the umt un<kr l\:>t I he u111:crta11t1) is ~'panded wnh a J.. tac11'f " f 2 for nn appru'<111tatc 9~% le\ cl • ~ confi1..h:ncc. 
Instruments h~1cd above ""'c ;alib111tcJ U>tng , 1andnrJ, trnceabk 10 1hc N~l11)11;u h1't i1u1c of StandarJ' .md fcdmolog.) (N IS"I) Calibrn11 011 <lam rclk.:1 rc>ul1s al the 11111.: 
anJ loca1ion of 1..al1brat11)11 Culibrm11m dm~ , IJ(11tlJ be r\'V IC\l<:d lo 111s11n.· tha1 1hc instrument is pcrfonning to 11 ~ rcqum:rl accurac) Calibr:1tion> comply ' ' ith l'iO' IEC 
17025 ond AN'\l{/,5-10- 1-1991 qua111, ~1anJarJ; 

PT llJ: BATN03 M1'mber National Co11tAri~nce of Standar<is l abornto11es a: d We1qh1s & Mec1sw ('5 

-------- -------- ---------- - ------ -
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Established IQ74 

(o 1) 1·t..'2 - l'i-OD \ 
A-HLWhvu.rtt ~ 
P~ d-o~ 3 (roirq;;Cu./ t 5 

QUALITY CONTROL SERVICES 
I'\( 1.Al , '{ ()1 ilPt>. U~ l · ,1 • I · : ./\l jtl/' ION · -H:t 'Al~h 

2340 SE 11 " Ave Portland. Oregon 9721 4 • Oox 14831 Portland, Oregon 97293 
(50Jl 236 2712 · FJ\X 1503) 23!>-2530 · ~;ww qc ·serv:cc:s com 

Bauelk Paci lie 1• \.\/ . Natl. La b 
902 Ballc llc Blvd. 

Report Number: BA I N01 I125202532 1502 I I 

Calibration Services 
Ce1h!1Ca!e Number 1SSO o• 
~Jl!XHl!C:t\I" Co(!fl' I• 591&.') 

Richland, WA 99354 

Item Make 
l3alam;c tvlettlcr 

A2LA ACCREDITED 
CERTIFICATE OF CALIBRATION WITH DATA 

INSTRUMENT INFORMATION 

Model Serial Number Customer ID 

SB 1600 1 11 2 202532 1125202532 

Location --·--
RPL 305 

Units Readability SOP Cal Date Last Cal Date Cal Due Date - -- - ----
" b 0 1 QC0 12 10/ 14 2 ' 1 I ' 15 7/ 141 14 ::u20 16 

FUNCTIONAL CHECKS ----- ---
ECCENTRICITY LINEARITY STANDARD DEVIATION ENVIRONMENT AL 

Test Wt : Toi: Tc~I Wt: Toi: Test Wt: Toi: CONDITIONS 
5000 0.5 5000:-.3 0.3 5000 0.1 0 0 0 

As-F'ou n<l : A ·- Found: I. 5000.0 5. 5000.0 9. 5000 () Uood I· air Poor 
Pass: 0 !·ail : 0 Pa!>s: 0 Fail: 0 2. 5000.0 6. 5000.0 10. 5000 () 

As- Left : As-1.r fl : J. 5000.0 7. 5000.0 Result Tcmp,·raturc: 22.-1 'C 

l'u:.~ . 0 !·ai l: 0 Pa~s. 0 I ail: 0 4. 5000.0 8. 5000.0 0.00 

A2LA ACCREDITED SECTION OF REPORT 
Standard As-Found As-Left Expanded Uncertainty 

- gr- --- ----- --- -
3; 15000 
u ·;;:- 10000 
-~ 

(/) 5000 
--rn--

2000 Ct 

1000 

500 

Item 
Wt•ight S.:1 ---

Make 
Ri<:c I ui.. ,· 

I ~999.8 15000.1 ----- ----
1)999.8 10000.0 -- --- -----
4999.9 5000.0 

- - -
2000.0 :woo.o -----
1000.0 1000.0 -----
500.0 500.0 

CALIBRATION STANDARDS 

Model Serial Number Cal Date Cal Due Date 
JO i..g- lnig S751 12/2 ' 1 I l '.W OI S 

;_.. ________ -- -- --- - -
Permanent Information Concerning this Equipment: Comments/Info Concerning this Calibration : 

0 . 11 

0. 11 

0. 11 

0. 11 

0.11 
·-

0 . 11 

NIST ID 
OR- I J-31 ..J-C 

2 IS PO ·:25 11 58 As found -' a~ le ft within tole rance (manulacturer 
~pee it icarion~ ). 

Report prepared/reviewed by : \i,. VLt-<-v<..lt·( Date: 2- / I 9 I 1-.:,. ·' 
t I 

Technician : R. Hin11 

Signature: _ _ _ _ _,.;ije:..;;;;;-;;;:J,_..«C..-'"'-<;:-----
1111<,tt.Rllll<'1\ll :-.ll .\1 .1 M i l Ill Rll'HCIDt\ '1 1)\\ll l lUI 11111 \PPIW\\I OI (,\l \l.ll'Y\Of'..IR\ll . '\ IH 

I he u11cc11m11t\ 1:> calcul:l!cu a,uird111g Ill lhc I';( I Uu1dc l<l the I 'I''"'""" ,lf I nccn,11111) 111 \k<Muclll<' lll ,inti mdudc,. the 11ncerta1nt~ 
1hc oh'a' cd ' tnndarJ dc• 1<•t11>11 .1ml 1~:1d.1hrl11' <~ the 11111t undn 1~,1, I he u11"cr1,11n1' I\ c\p~1111.kd 11 1lh a~ 1:Ktor ul 2 fo1 an Jp flrtl\1ma1c 9:'\% lc'd ,4· conlid<·ncc 
ln>IH1111cnh li, tcd ab11\c \\et c c;ilihrnrcu n"ll!! ~lllnu:mh 1r,1cc.1hk 111 rhc \:,111nnal tn., 111111c " " 1and.irJ, and I cchno l<•l!) ( NIS I) ( 'alihra11011 dala 1clkc1 rcsul1' al the 11111e 
aml l1XJt11)n ·~· rnhhrnl!on L'althrnu1>n d31J ,11,111h l h<. rc\ 1c11cd 111 nhur c that 1hc 1tl'IH11JH011t " pcrliirmin1; lo ti., 1cq1111cd 3(CH1aC) ('alihr.1t1<llt' coinpl} wilh l'i0/ 11 I ' 
17025 <1nd AN';!// ~40- 1 - 1 'N..f <111ah1' "an darr.h 

PT ID: OA TN03 

Member National Confe1ence ot Stanuards t.,\lJtJrc1torre~ .111rl We19hts F. Measums 
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QUALITY CONTROL SERVICES 

Establlstwd 19i'4 
l Ail !Ii '1 l1tiY f ClUIPl,11:-NT · SALES · SE: JICE · ,ALIARr'\110~~ · RCPi1lnS 

?.340 SE 11 · Ave Puitland. Oregcn 97?1 I· Box 14831 Portland . Oregon ~7293 
(503 236·2112 . Fi\.• :>U31 ?,l '53,, . WWWqC-~ll VICPS com Calibrflflon Services 

... e,1 ffC.ilh111 r.i.11nom 15~ 0 1 

l 1borJh.,.f'V Cot.'tt 1 t 5953 

Oattelle Pacific .W. ail. Lab 
902 Bottelk 131vd. 
Richland, W /\ 99354 

Item 
Balance 

Make 

Mettler 

Report Number: BA r 03 1I1 3292667150818 

A2LA ACCREDITED 
CERTIFICATE OF CALIBRATION WITH DATA 

INSTRUMENT INFORMATION 

Model Serial Number Customer ID 
AT400 II 1 ~292667 360-06-01 -03 7 

Location 
RPL 420 

Units Readability SOP Cal Date Last Cal Date Cal Due Date 
,. 
"' 

0.000 1 

ECCENTRICITY 
T est Wt: 

~00 

Toi: 
0.0004 

As- Found : 
Pass: 0 Fail : 0 

As-L eft : 
Pass: 0 Fail: 0 

Standard 

-WO 
300 

200 

100 

50 

Item Make 
Weight 'et Rice Lake 

QCOl 2 811 8 15 8120114 812016 

FUNCTIONAL CHECKS 
LINEARITY ST ANO ARO DEVIATION ENVIRONMENT AL 

Test Wt: Tol: Test Wt : Toi: CONDITIONS 
100x4 0.0005 50 0.0002 0 0 0 

As-Found: l. ..J9.9999 !'. 49.9997 9. 49.9998 Good Fair Poor 
Pass: 0 Fail: 0 2.49.9999 6.49.9995 10. 49.9995 

As- Left : 3. 49.9999 7.49.9994 ,Res ult T cmperaturc: 22.8°C 
Pass: 0 Fail: 0 4.49.9999 8.49.9993 0.00023 

A2LA ACCREDITED SECTION OF REPORT 
As-Found As-Left Expanded Uncertalntt 
399.9996 400.0003 0.00050 
29<>.9995 300.0001 0.00050 

199.9997 200.000 I 0.00048 
99.9998 100.0000 0.00048 

49.9998 49.9999 0.00048 

0.9998 0.00048 
Accepted IT Rejected I Per Clause(s): l'ESb 

" ~ 9-zr-rs .AOSS Reviewe.r a-5. 
CALIBRATION ST ANDA RDS 

Model Serial Number Cal Date Cal Due Date NIST ID 

JO kg- I mg S751 12/2114 12/201 5 OR· 13-3 14-C 

Permanent Information Concerning this Equipment: Comments/Info Concerning this Calibration : 

8115 PO 11263294. As found t as lelt within tolerance. 

Report prepared/reviewed by: ) i.., \\..-, " -" M cl Date: 1· I - / ...,~ 
I 

Technician: R. I l intz ..-:; 
I 

The unc.cnamty 1s calculated according 10 the ISO Ciuuk to she F'<rrcs"nn if Unccrtamt} m l\•k usuremcnt and includes the unccrta1 . of )tandurds used combined with 
1hc l•bscncd standard devimion and n:adahtht~ <".f the untl under tc>t. 1 he uncenaint~ i c~pandcd \\llh a I. fo• to r l~· 2 for an a prox1ma1c 9~% Je, d uf .;on tidencc 
ln~trun1ent' listed abo'c wen: caltbratcd using ~tandarJ> 1raccnblc 10 the a11onal lnsti11ttc uf Stam.lard., amJ Technology (NIST) Cal ibration data rdlcct result ' at the time 
and loc.it1on <f .:al ibrntion. < 'alibrution data >hould he rl'.\ 1e" cd to insure thtll the lll'>trumm t 1~ pcrl(11 n11ng. to it> rcc1u1rcd accuraq L'ahbrnt1ons comp I~ " 1th l\O!ll C 
17025 and ANStr/5~0-1 -1 994 quality i.wndttrth 

PT ID: 13ATNOJ Member Nahon<1I ( 011fere11c1'1 ul St<-llHl<ird<. I ,1t•oratorte!> clllrl WPllJl1!S & Measurns 
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Final spin down G.jpg 

Initial spin down.1 .jpg Initial spin down.2.jpg Initial spin down.jpg after 1st supernate spin.1.jpg after 1st supernate spin.jpg 

after 2nd supernate spin.1.jpg after 2nd supernate spin.jpg after 3rd supernate spin.1.jpg after 3rd supernate spin.jpg after 4th supernate spin.1.jpg 

after 4th supernate spin.jpg 

S ample condtion after 24hrs.jP3 Solids transfer rinse 1.1.jpg 

«@ 1 0/;)~/15 
Solids transfer rinse 1.jpg Solids transfer rinse 2.jpg Solids transfer rinse 2.1.jpg 

.--...--..., 

1ived sample condition 10-20-1 Stiipping conditions 10-20-15.j~ 

~ ~S\e..Ceiul() l 1u-x -1s,· ('f' 10/J.?,/15 

<4i> 1 0{'.l~f15 ~/~ Of) 

eived sample condition 10-20-

1\s tece.iued /w.mpLt <!ond;-f;·Dn 
~ 10/'Do/15 

IO·-Jo·-1'5 , ~ 
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Fiskum, Sandra K 

Subject: FW: sample observation 

From: Johnson, Michael E (CHPRC) 
Sent: Thursday, October 22, 2015 8:49 AM 
To: Fiskum, Sandra K 
Cc: Davis, George M (CHPRC) 
Subject: RE: sample observation 

Sandy, 

I confirm that CHPRC observation is not req uired of the 105-KW sand fil ter backwash sample from the 
north load-out pit. 

Michael I ~ . Johnson 
Senior Technical AclYisor 
CJ 12MBILL Plateau Remediation Company 
Office 509-372-3628 
Cell 509-430-329 1 

From: Fiskum, Sandra K [mailto:sa ndy.fiskum@pnnl.gov] 
Sent: Thursday, October 22, 2015 7:55 AM 
To: Johnson, Michael E 
Cc: Davis, Mike 
Subject: RE: sample observation 

The quantity of centrifuged sol ids in each of the 50-ml centrifuge tubes appears to be on the order of 0.3 to 0.5 
ml. 
I believe that we have enough total so lids to conduct duplicate sample ana lys is as indicated in the test 
instruction (Figure 1)-that is ~o.6 to 1 ml centrifuged solids/sample. 

I believe we can get reasonable volume and mass measures in our 10-ml glass centrifuge t ubes. 

I wou ld like to proceed in completing the Tl steps. Step 4.19 indicates client observat ion requ est. Your message 
below indicates that this is not necessary. Please confirm this for our records with an email response ind icating 

that client observation is not required. 

Thank you, 
Sandy 

From: Johnson, Michael E (CHPRC) 
Sent: Thursday, October 22, 2015 5:22 AM 
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To: Fiskum, Sandra K 
Subject: RE: sample observation 

Sandy, 

l appreciate the photographs. 

1 don't need to see the samples in person. 

4'812-.2- TI- oe::>\ 
.fi ·~n'LQ.VU- \) 

~- ~~ d.~/b/.73} 

Mike Davis is away on personal business and won ·t be back Lmtil ovembcr 2. I le is periodical ly 
checking his email. 
I think Mike Davis was more interested in getting a general tou r of the lab. 

Does it look like you·11 have enough sample to perform the requested analyses? 

Thank you. 

Michael E. Johnson 
Senior Technical Advisor 
CH2MHfLL Plateau Remediation Company 
Office 509-372-3628 
Cell 509-430-3291 

From: Fiskum, Sandra K [mailto:sandy.fiskum@pnnl.gov] 
Sent: Wednesday, October 21, 2015 2:01 PM 
To: Davis, Mike; Johnson, Michae l E 
Subject: sample observation 

Mike and John, 

Some time back you had requested the opportunity to come and see the samples. 

Attached is a picture of the initial spin-down processing of t he samples (4 con ica l vial w ith brow n so lids at 
bottom; t he jug of w ater to the right is t he decanted wate r) . 

The samples are locat ed in a Radiation Area. If you want to see them, I wi ll need to request dosimeters for 
you. This could be arranged perh aps for Monday or Tuesday. Do you sti ll want to see the samples or is the 
photograph sufficient? 

Thank you, 

Sandy Fiskum 
Senior Research Scientist 
Pacific Northwest Nat ional Labo ratory 
509-375-5677 

2 
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PG) Q o-C- a 
I 3Page 1 14. Ship 15. Via 

. 
RADIOACTIVE SHIPMENT RECORD of 1 Prepaid Motor 

1. SHIP FROM U.S. DEPT. OF ENERGY C/0 2. SHIP TO [gi U.S. DEPT. OF ENERGY C/O 6. SHIPMENT 
AUTHORIZATION RJO 0 5 

Company CH PRC Company PNNL NUMBER 

Address K Basin Address 325 Building 3 00 Area North Doo r 7. EMERGENCY CONTACT INFO 

City, State, Zip Hanford City, State, Zip Hanford SITE 
Telephone 373-3800 

Conract John Hasson Attention Sandra Fiskum 
ERG#s 163 

Phone 373-1431 /4 30- 7947 Phone 1- 509- 375- 5677 Charge Code N /A 

8. HM UN ID Proper Shipping Name: PRIHAZ SUB HAZ. 

j uN2915 Radioactive Material, Type A package 7 N/A 

9. No. Pkg. I Model Packaqe I COC/Spec I Serial No. I Seal No. Isotopes I C.S. I. I T .I. I Bq/Packaqe I Gr. Wt. Kg. 
1 I Plastic Box I IHT- 623 101004 2 10001 AM- 241,PU-239,PU-240 jN /A I· 5 11. 62e-3 TBq I / I/ 

10. Identify for Normal Form Only 11 . D Highway Route Controlled Quantity 12. 
. 

LABELS APPLIED 

Physical Form Liquid ~ Exclusive Use Shipment with instructions Radioactive Yellow - II 
Placards Applied Rad 7 13. ADDITIONAL INFO I LABELS I MARKINGS D Fissile Excepted, Grams Chemical Form M . PU-238, PU-241. BRM#l6736 

ixture (8J UN ID Marking UN2915 

~ UNID Proper Shipping Name: PRI HAZ SUB HAZ. 

1 -........_ 
9. No. Pkg. , Model"flQ.c.kaqe I COC/Spec I Serial No. I Seal No. Isotopes I C.S.I. I T .I. I 8q/Packaqe I Gr. Wt. Kg. 

I -..........i.._ I I I I I I 
10. Identify for Normal Form O~ ~a"'""' 

12. LABELS APPLIED 

Physical Form ith instructions 

d 13. ADDITIONAL INFO I LABELS I MARKINGS 

Chemical Form s 

D UN ID Marking 

8. HM UNID Proper Shipping Name: 

~ 
PRI HAZ SUB HAZ 

n 
9. No. Pkg. , Model Package I COC/Spec I Serial No. I Seal No. l soto~ I c.s.1. I T .I. I Sq/Package I Gr. Wt. Kg. 

I I I I -.............. I I I I 
10. Identify for Normal Form Only 11 . D Highway Route Controlled Quantity 12. -.........__ LABELS APPLIED 

Physical Form D Exclusive Use Shipment with instructions ............_ 
D Placards Applied 13. ADDITIONAL INFO I L~/ MARKINGS 
D Fissile Excepted, Grams Chemical Form 

~ D UN ID Marking 

14. Shipment DE-Ci: ' Sh' IT t I I C.S.I. I T.I. I Ba/Packaae !Gr.WI. Kg. 
5 . 762e- 6 ipmen oasln/a 1· 5 l l . 62e- 3 TBq I /I./.. 
15. Surface Dose Rate of Package Dose Rate @ 1 Meter from Surface of Package Smears of Outer Container TRUCK LOAD OR EXCLUSIVE USE • 

00 <0.005 or mSvlhr ~ <0.005or mSvlhr 0 <4.0 Bq (220 dpm) By /cm2 Surface ~ <2 mSv/hr (200 mrem/hr) 

<0.5 or _ __ mremlhr (N+B y) <0.5 or mrem/hr (N+B y) 0 <0.4 Bq (22 dpm) a lcm2 @2 meters ig) <0.1 mSvlhr (10 mremlhr) 

Additional Data and Instructions [Sli <Tbl. 2-2 HNF-5173 Limits @Cab lj'.J <0.02 mSv/hr (2 mrem/hr) 
(inc. Readings on Internal Packaging) or sleeper (Using N+B y) 

Bldg. Survey No. Date 

loc;"J:.l>J L- Its c I bb~ I o-L.0- \5" 
1ti. TRANSPORTER 17. RECEIVER 
Veh icle Number DRIVER SIGNATURE PRINT NAME RECEIVER SIGNATURE PRINT NAME Date 

b l.J.~J6Z311 r; .. _~,.<;c:t:?~/2t-I?) '/' ~c<.,,z}r.s kt~ S:t..-ulrc. F1'slt1-.,... t o /v;,/ l~ 

18. This is to certify that the above-named materiMs are properly classified, described, packaged, marked and labeled, and are in proper condition for 
transportation according to the applicable regulations of the Department of Transportation. 

~·r·;_~m· 
On behalf of DOE-RL Date Organization 

0 t)\r\.~ ~1.S~ to -2..0-1> Gt\~rc.... 
S'-" '~t ,~, 

19.- AUTHORIZATION FOR SHIPMENT 
Al" I 

. 1RT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm) 
CERTIFICATIOr:r- - Aircraft_ Only 0 Ltd Qty 0 Research/Medical Diagnosis LJ 

O N/A Labels .,...,... 11 ,., T.I. 0 Human Medical Research 

20. OFFSI 1 c. '17 ATION 
Survey No. I Date Shipped I Routing ---------- ETA 

Approved for Shipment Otfsite ---~ 
A-6003-214.1 (REV 4) 
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RPL K tS Document Review Record

Title: Completed 681 22-Tl-001 Sandfilter Backwash Solids Consolidation

Please return the completed form to: Comments Due:

O r ganizatio n/D e p a rtm e n t : Designated Reviewer: Reviewer Signature/I)ate :

(Upon completion of review)

D9H63 SK Fiskum

It is optional, but helpful when comments are identified as to type or if the reviewer wishes to speci$ mandatory comments requiring resolution.
In this case, the following conventions apply:
*Type: E - Editorial, addresses word processing errors that do not adversely impact the integrity of the calculation.

O - Optional, comment resolution would provide clarification, but does not impact the integrity of the work or
calculations

M - Mandatory, comment shall be resolved; reviewer identifies impact on the integrity of the work or calculations

Concur with nts Resolved

Reviewer Si

Comm

Comment
Number

Section/
Pase

Type Comment Comment Resolution

I
Step 3.5.5
and 4.14.5

E
Identiff if the gross mass includes
the over-package of bags and tape,

Added note that the gross container mass

includes the bags and tape usecl to safely
removed the bottle from the CA fume hood
and move to laboratory with a balance to
accommodate the weieht.

2 Step 4.19 E
Annotate where the new dose
rates are for the re-mixed and split

-A and -D samples are located.

Added note to indicate new dose rates are on
page 13.

3 throughout E
Minor editorial changes (spelling)
as identified.

Spelling effors fixed as identified.

END
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Tiiie: 
Filename: 

Revision: 

Date Prepared: 

Prepared By: 

Purpose: 

Approach: 

Calculations from 68122-Tl-001, Sandfilter Backwash Solids Consolidation 
68122-Tl-001 Data Reduction.xlsx 

0 

10/28/2015 

SK Fiskum 

The purpose of this spreadsheet is to calculate the net mass and density of 

centrifuged solids sample splits from KW-105SFBW-001, K West Basin backwash 

from the sand filter. Data used in this file are taken from raw data recorded in 

68122-Tl-001. 

Solids received in a 750-ml volume as a dilute slurry were consolidated into 2 

centrifuge tubes. The tubes were 10-ml glass with high fidelity (nearest 0.1 ml) 

of volume readability. 

Simple subtraction, summation, and division is used to calculate the total 

centrifuged solids mass and wt% centrifuged solids in the received slurry. 

File: 68122-TI-OOI Data Reduction Final.xlsx 
Worksheet: Introduction 

10/28/2015 

Page I of3 
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Spreadsheet Review Form 

Spreadsheet Author Name: 
-

S K Fiskum Review Date: 10/27/2015 -
I - Calcu lations trom t'JlS I L.L.- Tl -UU I 

10/23/201 5 Sandfiltcr Bac kwash Solids 

Date Prepared: Spreadsheet Subject: Consolidation 

Reviewer Name: RW Shimskey File Name: 681 22-Tl-OO 1 Data Reduction.xlsx 

Reviewer Title: Sr Research E! ng ineer Revision No. 0 

Scope of Spreadsheet Review : (Check one or more of the following) 

D 
General Validation Review: (General review and 

spot checks) 

D 
Review of updated sprcadshect/ca lc (Revised 
port ion on ly) 

lif 
100% Verification Review (Verification of all 
eel ls/calculations) 

Rf.VIEW CHECK UST 

SoreadsheeUCalculation Identification 
Spreadsheet Information Yes No 

Title: x 
Revis ion Number: x 

Date Prepared: x 
Prepared by: x 
General Statement of Purpose : x 

General Description of Approach: x 
Comments: 

Assumpt ions Yes No 
Are assumptions clearly stated? 

Are assumptions supported and j ustified? 

Arc assumptions reasonable? 

Comments: There arc no assumptions with this data set. 

Results/Conclusions Yes No 

Arc formulas consistent in cells'? x 
Arc calculations correct'? x 
Are conc lusions consistent with results? 

Are conclusions consistent with applicable 
limits? 
Comments: There are no conclusions from this data set. 

File: 68122-Tl-OO I Data Reduction Final.xlsx 
Worksheet: Tech Review 

D 

D 

I 

NA 

NA 
x 

x 

x 

NA 

x 

x 

Independent calcu lation check (With hand calculations o r 
independent spreadsheet software) 

Other: 

Input Values Yes No NA 
Are input parameters correct (verified with 
source?) 

x 

Are parameter units consis tent? x 
Are input values properly referenced? x 
Are input uncertainties correct? x 
Comme nts: 

Corrections with formatting and use of s ignificant figures made. 

Equations/ Approach Yes No NA 
Arc equation a lgorithms adequately defined? x 
Are equations properly referenced? x 
Are limitations of approach/equations 
identified? 

x 

Are equations appropriate? 
x 

Arc units consistent? x 

Comments: Equations are s imple add/subtract, multiply a nd 
divide. 

R••7~ /vhr/ts -

10/28/2015 
Page 3 of3 
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PROJECTS 68112- SURVEILLANCE REPORT 

Number: SR-68122-2015-005 Page 1 of4 

PLANNING 

Topic/Issue to be evaluated: Surveillance of Completed Test Instruction 68122-TI-001, 
Sandfilter Backwash Solids Consolidation 

This surveillance was undertaken to evaluate completed test instruction (TI) 68122-TI-001 Sanclfilter 
Backwash Solids Consolidation. TI-001 was used between 13 October 2015 and 27 October 2015. 
Margaret Smoot performed the work, Sandy Fiskum performed the technical review of the completed TI 
and Rick Shimskey performed the technical review of the data reduction and reporting spreadsheet, 68122 
TI-001 Data Reduction.xlsx, prepared by Sandy Fiskum. 

Source ofRequirement(s): 

• Baker RB, JL Westcott, TL Welsh, JA Pottmeyer, and AJ Schmidt. 2009. Quality Assurance 
Project Plan/Sampling and Analysis Plan for Sludge in the KW Engineered Containers. 
KBC-33786, Rev. 2, CH2M Hill Plateau Remediation, Company, Richland, Washington. 

• Westcott JL, BJ Makenas, TL Welsh, JA Pottmeyer, and AJ Schmidt. 2009. Data Quality 
Objectives for Sampling and Analysis ofK Basin Sludge (DQO), HNF-36985, Rev. 3, CH2M 
Hill Plateau Remediation, Company, Richland, Washington. 

• Letter 52578-2015-L03 from SK Fiskum to JO Honeyman, Cost Estimate for Analysis of the 
Sandfilter Backwash Solids, May 27, 2015. 

• CH2M Hill Plateau Remediation, Contract 49517, Release 35, Statement of Work, Isotopic 
Analysis.from PNNL (July 7, 2015), Amendment I. 

Other Applicable Documents: 

ADM-RSEG-BALANCES, Rev. 1 (or latest revision), Balance Calibration Verification 

Test Instruction 68122-TI-001, Sandfilter Backwash Solids Consolidation 

PERFORMANCE 

Date Initiated: 10/28/15 Location: RPL/525, 410, and 305 

Date Completed: 10/29/15 DRAFT Report Issued: 10/29/15 
FINAL Report Issued: 10/29/15 

Contacts: Sandy Fiskum, Rick Shimskey, and Org Code: PE 137, D9H63 
Peg Smoot 
Surveillance Team: Deborah Coffey 
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PROJECTS 68112- SURVEILLANCE REPORT 

Number: SR-68122-2015-005 Page 2 of4 

PURPOSE 

The purpose of sample collection, processing and analysis is to provide characterization data to allow the 
client to characterize the sand filter media for disposal. The sand filter is located in the K West Basin. 

The K Basin-Project QE was requested to review the completed TI for sample receipt and processing 
activities leading to submittal of the sample to the Analytical Support Operations (ASO) laboratory for 
analysis under ASR 9916. The sample was received by M Smoot on 10/20/15 at 10:05 a.m. from the 
105KW Basin by CH2MHill CHPRC staff; the sample was collected on 10/19/15 at 1330 (1:30 pm). The 
sample ID documented on the Chain of Custody form is KW-105 SFBW-001. 

APPROACH 

Completed TI-001 was submitted for QE review on 10/28/15. There initially was no DRR form from the 
technical reviewer included in the submitted TI package showing that all technical reviewer comments 
were resolved; the technical reviewer did sign off on the cover page of the completed TI on 10/28/15. The 
technical reviewer of the data reduction and reporting spreadsheet, 68122 TI-001 Data Reduction.xlsx, 
prepared by Sandy Fiskum, Rick Shimskey, signed the Spreadsheet Review Form, which referenced a 
DRR form as the location of any spreadsheet comments, but that document was not attached to the 
completed TI. Both the technical reviewer's DRR form and the revised Spreadsheet Review Form were 
submitted on 10/29/15 to address concerns. 

RESULTS 

The submitted data package included the following: 
Technical Reviewer's DRR form- 1 pp. 
Completed TI-001, Sandfilter Backwash Solids Consolidation - 21 pp. 

Attachment A -
BPCL forms for: 

Mettler AT400 (SN: N04143) RPL/305 benchtop 
Mettler SB16001 (SN: 1125202532) RPL/305 benchtop 
Mettler AT400 (SN: 11132992667) RPL/410 fumehood 

Attachment B -
QCS Certificate of calibration for: 

Mettler AT400 (SN: N04143) RPL/305 benchtop. Cal Date: 8/24/15 Expires: 8/2016 
Mettler SB16001 (SN: 1125202532) RPL/305 benchtop. Cal Date: 2/11/15 Expires: 
2/2016 
Mettler AT400 (SN: 11132992667) RPL/410 fumehood. Cal Date: 8/18/15 Expires: 
8/2016 

PNNL-25241
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PROJECTS 68112- SURVEILLANCE REPORT 

Number: SR-68122-2015-005 

Attachment C 
Photographs - 2pp. 
Attachment D-

Page 3 of 4 

Email confirming that the client did not want/need to observe work in progress - 2 pp. 
Attachment E -
Chain of Custody/ Analysis Request form for the sample that was received by M Smoot on 
10/20/15 at 10:05 a.m. from the 105KW Basin by CH2MHill CHPRC staff; the sample was 
collected on 10/19/15 at 1330 (1:30 pm). The sample ID documented on the Chain of Custody 
form is KW-105 SFBW-001. 1 pp. 
Radioactive Shipment Record dated 10/20/15 documenting dose rates and smears of the shipped 
container. 1 pp. 
Data reduction and reporting spreadsheet, 68122-TI-001 Data Reduction.xlsx, prepared by Sandy 
Fiskum and titled, Calculations from 68122-TI-001, Sandfilter Backwash Solids 
Consolidation. 

M&TE Used: 

Balance Identification: Used: 
Mettler AT400, serial number: N04143 (360-06-01-048), RPL/305 10/15/15 

Mettler SB16001 (SN: 1125202532) RPL/305 benchtop 10/21/13; 10/22/15 

Mettler AT400 (SN: 11132992667) RPL/410 fumehood 10/23/15 

Dates and documentation of performance check measures on the noted dates were consistent with the 
BPCL forms. 

Sources of data entered into the data reduction and reporting spreadsheet, 68122TI-OO 1 Data 
Reduction.xlsx were consistent with TI entries and traceable. 

Issues of Concern: 

There were no issues of concern, findings or observations identified. 

Findings are defined as a statement of fact relating to noncompliance with previously agreed-upon 
procedures, plans, codes, standards, specifications, or other forms of contractual or legal obligation. It 
should be understood that any lack of a finding in a specific area is not considered an indication that 
deficiencies do not exist. 

Observations are defined as a weakness that if not corrected, could yield a departure from a requirement 
although the weakness is not necessarily a departure from requirements. 
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PROJECTS 68112- SURVEILLANCE REPORT 

Number: SR-68122-2015-005 Page4 of4 

There were no findings or observations. There were no issues identified that would result in a Project 
68122=0ccurrence, Deficiency, or Nonconformance Report and no required corrective actions. It 
appears that the TI objectives were met. 

CORRECTIVE ACTION 

[X] None Required. [ ] Complete [ Follow- up Corrective Action: 

Surveillance Performed By: 

Date: 10-cq · 70( ~2 

DISTRIBUTION: Deborah Coffey, Sandy Fiskum, Andy Schmidt, Rick Shimskey and Peg Smoot 
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Appendix B 
 

ASR 9916 and Results 

Appendix B contains the signed Analytical Services Request (ASR) 9916 and Special Instructions 
generated for the Analytical Support Organization (ASO) analysis of the backwash sand filter solids 
sample and duplicate. The Special Instructions delineate sample-specific information, required detection 
limits, quality control (QC) sample requirements, and reporting requirements. 

Analytical summary reports generated by the ASO in response this ASR are also provided in Appendix B. 
The analytical reports provide sample results associated uncertainties, and a discussion of sample 
processing, QC results, and data limitations. 

 
Appendix B Table of Contents 

ASR 9916 and Special Instructions ...........................................................................................................B.3 
ASR 9916 Solids Dry Mass and Undissolved Solids Mass Report ......................................................... B.15 
ASR 9916 Gamma Energy Analysis Report ............................................................................................ B.17 
ASR9916 Plutonium-238 and Plutonium-239+240 Report ..................................................................... B.24 
ASR 9916 Neptunium-237 Report ........................................................................................................... B.27 
ASR 9916 Americium-241 Report .......................................................................................................... B.31 
ASR 9916 Stronium-90 Report ................................................................................................................ B.34 
ASR 9916 Gross Alpha and Beta Report ................................................................................................. B.37 
ASR 9916 Actinides and Strontium-90 Data Tables ............................................................................... B.40 
ASR 9916 Plutonium Isotopic Analysis by TIMS ................................................................................... B.41 
ASR 9916 Radionuclide Data Reduction Excel File ............................................................................... B.50 
ASR 9916 Pu Isotopic Data Reduction Excel File .................................................................................. B.58 
 

 

 





Matrix Type Information QA/Special Requirements 

Data Reporting Information 

• Data Reporting Level 
❑ ASO-QAP-001 (Equivalent to 

HASQARD). 
Minimum data report. 

Et Project Specific Requirements: 
Contact ASO Lead or List Reference 
Document:  ,kt a.41Achei  

• Requested Analytical Work Completion Date: 

(Note: Priority rate charge for < 10 business day turn-around time) 

• Negotiated 

	turn-aro 

 

un 

 Date: 
12  
nin 

151 IS'  
(To be co pleted by ASO Lead) 

Waste Designation Information 

Disposal Information 

• Disposition of Virgin Samples: 
Virgin samples are returned to requestor unless 
archiving provisions are made with receiving group! 

If archiving, provide: 
Archiving Reference Doc: 

• Disposition of Treated Samples: 

3 Dispose 	0 Return 

• Liquids: 0 Aqueous 0 Organic 
• Solids: 	0 Soil pr: Sludge 

0 Glass 	0 Filter 
Smear 	0 Organic 

0 Multi-phase 
O Sediment 
O Metal 
CI Other 

• Other: 0 Solid/Liquid Mixture, Slurry 
0 Gas 	0 Biological Specimen 

(If sample matrices vary,  specify on Request Page) 

Requestor: 
Signature 
Print Name 
Phone 

1---15ku  
315-  5G, I-1 	MSIN  P-7 -ZS- 

Project Number: 	63, g/2 z 
Work Package: 	N 303 

• QA Plan: 
Vf ASO-QAP-001 (Equivalent to HASQARD) 
0 Additional QA Requirements, List Document Below: 

Reference Doc Number: 
• Field COC Submitted? 1SNo 0 Yes 
• Lab COC Required? 123 No 0 Yes 
• Sample/Container Inspection Documentation Required? 

No 0 Yes  

• Special Storage Requirements: 
gt None 0 Refrigerate 0 Other, Specify: 	  

• Data Requires ASO Quality Engineer Review? 0 No pit Yes 

❑ Use SW 846 (PNL-ASO-071, identify 
analytes/methods where holding times apply) 

• Hold Time: C3 No 0 Yes 
If Yes, 

Contact ASO 
Lead before  
submitting 

Samples 	0 Other? Specify: 

• Is Work Associated with a Fee-Based 
Milestone? fEl No 0 Yes 

If yes, milestone due date: 

• Preliminary Results Requested, As 
Available? 0 No 0 Yes 

• ASO Sample Information Check List Attached? 0 No 11/Yes 

If no, Reference Doc Attached: 

or, Previous ASR Number: 

or, Previous 	RPL Number: 
Send Report To: 	 jackl, 

Does the Waste Designation Documentation 
Indicate Presence of PCBs? 

g No C3 Yes 

MSIN 
MSIN 	  

Additional or Special Instructions 	  

ASO Analytical Service Request Form 

Analytical Service Request (ASR) 
(Information on this COVER PAGE is applicable to all samples submitted under this ASR) 

Requestor --- Complete all fields on this COVER PAGE, unless specified as optional or ASR is a revision 

Receivin 
Date Delivered: 
	 0 

Delivered By (optional) 
	

OCI 

Time Delivered (optional) 

Group ID (optional) 

and Login Information (to be completed by ASO staff)  
Received By: 	L. Dame/1 

ASR Number: 99/ 	Rev.: 01> 

RPL Numbers: co.32  
CMC Waste Sample? 	gNo 

ASO Work Accepted By: 

0 Yes 

KA)Pc-vi Signature/Date: 

(first and last) 

1 
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ASO Sample Information Checklist (SICL) Form 

Sample Location, Owner and Hazard Description Information 
To be completed by the sample custodian relinquishing the sample(s) and based on best available information. 

ASO Customer Information: 

Company: 	PNNL 
Project #: 	68122 
Point of Contact (name. telephone#): 	SK Fiskum, 375-5677 

Comments: 
Sample is consolidated solids from the K East sand filter backwash 

Sample Description (medium, collection location, known contaminants, purpose of sample collection): 

Sample Collection Date: 	10/19/15 	 Sample Collection Time: _13:30 
Sample collected at the K East Basin. 

Is the sample known to be radioactive? 	N Yes 	 

Comments (list known isotopes): 

Cs-137, Sr-90, others to be determined by ASO. 

No 

Is the sample known to contain or have come in contact with PCBs? 
List any hazardous sample constituents known to be present: 

	 Yes No 

Constituent/Chemical Concentration Comment 
unknown 

Are any other comments applicable to sample receipt, storage, handling, or disposition? 

Wait for SK Fiskum to authorize disposal of acid digests. 

Checklist Prepared By: 	 i 
SK  Fiskum 	 - D -c 

l 	
i a/Z-7 / / r -de/41,414-  

Printed Name 	Signature 	Date 
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ASR 9916 Special Instructions   Page 2 of 9 

Special Instructions for K-Basin Sandfilter Backwash Samples 
 
Cognizant Scientist:  

SK Fiskum, 375-5677 
 
A sample was collected by CHPRC staff from the sandfilter backwash processing at the K West 
(KW) Basin.  The sample was received by the project (68122) staff from CHPRC under chain of 
custody at the RPL on 10/20/15.  The material was received in the  RPL/525 laboratory and 
logged into the Radioactive Material Tracking (RMT) system as RMT #86040.   
 
The 68122 project staff consolidated the solids from this sample into two equal fractions, each at 
0.4 mL with a small overburden of backwash water in 10-mL glass centrifuge tubes.  These 
duplicate samples are presented to the Analytical Support Operations (ASO) laboratory identified 
as a sample and duplicate for analysis.  The sample IDs and container tare masses are shown in 
Table 1.  There is no other sample material available so it is very important to handle the samples 
carefully. 
 

 Table 1.  Cross-Reference of Sample ID, RPL ID, Centrifuge Cone Tare 

Sample ID RPL ID 
Container 

Tare, g Sample Type 
68122-TI-001-F 16-0032 20.6859 Sample 

68122-TI-001-G 16-0032 20.6253 Sample duplicate 

Container tares were collected from balance 113061397, lab 525 hood 13 on 10/23/15. 

 
The requested sample processing and analysis schematic is shown in Figure 1.  Work is to be 
performed under the ASO QA Plan. All analysis work is to be charged to N51383.  
 
 

    
 

Figure 1.  Analysis Schematic for K Basin Backwash Solids 
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Analytes of interest and required detection limits are provided in Table 3; quality control (QC) 
sample acceptance criteria are provided in Table 4.   
 
Acid Digestion  

 
The analytical samples are provided to ASO in tared centrifuge tubes.  Analytical samples need to 
be dried to constant mass at 105°C using procedure, RPG-CMC-503, Rev. 0, Determination of 
Physical Properties of Solutions, Sludges, Slurries and Solids.  Determine and report the net dry 
sample mass.  
 
Acid digest the dried solids according to RPG-CMC-129, Rev. 0, HNO3-HCl Acid Extraction of 
Solids Using a Dry-Block Heater.  Report observations associated with the dissolution 
processing, including the undissolved solids mass.   
 
Residual solids remaining after acid digestions are not expected.  If present, they are of interest 
and shall not be lost (refer to Figure 1).  Remove the acid digestate as per procedure; this may 
entail centrifuging and decanting.  Rinse as appropriate, collecting rinse solutions with the acid 
digestion solution.   
 
After residual solids are rinsed and isolated, dry the solids (in the digestion tube) to constant mass 
at 105°C.  Calculate the net residual solids mass along with the starting material dry solids mass 
and report to SK Fiskum.  Additional processing of residual solids will depend on the mass 
relative to the starting (wet/dewatered) material. Additional processing may include GEA. 
 
Acid Digestion Reporting Units 
 
Report the dry sample mass before digestion as gdry, and report the dried residuals solids mass 
after digestion and rinsing as gresidual. 
 
Radiochemistry  
 
Preparations and Analysis 
 
Acid digestate aliquots shall be directly aliquoted for GEA analysis. Acid digestate aliquots shall 
be aliquoted for separations, mounting, and/or analysis.  Operations will be conducted according 
to the specific radiochemistry procedures delineated in Table 2.  No procedure or procedure 
revision substitutions are to be made without prior written authorization from SK Fiskum or CD 
Carlson to requests submitted by the ASO Lead. 
 

Table 2. Authorized Radiochemistry Procedures for K Basin Sludge Analysis 
Analyte Separation Mounting Counting/Analysis 

GEA NA NA 
RPG-CMC-450, Rev. 2 Gamma 

Energy Analysis (GEA) and Low-
Energy Photon Spectrometry (LEPS) 

238Pu and 
239+240Pu/AEA 

RPG-CMC-4017, Rev. 0, 
Analysis of Environmental 

Water Samples for Actinides 
and Strontium-90 

RPG-CMC-496, Rev.1, 
Coprecipitation 

Mounting of Actinides 
for Alpha Spectroscopy 

RPG-CMC-422, Rev. 2 Solutions 
Analysis: Alpha Spectrometry 

PNNL-25241

B.8



ASR 9916 Special Instructions   Page 4 of 9 

Analyte Separation Mounting Counting/Analysis 

241Am/AEA 

RPG-CMC-4017, Rev. 0, 
Analysis of Environmental 

Water Samples for Actinides 
and Strontium-90 

RPG-CMC-496, Rev. 1, 
Coprecipitation 

Mounting of Actinides 
for Alpha Spectroscopy 

RPG-CMC-422, Rev. 2 Solutions 
Analysis: Alpha Spectrometry 

237Np/AEA 

RPG-CMC-4017, Rev. 0, 
Analysis of Environmental 

Water Samples for Actinides 
and Strontium-90 

RPG-CMC-496, Rev. 1, 
Coprecipitation 

Mounting of Actinides 
for Alpha Spectroscopy 

RPG-CMC-422, Rev. 2 Solutions 
Analysis: Alpha Spectrometry 

90Sr 
RPG-CMC-476, Rev. 0, 

Strontium Separation using 
Eichrom Strontium Resin 

NA 
RPG-CMC-474, Rev. 1,  Measurement 

of Alpha and Beta Activity by Liquid 
Scintillation Spectrometry 

Pu isotopic 

RPG-CMC-455, Rev. 0, 
Separation of Uranium and 

Plutonium for Isotopic Analysis 
by Mass Spectroscopy 

NA 

Deliver to Pu Isotopic Analysis 
Workstation 

RPL-TIMS-001, Rev. 0, Thermal 
Ionization Mass Spectrometry (TIMS) 

 
The separations conducted to support Pu isotopic analysis need to provide purified fractions with 
sufficient analyte concentrations to create a measureable signal by TIMS.  Therefore, the 
preparation shall not be considered complete until satisfactory isotopic results are obtained.  It is 
understood that the process/preparation blank (PB) may not have sufficient analyte concentration 
to meet this objective.  There are no laboratory control samples (LCS) or matrix spike (MS) 
samples required to be processed through separations processes to support isotopic analysis by 
TIMS.   
 
Radiochemistry Reporting Units 
 
Report solids sample analyte concentrations as Ci/gdry where gdry is the initial dry sample mass 
determined prior to the start of the PNL-ALO-129 acid digestion.   
 
If needed, report the residual solids GEA analytes as Ci/gresidual, where gresidual is the mass of 
residual solids that did not dissolve during acid digestion.  The precision criteria defined in Table 
4 do not apply to the undissolved solids. 
 

Quality Control 
 
All work is required to be conducted to the requirements of the Hanford Analytical Services 
Quality Assurance Requirements Document (HASQARD, Rev. 3).  Performing work to the 
requirements of the ASO QA Plan (ASO-QAP-001, Rev. 9 or most current revision) will satisfy 
the HASQARD requirements.  Where there is a discrepancy between the data quality objectives 
(DQOs) in the ASO QA Plan and these Special Instructions, the Special Instructions takes 
precedence as there are specific K Basin project requirements. 
 
Preparative quality control (QC) sample analysis is to include a preparation blank (PB) sample, a 
sample duplicate (provided), an LCS or blank spike (BS) sample and a sample MS (a separate 
sample is provided for spiking by the ASO) as indicated in Table 4.  The BS sample for 
radioisotopes will be generated after acid digestion on a sample split, i.e., post-digestion spikes.  
The MS for radioisotopes will be generated after acid digestion on a sample split, i.e., post-
digestion spikes.  
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The duplicate, LCS/BS, and MS sample QC acceptance criteria are provided in Table 4.  The 
following section discusses actions to take in the event of QC sample failures. 
 
Note:  The ASO staff must inform/report QC sample failures promptly to the ASO Lead who will 
in turn inform the Cognizant Scientist/Project Manager with copy to the K Basin Project QE 
(Deborah Coffey), thus enabling Pacific Northwest National Laboratory (PNNL) to fulfill its 
commitment to the client for prompt notification of such failures.  The impact of any QC sample 
failure on data quality or project schedule (e.g., re-runs) will be assessed in conjunction with the 
client.  
 
1. The preparation blank (PB) analyte concentration shall be less than the estimated quantitation 

limit (EQL) or the minimum detectable activity (MDA) of the associated sample.  When the 
PB concentration is equal to or exceeds the EQL or MDA, then the PB concentration shall not 
exceed 5% of the measured concentration present in the sample.     

2. If and when it has been determined that the data are not useable, then the 68122 Project 
Manager (PM) must be notified promptly.    

3. If and when the MS sample fails to meet the acceptance criteria, the results shall be 
investigated for potential sources of error by comparing the results of the MS to the BS. 
When the sources of error cannot be identified, the failure of the MS will be attributed to a 
sample matrix effect and any resulting limitations on the data shall be included in the report.  

 

Reporting 
 
The analytical data report shall be prepared in accordance with procedure PNL-ASO-058, Rev. 1, 
ASO Data Reporting, Section 5.3, Comprehensive Data Report.  Please be sure to include action 
taken with respect to any identified unexpected results and discrepancies.   
 
The Comprehensive Data Report contains three main parts; a data report cover page, a narrative, 
and the data summary.  These elements are identified below; red text indicates project-driven 
scope.  Black text is taken directly from the ASO procedure: PNL-ASO-058, Rev. 1  
 
Data Report Cover Page Contents: 

• Header identifying name/address of laboratory  
• Customer Name:  
• Project #/WP #(s):  
• ASR #(s): (ASR forms included date and time of sample receipt) 
• Total # Samples:  
• Report Date:  
• Report Revision Date: when applicable  
• Filename(s): where data files can be accessed  
• Dates of Sample Processing and Analysis:  
• Procedure(s): Number, revision, and title (both sample processing and analysis)  
• M&TE used: (manufacturer/model) including instrument software (name, version and 

date), and serial number or property number) as applicable  
• Reference Date (when applicable):  
• Customer Sample ID and ASO/RPL ID Sample Numbers:  
• Report Review and Approval:  
_______________________              ________________________ 

Preparer  Date  
(Printed name and signature of responsible individual) 
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_______________________              ________________________ 

Technical Reviewer  Date  
(Printed name and signature of technical reviewer)  

A case narrative describing the analysis, limitations on the analysis results, and QA/QC issues 
 
Narrative Contents:  

• Sample Description and Analyses  
• Sample dissolution/preparation dates 
• Sample Preparation (prior to receipt) 
• Method-specific Sample preparation, Separation, Mounting and Counting or Analysis 

Methods as applicable 
• Analysis dates 
• Deviations from the written procedure, if any 
• Reporting Basis/Units  
• QC Criteria/Results  
• Limitations of the Data  
      Interferences/Resolution  
      Uncertainty  
• Comments  

 
Data Summary Contents: 

• Customer ID 
• ASO/RPL Sample ID  
• Analytes of Interest as per ASR form; opportunistic analyses as applicable with reporting 

units 
• IDL, MDL, EQL or MDA as applicable 
• Results and uncertainties 
• QC results as applicable 
• Reference date as applicable 
• Additional information as needed – COC forms, Special Instructions, SOW 

 
The following elements may be included in the final report or be traceable to the test results 
(usually by annotation on bench sheets) and be maintained as ASO records: 
 

• identification of standards used 
• identification of M&TE used 
• records of daily check weight tracking 
• signature and date of person who performed the test and recorded the data 
• analytical bench sheets 
• hand calculation review documentation. 

 
Technical reviewers are required to be staff other than the analyst performing the work and 
knowledgeable of the area being reviewed.  The technical review shall be completed and all 
reviewer issues resolved before reporting final results. Technical reviewers must receive a 
complete data package including narratives for review.  A technical review consists of the 
following elements:  

• evaluation of method and QC performance  
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• evaluation of compliance with technical (including procedural) and QC requirements, as 
defined in the ASR  

• verification of transcription accuracy  
• check for correctness of calculations  
• assuring the correct reporting units (and reference dates) are used  
• evaluation of overall consistency and reasonableness of data  
• evidence of implementation of appropriate corrective action, when necessary.  

 
Analytical results shall be reported both in hard copy and electronically (including excel data 
files to support accurate data transcription into project records).  Appropriately marked 
“Preliminary” data reports and electronic files shall be provided by the ASO Lead as soon as 
practical after completion of analysis.  The final ASR data report shall be provided no later than 
the commitment date on the ASR. 
 
 
 

Table 3. Method Detection Limits for Solids 

Analyte Solids Analysis Method 
 Ci/g(dry)  

134Cs 2.0E-01 

GEA  
(Reference date = date and time of the 
first sample analysis measured by GEA.) 

137Cs 1.5E-02 
60Co 1.0E-02 
152Eu 1.5E+00 
154Eu 1.5E+00 
155Eu 2.0E+00 
241Am 1.5E+01 
241Am 1.0E-03 

Separation and AEA 
238Pu 1.0E-03 
239+240Pu 1.0E-03 
237Np 1.0E-03 
90Sr 1.0E+00 Separation and proportional counting 
Note:  The detection limits (DL) shown in this table are based on dry mass, whereas the DL in 
the Quality Assurance Project Plan/Sampling and Analysis Plan (QAPjP/SAP, KBC-33786, 
Rev. 2) are based on settled solids (wet) mass basis.   These DL values are therefore, tighter 
than those in the QAPjP/SAP. 
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Table 4. Analytical Quality Control Acceptance Criteria 

Analyte Analytical Technique 
LCS or BS % 

Recovery(a)
Matrix Spike % 

Recovery(b) Duplicate 
RPD(c) 

Post-digestion spike 
Pu isotopes  
(spike material is 239Pu) 

AEA 80 - 120% 75 - 125% ≤20% 

241Am AEA 80 - 120% 75 - 125% ≤20% 
237Np AEA 80 - 120% 75 - 125% ≤20% 
90Sr Proportional counting 75 - 125% 75 - 125% ≤20% 

As identified in Table 3 GEA 
Counter control 
source is used (d) 

N/A ≤20% 

N/A – not applicable 
Footnotes: 

(a) LCS = Laboratory Control Standard; BS = Blank Spike.  A laboratory control sample (LCS) or blank spike 
(BS) samples are used to monitor the effectiveness of the sample preparation process and are good indicators of 
method accuracy.   Ideally, the LCS is a material similar to the sample being processed, containing the analytes 
of interest (e.g., standard reference material).  An LCS, if available, shall be prepared with each batch of samples 
processed at the same time.  When an appropriate LCS is not available, a BS shall be used in lieu of the LCS.  A 
BS is distilled or deionized water or another suitable matrix spiked with the analytes of interest.  It may not be 
possible to prepare a single BS that contains all analytes of interest (e.g., chemical incompatibility).  In such 
cases, an agreement with the client shall be made to identify the analytes of interest used to prepare the BS, and 
more than one BS may be used. The BS and AS results are expressed as percent recovery; i.e., the amount 
measured, divided by the known concentration, multiplied by 100.   

(b) MS = matrix spike; AS = Analytical Spike.  For some methods, the sample accuracy is expressed as the 
percent recovery of a matrix spike (MS) or analytical spike (AS) sample.  Post-digestion spikes and analytical 
spikes are also included under these acceptance criteria.  The spiked sample result is expressed as percent 
recovery; i.e., the amount measured less the amount in the sample, divided by the spike added, times 100.  One 
MS (or post spike or analytical spike [AS]) is performed per analytical batch.  Samples are batched with similar 
matrices.  For ICP analytes, the accuracy can also be determined based on use of serial dilutions.  In cases where 
the ICP-OES MS concentration is low relative to the sample analyte concentration (resulting in meaningless 
recovery calculations), matrix effects will be evaluated from a post-digestion spike. 

(c) RPD = Relative Percent Difference between the samples.  Sample precision is estimated by analyzing 
replicates taken separately through preparation and analysis.  

(d) Per RPG-CMC-450, Rev. 2, a counter control source is checked daily and must be within ±3 sigma or ±3%, 
whichever is greater, of the control value. 
 
 
References 
 
68122-TI-001, Rev. 0, Sandfilter Backwash Solids Consolidation 
 
ASO-QAP-001, Rev. 9 or current revision, Analytical Support Operations Quality Assurance 
Plan 
 
PNL-ASO-052, Rev. 2, Balance Performance Checks 
 
PNL-ASO-058, Rev. 1, ASO Data Reporting 
 
RPG-CMC-129, Rev. 0, HNO3-HCl Acid Extraction of Solids Using a Dry-Block Heater 
 
RPG-CMC-422, Rev. 2, Solutions Analysis: Alpha Spectrometry 
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RPG-CMC-450, Rev. 2, Gamma Energy Analysis (GEA) and Low-Energy Photon Spectrometry 
(LEPS) 
 
RPG-CMC-474, Rev. 1, Measurement of Alpha and Beta Activity by Liquid Scintillation 
Spectrometry 
 
RPG-CMC-476, Rev. 0, Strontium Separation using Eichrom Strontium Resin 
 
RPG-CMC-496, Rev. 1, Coprecipitation Mounting of Actinides for Alpha Spectroscopy 
 
RPG-CMC-4017, Rev. 0, Analysis of Environmental Water Samples for Actinides and Strontium-
90 
 
Hanford Analytical Services Quality Assurance Requirements Document (HASQARD), 2007, 
DOE/RL-96-68, Revision 3, Department of Energy Richland Office, Richland Washington. 
 
Hanford Analytical Services Quality Assurance Requirements Document (HASQARD), 
September 2014, DOE/RL-96-68, Revision 4, Department of Energy Richland Office, Richland 
Washington. 
 
QAPjP/SAP, KBC-33786, Rev. 2. 2009. Quality Assurance Project Plan/Sampling and Analysis 
Plan for Sludge in the KW Engineered Containers. 
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Title:
Filename:

Revision:

Radiochemical data reduction
ASR 9916 Data Reduction.xlsx

0

Date Prepared: Ll2Ll2O!6

Prepared By:

Purpose:

Approach:

File: ASR 9916Data Reduction.xlsx
Worksheet: Introduction

SK Fiskum

The purpose of this spreadsheet is to calculate the activity concentration as a

wet settled solids, total slurry concentration from the reported dry solids

concentrations.

Centrifuged solids mass and volume data are copied from 68L22-Tl-001 Data

Reduction Final. The dry wt % solids was added from the ASO report for ASR

9916.
The GEA, alpha-emitter, and Sr-90 data reported by ASO was converted to total

uCi in the acid digest and the UDS. The total uCi content in the dissolved fraction

was calculated (dissolved uCi/total uCi) for each analyte. More than 99% of the

activity dissolved except for Co-60 where 91 to 93% of the Co-60 dissolved.

The dissolved isotope activity was converted to the centrifuged solids mass basis

by dividing the total uCi by the wet centrifuged solids mass. A similar calculation

was conducted to evaluate the activity concentration as a function of wet

centrifueed solids volu me.
Finally, the isotopic ratios of Pu was compared to Sr-90 and Cs-137 to see if there

was a different fractionation in the sand filter solids relative to the K Basin

sludge. In this case, the sand filter solids relative Pu content was significantly

higher than that of the sludge and suspended solids from the settling tests.

U2r/2016
Page I of8
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0.0545 0 0030

0.005 0.50/0

0.07 70.7vo
0.0? 10.70/,

0.1 $.4/o
o.2t 22.30/0

o.otooh
12.50/o

t0.oyo
0.5%

70.7yo

70.7%
16.2vo
20.50/o

0.0lYo
5.4./.

1.0
0.1
0.1

0.38
o.96

l6-{X132 duD
Dry Solidt
Duplical€
lo-ml slss @t tube

Value UneflaDs
msrst o.w2l 0.01./0
m.6f'2t 0.002t o.oto/o
0.0568 0.0030 5.20a

Unis vdue t Inetuintu
uonmer Ee res g 20.6859 0.0021 O.OtOo/o
Vial + 6t solids i a4 S
Cotsludgevolw r[
Slurry (total) solids volue mL
Licuid dtritv cltrtL
Liquid vdue mL
Liquid t@s g
Cqt sludse mN c
Cqt sludge dsity ElrtL

Balmes
Bdo@ ID
Balee roge

SMpL.ID
Bekw6h Sod Filter Smple
Smplc infomalioD
Container infomation

Dry solids mus s
Cqt sludg€ m6s A

t nits Value Uneflailtv
uonhn Ee ms g m.6&9 0.0021 o.Ol%

ASO Proi@t
|t3292667 N04143

299.9980 299.99781ower@ntlolbomd
300.0022 300.0020 uppq@ntrolboud

0.0042 0.0042 Rage inrenal
0.0021 0.0021 H.lf ranse irwal (bale@ mclrtaintv)

1G0032
Itry solid!
Smple
l0-ml- gl6s cot tube

6t122-Tt.{nl-c
Wct ..Dtrifuccd lolld!
Duplica&
l0-r[ dN @t hrbe

Value Unertaintv

-

20.68 0.002t 0.010%
2l.lrD5 0.fiD1 0.010%

ora0 0.05 r2.50/o
0.50 0.05 10.0./r

File: ASR 9916 Data Reduction.xlsx
Worksheet: Solids v2v20r6
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Spreadsheet Author Name : SK Fiskum Review Date: 2t9/2016

Date Prepared:
r/2r/20t6

Soreadsheet Subiect:
Sand filter back wash solids

radiochemical characterization

Reviewer Name: Rick Shimskev File Name: ASR 9916 Data Reduction.xlsx
Reviewer Title: Research Eneineer Revision No. 0

Spreadsheet Review tr'orm
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File: ASR 99 16 Data Reduction.xlsx
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Page 8 of8
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lpot checks) tr Independent calculation check (With hand calculations or

independent spreadsheet software)
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rortion only) tr Ither:
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ipreadsheet Information Yes No NA lnput Values Yes No NA
Iitle: x Are input parameters conect (verified with

source?)
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)ate Prepared: x A.re parameter units consistent? x
lrepared by: x A,re input values properly referenced? I
General Statement of Pumose: x A.re input uncertainties correct? x
Seneral Description of Approach: x lomments:
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Filename: ASR 9916 Pu isotopic correction Rev. 1.xlsx
Tab: ASR 9916 Pu isotopic correction Rev. 1.xlsx

The samples were each prepared in duplicate for TIMS analysis.
This spreadsheet tab averages each sample pair.
It also calculates the fraction of Pu-239 relative to the sum of Pu-239 and Pu-240
The average values are rolled up into the next tab, Radionuc. Calc.

Pu-239 Pu-238
Atom %

Pu-240 Pu-241 Pu-242

16-0032 F

16-0032F#2
dup-0032 G
dup-0032 G #2

86.32 0.1456
85.73 0.8223
85.72 0.8323
86.05 0.4359

12.92 0.3890 0.2341
12.83 0.3886 0.2310
12.83 0.3853 0.2304
12.89 0.3872 0.2322

16-0032 G

16-0032 F
16-0032F#2
dup-0032 G

G#2

16-0032 F 85.97 0.4817 12.92 o3919o2gs,t
16-0032 G 85.84 0.6311 12.91 0.3893 0.2341

16-0032 F 86.03 0A840 12.88 0.3888 0.2326
85.89 0.6341 12.86 0.3863 0.2313

Weight %
86.26 0.1449 12.96 0.3920 0.2369
85.68 0.8184 12.88 0.3917 0.2338
85.68 0.8284 12.87 0.3884 0.2332
86.00 0.4338 12.94 0.3902 0.2350

Atom fraction t"pu ' 23e,24opu

0.869818
0.869766

weight fraction 23epu in 23e,2ahu

0.86935
0.86931

Page 1 of6
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General Statement of Purpose: x Are input uncertainties correct? x
General Description of Approach: x Comments:

Pu and Am isotopic input values to "Radionuc. calc." tab verified
from TIMS calculation spreadsheet.

Comments:
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