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EXECUTIVE SUMMARY 
 

The Hanford Waste Treatment and Immobilization Plant (WTP) Low Activity Waste (LAW) vitrification 
facility will generate an aqueous condensate recycle stream (LAW Melter Off-Gas Condensate) from the 
primary off-gas system. This stream is a combination of the liquid produced in the Submerged Bed 
Scrubber (SBS) and Wet Electrostatic Precipitator (WESP).  The baseline plan for disposition of this 
stream during full WTP operations is to send it to the WTP Pretreatment Facility, where it will be blended 
with LAW, concentrated by evaporation, and recycled to the LAW vitrification facility.  However, in the 
direct feed LAW (DFLAW) scenario, planned disposition of this stream involves evaporating the 
condensate in a new evaporator at the Effluent Management Facility (EMF) and returning it to the LAW 
melter.  It is important to understand the composition of the effluents from the melter and new evaporator 
so that the disposition of these streams can be accurately planned and accommodated. Alternate 
disposition would also eliminate this stream from recycling within WTP when it begins operations and 
would decrease the LAW vitrification mission duration and quantity of glass waste. Furthermore, 
alternate disposition of this stream would eliminate recycling of problematic components, and would 
enable less integrated operation of the LAW melter and the Pretreatment Facilities.    

This LAW Melter Off-Gas Condensate stream will contain problematic components that are volatile at 
melter temperatures and problematic for the glass waste form, such as halides and sulfate, along with 
entrained, volatile, and semi-volatile metals, such as mercury, arsenic, and selenium.  The plan is to have 
the stream recycle through the melter in order to incorporate the technetium-99 that is partially vaporized.  
Because this stream will recycle within WTP, these problematic components will accumulate in the 
Melter Condensate stream, exacerbating their impact on the number of LAW glass containers that must be 
produced.  Diverting the stream reduces the halides and sulfate that get recycled to the melter, and is a 
key objective of this work.  This overall program examines the potential treatment and immobilization of 
this stream for alternative disposal.  The objectives of earlier tasks were to (1) formulate and prepare a 
simulant of the LAW Melter Off-gas Condensate expected during DFLAW operations, (2) use the 
simulant in evaporator testing to predict the composition of the effluents from the Effluent Management 
Facility (EMF) evaporator to aid in planning for their disposition, and (3) produce the evaporator 
concentrate stream to use in this immobilization testing.  The objective of this task was to test 
immobilization methods for the evaporator bottoms aqueous stream. This document describes the method 
used to immobilize the simulant produced in the EMF evaporator test and measure the leaching 
performance of the immobilized waste form for comparison to an assumed disposal criteria (Universal 
Treatment Standards). 

The simulant formulation fed to the evaporator was designated as the “core simulant” plus other additives.  
The additives were contaminants of concern added prior to evaporation, including arsenic, selenium, 
mercury, and cyanide.  Antifoam was also added to the evaporator in order to determine its impact on the 
chemistry and waste form.     

This work examined three waste form formulations based on previous testing with related simulants: 8 
wt% ordinary portland cement (OPC), 47 wt% blast furnace slag (BFS), 45 wt% fly ash (FA) known as 
Cast Stone formulation; 20 wt% Aquaset® II-GH and 80 wt% BFS; 20 wt% OPC and 80 wt% BFS.  
These tests successfully produced one waste form that set within five days (Cast Stone formulation); 
however the other two formulations, Aquaset® II-GH/BFS and OPC/BFS, took approximately eight and 
fourteen days to set, respectively.  All of the formulations  treated the simulant to meet the Universal 
Treatment Standards (UTS) limits for all constituents of concern; however, all three formulations 
exceeded the Toxicity Characteristic Leaching Procedure (TCLP) limit for selenium (which is 
approximately six times lower than the UTS limit).  
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1.0 Introduction  

1.1 Background 
The Hanford Low-Activity Waste Melter Off-Gas Condensate waste stream will be generated in the 
Waste Treatment and Immobilization Plant (WTP) by condensation and scrubbing of the Low-Activity 
Waste (LAW) melter off-gas system by a Submerged Bed Scrubber (SBS) and Wet Electrostatic 
Precipitator (WESP), as shown in Figure 1-1.  This stream, which will contain substantial amounts of 
chloride, fluoride, ammonium, and sulfate ions, as well as technetium-99 (99Tc) and other radionuclides, 
will get recycled to the LAW melter after evaporation.  During direct feed LAW (DFLAW) operations, 
the evaporation will be performed in the planned Effluent Management Facility (EMF), as shown in 
Figure 1-2.  Most of the evaporator bottoms will be returned to the LAW melter, but some may be 
returned without evaporation to the tank farms when the EMF evaporator is unavailable.  The volatile and 
corrosive halide and sulfate components that accumulate in this stream are only marginally soluble in 
glass, 1 and often dictate the LAW glass waste loading, thereby increasing the total quantity of glass 
canisters produced.  The radionuclides present in this stream that are the principal dose contributors for 
onsite disposal are 99Tc and iodine-129 (129I). 2   These radionuclides are volatile in the melter and 
accumulate in the LAW condensate system.  Diverting this EMF evaporator bottoms stream to an 
alternate disposal path would have substantial beneficial impacts on the cost, life cycle, and operational 
complexity of WTP,3 but disposition of 99Tc and 129I must be appropriately managed.  

1.2 Testing Basis and Objective 
The scope of this task supports Washington River Protection Solutions (WRPS) in evaluating options for 
disposition of this EMF evaporator bottoms waste stream.  To accomplish this, several steps were 
performed: (1) a simulant of the SBS/WESP condensate from the LAW melter was generated, (2) the 
SBS/WESP condensate was evaporated in a laboratory-scale vacuum evaporator, (3) the evaporator 
bottoms were characterized, (4) the bottoms from the simulant evaporator were immobilized in three 
candidate waste forms, and (5) the immobilized simulant was tested and analyzed for leaching of 
hazardous metals using the EPA Method 1311 Toxicity Characteristic Leaching Procedure (TCLP).4  This 
document describes the last two steps. Results, for the core simulant, from the first three steps were 
reported previously.5,6  Preparation and evaporation of the simulant used in this testing has also been 
reported previously.7   
 
The basis for the simulant of the stream prior to evaporation, was developed using analytical results from 
melter off-gas condensate samples obtained from two DuraMelter-10 (DM-10) tests at Vitreous State 
Laboratory (VSL) at the Catholic University of America.8  During tests at VSL, the SBS and WESP 
condensate was found to be near neutral pH.  Prior to evaporation in the EMF evaporator, the pH will be 
raised to 12 to minimize corrosion of the evaporator materials.9  For this phase of testing, an evaporator 
was used at Savannah River National Laboratory (SRNL) to generate the evaporator bottoms, so that they 
would resemble the chemistry and speciation of the future facility as much as possible.7  The evaporated 
simulant went through the same heating and concentrating cycle, including antifoam addition and any 
reaction or decomposition chemistry that would occur.  This ensured that if any organomercury species 
form, or any minor components complex with the hazardous metals during the evaporation process, they 
would also be present in the simulant, and would thus yield more realistic leaching results.     

1.3 EMF Evaporator Bottoms Simulant Composition  
Evaporator bottoms from the evaporation test were characterized for chemical composition.7 Most 
constituents remained soluble, but the solution was slightly hazy solution with a few black flecks, but the 
insoluble solids was not measured because it was beneath the quantitation limit.  Energy Dispersive X-ray 
analysis indicated that the dark flecks were due to zinc, and the haziness was attributed to the antifoam, 
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which was cloudy prior to adding to the evaporator.  Most of the ammonia had stripped from the bottoms, 
and the final concentration was found to be approximately 80 mg/L.  That test generated approximately 
700 mL of simulated EMF evaporator bottoms to be used in this immobilization testing.  The slightly 
hazy simulant was not filtered prior to use in the immobilization tests.  The total solids target for the final 
evaporated simulant was 15 wt% total solids, based on information in the specification for the EMF 
evaporator at Hanford, as described in the Task Technical and Quality Assurance Plan for this work.10   
 
Only inorganic mercury (mercury(II) nitrate) and arsenic (arsenic(III) oxide) were added to the simulant.  
However, one objective of the testing was to determine if the speciation of these metals changes during 
evaporation and if this affects the leaching performance of the waste form.  Since the alkaline simulant 
was heated in the evaporator, and an antifoam agent was included (100 mg/L of Xiameter® ACP-3183a), 
it was possible that a change in speciation of mercury and arsenic could have occurred.  Organomercury 
compounds have been found in the tank waste system at SRS,11 and the evaporator task that preceded this 
immobilization task examined if these species formed.  Samples of the feed, evaporator concentrate, and 
condensate streams were all sent to Eurofins Frontier Global Sciences for speciation analysis.6   

                                                      
a Xiameter ACP-3183 is a trademark of Dow Corning, Midland, Michigan, U.S.A. 
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Figure 1-1. Simplified LAW Off-gas System (Note: Yellow indicates SBS/WESP LAW Off-Gas Condensate collection tanks, 
red lines indicate the collected off-gas condensate pathway, adapted from Reference 12.) 
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Figure 1-2. Simplified Schematic of the Direct Feed LAW (DFLAW) Scenario. 
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2.0 Experimental Procedure 

2.1 Simulant Preparation and Analysis 
Simulant prepared for previous EMF evaporator tests7 was processed through the lab-scale vacuum 
evaporator system designed and constructed at SRNL.  The simulant was concentrated approximately 
6.5X.  During the evaporation, antifoam (Xiameter® ACP-3183) was added to the evaporator feed at a 
dosage of 100 mg/L.  Selection of the antifoam and final concentration target for the evaporation were 
provided by WRPS based on information from the WTP Project.   
 
Analysis of the concentrated simulant was performed on samples collected during the semi-continuous 
evaporation process.  As evaporation progressed, samples of the concentrate were collected each time the 
pot reached the target weight percent solids concentration, which was 6.5X the feed concentration.  
Concentrate samples were analyzed separately by Inductively Coupled Plasma – Emission Spectroscopy 
(ICP-ES) and ion chromatography (IC).  Metals were analyzed by diluting samples into 4 vol% nitric acid 
and anions were analyzed by diluting samples in deionized water (DI).  The pH of undiluted samples was 
measured using an IQ Scientific Instruments meter, model: IQ150, equipped with an ISFET (HACH) 
stainless steel general purpose probe (model PH77-SS).  The density was measured on all six concentrate 
samples by weighing a known volume of liquid in a volumetric flask.  The weight percent (wt%) total 
solids was measured for concentrate samples by heating a specified amount of each sample to 110 °C 
using a Mettler Toledo HR83 Halogen Moisture Analyzer until constant weight was achieved.  The trace 
amount of insoluble solids was too low to accurately determine their concentration, but these filtered 
insoluble solids were examined using a Scanning Electron Microscope and measured with ICP-OES. The 
solids only partially dissolved when mixed into hydrofluoric acid during the acid digestion for ICP-OES.  
The details of the solids analysis are documented in another report.7    Samples of the first fraction of the 
concentrate from the evaporation step were also prepared and shipped to an off-site laboratory (Eurofins 
Frontier Global Sciences) for analysis and speciation of mercury and arsenic.  Duplicate samples were 
diluted 25,000:1 (vol:vol) into either DI or dilute hydrochloric acid, depending on the analyte of interest, 
with acid used when samples needed to be stabilized to prevent degradation or reaction of monomethyl 
mercury or inorganic arsenic during shipping as specified by the laboratory.  The DI used for the dilutions, 
including that used to dilute the hydrochloric acid, was provided by the Eurofins Frontier Global Sciences 
to ensure no background contamination of mercury species.    

2.2 Simulant Immobilization Tests 
Select dry feed formulations were evaluated as candidates for immobilizing the evaporator concentrate 
simulant. Formulations were selected to meet the treatment technology for stabilization, as defined in the 
U.S. Code of Federal Regulations governing the U.S. Environmental Protection Agency, which specifies 
the addition of: (1) ordinary portland cement; or (2) lime / pozzolans (e.g., fly ash and cement kiln dust) 
as the reagents (or waste reagents) or combinations of reagents to achieve stabilization.13  The properties 
of the waste concentrate simulant pertinent to solidification are shown in Table 2-1. 

Table 2-1. Average EMF Concentrate Simulant Properties for Solidification. 

Property Value 
pH 11.6 
Density 1.104 g/ml 
Wt % total solids 15.5 

 
Based on previous testing at Pacific Northwest National Laboratory,14 three mixes were prepared using 
blends of four solidification agents: Aquaset® II-GH (a blend of granular sepiolite, a non-swelling clay, 
and ordinary portland cement), fly ash (FA), ordinary portland cement (OPC), and granulated blast 
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furnace slag (BFS).  The Aquaset® II-GH and BFS blend was prepared with 20 wt% Aquaset® II-GH 
blended with 80 wt% ground granulated blast furnace slag (BFS).  The Hanford Supplemental LAW Cast 
Stone dry blend, 8 wt% OPC, 47 wt% BFS, and 45 wt% FA was tested, as well as 20 wt% OPC combined 
with 80 wt% BFS.  Table 2-2 shows the makeup of each of the solidification agent blends used for initial 
testing. For the candidate waste forms, W/DM refers to the ratio of the water content of the evaporator 
simulant to dry materials (solidification reagents) in the waste form formulation. 
 

Table 2-2. Dry Blends Used for Testing 

Solidification Reagent Mass 
Fraction 

Resonant 
mixing 

Dry 
solid:Simulant 

(g:g) 
W/DM 

Aquaset® II-GH/BFS 20/80 No 2:1 0.42 
OPC/BFS 20/80 Yes 2:1 0.42 

Cast Stone (OPC/BFS/FA) 8/47/45 Yes 2:1 0.42 
 
For these tests, the pH adjustment step recommended in the Aquaset® Process Control Program15 was 
omitted because the material made up a significantly small portion of the dry ingredients and it was 
deemed more valuable to evaluate the reagents ability to solidify the projected waste simulant without 
additional operations, vapor production, or increase in waste volume.  The mix containing Aquaset® 
reagents was not mixed, per Aquaset® instructions, in order to determine if using this material could have 
the advantage of avoiding a mixing step in the process.  Because of limited availability of the simulant, 75 
mL of simulant was used for each mix rather than the recommended 200 mL per Aquaset® instructions.15  
The waste simulant was measured into a polycarbonate container.  Initially, approximately two thirds of 
the reagent blend was cast over the surface of the waste simulant per the Aquaset® instructions.15  The 
mix was visually monitored for absorption/swelling of the reagents.  After approximately two minutes, 
the remaining solidification reagent was cast over the simulant, resulting in no observable free water.  
Mixes not containing Aquaset® reagents were prepared by adding the premeasured dry materials into the 
waste simulant and mixed in a resonant acoustic mixer.b  The mixer was operated for approximately one 
minute after it was observed that the dry materials were fully incorporated into the waste simulant 
resulting in a visually homogenous mixture.  
 
Replicates of each formulation were made, one for TCLP analysis at an off-site vendor (Southwest 
Research Institute) and a second for set time determination at SRNL.  The TCLP samples were also used 
to monitor standing free liquid on the samples. Set times for the mixes were measured following a 
modified version of ASTM C191-13, “Standard Test Methods for Time of Setting of  Hydraulic Cement 
by Vicat Needle”. 16  The method was modified such that the measurements were taken at a lower 
frequency. Whereas the ASTM method was developed for measuring hydraulic cements that reach final 
set within the first day, waste forms often take several days to set, and therefore the measurements were 
not as frequent as prescribed. Set measurments were perfomed once or twice daily, depending on shift 
schedules.  The standing free liquid (otherwise known as residual liquid or bleed water) was monitored 
for all three formulations by visual observation of the samples. Each day the samples were inspected and 
it was noted if any residual liquid remained on the surface of the samples. Samples were determined to no 
longer have residual liquid once zero liquid remained on  the sample surface. 

                                                      
b LabRAM , Resodyne™ Acoustic Mixers, Inc., Butte, MOMTMO 
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2.3 Quality Assurance 
Requirements for performing reviews of technical reports and the extent of review are established in 
manual E7 2.60.  SRNL documents the extent and type of review using the SRNL Technical Report 
Design Checklist contained in WSRC-IM-2002-00011, Rev. 2. Results are recorded in Electronic 
Laboratory Notebooks #E7518-00159 and B7899-00070. This report documents completion of scope for 
FY17 for Task 3.4 in the Task Technical and Quality Assurance Plan.10   

3.0 Results and Discussion 
3.1 Simulant Analysis Results 
The EMF Concentrate simulant exhibited a trace amount of insoluble solids, which were found to contain 
zinc, and the solution was slightly hazy due to the antifoam.  More information on these solids can be 
found in the evaporator test report.7  The solids were not removed from the simulant used in this testing, 
and as a result the simulant appeared slightly hazy.  Analysis and results of the simulant was performed as 
part of the evaporation test7 are reproduced in Table 3-1.  The measured ammonium concentration was 
much lower than the calculated value because it converts to ammonia at the high pH, and most of the 
ammonia vaporizes and collects in the condensate.  Based on analysis of the liquid, about half of the zinc 
was insoluble, although the chemical form of this zinc is not known.  The measured amount of silicon 
exceeds the calculated value from the simulant because silicon is a constituent in the antifoam.  The 
insoluble silicon is expected to be due to the antifoam, which was milky in appearance prior to being 
added to the simulant.  The silicon concentration in the initial simulant was at the saturation limit, so the 
added silicon in the antifoam would be expected to cause it to exceed the solubility.   
 

Table 3-1. Compositions of EMF Concentrate Simulant Analysis Results.7  

Species 
Average Concentrate* 

Results (mg/L) Std. Dev. 
B 5.94E+03 2.16E+02 
Cr 2.07E+02 4.79E+00 
K 1.59E+04 3.68E+02 
Li 2.08E+02 5.38E+00 
Na 4.40E+04 1.12E+03 
Si 2.41E+01 9.61E+00 
Zn 3.54E+02 2.85E+01 
As 3.95E+02 1.12E+01 
Se 3.77E+02 9.14E+00 
Hg 9.27E+01 3.29E+00 

NH4
+ 8.53E+01 9.12E+00 

Cl- 1.11E+04 8.16E+01 
F- 2.59E+03 1.68E+01 

NO3
- 6.18E+03 2.87E+01 

NO2
- 3.69E+04 2.27E+02 

SO4
-2 1.52E+04 8.54E+01 

CN- 56.4 -- 
VOA <0.25 - 

Total Carbon 2.12E+02 8.50E+00 
Total Inorganic carbon 1.46E+02 6.03E+00 
Total Organic carbon 6.60E+01 2.50E+00 

VOA = volatile organic analysis; - = standard deviation is not applicable, since these were 
single measurements; results are average of duplicates of concentrate samples  
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After the evaporation of the simulant, samples of the first concentrate fraction were sent to Eurofins 
Frontier Global Sciences for speciation analysis of mercury and arsenic, including organomercury 
compounds.  Analysis results for these samples are shown in Table 3-2 and additional discussion on the 
results is documented in a previously published report.7    Although it appears from these results that the 
total arsenic is significantly higher than the inorganic arsenic, implying that there is organoarsenic present, 
the difference is attributed to analysis variance.  Also, the  difference between total and inorganic mercury 
implies a large amount of mercury is organic or unaccounted for is attributed to the preparation method 
used for the analysis.   
 

Table 3-2. EMF Concentrate Speciation Analysis from Eurofins.7 

Analyte Simulant Analysis 
Average*(mg/L) 

Standard 
Deviation of 

duplicate 
analyses 

Total As 437 39 
Inorganic As 311 4 

Total  Hg 78.7 8.3 
Dissolved Hg 70.6 9.4 
Inorganic Hg 29.4 6.9 
Elemental Hg 0.072 0.009 
Dimethyl Hg < 0.00300 -- 
Methyl Hg < 0.0290 -- 

*Average of duplicate analyses  

3.2 Immobilization Tests 
Testing with the evaporator concentrate simulant was performed using the mixtures of dry solids shown 
in Table 2-2.  For the Aquaset-II GH and BFS mixture, all of the dry feed blend was added to the simulant 
in order to absorb all of the free liquid (Figure 3-1) per the Aquaset® vendor instructions.15  Figure 3-2 
and Figure 3-3 show the OPC/BFS and Cast Stone OPC/BFS/FA immediately after the addition of the dry 
blend materials to the EMF concentrate simulant and after mixing for approximately one minute, 
respectively.  It is obvious that all of the simulant was absorbed by the Aquaset® II-GH/BFS mixture 
(Figure 3-1) and that the one minute of mixing fully incorporated the dry blend and simulant without 
layering or clumping for the other two mixtures (Figure 3-2, Figure 3-3).  
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Figure 3-1. Aquaset® II-GH/BFS formulation after addition of dry blend. 

 

  
Figure 3-2. OPC/BFS formulation (a) immediately after dry blend addition and (b) after mixing. 

 

  
Figure 3-3. Cast Stone OPC/BFS/FA formulation (a) immediately after dry blend addition and (b) 

after mixing. 
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Final set times for the mixes were measured using ASTM C191-13 method for hydraulic cements as 
mentioned in Section 2.2.  Table 3-3 shows the elapsed time (in hours) for each formulation sample to set, 
determined via penetration by Vicat needle. The penetration depths of the Vicat needle reported are 
relative, as the ASTM method only specifies samples as “unset” or “set”.  For this report, set time was 
declared when the needle had no penetration (0 mm) into the waste form.  It can be seen from the set 
times that “time to set” was influenced by the type of solidification reagent used.  The Cast Stone dry 
blend set within five days; however, the Aquaset II-GH/BFS and OPC/BFS mixtures did not set within 
five days.  The Aquaset II-GH/BFS set after approximately eight days and the OPC/BFS set after 
approximately fourteen days (Table 3-3).  It should be noted that the three samples were sent to the off-
site laboratory for TCLP analysis six days after they were formulated, which means the Aquaset II-
GH/BFS and OPC/BFS formulations were shipped  prior to those two samples setting.  
 
The residual free liquid was observed once a day on the TCLP samples until all samples had no liquid 
remaining on top of the sample.  The Aquaset® II-GH/BFS formulation had no residual free liquid  after 
the dry feeds were added, while the other two formulations had residual free liquid that was re-absorbed 
within five days.  There was no residual free liquid remaining on any of the TCLP samples that were 
shipped.  
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Table 3-3. Set Time Measurements for each of the Formulations Tested with EMF Evaporator 
Concentrate Simulant. 

Elapsed 
Time 

Aquaset® 

II-
GH/BFS 

20/80 

OPC/BFS 
20/80 

OPC/BFS/FA 
8/47/45 

(hr) Set (mm) 
3 ∞ ∞ ∞ 

19 ∞ ∞ ∞ 

27 ∞ ∞ ∞ 

44 18 ∞ 19 
50 18 ∞ 17 
69 17 ∞ 1 
94 12 ∞ SET 
101 12 ∞   
115 12 ∞   
123 10 ∞   
139 9 ∞   
145 6 18   
163 2 12   
170 1 12   
189 SET 12   
194   12   
212   15   
216   15   
284   12   
289   11   
306   10   
315   10   
330   5   
338   2   
354   SET   

∞ - Infinite penetration – Vicat needle extended full scale 
 

3.3 TCLP Test Results 
The waste form formulations using the EMF Evaporator Concentrate simulant were produced in 
individual sample jars  (Figure 3-1 - Figure 3-3) and submitted for TCLP analysis at Southwest Research 
Institute, an Environmental Protection Agency (EPA) certified laboratory.  As mentioned in Section 3.2, 
the OPC/BFS formulation took approximately fourteen days to set.  The off-site laboratory began the 
TCLP analysis on June 20, which was approximately two days before the OPC/BFS formulation had fully 
set.  Table 3-4 shows the results of the TCLP leachate analysis, for the contaminants of concern (COC), 
for each of the formulations tested.  The full report from Southwest Research Institute is provided in 
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Appendix A.  The table also contains the level of detection (LOD) and level of quantification (LOQ) of 
the analytical laboratory.  The LOD is the minimum concentration of an analyte that can be identified, 
measured, and reported with 99% confidence that the concentration is above zero.  The LOQ is the lowest 
level at which an analyte may be accurately and reproducibly quantified.  Since the final disposal for this 
waste stream is not determined, the TCLP toxicity characteristic limit and the Universal Treatment 
Standards (UTS)c for each of the analytes is also provided in Table 3-4.  However, the land disposal 
requirements, UTS limits, are expected to apply to the waste forms discussed in this report. Cadmium, 
lead, and silver results reported for all of the formulations were below the laboratory detection limits 
(LOD). All solidification agents treated chromium to meet TCLP characteristic and UTS limits, but only 
the Cast Stone formulation treated the waste simulant for chromium to below the analytical detection 
limit (LOD).  This was expected since chromium can substitute for aluminum in cement phases, 17 
immobilizing a portion of the chromium.  Barium was detected at non-hazardous levels in every sample.  
This result was not unexpected as barium is a known component in cement. All of the formulations 
treated arsenic to meet the TCLP and UTS limits; however, only the OPC/BFS formulation treated the 
waste simulant for arsenic to below the analytical detection limit.  Only the OPC/BFS formulation had a 
measureable concentration of zinc in the TCLP leachate, but the formulation still treated the waste 
simulant for zinc to meet the UTS limit.  All the formulations treated the waste simulant for mercury to 
below TCLP and UTS limits. However, while the mercury results for the Cast Stone formulation were 
greater than the LOD they were still less than the LOQ (Table 3-4).  All of the formulations treated the 
simulant to meet the UTS limits; however, all three formulations exceeded the TCLP characteristic limit 
for selenium (Table 3-1).  This was unexpected, but the concentration of selenium in this simulant is 
approximately higher than any previous simulant tested with similar formulations,18 which evidently 
overwhelmed the ability of the solidification agents to immobilize it. Conversely, the mercury and arsenic 
apparently react with the BFS to form insoluble species that resist leaching, since they otherwise would 
have been present in higher concentrations in the leachate.  Table 3-5 shows the maximum calculated 
potential leachate concentration of the COCs with measurable concentrations in the TCLP leachate from 
Table 3-4 as well as the calculated leach factor for each COC.  Leach factors for barium were not 
calculated since it was not present in the simulant.  

                                                      
c Code of Federal Regulations 40CFR 268.48  Universal treatment standards. 
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Table 3-4. TCLP Results for Formulations Prepared with Evaporator Concentrate Simulant. 

CoC 
Cast Stone 

OPC/BFS/FA  
(µg/L) 

Aquaset® 
II-GH/BFS 

(µg/L) 

OPC/BFS 
(µg/L) 

LOD*  
(µg/L) 

LOQ#  
(µg/L) 

Toxicity 
Characteristic 
Limit (µg/L) 

UTS  
(µg/L) 

Arsenic (As) 52.4 103 ND 20.0 30.0 5,000 5,000 
Barium (Ba) 342 406 693 5.00 10.0 100,000 21,000 

Cadmium (Cd) ND ND ND 5.00 10.0 1,000 110 
Chromium (Cr) ND 218 75.0 5.00 10.0 5,000 600 

Lead (Pb) ND ND ND 5.00 10.0 5,000 750 
Mercury (Hg) 0.133 ND ND 0.100 0.200 200 25 
Selenium (Se) 1070 1040 1270 25.0 40.0 1,000 5,700 

Silver (Ag) ND ND ND 10.0 20.0 5,000 140 
Zinc (Zn) ND ND 2130 5.00 10.0 -- 4,200 

Amenable Cyanide 9.6 17.5 15.7 -- -- -- 30,000 
Total Cyanide 22.2 39.1 42.7 -- -- -- 590,000 

*LOD – Level of Detection; The minimum concentration of an analyte that can be identified, measured, and reported with 99% confidence that the  
concentration is above zero. 
#LOQ – Level of Quantification; The lowest level at which an analyte may be accurately and reproducibly quantitated. 
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Table 3-5. Calculated Maximum TCLP Release and Leach Factor for Measurable COCs in TCLP Leachate.  

CoC 

TCLP Leachate Concentrations Calculated Leach Factor 

Cast Stone  
OPC/BFS/FA  

(µg/L) 

Aquaset®  
II-GH/BFS 

(µg/L) 

OPC/BFS 
(µg/L) 

Max. 
TCLP 

Release 
(µg/L)* 

Cast Stone  
OPC/BFS/FA  

(%)^ 

Aquaset®  
II-GH/BFS 

(%)^ 

OPC/BFS 
(%)^ 

Arsenic (As) 52.4 103 ND 5966 1% 2% -- 
Chromium (Cr) ND# 218 75.0 3121 -- 7% 2% 
Mercury (Hg) 0.133 ND ND 1399 0% -- -- 
Selenium (Se) 1070 1040 1270 5687 19% 18% 22% 

Zinc (Zn) ND ND 2130 5343 -- -- 40% 
Amenable Cyanide 9.6 17.5 15.7 851 1% 2% 2% 

Total Cyanide 22.2 39.1 42.7 851 3% 5% 5% 
*Maximum theoretical COC leached from 100g of waste form into 2 L of leachate 
# ND = not detectable result (result below LOD)  
^ Percentage of COC actually leached compared to maximum theoretical TCLP release 
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4.0 Conclusions and Recommendations 
This work examined three waste forms based on previous testing with related simulants. The select dry 
feed formulations were evaluated as candidates for immobilizing the evaporator concentrate simulant.  
The Cast Stone formulation set within 5 days; however, the other two formulations, Aquaset® II-GH/BFS 
and OPC/BFS took approximately eight and fourteen days to set, respectively.  The samples were 
examined for residual free liquid once a day until all samples had no liquid remaining on top of the 
sample.  The Aquaset® II-GH/BFS formulation had no residual free liquid at all, while the other two 
formulations had residual free liquid that was re-absorbed within five days. 
 
All of the formulations treated the simulant to meet the UTS limits for all constituents of concern; 
however, all three formulations exceeded the TCLP characteristic limit for selenium. All solidification 
agents treated the chromium to meet TCLP characteristic and UTS limits, but only the Cast Stone 
formulation treated the waste simulant for chromium to below the analytical detection limit.  All of the 
formulations treated arsenic to meet the TCLP and UTS limits; however, only the OPC/BFS formulation 
treated the waste simulant for arsenic to below the analytical detection limit.  Only the OPC/BFS 
formulation had a measureable concentration of zinc in the TCLP leachate, but the formulation still 
treated the waste simulant for zinc to meet the UTS limit. All the formulations treated the waste simulant 
for mercury to below TCLP and UTS limits, the mercury results for the Cast Stone formulation were 
greater than the LOD, and less than the LOQ.  
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form I

Certificate of Analysis

Client Sample ID
W-17030-00001

Type: Unknown
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: 06/14/2017
Collection Date: 06/07/2017

CAS No. Analyte Result Qual M RL CRDL DF Prep Batch Analysis Date/Time
Amenable Cyanide 9.60 KNO 0.229 1 NA 06/21/2017 18:46

57-12-5 Total Cyanide 22.2 J KNO 0.243 0.486 1 20170621-P002 06/21/2017 17:48

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
RL - SwRI Reporting Limit
CRDL - Contract Req. Det. Limit
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form I-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010013



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form I

Certificate of Analysis

Client Sample ID
W-17030-00002

Type: Unknown
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616636
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: 06/14/2017
Collection Date: 06/07/2017

CAS No. Analyte Result Qual M RL CRDL DF Prep Batch Analysis Date/Time
Amenable Cyanide 17.5 KNO 0.243 1 NA 06/21/2017 18:46

57-12-5 Total Cyanide 39.1 DJ KNO 1.14 0.453 5 20170621-P002 06/21/2017 20:03

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
RL - SwRI Reporting Limit
CRDL - Contract Req. Det. Limit
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form I-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form I

Certificate of Analysis

Client Sample ID
W-17030-00003

Type: Unknown
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616637
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: 06/14/2017
Collection Date: 06/07/2017

CAS No. Analyte Result Qual M RL CRDL DF Prep Batch Analysis Date/Time
Amenable Cyanide 15.7 KNO 0.470 1 NA 06/21/2017 20:03

57-12-5 Total Cyanide 42.7 DJ KNO 1.20 0.480 5 20170621-P002 06/21/2017 20:03

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
RL - SwRI Reporting Limit
CRDL - Contract Req. Det. Limit
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form I-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010015



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form I

Certificate of Analysis

SwRI ID
PB17F21JH1
Type: Blank

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: PB17F21JH1
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: NA
Collection Date: NA

CAS No. Analyte Result Qual M RL CRDL DF Prep Batch Analysis Date/Time
57-12-5 Total Cyanide 0.232 U KNO 0.232 0.464 1 20170621-P002 06/21/2017 17:48

Comments:   Solid

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and  

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
RL - SwRI Reporting Limit
CRDL - Contract Req. Det. Limit
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form I-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010016



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form I

Certificate of Analysis

SwRI ID
PB17F21JH2
Type: Blank

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: PB17F21JH2
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: NA
Collection Date: NA

CAS No. Analyte Result Qual M RL CRDL DF Prep Batch Analysis Date/Time
Amenable Cyanide 0.232 U KNO 0.232 1 20170621-P002 06/21/2017 18:46

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
RL - SwRI Reporting Limit
CRDL - Contract Req. Det. Limit
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form I-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010017



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form IIA

Initial and Continuing Calibration Verification
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L
Associated Analytical Batches: 20170629-A001

SDG: 616635
SRR: 59875
Initial Calibration Source: See Raw Data
Continuing Calibration Source: See Raw Data

Case: 17030
Project: 17995.23.001

Initial Calibration Verification

Analyte True Found %Rec Limit
Total Cyanide 0.680 0.702 103.2% 90%-110%

True Found1 %Rec
0.680 0.686 100.9%

Found2 %Rec
0.681 100.2%

Limit M
90%-110% KNO

Continuing Calibration Verification

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form IIA-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010018



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form IIA

Initial and Continuing Calibration Verification
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L
Associated Analytical Batches: 20170629-A001

SDG: 616635
SRR: 59875
Initial Calibration Source: See Raw Data
Continuing Calibration Source: See Raw Data

Case: 17030
Project: 17995.23.001

Analyte True Found3 %Rec
Total Cyanide 0.680 0.688 101.2%

Limit M
90%-110% KNO

Continuing Calibration Verification

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form IIA-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010019



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form IIB

Low Level Check Standard
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L
Associated Analytical Batch: 20170629-A001

SDG: 616635
SRR: 59875

Case: 17030
Project: 17995.23.001

Analyte True Found1 %Rec
Total Cyanide 0.00500 0.00394 78.8%

LLC Standards

Limit M
50%-150% KNO

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form IIB-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010020



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form III

Blanks
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Preparation Blank Result Units: mg/Kg
Initial/Continuing Blank Result Units: RL

SDG: 616635
SRR: 59875
Preparation Blank Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
Associated Analytical Batches: 20170629-A001

Preparation
Blank

Initial
Calibration Blank

Analyte Result Qual Found Qual
Total Cyanide 0.232 U 0.00500 U

Found1 Qual
0.00500 U

Found2 Qual
0.00500 U

Found3 Qual
0.00500 U

M
KNO

Continuing Calibration Blank

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and  

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form III-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010021



SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form III

Blanks
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Preparation Blank Result Units: mg/Kg
Initial/Continuing Blank Result Units: RL

SDG: 616635
SRR: 59875
Preparation Blank Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
Associated Analytical Batches: 20170629-A002

Preparation
Blank

Initial
Calibration Blank

Analyte Result Qual Found Qual
Amenable Cyanide 0.232 U - -

Found1 Qual
- -

M
KNO

Continuing
Calibration Blank

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and  

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form III-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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Analyte
Parent
Sample
Result

Qual
MS

Result

MS
Spike
Added

MS
%Rec

MSD
Result

MSD
Spike
Added

MSD
%Rec

%RPD
Control
Limit

%Rec

Control
Limit

%RPD
M QNote

Total Cyanide

SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VA

Matrix Spike/Matrix Spike Duplicate Sample Recovery

Client Sample ID
W-17030-00001MS/MSD

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635S, 616635SD
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001

22.2 J 41.6 24.0 80.8% 48.7 23.9 110.9% 31.0% 20%75%-125% KNO

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the SwRI Reporting Limit (RL) and  

less than the Contract Required Detection Limit (CRDL)
U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
M - Instrument
MS - Matrix Spike
MSD - Matrix Spike Duplicate
Q - Qualifier
RPD - Relative Percent Difference

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form VA-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VI

Duplicates

Client Sample ID
W-17030-00001D

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635D
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001

Analyte
RPD
Limit

Control
Limit

Parent
Sample
Result

Qual
Duplicate

Result
RPDQual M Note

Amenable Cyanide
Total Cyanide

9.60 8.80 8.70% -35% KNO
22.2 J 21.2 4.61% -J 20% KNO

Data Reporting Qualifiers (Qual)

B - Result is greater than or equal to the SwRI Reporting Limit (RL) and  
less than the Contract Required Detection Limit (CRDL)

U - Result is less than the SwRI Reporting Limit (RL)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Method (M)

KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Columns

M - Instrument
RPD - Relative Percent Difference

Form VI-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Total Cyanide 53.9 78.0 D 23.1 - 116NA 06/21/2017 17:48KNO

SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VII

Laboratory Control Sample

SwRI ID
LCS17F21JH1

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F21JH1
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
LCS Source: ERA

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form VII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Total Cyanide 0.680 0.710 D 85%-115%104.4% 06/21/2017 17:48KNO

SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VII

Laboratory Control Sample

SwRI ID
LCS17F21JH2

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F21JH2
Result Units: mg/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
LCS Source: ERA

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form VII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)

010026



Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Total Cyanide 0.680 0.721 D 85%-115%106.0% 06/21/2017 17:48KNO

SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VII

Laboratory Control Sample

SwRI ID
LCS17F21SW2

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F21SW2
Result Units: mg/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
LCS Source: ERA

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form VII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Total Cyanide 0.500 0.472 90%-110%94.4% 06/21/2017 17:48KNO

SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VII

Laboratory Control Sample

SwRI ID
LCS17F21JH3

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F21JH3
Result Units: mg/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
LCS Source:

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form VII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Total Cyanide 0.0500 0.0476 90%-110%95.2% 06/21/2017 17:48KNO

SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form VII

Laboratory Control Sample

SwRI ID
LCS17F21JH4

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F21JH4
Result Units: mg/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170621-P002

Case: 17030
Project: 17995.23.001
LCS Source:

Instruments/Methods (M)
KNO - Konelab/Cyanide 9012
KNO - Konelab/Amenable Cyanide
NA - Not Applicable

Form VII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form IX

Detection Limits
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/Kg

SDG: 616635
SRR: 59875
Instrument: Konelab

Case: 17030
Project: 17995.23.001
Date: 01/09/2014

Analyte Wavelength RL CRDL
Amenable Cyanide 575 nm 0.232
Total Cyanide 575 nm 0.00500 0.464

Columns
RL - SwRI Reporting Limit
CRDL - Contract Req. Det. Limit

Form IX-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form XII

Analysis Run Log
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170629-A001
Analysis Method: Cyanide 9012

SDG: 616635
SRR: 59875
Instrument: Konelab

Case: 17030
Project: 17995.23.001
Start Date: 06/21/2017
End Date: 06/21/2017

Lab Sample ID Client Sample ID Time DF A
C
N

T
C
N

CN-0 CN-0 15:08 1 X
CN-0.005 CN-0.005 15:08 1 X
CN-0.01 CN-0.01 15:08 1 X
CN-0.05 CN-0.05 15:08 1 X
CN-0.1 CN-0.1 15:08 1 X
CN-0.25 CN-0.25 15:08 1 X
CN-0.5 CN-0.5 15:08 1 X
CN-ICV CN-ICV 17:48 2 X
CN-ICB CN-ICB 17:48 1 X
CN-LLC NA 17:48 1 X
PB17F21JH1 NA 17:48 1 X
LCS17F21JH1 NA 17:48 10 X
LCS17F21JH2 NA 17:48 2 X
LCS17F21SW2 NA 17:48 2 X
LCS17F21JH3 NA 17:48 1 X
LCS17F21JH4 NA 17:48 1 X
616635 W-17030-00001 17:48 1 X
616635D W-17030-00001D 17:48 1 X
616635S W-17030-00001MS 17:50 2 X
CN-CCV CN-CCV 18:46 2 X
CN-CCB CN-CCB 18:46 1 X
Z Z 18:46 2
Z Z 18:46 1
Z Z 18:46 1
PB17F21JH2 NA 18:46 1
Z Z 18:46 1
Z Z 18:46 1
Z Z 18:46 1
Z Z 18:46 1
Z Z 18:46 1
Z Z 18:46 1
CN-CCV2 CN-CCV2 20:03 2 X
CN-CCB2 CN-CCB2 20:03 1 X
616635SD W-17030-00001MSD 20:03 5 X
616636 W-17030-00002 20:03 5 X
616637 W-17030-00003 20:03 5 X
Z Z 20:03 2
CN-CCV3 CN-CCV3 20:30 2 X
CN-CCB3 CN-CCB3 20:30 1 X

Form XII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form XII

Analysis Run Log
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170629-A002
Analysis Method: Amenable Cyanide

SDG: 616635
SRR: 59875
Instrument: Konelab

Case: 17030
Project: 17995.23.001
Start Date: 06/21/2017
End Date: 06/21/2017

Lab Sample ID Client Sample ID Time DF A
C
N

T
C
N

PB17F21JH2 NA 18:46 1 X
616635 W-17030-00001 18:46 1 X
616635D W-17030-00001D 18:46 1 X
616636 W-17030-00002 18:46 1 X
616637 W-17030-00003 20:03 1 X

Form XII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
WetChem Report  -  Form XVIII
Preparation/Digestion Summary

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3

SDG: 616635
SRR: 59875

Case: 17030
Project: 17995.23.001

Preparation DatePrep Batch Method
06/21/201720170621-P002 CN prep

Form XVIII-IN

Package Name: 616635_WetChem_20170630 [Generated on 06/30/2017 09:22:42] Program version(8/11/2011)
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Digestion Log
Southwest Research Institute
San Antonio, Texas 78228

Batch: 20170621-P002 (Ver. 2)
Status: APPROVED

Client(s): Savannah River Nuclear Solutions, LLC
Task Order(s): 170620-3
SDG(s): 616635
Project(s): 17995.23.001
Method(s): CN prep (TAP: 01-0406-134)
Matrix(s): Solid
Reagent(s): (CN) 2.5M MgCl2 #135-02-WCS13, (CN) H2SO4 #76373, (CN) 0.25N NaOH #185-01-WCS13, 0.35M Calcium Hypochlorite #48-02-

WCS13, 0.1N Sodium Arsenite #140-02-WCS13, KI #85038

Balance(s): #135
Pipette(s): 5000-M, 1000-1, 200-2
Heating Device: MIDI-STIL Temperature (C): 125C
Time In: 06/21/2017 09:16:52 Time Out: NA

Sample Identification Client Identification
PB17F21JH1 A NA
LCS17F21JH1 1 A NA
616635 W-17030-00001
616635D W-17030-00001
616635MS 2 W-17030-00001
616635MSD 2 W-17030-00001
616636 W-17030-00002
616637 W-17030-00003
LCS17F21JH2 3 B NA
LCS17F21JH3 2 C NA
LCS17F21JH4 4 D NA
616635-CL W-17030-00001
616635D-CL W-17030-00001
616635S-CL 2 W-17030-00001
616635SD-CL 2 W-17030-00001
616636-CL W-17030-00002
616637-CL W-17030-00003
PB17F21JH2 NA
LCS17F21SW2 3 E NA
PB17F21PB1 B NA
616432 W-17031-00001
616432D W-17031-00001
616432S W-17031-00001
616432SD W-17031-00001
616433 W-17031-00002
616434 W-17031-00003
616435 W-17031-00004
616436 W-17031-00005

Initial  
Weight (g)

1.0771
1.1281
1.0291
1.0206
1.0416
1.0479
1.1034
1.0422
50 (mL)
50 (mL)
50 (mL)
1.0902
1.0276
1.0242
1.0947
1.0287
1.0641
1.0502
50 (mL)
50 (mL)
10 (mL)
10 (mL)
10 (mL)
10 (mL)
50 (mL)
50 (mL)
50 (mL)
50 (mL)

Final  
Volume  
(mL)

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Prepared by: _________________________________________________________HERRERA, JUDY

Reviewed by: __________________________________________________________MOKEN, JAMES

Disposal Int/Date/Loc: _______________________________________________

Date: ________________________06/21/2017

Date: ________________________06/30/2017

Page 1 of 2

Program version(8/11/2011)
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Digestion Log
Southwest Research Institute
San Antonio, Texas 78228

Batch: 20170621-P002 (Ver. 2)
Status: APPROVED

Client(s): Savannah River Nuclear Solutions, LLC
Task Order(s): 170620-3
SDG(s): 616635
Project(s): 17995.23.001
Method(s): CN prep (TAP: 01-0406-134)
Matrix(s): Solid
Reagent(s): (CN) 2.5M MgCl2 #135-02-WCS13, (CN) H2SO4 #76373, (CN) 0.25N NaOH #185-01-WCS13, 0.35M Calcium Hypochlorite #48-02-

WCS13, 0.1N Sodium Arsenite #140-02-WCS13, KI #85038

Balance(s): #135
Pipette(s): 5000-M, 1000-1, 200-2
Heating Device: MIDI-STIL Temperature (C): 125C
Time In: 06/21/2017 09:16:52 Time Out: NA

Sample Identification Client Identification
Initial  
Weight (g)

Final  
Volume  
(mL)

1 spiked 1.1281 g of CI# 67469 Cyanide in Soil (Lot# D088-541, Source: ERA, Exp: 07/31/2018)
2 spiked 0.250 mL of 113-02-WCS13 (Lot# 83333, Source: ERA, Exp: 02/01/2018)
3 spiked 50 mL of CI# 83495 Total Cyanide (Lot# P261-502, Source: ERA, Exp: 07/31/2019)
4 spiked 0.025 mL of 113-02-WCS13 (Lot# 83333, Source: ERA, Exp: 02/01/2018)

A Solid
B Water
C High
D Low
E Water Dup

Comments:  
PB #76031

1-Distillation
Start: 10:30 a.m.
Stop: 12:30 p.m.

2-Distillation
Start: 3:30 p.m.
Stop: 5:30 p.m.

3-Distillation  
Start: 6:00 p.m.
Stop: 8:00 p.m.

LCS17F21JH1 and LCS17F21SW2 prepared by taking 0.25mL of concentrated  ERA std (#83495) to FV 50mL with DI H2O and 1mL 0.25N NaOH (185-01-
WCS13)
TV = 0.680 mg/L

Prepared by: _________________________________________________________HERRERA, JUDY

Reviewed by: __________________________________________________________MOKEN, JAMES

Disposal Int/Date/Loc: _______________________________________________

Date: ________________________06/21/2017

Date: ________________________06/30/2017

Page 2 of 2

Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form I
Certificate of Analysis

Client Sample ID
EFB#2-84825

Type: EF Blank 2
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: EFB#2-84825
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: SO, Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: NA
Collection Date: NA

CAS No. Analyte Result Qual M LOD LOQ DF Prep Batch Analysis Date/Time
7440-38-2 Arsenic 20.0 U P1 20.0 30.0 1 20170623-P003 06/27/2017 19:46
7440-39-3 Barium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:46
7440-43-9 Cadmium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:46
7440-47-3 Chromium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:46
7439-92-1 Lead 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:46
7439-97-6 Mercury 0.100 U CV1 0.100 0.200 1 20170622-P001 06/22/2017 15:30
7782-49-2 Selenium 25.0 U P1 25.0 40.0 1 20170623-P003 06/27/2017 19:46
7440-22-4 Silver 10.0 U P1 10.0 20.0 1 20170623-P003 06/27/2017 19:46
7440-66-6 Zinc 8.29 B P1 5.00 10.0 1 20170623-P003 06/27/2017 19:46

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form I-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form I
Certificate of Analysis

Client Sample ID
W-17030-00001

Type: Unknown
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: 06/14/2017
Collection Date: 06/07/2017

CAS No. Analyte Result Qual M LOD LOQ DF Prep Batch Analysis Date/Time
7440-38-2 Arsenic 52.4 P1 20.0 30.0 1 20170623-P003 06/27/2017 20:34
7440-39-3 Barium 342 P1 5.00 10.0 1 20170623-P003 06/27/2017 20:34
7440-43-9 Cadmium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 20:34
7440-47-3 Chromium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 20:34
7439-92-1 Lead 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 20:34
7439-97-6 Mercury 0.133 B CV1 0.100 0.200 1 20170622-P001 06/22/2017 15:39
7782-49-2 Selenium 1,070 P1 25.0 40.0 1 20170623-P003 06/27/2017 20:34
7440-22-4 Silver 10.0 U P1 10.0 20.0 1 20170623-P003 06/27/2017 20:34
7440-66-6 Zinc 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 20:34

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form I-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form I
Certificate of Analysis

Client Sample ID
W-17030-00002

Type: Unknown
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616636
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: 06/14/2017
Collection Date: 06/07/2017

CAS No. Analyte Result Qual M LOD LOQ DF Prep Batch Analysis Date/Time
7440-38-2 Arsenic 103 P1 20.0 30.0 1 20170623-P003 06/27/2017 21:06
7440-39-3 Barium 406 P1 5.00 10.0 1 20170623-P003 06/27/2017 21:06
7440-43-9 Cadmium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 21:06
7440-47-3 Chromium 218 P1 5.00 10.0 1 20170623-P003 06/27/2017 21:06
7439-92-1 Lead 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 21:06
7439-97-6 Mercury 0.100 U CV1 0.100 0.200 1 20170622-P001 06/22/2017 15:51
7782-49-2 Selenium 1,040 P1 25.0 40.0 1 20170623-P003 06/27/2017 21:06
7440-22-4 Silver 10.0 U P1 10.0 20.0 1 20170623-P003 06/27/2017 21:06
7440-66-6 Zinc 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 21:06

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form I-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)

010061



SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form I
Certificate of Analysis

Client Sample ID
W-17030-00003

Type: Unknown
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616637
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: 06/14/2017
Collection Date: 06/07/2017

CAS No. Analyte Result Qual M LOD LOQ DF Prep Batch Analysis Date/Time
7440-38-2 Arsenic 20.0 U P1 20.0 30.0 1 20170623-P003 06/27/2017 21:11
7440-39-3 Barium 693 P1 5.00 10.0 1 20170623-P003 06/27/2017 21:11
7440-43-9 Cadmium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 21:11
7440-47-3 Chromium 75.0 P1 5.00 10.0 1 20170623-P003 06/27/2017 21:11
7439-92-1 Lead 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 21:11
7439-97-6 Mercury 0.100 U CV1 0.100 0.200 1 20170622-P001 06/22/2017 15:59
7782-49-2 Selenium 1,270 P1 25.0 40.0 1 20170623-P003 06/27/2017 21:11
7440-22-4 Silver 10.0 U P1 10.0 20.0 1 20170623-P003 06/27/2017 21:11
7440-66-6 Zinc 2,130 P1 5.00 10.0 1 20170623-P003 06/27/2017 21:11

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form I-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form I
Certificate of Analysis

SwRI ID
PB17F22KE1
Type: Blank

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: PB17F22KE1
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: SO, Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: NA
Collection Date: NA

CAS No. Analyte Result Qual M LOD LOQ DF Prep Batch Analysis Date/Time
7440-38-2 Arsenic - NA -- - - -
7440-39-3 Barium - NA -- - - -
7440-43-9 Cadmium - NA -- - - -
7440-47-3 Chromium - NA -- - - -
7439-92-1 Lead - NA -- - - -
7439-97-6 Mercury 0.100 U CV1 0.100 0.200 1 20170622-P001 06/22/2017 15:24
7782-49-2 Selenium - NA -- - - -
7440-22-4 Silver - NA -- - - -
7440-66-6 Zinc - NA -- - - -

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form I-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form I
Certificate of Analysis

SwRI ID
PB17F23KE1
Type: Blank

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: PB17F23KE1
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: SO, Solid
% Solids: NA

Case: 17030
Project: 17995.23.001
Receipt Date: NA
Collection Date: NA

CAS No. Analyte Result Qual M LOD LOQ DF Prep Batch Analysis Date/Time
7440-38-2 Arsenic 20.0 U P1 20.0 30.0 1 20170623-P003 06/27/2017 19:30
7440-39-3 Barium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:30
7440-43-9 Cadmium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:30
7440-47-3 Chromium 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:30
7439-92-1 Lead 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:30
7439-97-6 Mercury - NA -- - - -
7782-49-2 Selenium 25.0 U P1 25.0 40.0 1 20170623-P003 06/27/2017 19:30
7440-22-4 Silver 10.0 U P1 10.0 20.0 1 20170623-P003 06/27/2017 19:30
7440-66-6 Zinc 5.00 U P1 5.00 10.0 1 20170623-P003 06/27/2017 19:30

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation
DF - Dilution Factor
M - Instrument

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form I-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IIA

Initial and Continuing Calibration Verification
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L
Associated Analytical Batches: 20170628-A011

SDG: 616635
SRR: 59875
Initial Calibration Source: SPEX
Continuing Calibration Source: SPEX

Case: 17030
Project: 17995.23.001

Initial Calibration Verification

Analyte True Found %Rec Limit
Arsenic 5 5.25 105.0% 90%-110%
Barium 10 9.66 96.6% 90%-110%
Cadmium 1 1.01 100.7% 90%-110%
Chromium 2 1.96 97.8% 90%-110%
Lead 5 4.94 98.7% 90%-110%
Mercury - - - -
Selenium 5 5.13 102.5% 90%-110%
Silver 1 0.975 97.5% 90%-110%
Zinc 1 0.994 99.4% 90%-110%

True Found1 %Rec
5 5.16 103.3%
10 9.71 97.1%
1 0.986 98.6%
2 1.94 96.8%
5 4.84 96.9%
- - -
5 5.04 100.8%
1 0.984 98.4%
1 0.971 97.1%

Found2 %Rec
5.20 104.1%
9.82 98.2%
0.996 99.6%
1.97 98.5%
4.92 98.4%

- -
5.15 103.0%
0.992 99.2%
0.986 98.6%

Limit M
90%-110% P1
90%-110% P1
90%-110% P1
90%-110% P1
90%-110% P1

- -
90%-110% P1
90%-110% P1
90%-110% P1

Continuing Calibration Verification

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form IIA-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IIA

Initial and Continuing Calibration Verification
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L
Associated Analytical Batches: 20170628-A011

SDG: 616635
SRR: 59875
Initial Calibration Source: SPEX
Continuing Calibration Source: SPEX

Case: 17030
Project: 17995.23.001

Analyte
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

True Found3 %Rec
5 5.22 104.3%
10 9.77 97.7%
1 1.01 101.3%
2 1.96 98.1%
5 4.99 99.8%
- - -
5 5.22 104.5%
1 0.987 98.7%
1 0.987 98.7%

Found4 %Rec
5.22 104.4%
9.71 97.1%
0.996 99.6%
1.94 96.9%
4.88 97.5%

- -
5.13 102.5%
0.980 98.0%
0.977 97.7%

Found5 %Rec
5.23 104.6%
9.87 98.7%
0.995 99.5%
1.96 98.2%
4.88 97.6%

- -
5.19 103.8%
0.983 98.3%
0.982 98.2%

Limit M
90%-110% P1
90%-110% P1
90%-110% P1
90%-110% P1
90%-110% P1

- -
90%-110% P1
90%-110% P1
90%-110% P1

Continuing Calibration Verification

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form IIA-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IIA

Initial and Continuing Calibration Verification
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: µg/L
Associated Analytical Batches: 20170628-A013

SDG: 616635
SRR: 59875
Initial Calibration Source: See Raw Data
Continuing Calibration Source: See Raw Data

Case: 17030
Project: 17995.23.001

Initial Calibration Verification

Analyte True Found %Rec Limit
Arsenic - - - -
Barium - - - -
Cadmium - - - -
Chromium - - - -
Lead - - - -
Mercury 3 3.03 100.8% 90%-110%
Selenium - - - -
Silver - - - -
Zinc - - - -

True Found1 %Rec
- - -
- - -
- - -
- - -
- - -
3 3.01 100.3%
- - -
- - -
- - -

Found2 %Rec
- -
- -
- -
- -
- -

2.92 97.3%
- -
- -
- -

Limit M
- -
- -
- -
- -
- -

90%-110% CV1
- -
- -
- -

Continuing Calibration Verification

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form IIA-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IIA

Initial and Continuing Calibration Verification
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: µg/L
Associated Analytical Batches: 20170628-A013

SDG: 616635
SRR: 59875
Initial Calibration Source: See Raw Data
Continuing Calibration Source: See Raw Data

Case: 17030
Project: 17995.23.001

Analyte
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

True Found3 %Rec
- - -
- - -
- - -
- - -
- - -
3 2.88 96.0%
- - -
- - -
- - -

Limit M
- -
- -
- -
- -
- -

90%-110% CV1
- -
- -
- -

Continuing Calibration Verification

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form IIA-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IIB
Low Level Check Standard

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L
Associated Analytical Batch: 20170628-A011

SDG: 616635
SRR: 59875

Case: 17030
Project: 17995.23.001

Analyte True Found1 %Rec
Arsenic 0.03 0.0183 60.8%
Barium 0.01 0.0103 103.4%
Cadmium 0.01 0.0102 101.5%
Chromium 0.01 0.00991 99.1%
Lead 0.01 0.0107 106.7%
Mercury - - -
Selenium 0.04 0.0446 111.4%
Silver 0.02 0.0190 94.9%
Zinc 0.01 0.00933 93.3%

CRI/CRA Standards

Limit M
80%-120% P1
80%-120% P1
80%-120% P1
80%-120% P1
80%-120% P1

- NA
80%-120% P1
80%-120% P1
80%-120% P1

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form IIB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IIB
Low Level Check Standard

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: µg/L
Associated Analytical Batch: 20170628-A013

SDG: 616635
SRR: 59875

Case: 17030
Project: 17995.23.001

Analyte True Found1 %Rec
Arsenic - - -
Barium - - -
Cadmium - - -
Chromium - - -
Lead - - -
Mercury 0.1 0.0982 98.2%
Selenium - - -
Silver - - -
Zinc - - -

CRI/CRA Standards

Limit M
- NA
- NA
- NA
- NA
- NA

80%-120% CV1
- NA
- NA
- NA

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form IIB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form III

Blanks
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Preparation Blank Result Units: ug/L
Initial/Continuing Blank Result Units: mg/L

SDG: 616635
SRR: 59875
Preparation Blank Matrix: Solid
Associated Prep Batches: 20170623-P003

Case: 17030
Project: 17995.23.001
Associated Analytical Batches: 20170628-A011

Preparation
Blank

Initial
Calibration Blank

Analyte Result Qual Found Qual
Arsenic 20.0 U 0.0200 U
Barium 5.00 U 0.00500 U
Cadmium 5.00 U 0.00500 U
Chromium 5.00 U 0.00500 U
Lead 5.00 U 0.00500 U
Mercury - - -
Selenium 25.0 U 0.0250 U
Silver 10.0 U 0.0100 U
Zinc 5.00 U 0.00500 U

Found1 Qual
0.0200 U
0.00500 U
0.00500 U
0.00500 U
0.00500 U

- -
0.0250 U
0.0100 U
0.00500 U

Found2 Qual
0.0200 U
0.00500 U
0.00500 U
0.00500 U
0.00500 U

- -
0.0250 U
0.0100 U
0.00500 U

Found3 Qual
0.0200 U
0.00500 U
0.00500 U
0.00500 U
0.00500 U

- -
0.0250 U
0.0100 U
0.00500 U

Found4 Qual
0.0200 U
0.00500 U
0.00500 U
0.00500 U
0.00500 U

- -
0.0250 U
0.0100 U
0.00500 U

Found5 Qual
0.0200 U
0.00500 U
0.00500 U
0.00500 U
0.00500 U

- -
0.0250 U
0.0100 U
0.00500 U

M
P1
P1
P1
P1
P1
NA
P1
P1
P1

Continuing Calibration Blank

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)

U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form III-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form III

Blanks
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Preparation Blank Result Units: ug/L
Initial/Continuing Blank Result Units: µg/L

SDG: 616635
SRR: 59875
Preparation Blank Matrix: Solid
Associated Prep Batches: 20170622-P001

Case: 17030
Project: 17995.23.001
Associated Analytical Batches: 20170628-A013

Preparation
Blank

Initial
Calibration Blank

Analyte Result Qual Found Qual
Arsenic - - -
Barium - - -
Cadmium - - -
Chromium - - -
Lead - - -
Mercury 0.100 U 0.100 U
Selenium - - -
Silver - - -
Zinc - - -

Found1 Qual
- -
- -
- -
- -
- -

0.100 U
- -
- -
- -

Found2 Qual
- -
- -
- -
- -
- -

0.100 U
- -
- -
- -

Found3 Qual
- -
- -
- -
- -
- -

0.100 U
- -
- -
- -

M
NA
NA
NA
NA
NA
CV1
NA
NA
NA

Continuing Calibration Blank

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)

U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form III-IN
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Analyte
True

ICSA ICSAB
Arsenic 0
Barium 0
Cadmium 0
Chromium 0
Lead 0
Mercury -
Selenium 0
Silver 0
Zinc 0

%RecICSA
-0.0137 -
0.00121 -

-0.000210 -
-0.00102 -
0.00431 -

- -
-0.00114 -
-0.00293 -
-0.00462 -

1
0.5
1

0.5
1
-
1
1
1

%RecICSAB
1.06 105.7%
0.533 106.5%
1.02 102.2%
0.506 101.1%
1.03 102.7%

- -
1.04 103.7%
1.08 107.8%
1.02 102.1%

Limit
ICSA

Limit
ICSAB

-0.0400 to 0.0400 80%-120%
-0.0100 to 0.0100 80%-120%
-0.0100 to 0.0100 80%-120%
-0.0100 to 0.0100 80%-120%
-0.0100 to 0.0100 80%-120%

- -
-0.0500 to 0.0500 80%-120%
-0.0200 to 0.0200 80%-120%
-0.0100 to 0.0100 80%-120%

Found

SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IVA

ICP-AES Interference Check Sample
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1
Result Units: mg/L

SDG: 616635
SRR: 59875
ICSA Source: See Raw Data
ICSB Source: See Raw Data

Case: 17030
Project: 17995.23.001
Analysis Date: 06/27/2017
Associated Analytical Batch: 20170628-A011

Form IVA-IN
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Analyte
Parent
Sample
Result

Qual
MS

Result

MS
Spike
Added

MS
%Rec

MSD
Result

MSD
Spike
Added

MSD
%Rec

%RPD
Control
Limit

%Rec

Control
Limit

%RPD
M QNote

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VA

Matrix Spike/Matrix Spike Duplicate Sample Recovery

Client Sample ID
W-17030-00001MS/MSD

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635MS
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001

52.4 2650 2500 103.9% 2600 2500 101.9% 1.9% 20%75%-125% P1

342 4720 5000 87.6% 4610 5000 85.4% 2.5% 20%75%-125% P1

5.00 U 457 500 91.4% 449 500 89.8% 1.8% 20%75%-125% P1

5.00 U 895 1000 89.5% 875 1000 87.5% 2.3% 20%75%-125% P1

5.00 U 2160 2500 86.4% 2110 2500 84.4% 2.3% 20%75%-125% P1

0.133 B 2.21 2.00 103.8% 2.21 2.00 103.8% 0.0% 20%75%-125% CV1

1070 3440 2500 94.8% 3430 2500 94.4% 0.4% 20%75%-125% P1

10.0 U 455 500 91.0% 393 500 78.6% 15.0% 20%75%-125% P1

5.00 U 449 500 89.8% 439 500 87.8% 2.3% 20%75%-125% P1

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Columns
M - Instrument
MS - Matrix Spike
MSD - Matrix Spike Duplicate
Q - Qualifier
RPD - Relative Percent Difference

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form VA-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VI

Duplicates

Client Sample ID
W-17030-00001D

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635D
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
% Solids: NA

Case: 17030
Project: 17995.23.001

Analyte
RPD
Limit

Control
Limit

Parent
Sample
Result

Qual
Duplicate

Result
RPDQual M Note

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

52.4 54.4 3.7% 20.0- P1
342 341 0.3% -20% P1
5.00 U 5.00 - -U - #P1
5.00 U 5.00 - -U - #P1
5.00 U 5.00 - -U - #P1
0.133 B 0.130 2.3% 0.100B - CV1
1070 1100 2.8% -20% P1
10.0 U 10.0 - -U - #P1
5.00 U 5.00 - -U - #P1

# indicates that both the parent and duplicate sample results are below the LOD, therefore no RPD limit or control limit is applicable.

Data Reporting Qualifiers (Qual)

B - Result is greater than or equal to the Limit of Detection (LOD) and less  
than the Limit of Quantitation (LOQ)

U - Result is less than the Limit of Detection (LOD)
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Method (M)

P1 - ICP TJA Trace 1/SW846  
Method 6010D

CV1 - CVAA PE FIMS 400/SW846  
Method 7470A

NA - Not Applicable

Columns

M - Instrument
RPD - Relative Percent Difference

Form VI-IN
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

4000 3970 80%-120%99.2% 06/27/2017 19:35P1
4000 3900 80%-120%97.5% 06/27/2017 19:35P1
100 96.0 80%-120%96.0% 06/27/2017 19:35P1
400 385 80%-120%96.2% 06/27/2017 19:35P1
1000 942 80%-120%94.2% 06/27/2017 19:35P1

- - - - - -NA
4000 3680 80%-120%92.0% 06/27/2017 19:35P1
100 95.4 80%-120%95.4% 06/27/2017 19:35P1
1000 955 80%-120%95.5% 06/27/2017 19:35P1

SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VII
Laboratory Control Sample

SwRI ID
LCS17F23KE1

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F23KE1
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170623-P003

Case: 17030
Project: 17995.23.001
LCS Source: Spex Certiprep

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form VII-IN
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

4000 3930 80%-120%98.2% 06/27/2017 19:40P1
4000 3840 80%-120%96.0% 06/27/2017 19:40P1
100 94.0 80%-120%94.0% 06/27/2017 19:40P1
400 382 80%-120%95.5% 06/27/2017 19:40P1
1000 933 80%-120%93.3% 06/27/2017 19:40P1

- - - - - -NA
4000 3630 80%-120%90.8% 06/27/2017 19:40P1
100 93.4 80%-120%93.4% 06/27/2017 19:40P1
1000 952 80%-120%95.2% 06/27/2017 19:40P1

SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VII
Laboratory Control Sample

SwRI ID
LCS17F23KE2

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F23KE2
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170623-P003

Case: 17030
Project: 17995.23.001
LCS Source: Spex Certiprep

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form VII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

- - - - - -NA
- - - - - -NA
- - - - - -NA
- - - - - -NA
- - - - - -NA

1.00 0.996 80%-120%99.6% 06/22/2017 15:26CV1
- - - - - -NA
- - - - - -NA
- - - - - -NA

SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VII
Laboratory Control Sample

SwRI ID
LCS17F22KE1

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F22KE1
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170622-P001

Case: 17030
Project: 17995.23.001
LCS Source: Inorganic Ventures

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form VII-IN
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Analyte True Found Qual %Rec. Limit M Analysis Date/Time

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

- - - - - -NA
- - - - - -NA
- - - - - -NA
- - - - - -NA
- - - - - -NA

1.00 0.999 80%-120%99.9% 06/22/2017 15:28CV1
- - - - - -NA
- - - - - -NA
- - - - - -NA

SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VII
Laboratory Control Sample

SwRI ID
LCS17F22KE2

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: LCS17F22KE2
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: Solid
Associated Prep Batches: 20170622-P001

Case: 17030
Project: 17995.23.001
LCS Source: Inorganic Ventures

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846 Method 6010D
CV1 - CVAA PE FIMS 400/SW846 Method 7470A
NA - Not Applicable

Form VII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)

010079



SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form VIII

ICP-AES and ICP-MS Serial Dilutions

Client Sample ID
W-17030-00001L

Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Lab ID: 616635L
Result Units: ug/L

SDG: 616635
SRR: 59875
Matrix: SO, Solid

Case: 17030
Project: 17995.23.001

Analyte
Parent
Sample
Result

Qual
Serial

Dilution
Result

% Diff.Qual
% Diff.
Limit

M Note DF Prep Batch Analysis Date/Time

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Zinc

52.4 20170623-P003100 100.0%UD - # 5 06/27/2017 20:44P1
342 20170623-P003359 5.11%D 10% 5 06/27/2017 20:44P1
5.00 U 20170623-P00325.0 -UD - # 5 06/27/2017 20:44P1
5.00 U 20170623-P00325.0 -UD - # 5 06/27/2017 20:44P1
5.00 U 20170623-P00325.0 -UD - # 5 06/27/2017 20:44P1

-- - -- -- - -NA
1070 20170623-P0031130 4.72%D - # 5 06/27/2017 20:44P1
10.0 U 20170623-P00350.0 -UD - # 5 06/27/2017 20:44P1
5.00 U 20170623-P00325.0 -UD - # 5 06/27/2017 20:44P1

# Indicates that the parent sample result is less than 50 times the LOD, therefore no percent difference limit is applicable.

Data Reporting Qualifiers (Qual)
B - Result is greater than or equal to the Limit of Detection (LOD) and less  

than the Limit of Quantitation (LOQ)
U - Result is less than the Limit of Detection (LOD))
J - Matrix spike and/or matrix spike duplicate criteria was not met
X - Analytical spike criteria was not met
E - Result is estimated due to interferences
D - Result is reported from a dilution
J - Duplicate criteria was not met

Instruments/Methods (M)
P1 - ICP TJA Trace 1/SW846  

Method 6010D
CV1 - CVAA PE FIMS 400/SW846  

Method 7470A
NA - Not Applicable

Form VIII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)

010080



SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IX

Detection Limits
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: µg/L

SDG: 616635
SRR: 59875
Instrument: CVAA PE FIMS 400

Case: 17030
Project: 17995.23.001

Analyte Wavelength LOD LOQ
Mercury 253.7 0.100 0.200

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation

Form IX-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form IX

Detection Limits
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L

SDG: 616635
SRR: 59875
Instrument: ICP TJA Trace 1

Case: 17030
Project: 17995.23.001

Analyte Wavelength LOD LOQ
Arsenic 189 0.0200 0.0300
Barium 493.4 0.00500 0.0100
Cadmium 226.5 0.00500 0.0100
Chromium 267.7 0.00500 0.0100
Lead 220.3 0.00500 0.0100
Selenium 196 0.0250 0.0400
Silver 328 0.0100 0.0200
Zinc 206.2 0.00500 0.0100

Columns
LOD - Limit of Detection
LOQ - Limit of Quantitation

Form IX-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XA

Interelement Correction Factors
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1

SDG: 616635
SRR: 59875
Run Date: 07/14/2016

Case: 17030
Project: 17995.23.001

Analyte Wavelength
Interelement Correction Factors for:

Al Ca Fe Mg Ag
Arsenic 189 0.0 0.0 -0.00008998 0.0 0.000025315
Barium 493.4 0.0 0.0 0.0 0.0 0.0
Cadmium 226.5 -0.00000688 0.0 0.00002382 0.0 0.0
Chromium 267.7 0.0 0.0 0.0 0.0 0.0
Lead/1 220.3 0.0 0.0 0.0000687 0.0 0.0
Lead/2 220.3 -0.00045235 0.0 0.00003133 0.0 0.0
Selenium/1 196 0.0 0.0 0.0 0.0 0.0
Selenium/2 196 0.0 0.0 -0.00033672 0.0 0.0
Silver 328 0.0 0.0 0.0 0.0 0.0
Zinc 206.2 0.0 0.0 0.00000754 0.0 0.0

Form XA-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XB

Interelement Correction Factors
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1

SDG: 616635
SRR: 59875
Run Date: 07/14/2016

Case: 17030
Project: 17995.23.001

Analyte Wavelength
Interelement Correction Factors for:

As
Arsenic 189 0.0
Barium 493.4 0.0
Cadmium 226.5 0.0
Chromium 267.7 0.0
Lead/1 220.3 0.0
Lead/2 220.3 0.0
Selenium/1 196 0.0
Selenium/2 196 0.0
Silver 328 0.0
Zinc 206.2 0.0

B
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Ba
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Be
0.0
0.0
0.0
0.0
0.0
0.0

0.000150585
0.0
0.0

0.00001441

Bi
0.0
0.0
0.0
0.0

-0.000734365
0.0001095

0.0
0.000019615

0.0
-0.001408385

Cd
0.0
0.0
0.0

-0.00005818
0.0
0.0
0.0
0.0
0.0
0.0

Co
0.0
0.0

-0.000153835
0.0
0.0

0.000126535
0.0

-0.000596785
0.0
0.0

Form XB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XB

Interelement Correction Factors
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1

SDG: 616635
SRR: 59875
Run Date: 07/14/2016

Case: 17030
Project: 17995.23.001

Analyte Wavelength
Interelement Correction Factors for:

Cr
Arsenic 189 0.00014254
Barium 493.4 0.0
Cadmium 226.5 0.0
Chromium 267.7 0.0
Lead/1 220.3 0.0
Lead/2 220.3 -0.000022445
Selenium/1 196 0.0
Selenium/2 196 -0.00004316
Silver 328 0.0
Zinc 206.2 -0.002002

Cu
0.0
0.0
0.0
0.0

-0.00084971
0.0
0.0
0.0
0.0
0.0

K
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

La
0.033563795

-0.000005335
0.0

0.000022585
0.000552045
0.000417895

0.0
0.00056464

0.0
0.0

Li
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Mn
0.0
0.0
0.0

0.00021676
0.0000944

0.000132165
0.00073635

0.000800615
0.0
0.0

Mo
0.00029071

0.0
0.000020205
0.00016651

0.0
-0.001298075

0.0
0.0
0.0

-0.00020819

Form XB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XB

Interelement Correction Factors
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1

SDG: 616635
SRR: 59875
Run Date: 07/14/2016

Case: 17030
Project: 17995.23.001

Analyte Wavelength
Interelement Correction Factors for:

Na
Arsenic 189 0.0
Barium 493.4 0.0
Cadmium 226.5 0.0
Chromium 267.7 0.0
Lead/1 220.3 0.0
Lead/2 220.3 0.0
Selenium/1 196 0.0
Selenium/2 196 0.000020625
Silver 328 0.0
Zinc 206.2 0.0

Ni
0.0
0.0

-0.00003477
0.0

0.000715515
0.0
0.0
0.0
0.0

0.000004265

P
0.0
0.0
0.0

0.00003101
0.0
0.0
0.0

0.000028775
0.0
0.0

Pb
0.0
0.0
0.0
0.0
0.0

0.942878255
0.0
0.0
0.0

-0.00000649

Pd
0.01298656

0.0
0.0
0.0
0.0

0.000735565
0.002765495
0.000243375

0.0
0.0

S
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.000015495
0.0

0.00001251

Sb
0.0
0.0
0.0

0.000050535
-0.00003337

-0.000038505
0.0

0.000063145
0.0

0.00000529

Form XB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XB

Interelement Correction Factors
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1

SDG: 616635
SRR: 59875
Run Date: 07/14/2016

Case: 17030
Project: 17995.23.001

Analyte Wavelength
Interelement Correction Factors for:

Se
Arsenic 189 0.0
Barium 493.4 0.0
Cadmium 226.5 0.0
Chromium 267.7 0.0
Lead/1 220.3 0.0
Lead/2 220.3 0.0
Selenium/1 196 0.0
Selenium/2 196 0.78757207
Silver 328 0.0
Zinc 206.2 0.0

Si
0.0
0.0
0.0
0.0
0.0
0.0

0.00005089
0.000032275

0.0
0.0

Sn
0.00001755

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Sr
0.0

0.000018465
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Th
0.0
0.0

0.00004316
-0.00026514

0.0
0.000032365

0.0
0.0

-0.010668525
0.0

Ti
0.0
0.0

0.00000843
0.000042845

0.0
-0.001043215

0.0
0.0
0.0

-0.0000465

Tl
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Form XB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XB

Interelement Correction Factors
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Instrument: ICP TJA Trace 1

SDG: 616635
SRR: 59875
Run Date: 07/14/2016

Case: 17030
Project: 17995.23.001

Analyte Wavelength
Interelement Correction Factors for:

U
Arsenic 189 0.0
Barium 493.4 -0.00001206
Cadmium 226.5 0.0
Chromium 267.7 0.00073015
Lead/1 220.3 0.00048143
Lead/2 220.3 0.000669175
Selenium/1 196 0.0
Selenium/2 196 0.00017127
Silver 328 0.000499375
Zinc 206.2 0.00000678

V
0.000044035

0.0
0.0

-0.0002106
0.0
0.0
0.0

-0.000217715
0.00010423

0.000008255

W
-0.00235

0.0
0.0

0.00015876
-0.00017504

-0.000666775
0.0

0.0087919
0.0

0.000365875

Y
0.0
0.0
0.0
0.0

-0.001179825
0.000118865

0.0
0.0

0.00029224
0.0

Zn
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Zr
0.000053795

0.0
0.000152395

0.0
-0.000032975
-0.000409645

0.0
0.000139075

0.0042672
0.0

Form XB-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XII

Analysis Run Log
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170628-A013
Analysis Method: SW846 Method 7470A

SDG: 616635
SRR: 59875
Instrument: CVAA PE FIMS 400

Case: 17030
Project: 17995.23.001
Start Date: 06/22/2017
End Date: 06/22/2017

Lab Sample ID Client Sample ID Time DF A
s

B
a

C
d

C
r

P
b

H
g

S
e

A
g

Z
n

S0 S0 15:05 1 X
S0.1 S0.1 15:07 1 X
S0.5 S0.5 15:09 1 X
S1.0 S1.0 15:11 1 X
S2.0 S2.0 15:13 1 X
S5.0 S5.0 15:15 1 X
S10.0 S10.0 15:17 1 X
ICV 3.0 UG/L ICV 3.0 UG/L 15:19 1 X
ICB ICB 15:21 1 X
CRA 0.10 UG/L CRA 0.10 UG/L 15:22 1 X
PB17F22KE1 NA 15:24 1 X
LCS17F22KE1 NA 15:26 1 X
LCS17F22KE2 NA 15:28 1 X
EFB#2-84825 EFB#2-84825 15:30 1 X
Z Z 15:32 1
Z Z 15:34 1
Z Z 15:36 1
Z Z 15:38 1
616635 W-17030-00001 15:39 1 X
CCV 3.0 UG/L CCV 3.0 UG/L 15:41 1 X
CCB CCB 15:43 1 X
616635D W-17030-00001D 15:45 1 X
616635MS W-17030-00001MS 15:47 1 X
616635MSD W-17030-00001MSD 15:49 1 X
616636 W-17030-00002 15:51 1 X
CCV 3.0 UG/L CCV 3.0 UG/L 15:53 1 X
CCB CCB 15:54 1 X
616637 W-17030-00003 15:59 1 X
CCV 3.0 UG/L CCV 3.0 UG/L 16:01 1 X
CCB CCB 16:03 1 X

Form XII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)

010089



SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XII

Analysis Run Log
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170628-A011
Analysis Method: SW846 Method 6010D

SDG: 616635
SRR: 59875
Instrument: ICP TJA Trace 1

Case: 17030
Project: 17995.23.001
Start Date: 06/27/2017
End Date: 06/27/2017

Lab Sample ID Client Sample ID Time DF A
s

B
a

C
d

C
r

P
b

H
g

S
e

A
g

Z
n

BLK BLK 16:02 1 X X X X X X X X
CLP_STD4 CLP_STD4 16:07 1 X X X
CLP_STD1 CLP_STD1 16:12 1
CLP_STD3 CLP_STD3 16:16 1 X X X
CLP_STD5 CLP_STD5 16:21 1
CLP_STD2 CLP_STD2 16:25 1 X X
CLP_STD6 CLP_STD6 16:29 1
ICV ICV 16:34 1 X X X X X X X X
ICB ICB 16:40 1 X X X X X X X X
CRI CRI 16:46 1 X X X X X X X X
ICSA ICSA 16:51 1 X X X X X X X X
ICSAB ICSAB 16:57 1 X X X X X X X X
UCL1 UCL1 17:02 1 X X X X X X X X
UCL2 UCL2 17:08 1 X X X X X X X X
ZZZZ ZZZZ 17:13 1
CCV CCV 17:19 1 X X X X X X X X
CCB CCB 17:24 1 X X X X X X X X
Z Z 17:32 1
Z Z 17:38 1
Z Z 17:43 1
Z Z 17:48 1
Z Z 17:54 1
Z Z 17:59 1
Z Z 18:04 1
Z Z 18:10 1
Z Z 18:15 1
CCV CCV 18:20 1 X X X X X X X X
CCB CCB 18:26 1 X X X X X X X X
Z Z 18:31 1
Z Z 18:36 1
Z Z 18:42 1
Z Z 18:47 1
Z Z 18:52 1
Z Z 18:58 1
Z Z 19:03 1
Z Z 19:08 1
Z Z 19:14 1
CCV CCV 19:19 1 X X X X X X X X
CCB CCB 19:24 1 X X X X X X X X
PB17F23KE1 NA 19:30 1 X X X X X X X X
LCS17F23KE1 NA 19:35 1 X X X X X X X X
LCS17F23KE2 NA 19:40 1 X X X X X X X X
EFB#2-84825 EFB#2-84825 19:46 1 X X X X X X X X
Z Z 19:51 1
Z Z 19:56 1
Z Z 20:02 5
Z Z 20:07 1
Z Z 20:12 1
Z Z 20:18 1
CCV CCV 20:23 1 X X X X X X X X
CCB CCB 20:28 1 X X X X X X X X
616635 W-17030-00001 20:34 1 X X X X X X X X
616635D W-17030-00001D 20:39 1 X X X X X X X X
616635L W-17030-00001L 20:44 5 X X X X X X X X
616635MS W-17030-00001MS 20:50 1 X X X X X X X X
616635MSD W-17030-00001MSD 20:55 1 X X X X X X X X
Z Z 21:00 1
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XII

Analysis Run Log
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170628-A011
Analysis Method: SW846 Method 6010D

SDG: 616635
SRR: 59875
Instrument: ICP TJA Trace 1

Case: 17030
Project: 17995.23.001
Start Date: 06/27/2017
End Date: 06/27/2017

Lab Sample ID Client Sample ID Time DF A
s

B
a

C
d

C
r

P
b

H
g

S
e

A
g

Z
n

616636 W-17030-00002 21:06 1 X X X X X X X X
616637 W-17030-00003 21:11 1 X X X X X X X X
CCV CCV 21:17 1 X X X X X X X X
CCB CCB 21:22 1 X X X X X X X X

Form XII-IN
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XIV

Internal Standards Relative Intensity Summary
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170628-A011
Analysis Method: SW846 Method 6010D

SDG: 616635
SRR: 59875
Instrument: ICP TJA Trace 1

Case: 17030
Project: 17995.23.001
Start Date: 06/27/2017
End Date: 06/27/2017

Lab Sample ID Client Sample ID Time DF Sc

BLK BLK 16:02 1 -
CLP_STD4 CLP_STD4 16:07 1 -
CLP_STD1 CLP_STD1 16:12 1 -
CLP_STD3 CLP_STD3 16:16 1 -
CLP_STD5 CLP_STD5 16:21 1 -
CLP_STD2 CLP_STD2 16:25 1 -
CLP_STD6 CLP_STD6 16:29 1 -
ICV ICV 16:34 1 101
ICB ICB 16:40 1 99.3
CRI CRI 16:46 1 99.8
ICSA ICSA 16:51 1 90.8
ICSAB ICSAB 16:57 1 90.0
UCL1 UCL1 17:02 1 88.6
UCL2 UCL2 17:08 1 98.7
ZZZZ ZZZZ 17:13 1 98.6
CCV CCV 17:19 1 100
CCB CCB 17:24 1 99.2
Z Z 17:32 1 106
Z Z 17:38 1 103
Z Z 17:43 1 104
Z Z 17:48 1 104
Z Z 17:54 1 104
Z Z 17:59 1 107
Z Z 18:04 1 99.2
Z Z 18:10 1 104
Z Z 18:15 1 102
CCV CCV 18:20 1 98.3
CCB CCB 18:26 1 98.2
Z Z 18:31 1 104
Z Z 18:36 1 104
Z Z 18:42 1 103
Z Z 18:47 1 103
Z Z 18:52 1 105
Z Z 18:58 1 98.9
Z Z 19:03 1 102
Z Z 19:08 1 103
Z Z 19:14 1 103
CCV CCV 19:19 1 98.5
CCB CCB 19:24 1 97.5
PB17F23KE1 NA 19:30 1 104
LCS17F23KE1 NA 19:35 1 103
LCS17F23KE2 NA 19:40 1 103
EFB#2-84825 EFB#2-84825 19:46 1 105
Z Z 19:51 1 94.2
Z Z 19:56 1 93.6
Z Z 20:02 5 96.5
Z Z 20:07 1 94.6
Z Z 20:12 1 92.5
Z Z 20:18 1 -
CCV CCV 20:23 1 101
CCB CCB 20:28 1 98.5
616635 W-17030-00001 20:34 1 94.7
616635D W-17030-00001D 20:39 1 94.8
616635L W-17030-00001L 20:44 5 97.3
616635MS W-17030-00001MS 20:50 1 94.5
616635MSD W-17030-00001MSD 20:55 1 95.6

Form XIV-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XIV

Internal Standards Relative Intensity Summary
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Analytical Batch: 20170628-A011
Analysis Method: SW846 Method 6010D

SDG: 616635
SRR: 59875
Instrument: ICP TJA Trace 1

Case: 17030
Project: 17995.23.001
Start Date: 06/27/2017
End Date: 06/27/2017

Lab Sample ID Client Sample ID Time DF Sc

616635AS W-17030-00001AS 21:00 1 -
616636 W-17030-00002 21:06 1 93.1
616637 W-17030-00003 21:11 1 94.8
CCV CCV 21:17 1 99.9
CCB CCB 21:22 1 100

Form XIV-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XVII

Linear Ranges
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: µg/L

SDG: 616635
SRR: 59875
Instrument: CVAA PE FIMS 400

Case: 17030
Project: 17995.23.001
Date: 06/22/2017

Analyte Upper Calibration Limit
Mercury 10

Form XVII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XVII

Linear Ranges
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3
Result Units: mg/L

SDG: 616635
SRR: 59875
Instrument: ICP TJA Trace 1

Case: 17030
Project: 17995.23.001
Date: 06/27/2017

Analyte Upper Calibration Limit
Arsenic 20
Barium 20
Cadmium 10
Chromium 20
Lead 20
Selenium 20
Silver 2
Zinc 20

Form XVII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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SOUTHWEST RESEARCH INSTITUTE
Metals Report  -  Form XVIII

Preparation/Digestion Summary
Client: Savannah River Nuclear Solutions, LLC
Task Order: 170620-3

SDG: 616635
SRR: 59875

Case: 17030
Project: 17995.23.001

Preparation DatePrep Batch Method
06/22/201720170622-P001 SW-846 Method 7470A
06/23/201720170623-P003 SW-846 Method 3010A

Form XVIII-IN

Package Name: 616635_Metals_20170628 [Generated on 06/28/2017 18:31:16] Program version(8/11/2011)
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Digestion Log
Southwest Research Institute
San Antonio, Texas 78228

Batch: 20170622-P001 (Ver. 2)
Status: APPROVED

 Rad Samples PresentClient(s): Savannah River Nuclear Solutions, LLC
Task Order(s): 170601-2, 170620-3
SDG(s): 616029, 616635
Project(s): 17995.22.00X, 17995.23.001
Method(s): SW-846 Method 7470A (TAP: 01-0406-048)
Matrix(s): SO, Solid
Intrument(s): CVAA
Reagent(s): HNO3  84666, H2SO4 69377, 5% K Persulfate 76296, 5% KMnO4 83328, 12% HAH 74872
Pipette(s): 1000-3, 200-1, 5000-2
Heating Device: Oven #35 Temperature (C): 95
Time In: 06/22/2017 10:55:01 Time Out: 06/22/2017 13:00:46

Sample Identification Client Identification
PB17F22KE1 NA
LCS17F22KE1 1 NA
LCS17F22KE2 1 NA
EFB#2-84825 NA
616029 W-17028-00001
616029D W-17028-00001
616029MS 2 W-17028-00001
616029MSD 2 W-17028-00001
616635 W-17030-00001
616635D W-17030-00001
616635MS 3 W-17030-00001
616635MSD 3 W-17030-00001
616636 W-17030-00002
616637 W-17030-00003

pH
6
6
6
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2

Initial  
Volume  
(mL)

10
10
10
10
1
1
1
1
10
10
10
10
10
10

Final  
Volume  
(mL)

10
10
10
10
10
10
10
10
10
10
10
10
10
10

1 spiked 0.1 mL of CI# 86201 Hg Working 100ppb (IV) (Lot# K2-HG03002, Source: Inorganic Ventures, Exp: 07/12/2017)
2 spiked 0.0004 mL of CI# 86199 Hg Intermediate10ppm-A (Lot# K2-HG03002, Source: Inorganic Ventures, Exp: 07/12/2017)
3 spiked 0.002 mL of CI# 86199 Hg Intermediate10ppm-A (Lot# K2-HG03002, Source: Inorganic Ventures, Exp: 07/12/2017)

Comments:  
bk 17-0406-020 pg 033
pH paper #62597

refer to tclp logbook 11(15-0406-016) pg 100-101

Prepared by: _________________________________________________________EDRISI, KHALED

Reviewed by: __________________________________________________________RANGER, JACKIE

Disposal Int/Date/Loc: _______________________________________________

Date: ________________________06/22/2017

Date: ________________________06/28/2017

Page 1 of 1

Program version(8/11/2011)
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Digestion Log
Southwest Research Institute
San Antonio, Texas 78228

Batch: 20170623-P003 (Ver. 1)
Status: APPROVED

 Rad Samples PresentClient(s): Savannah River Nuclear Solutions, LLC
Task Order(s): 170601-2, 170620-3
SDG(s): 616029, 616635
Project(s): 17995.22.00X, 17995.23.001
Method(s): SW-846 Method 3010A (TAP: 01-0406-113)
Matrix(s): SO, Solid
Intrument(s): ICP
Reagent(s): HNO3 84666 1.5mL, HCl 84668 1.5mL
Pipette(s): 1000-3, 200-1
Equipment: CT #497
Internal Standard --> Name: Scandium-83636 ChemInv#: M2-SC655002 Source: Inorganic Ventures Amt: 0.025 mL Exp: 03/24/2018
Heating Device: ModBlock#1 Temperature (C): 95
Time In: 06/23/2017 09:45:40 Time Out: NA
Location: S18-B5

Sample Identification Client Identification
PB17F23KE1 NA
LCS17F23KE1 1 NA
LCS17F23KE2 1 NA
EFB#2-84825 NA
616029 W-17028-00001
616029D W-17028-00001
616029MS 2 W-17028-00001
616029MSD 2 W-17028-00001
616635 W-17030-00001
616635D W-17030-00001
616635MS 2 W-17030-00001
616635MSD 2 W-17030-00001
616636 W-17030-00002
616637 W-17030-00003

pH
6
6
6
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2

Initial  
Volume  
(mL)

25
25
25
25
25
25
25
25
25
25
25
25
25
25

Final  
Volume  
(mL)

25
25
25
25
25
25
25
25
25
25
25
25
25
25

1 spiked 0.1 mL of CI# 83549 Instrument Calibration Standard 1 (Lot# 1-133MKBY, Source: Spex Certiprep, Exp: 03/30/2018)  and 0.5 mL of CI#  
83548 Spike Sample Standard I (Lot# 1-143MKBX, Source: Spex Certiprep, Exp: 03/30/2018)   

2 spiked 0.125 mL of CI# 84895 Antimony (Lot# 22-27SBX, Source: Spex Certiprep, Exp: 04/30/2018)  and 0.125 mL of CI# 84894 ICV-2A (Lot# 1-
162MKBX, Source: Spex Certiprep, Exp: 04/30/2018)  and 0.125 mL of CI# 84896 ICV-2C (Lot# 1-161MKBX, Source: Spex Certiprep, Exp:  
04/28/2018)   

Comments:  
bk 17-0406-020 pg 035
pH paper #62597

refer to TCLP logbook #11(15-0406-016) pgs 100 and 101

Prepared by: _________________________________________________________EDRISI, KHALED

Reviewed by: __________________________________________________________RANGER, JACKIE

Disposal Int/Date/Loc: _______________________________________________

Date: ________________________06/23/2017

Date: ________________________06/27/2017

Page 1 of 1

Program version(8/11/2011)
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