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’ " DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither
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any of their employees, make any warranty, express or
implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any
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manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not
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Summary

Battelle received five samples from Hanford waste tank 241-AP-101, taken at five different depths
within the tank. No visible solids or organic layer were observed in the individual samples.
Individual sample densities were measured, then the five samples were mixed together to provide a
single composite. The composite was homogenized and representative sub-samples taken for
inorganic, radioisotopic, and organic analysis. All analyses were performed on triplicate sub-samples
of the composite material.' The sample composite did not contain visible solids or an organic layer.
A subsample held at 10°C for seven days formed no visible solids.

The characterization of the 241-AP-101 composite samples included:

e Inductively-coupled plasma spectrometry for Ag, Al, Ba, Bi, Ca, Cd, Cr, Cu, Fe,
K, La, Mg, Mn, Na, Nd, Ni, P, Pb, Pd, Ru, Rh, Si, Sr, Ti, U, Zn, and Zr
(Note: Although not specified in the test plan, As, B, Be, Co, Li, Mo, Sb, Se, Sn,
TI, V, W, and Y were also measured and reported for information only)

¢ Radioisotopic analyses for total alpha and total beta activities, 3H, *C, °°Co, "Se,
"3r, T as pertechnetate, 106Rw/Rh, 2Sb, *Cs, ¥'Cs, *?Eu, **Eu, 5y, 28py,
29+240py MIAm 2200 and 23240y

e Inductively-coupled plasma mass spectrometry for Z’Np, Z*Pu, *°Pu, *Tc, 1%*Sn,
1291’ 231Pa, 233U, 234U, 235U, 236U’ 238U, 241AMU, 242AMU, 243AM-LJ, AS, B, Be, Ce,
Co, Cs, Eu, 1, Li, Mo, Pr, Rb, Sb, Se, Ta, Te, Th, T], V, and W

e Total U by kinetic phosphorescence analysis

e Jon chromatography for Cl, F, NO,, NOs, POy, SO, acetate, formate, oxalate,
and citrate

¢ Density, inorganic carbon and organic carbon by two different methods, mercury,
free hydroxide, ammonia, and cyanide

The 241-AP-101 composite met all contract limits (molar ratio of analyte to sodium or ratio of
becquerels of analyte to moles of sodium) defined in Specification 7 for Envelope A.2 Except for a
few cases, the characterization results met or surpassed the quality control requirements established
by the governing quality assurance plan and met or surpassed the minimum reportable quantity
requirements specified by BNFL.

! Specific inorganic, radiochemical, and organic analytes of interest and reporting requirements were defined in
CCN: 01260 Letter to Eugene Morrey and translated to the laboratory personnel via ASR 5778, test instructions
BNFL-TP-29953-81 and -83.

 As provided by Tank Waste Remediation System Privatization Contract DE-AC27-96-R1.13308, Mod 14
(4/18/00) Table TS-7.1 LAW Chemical Composition, Soluble Fraction Only and Table TS-7.2 LAW
Radionuclide Content, Soluble Fraction Only.
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AEA
ASR

BNFL
ccv

coc
CVAA
EQL

GEA
HASQARD

ICP
ICP/MS
IDL
ISE
KPA
LCS
MDL
MRQ
MSA
NA
NIST

QA
QC
RPD
RSD
SAL
SBMS
SRM
TC
TCLP
TIC
TOC
TRU

LT R

Terms and Abbreviations

alpha energy analysis

analytical services request

atomic mass units

BNFL, Inc; subsidiary of British Nuclear Fuels, Ltd.
continuing calibration verification

chain of custody

cold vapor atomic absorption

estimated quantitation level

gamma energy analysis

Hanford analytical services quality assurance requirements document
ion chromatography

inductively coupled plasma/atomic emission spectrometry
inductively coupled plasma/mass spectrometry
instrument detection limit

ion specific electrode

kinetic phosphorescence analyzer

laboratory control standard

method detection limit

minimum reportable quantity

method of standard addition

not applicable

National Institute of Standards and Technology
not performed

quality assurance

quality control

relative percent difference

relative standard deviation

Shielded Analytical Laboratory

standards based management system

Standard Reference Material

total carbon

toxicity characteristic leaching procedure

total inorganic carbon

total organic carbon

transuranic
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°C - °F
Bq

g

g/mL
pg/mL
pCi/mL
mL

mmole/mL
M

Units

degrees Centigrade / degrees Fahrenheit
becquerel (disintegrations per second)
gram

gram per milliliter

microgram per milliliter

microcurie per milliliter

milliliter

millimole per milliliter

molarity, moles per liter
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1.0 Introduction

This report presents the inorganic, organic and radioisotopic analytical results for a composite sample
obtained from tank 241-AP-101 (AP-101). This work was conducted in response to a request by
BNFL.> The results of the analyses are used to assess the waste composition relative to the contract
limits defined in Specification 7 for envelope A.

Hanford waste tank 241-AP-101 was sampled on February 8, 2000 from Riser 002 at depths of 10,
100, 190, 290, and 400 inches from the tank bottom, collecting nominally 130 mL per sample.4
These samples were received under chain-of-custody by the Radiochemical Processing Laboratory
Shielded Analytical Laboratory. All samples were clear yellow with no visible settled or suspended
solids. The AP-101 grab samples were mixed to form one large composite sample according to Test
Plan BNFL-TP-29953-083. Sub-samples from this homogenized AP-101 composite sample were
then delivered to various laboratories for specific analyses as defined in the analytical service request
(ASR) 5778. The sample was given an internal tracking number of 00-1701. All analyses were run
in triplicate.

The PNNL standards based management system (SBMS) quality assurance plan was used in support
of all analytical operations and is in compliance with HASQARD. The inorganic, radioisotopic, and
organic analytes of interest, recommended methods, detection limits, and quality assurance
parameters were defined by BNFL. The quality requirements were included in ASR 5778. Analyte
determinations were performed according to project-approved procedures.

This report presents the physical observations from AP-101 and individual density measurements
from the various tank depths sampled. Precipitate production was evaluated at 10°C for seven days
on a composite subsample. Also presented are the inorganic, radioisotopic, and organic analytical
results for the triplicate AP-101 composite samples. Analyte results are compared to Specification 7
Envelope A limits, where applicable. Data limitations are also described. Quality control, detection
limits, and other quality control indicators are discussed relevant to the reporting method.

? Statement of Work for 241-AP-101 Samples. Transmitted via letter: ME Johnson to EV Morrey, Contract No.
DE-AC06-96RL13308-W375-Request for Proposal to Conduct Revised Analysis of Tank 241-AP-101
Samples, CCN: 012160.

* Wood, R. F., Letter Report, CH2M Hill, Hanford Group, Inc., to J.J. Short, DOE-ORP, “Sample Management
Document Package for Grab Samples form Tank 241-AP-101,” Letter No. CHG-0000767 dated February 15,
2000.
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2.1 Sample Density and Homogenization

2.0 Initial Sample Processing

The samples from the five different sampling depths were confirmed to be clear and yellow with no
suspended or settled solids, as indicated on the chain-of-custody form. Each sample density was
taken by deterrmnmg the net sample mass in a 25-mL glass volumetric flask.’ The individual
densities, given in Table 2.1, show a slight decrease with increasing sampling elevation.

Table 2.1. 241-AP-101 Sample Densities and Volumes

Sample ID 1AP-00-1 1AP-00-4 1AP-00-7 1AP-00-10  1AP-00-13
Elevation (inches)* 400 290 190 100 10
Density (g/mL) 1.290 1.291 1.291 1.320 1.328
Mass received (g) 174.3 170.2 169.7 173.6 1722
Volume received (mL) 135.2 131.8 131.5 131.6 129.7

T S A A LAY e A 7

*Elevation is the distance from the tank bottom to the mouth of the sample bottle.

The entire contents of each sample container were transferred to a 1-L jar; the net mass transferred
was calculated by difference from the full and empty container masses.’ The 860-g (659.8-mL)
AP-101 composite was sealed and stirred for 54 minutes using a magnetic stir bar. A 101-mL sub-
sample was transferred to a glass bottle and sealed. For subsequent precipitation/crystallization
testing at reduced temperature. Portions of the remaining composite material were used for
subsequent analyses. The composite sample did not show signs of phase separation or precipitation.
The overall sample processing is summarized in Figure 2.1.

2.2 Sample Digestion for Analysis

After sample homogenization, the AP-101 composite sub-samples were delivered directly to the
laboratories for various measurements including mercury, cyanide, hydroxide, tritium, total organlc
carbon, total i morgamc carbon, ammonia, ion chromatography (inorganic and organic ions), *C,
pertechnetate, "°Se, and gamma spectrometry. The AP-101 composite density (see Table 3.5) was
determined in the Shielded Analytical Laboratory (SAL).

The SAL processed 5-mL aliquots in triplicate according to PNL-ALO-128, HNO;-HCI Acid
Extraction of Liquids for Metals Analysis Using a Dry-Block Heater, for subsequent ICP and ICP/MS
analyses. The acid extracted solutions were brought to a nominal 25-mL volume and absolute
volumes determined based on final solution weights and densities. This acid digestion resulted in a
solution with a small amount of white floating particulates. The floating particulates were removed
by filtration. The filtrates were analyzed by ICP and ICP/MS. Along with the samples, the SAL
processed a reagent blank, a toxicity characteristic leach protocol (TCLP)-metals spiked blank, and
TCLP-metals spiked sample. The TCLP metals spike included Ag, As, Ba, Cd, Cr, Ni, Pb, Se, T1,
and Zn.

* PNNL Test Instruction Number 29953-81, Rev. 0, Density Measurements on As-Received AP-101 Samples,
Paul Bredt, 2/10/00

¢ PNNL Test Instruction Number BNFL-TP-29953-83, Rev. 0, “AP-101 Homogenization and Subsampling,”
by Paul Bredt, 3/31/00

2.1
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1AP-00-1 1AP-00-4 1AP-00-7 1AP-00-10| |1AP-00-13
1352 mL 131.8 mL 131.5mL 131.6mL | | 129.7 mL
AP-101 Composite Densi
659.8 mL ¥ Density
Acid extraction | Acid extraction Abandoned
PNL-ALO-128 | PNL-ALO-128 ” | radiochemical
ti
20 mL 60 mL preparation SAL
ICP Sub-sample > ig 83221;1%1?01;():8) CN
ICP/M 42 mL TOC/TIC
Sub-samplg NH;3 OH"
GEA |&—————*5
9T 6 mL H
798 e
Acid digestion
PNL-ALO-106 Sub-sample Precipitation testing
1.5 mL 101ml | at10°C
PWAEA
Am, Sub-sampl
Cm/AEA l; O-(S)anITE EP Reserved for
U/K£ § PCB analysis
Total alpha v
Total beta Remaining volume
130 mL
(in SAL)

Figure 2.1. 241-AP-101 Sample Processing
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The SAL also processed 20-mL AP-101 composite aliquots in triplicate according to PNL-ALO-128.
The acid extraction was insufficient to neutralize the 20-mL sample and it resuited in a small amount
of solid residue formation (settled on the vial bottom as opposed to floating particulates). Additional
8M HNO; was added to one aliquot to dissolve the residual solids. This resulted in severe foaming as
well as visible NOx production. Continued 8M HNO; addition resulted in mixed-phases consisting of
whitish floating material on top of a near colorless solution. Acid digestion/neutralization of the three
20-mL aliquots of AP-101 composite was abandoned in favor of performing a nitric acid digestion on
0.5-mL aliquots according to PNL-ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis. Nitric acid additions and heating continued until all organic/nitric reactions
had visibly ceased. The samples were then brought to volume in 10-mL volumetric flasks with 2M
HNO;. A reagent blank was run with the samples. These digestions were used for the subsequent
analyses of total alpha, total beta, 2****°py, Z*py, ! Am, 2Cm, *****Cm, total U by kinetic
phosphorescence analysis (KPA), and *°Sr. A laboratory control sample (LCS) was not available for
radiochemical analyses. Post digestion blank spikes and matrix spikes were prepared at the time of
radiochemical separation.

2.3 Sample Precipitation at Reduced Temperature

A 101-mL aliquot of the AP-101 composite was visually inspected using a video camera installed in
the HLRF hot cell. The sample contained a very a small amount of particulate material. This was
removed by filtering through a 0.45-um nylon membrane. The clarified liquid was transferred to a
clean glass jar and was then placed in a cooling bath at 10°C. The sample was inspected daily
(excluding weekends) for a period for seven days. No solids formed after seven days. Thus, the AP-
101 solution appears to be stable towards precipitation at 10°C.

2.4 Remaining AP-101 Composite Material

The combined total volume sampled for the various analyses was 529-mL. The amount remaining
after all sampling events were completed is nominally 130-mL or 171-g.

23
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3.0 Analytical Results

Tables 3.1 through 3.5 provide inorganic, radioisotopic, and organic analytical results for the
triplicate AP-101 composite samples. The average of the triplicate values and the relative standard
deviation (RSD) are also given. Results are reported in pg/mL or pCi/mL. The reference date for
radioisotope activities is the analysis date. The nominal propagated uncertainties are also provided as
1-c unless otherwise noted.

Preparation blank results are also reported, as appropriate. Several analytes were measured directly,
requiring no preparation blank (e.g., GEA, IC, and hydroxide). In these instances, the preparation
blank field is empty. Generally, analyte concentrations in the preparation blanks were either
insignificant relative to the sample analyte concentration or at or near the method detection limit.
This indicates processing steps did not result in significant sample contamination (except in the case
of B, see discussion in section 3.2).

Specification 7 for Envelope A defines limits for several analytes relative to sodium concentration
(moles analyte per mole Na or Bq analyte per mole Na). These ratio limits are provided in
conjunction with as-measured ratios. In all cases the mole or Bq analyte to moles Na ratio did not
exceed the limits defined in Specification 7 for Envelope A.

Specific quality control and quality assurance discussions are given in Section 4.0.

3.1 Analyte List Modifications

The analyte list provided by the client was extracted from Contract Specification 7. Several
modifications to this analyte list had to be incorporated as follows:

e The Pu separation and subsequent analysis by AEA requires *°Pu and 2*°Pu be measured
together as a sum, not as separate isotopes. The alpha energy peaks from these isotopes are
non-resolvable. The lower of the two MRQs for these analytes was used for compliance
purposes.

e The laboratory was directed to determine pertechnetate (*TcO,*") using separations and beta
counting techniques, as opposed to total ®*Tc. The procedure was modified slightly to
exclude the sample oxidation step. Also, instead of measuring the *Tc by liquid scintillation,
sample preparations were counted with gas-flow proportional counters. '

e Analysis for *°Cs was not performed as requested by gamma spectrometry. There are no
gamma-emissions associated with this isotope.

e Analyte concentrations, in addition to the required and opportunistic analytes, are provided in
Tables 3.1 and 3.4. These additional analytes were measured as part of the method and are
provided for additional information.

e Total carbon was measured using the furnace oxidation method as opposed to individual
measurements of TOC and TIC. This method is considered reliable for only total carbon.

3.1
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3.2 Data Limitations

e The reported fluoride results, average 2900 pg/mL, represent the summation of fluoride,
acetate, and formate concentrations, as these are not resolvable on the inorganic anion
analysis IC system. The acetate and formate were quantified on the organic anion IC system.

The sum of these two analytes is 2840 pg/mL. This indicates very little fluoride is present in
AP-101.

e The reported acetate results represent the summation of glycolate and acetate, as these are not
resolvable on the organic IC system.

e ICP-MS analytes at AMU-241, 242, and 243, were measured relative to a 2°Pu standard and
the reported results are considered semi-quantitative. They are listed in the stable element
data Table 3.3. with concentration units of pg/mL. Although these elements are unstable, an
activity concentration cannot be applied without knowing the specific activity, and thus the
analyte identity. For example, if ' AMU is assigned to Am, then the activity becomes
<0.038 uCi/mL; if *' AMU is assigned to Pu, then the activity becomes <1.2 pCi/mL.

e The *Sn and ?'Pa ICP-MS analytes were determined relative to related isotopes and the
reported results are considered semi-quantitative.

¢ Boron was present in the preparation blank at 40% of the sample concentration indicating the
sample boron concentration could be biased high by the digestion method.

* Arsenic was present in the preparation blank at 10% of the sample concentration indicating
the sample arsenic concentration could be biased high by the digestion method.

¢ The alpha summation is a better representation of the total alpha activity than the total alpha
determination for this matrix. Solids loading on the total alpha mount resulted in some alpha
attenuation.

e The acid digestion preparations for ICP and ICP-MS were filtered to remove a small amount

of floating particulates. This leaves open the possibility that one or more analyses could be
biased low.

3.3 General Observations

e The total *Tc measured by ICP-MS agreed well with the pertechnetate analysis (separations
and beta counting), indicating the **Tc in AP-101 is present in the pertechnetate form.

¢ The U concentrations determined by KPA and ICP-MS agreed within the 2-¢ uncertainty.

 The total beta activity is equivalent to the *’Cs activity indicating '*'Cs is the primary
Bemitting isotope in this waste.

e The phosphorous concentration is virtually identical to the phosphate concentration indicating
the phosphorous is primarily present as phosphate.

* Generally the analyte concentrations measured by both ICP-MS and ICP were consistent.
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Table 3.1. 241-AP-101 Composite, ICP Metals Results

) : Specification 7,
LabID PB-1701  00-1701  00-1701D  00-1701T - ‘Measured En{g:g A
Sample ID prepblank ~ sample duplicate . triplicate Mole analyte  Mole analyte
Rundate  4/11/00 , 4/11/00 4/11/00 - 4/11/00 Avgragc RSD Average permoléNa  permole Na
Units _pgmL  pgml  pgml  pgml  pgml % M Ratio Ratio
Ana]yte“)
Ag <0.12 <0.63 <0.63 <0.62 <0.63
Al 45 7,380 6,680 6,760 6,940 55 2.6E-1 4.6E-2 2.5E-1
Ba <0.05 [0.32] [0.34] [0.33] [0.33] 3.0 [24E-6) [4.3E-7] 1.0E4
Bi <0.48 <25 <25 <25 <25
Ca [1.4] [7.8] {7.5] 7.7 (7.1 20  [1.9E4] [3.4E-5] 4.0E-2
cd <0.07 [2.0] {1.9] [2.0] 2.0 29  [L7E-S] [3.1E-6] 4.0E-3
Cr <0.1 158 137 135 143 89 2.8E-3 4.9E-4 6.9E-3
Cu [0.18] [1.7] [1.5] [1.5] [1.6] 74
Fe [0.38] [2.9] [2.4] 22] 2.5 14 [45E-5] [8.0E-6] 1.0E-2
K <9.7 31,700 30,500 31,500 31,200 2.1 8.0E-1 1.4E-1 1.8E-1
La <0.24 <13 <1.3 <1.2 <13 <9.4E-6 <1.7E-6 8.3E-5
Mg <0.48 <25 <25 <2.5 <25
Mn <0.24 <1.3 <1.3 <1.2 <13
Na 14 132,000 125,000 131,000 129,300 29  5.62E+0
Nd <0.48 <2.5 <25 <25 <25
Ni 1.6 8.6 7.3 75 7.9 76 1.4E4 24E-5 3.0E-3
P <0.48 371 290 281 314 16 1.0E-2 1.8E-3 3.8E-2
Pb <0.48 [15] [15] [15] [15] 0 [72E-5] [1.3E-5] 6.8E4
Pd <3.6 <19 <19 <19 <19
Rh <L.5 <7.6 <7.6 <75 <7.6
Ru <5.3 <28 <28 <27 <28
Si [24] 143 132 137 137 4.0
Sr <0.07 <0.38 <0.38 <0.37 <0.38
Ti <0.12 <0.63 <0.63 <0.62 <0.63
U <9.7 [68] [62] [56] [62] 9.7 [2.6E-4] [4.6E-5] 1.2E-3
UKPA® 0.0054 517 512 503 51.1 14 2.1E4 3.8E-5 1.2E-3
IUACP-MS)® <0.14 58.9 52.9 54.1 553 5.7 23E4 4.1E-5 1.2E-3
Zn [0.91] {5.8] [5.5] [5.4] {5.6] 3.7
Zr <0.24 [1.4] [1.4] [1.3] {14] 42
iAdditional analyte information
As* <1.21 <6.3 <6.3 <6.2 <6.3
Be* <0.05 [1.1] [1.0] (1.0 [1.0] 5.6
B* 6.62 15 14 15 15 2.6
Co* <0.24 <13 <13 <12 <1.3
Li* <0.15 <0.76 <0.76 <0.75 <0.76
Mo* <0.24 {12] [10] [9.8] [11] 11
Se* <1.2 <6.3 <6.3 <6.2 <6.3
Sn <13 160] <38 <37 <38
TI* <24 <13 <13 <12 <13
\'Ad <0.24 <13 <1.3 <1.2 <13
w* <9.7 <51 <51 <50 <51
Y <0.24 <1.3 <1.3 <1.2 <13

(1) Overall error for reported results is estimated to be within +/-15%, 2-0; however results in brackets "{ ]" are less
than the estimated quantitation level (i.e., 10-times MDL) and error is anticipated to exceed +/-15%.
(2) U (KPA) indicates U determination by kinetic phosphorescence on 4/26/00 with an uncertainty of 3%, 1-c.
(3) U (ICP-MS) indicates opportunistic U determination by ICP-MS on 4/18/00, with an uncertainty of 3.5%, based on one standard
deviation triplicate sample summing all U isotopes.
*Analytes on ICP-MS Specification 7 list.

33

A Y RN e P T e e T 1R Ty ———py % N Wy g S O W A Y R~ U e




Table 3.2. 241-AP-101 Composite, Radionuclide Results

Specification
Envelope A
. Measured Limits
"LabID PB-1701  00-1701 . 00-1701D  00-1701T Propagated . : Bqanalyte  Bqanalyte
Sample ID prep blank™  sample duplicate triplicate I Average  RSD Analysis permole Na  permole Na
Units uCimL uCi/mL uCi/mL pCmL  %Ermor®  uCi/mL % Date Ratio Ratio
Analyte
*H <2E-4 5.05E-3 4.84E-3 4.60E-3 3 4.83E-3 47 4/16-21/00
o) <4E-5 2.56E4 2.55E-4  2.77E4 8 2.63E-4 47 5/11/00
“Co (GEA) 3.22E-3 3.40E-3 3.24E-3 7 3.29E-3 3.0 4/28-30/00 22E+4 6.1E+4
"Se <3E-6 5.56E-5 697E-5  4.93E-5 5-11 5.82E-5 18 5/18/00
%St <2E-4 8.71E-2 8.77E-2 8.75E-2 3 8.74E-2 0.3 5/1/00 5.8E+5 44E+7
STe (+7) <2E-5 471E2 4.34E-2 5.10E-2 4 4.72E2 8.1 4/24-25/00 3.1E+5 7.1E+6
1%Ruw/Rh (GEA) <9E-2 <9E-2 <9E-2 <9E-2 4128-30/00
125h (GEA) <6E-2 <6E-2 <6E-2 <6E-2 4/28-30/00
13Cs (GEA) 4.77E-2 4.81E-2 4.62E-2 3 4.73E-2 2.1 4/28-30/00
BiCs (GEA) 1.44E+2 1.44E+2  145E+2 2 1.44E+2 04 4/28-30/00 9.5F+8 4.3E+9
12Ey (GEA) <2E-3 <3E-3 <2E-3 <2E-3 4/28-30/00
*Eu (GEA) <2E-3 <2E-3 <2E-3 <2E-3 4/28-30/00 <3E+5% 1.2E+6¥
*Ey (GEA) <4E-2 <4E-2 <4E-2 <4E-2 4/28-30/00
zpy <2E-7 1.39E-5 1.49E-5 1.54E-5 6 1.47E-5 52 4/25-26/00
B9py +2¥%py <2E-7 1.24E-4 1.28E-4 1.27E-4 4 1.26E4 1.6 4/25-26/00
1 Am (GEA) <4E-2 <4E-2 <4E-2 <4E-2 4/28-30/00
2 Am <5E-7 1.73E4 1.65E-4 1.70E-4 5 1.69E-4 24 4/25-26/00
*2Cm <8E-8 <1E-7 <9E-8 <2E-7 <2E-7 4/25-26/00
WHIHOm <8E-8 1.34E-6 7.40E-7 L.02E-6 21 1.03E-6  29.1 4/25-26/00
Total alpha <7E-5 2.55E-4 222E-4  2.65E4 14 247E4 9.1 4/24/00
Alpha sum® 3.12E4 3.09E4  3.13E4 3.11E4 0.7 4/25-26/00 2.0E+3 4.8E+5
Total beta 8.57E-5 146E+2  140E+2  1.54E+2 4 147E+2 4.8 4/20-24/00
[[CP-MS Analytes
$Tc (total) <2.5E4 5.14E-2 476E-2  4.80E-2 1-4 4.90E-2 43 4/13/00 3.2E+5 7.1E+6
1268n <1.3E-3 <8.6E-4  <8.6E-4  <82E4 <8.6E-4 4/19/00
129 <2.5E-6 7.72E-5 7.73E-5 8.71E-5 37 8.05E-5 7.1 4/17/00
Bipy <1.0E4 <1.0E4 <l.IE4  <l.1IE4 <1.1E-4 4/19/00
=y <8.8E-6 5.50E-5 5.60E-5 4.80E-5 7-11 5.30E-5 8.2 4/13/00
=y <5.7E-6 2.70E-5 2.40E-5 2.10E-5 12-21 2.40E-5 12,5 4/13/00
5y <6.8E-9 1.06E-6 9.94E-7 9.82E-7 0.3 1.01E-6 42 4/13/00
oy <5.9E-8 2.23E-6 2.07E-6  2.08E-6 2-6 2.13E-6 42 4/13/00
B3y <4.7E-8 1.95E-5 1.76E-5 1.80E-5 0.5 1.84E-5 55 4/13/00
P Np <5.3E-6 <54E-6  <54E-6  <5.5E-6 <5.5E-6 4/19/00
Py <1.2E-3 <1.2E-3 <l2E3  <l1.2E3 <1.2E-3 4/19/00
20py <2.4E-3 <24E-3 <24E-3  <24E-3 <2.4E-3 4/19/00

(1) Samples run directly by GEA and did not require a preparation blank.

(2) Alpha sum refers to the summation of 2*Pu, 2*'2¥%py, #'Am, and 2****Cm alpha activities.

(3) The error represents the error of each reported sample concentration. In some cases, the error was identical and a single error value is given.

In other cases, the reported values had varying errors and the error range is given.

(4) Based on the summation of **Eu and **Eu.
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Table 3.3. 241-AP-101 Composite, ICP-MS Stable Element Results

Lab ID PB-1701 00-1701 ~ 00-1701D 00-1701T .
Sample ID  prep blank  sample duplicate -, triplicate Propagated Average RSD
Rundate  4/13-19/00 4/13-19/00 4/13-19/00 4/13-19/00 - lo )
Units ng/mL ug/mL pg/ml © . upg/ml % Errort" pg/mL %
Analyte
As 0.13 1.46 1.15 1.18 2-4 1.26 14
B 6.42 155 153 17.2 1 16.0 6.5
Be 0.012 1.32 1.28 1.35 1-2 1.32 27
Ce <0.079 <0.077 <0.075 <0.072 <0.077
Co 0.014 0.356 0.331 0.369 13 0.352 5.5
¢ 0.014 4.96 490 5.40 1 5.09 54
Eu <0.017 <0.016 <0.016 <0.015 <0.016
1271 <0.013 242 249 2.73 2-5 2.55 6.4
Li <0.064 0.323 0.329 0.367 1 0340 - 7.0
Mo <0.013 159 134 14.1 12 145 89
Pr <0.018 <0.018 <0.017 <0.017 <0.018
Rb 0.017 3.92 3.78 422 1 397 5.7
Sb 0.029 0.045 0.041 0.040 4-10 0.042 72
Se <23 <23 <23 <23 <23
Ta <0.087 <0.087 <0.089 <0.089 <0.089
Te <0.17 <0.17 <0.16 <0.16 <0.17
Th <0.011 <0.011 <0.011 <0.011 <0.011
Tl <0.0055 0.0192 0.0168 0.0165 3-8 0.018 8.5
U <0.14 58.9 529 54.1 35 553 5.7
\Y% <0.79 <0.77 <0.75 <0.72 <0.77
w <0.089 28.5 284 289 2-5 286 0.9
HAMU <0.011 <0.011 <0.011 <0.011 <0.011
WAMU <0.010 <0.010 <0.010 <0.010 <0.010
WAMU <0.0069 <0.0071 <0.0072 <0.0072 <0.0072
Note: the last 3 listed elements, AMU-241, 242, and 243, were listed in this table with a concentration of pg/mL
as opposed to the radionuclide table in units of pC¥/mL. In order to determine the concentration in pC/mL, the
mass would have to be assigned to a radioisotope and multiplied by the specific activity. Thus if AMU-241 is
assigned to Am, then the activity becomes <0.038 pCi/mL; if AMU-241 is assigned to Pu, then the activity
becomes <1.2 nCi/mL. The same concept is applicable to the other two masses.

(1) The error represents the error of each reported sample concentration. In some cases, the error was identical and a single error value is given.
In other cases, the reported values had varying errors and the error range is given.
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Table 3.4. 241-AP-101 Composite, IC Results

Specification 7
Envelope A
. ) Measured Limits
LabID 00-1701 00-1701D  00-1701T ’ ' ‘ ‘Mole analyte  Mole analyte
Sample ID  sample duplicate  triplicate  Averdge RSD  Average permoleNa  permoleNa
Units  pg/mL pg/mL pg/mL, ug/mlL % M Ratio Ratio
[norganic Anions®™, run date 4/23-24/00
Fluoride® 2,880 2,880 2,940 2,900 1.2 1.5E-1 2.7E-2 9.1E-2
Chloride 2,000 1,920 2,010 1,980 2.5 5.6E-2 9.9E-3 3.7E-2
Nitrite 42,200 41,000 42,400 41,900 1.8 9.1E-1 1.6E-1 3.8E-1
Nitrate 133,000 130,000 133,000 132,000 1.3 2.1E+0 3.8E-1 8.0E-1
Phosphate 1,040 1,000 1,020 1,020 2.0 1L1IE2 1.9E-3 3.8E2
Sulfate 4,070 3,940 4,080 4,030 1.9 42E-2 7.5E-3 1.0E2
i0rganic Anions®, run date 5/11-13/00
Acetate® 1,540 1,790 1,600 1,640 8.0
Formate 1,130 1,260 1,200 1,200 5.4
Oxalate 1,800 1,780 1,820 1,800 1.1
Citrate <890 <890 <890
|Additional analyte information from Inorganic Anion analysis
Bromide <500 <500 <500

(1) Overall error for reported results is estimated to be within +/-15%, 2-c.

(2) The fluoride results represents the summation of fluoride, acetate, and formate.
(3) Overall error for the reported results is estimated to be within +/-30%, 2-c.

(4) The acetate value represents the summation of acetate and glycolate.
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Table 3.5. 241-AP-101 Composite, Miscellaneous Analyte Results

Specification 7
Envelope A
Measured Limits
LabID PB-1701  00-1701 00-1701D 00-170]T Mole analyte  Mole analyte
Sample ID prep blank  sample  duplicate triplicate Average .RSD  Average ) permoleNa  permoleNa
Unlts  pg/mL ug/ml, pg/mL pg/mlL  upg/mbl Y% M Run Date Ratio Ratio
Analyte“)
[Persulfate Method®
TIC 6,550 6,400 6,430 6,460 12 S4E-1  4/13-14/00 9.58E-2 3.0E-1
TOC 1,860 1,980 2,030 1,960 4.5 L.6E-1  4/13-14/00 291E-2 5.0E-1
TC® 8,410 8,390 8,460 8,420 04 4/13-14/00
TC, Furnace Method® 8,530 8,670 8,620 8,610 0.8 4/13-14/00
Mercury 0.026 <0.025 <0.025 0.032 <2E-7 5/11/00 <3E-8 1.4E-5
Cyanide 5.81 5.56 5.73 5.70 22 5/11/00
Ammonia® 1.83 1.70 1.61 1.71 6.5 4/11/00
Total hydroxide 42,300 41,100 40,500 41,300 2.2 24E+0  5/11/00
Units g/mL g/mL g/mL g/ml %
Density 1.307 1.309 1.308 1.308 0.076 4/5/00

(1) Overall error for the reported results (except for ammonia) is estimated to be within +/-15%, 2-c.
(2) Reporting units are ug C/mL solution.

(3) Total carbon is the sum of the TIC and TOC of the persulfate oxidation method.

(4) Error is estimated to be +/-20%, 2-c.
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4.0 Procedures, Quality Control, and Data Evaluation

A discussion of procedures, data quality, and quality control is provided below for each analytical
method. The PNL-ALO-128 preparative blank spike and matrix spike recoveries are relevant to ICP
and specifically included TCLP metals. However, two of the TCLP metals (As and Se) are included
in the ICP-MS analysis. Other analytical methods, as well as ICP, generally relied on post digestion
blank spikes and post digestion matrix spikes for use in data quality assessments. Analytical
instrument calibration and calibration verification was performed in accordance with the SBMS
Quality Assurance Program. This QA program is in compliance with HASQARD. Raw data
including bench sheets, instrument printouts, data reduction, and calibration files are maintained or
cross-referenced in the project files.

4.1 Metals Analysis by ICP—Tables 3.1 and 4.1

The PNL-ALO-128 acid extracted samples required 5, 10 and 50-fold dilutions in order to quantify
all analytes of interest according to PNL-ALO-211. The detected analytes at or above the estimated
quantitation level (EQL) are reported with an uncertainty of £15% (2-c), and is equivalent to ten
times the MDL. Values in brackets “ ]” are less than the EQL, and have uncertainties greater than
+15%. Non-detected analytes are reported as less than the MDL. As the MDL is approached,
uncertainty increases to 100%.

Quality control for the ICP analysis consists of sample duplicates, process blanks, serial dilution,
matrix spikes, laboratory control standards (LCS) or blank spikes, post spikes, verification check
standards, and high calibration standards. Matrix spike and LCS recovery and precision quality
control parameters were also defined by BNFL. These quality control parameters were evaluated in
detail and are summarized below.

Replicates: All analytes of interest were recovered within the precision tolerance limit of <15%
relative standard deviation (RSD) except for P where the RSD was 16%.

Preparation blanks: All preparation blank analytes of interest were within tolerance limit of < EQL or
< 5% of sample concentration in the prepared samples.

Serial dilution: Results from serial dilution were within tolerance limit of < 10% for all analytes
tested after correcting for dilution.

Matrix spikes: All matrix-spiked analytes of interest were recovered within tolerance limits of 75%
to 125% recoveries except silver, barium and lead. Silver recovery (about 35%), barium recovery
(about 30%) and lead recovery (about 65%) were all low and may be related to the presence of sulfate
and/or carbonate in the sample. Low silver recovery is probably due to the small amount of
hydrochloric acid used during sample processing resulting in some silver chloride precipitation.

LCS: Al LCS aliquots had a small amount of precipitate remaining after processing that required
filtration. All analytes of interest were recovered within tolerance limit of 80% to 120% recoveries
except silver. Low recovery of silver in the blank spike (about 69%) was probably due to the small
amount of hydrochloric acid used during sample preparation resulting in some silver chloride
precipitating from solution. The LCS for silver recovery was 69%, below QC Acceptance Criteria of
80%-120%.
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Post-spiked samples: All analytes of interest were recovered within tolerance of 75% to 125% except
silicon and palladium. Silicon recovery (147%) exceeded tolerance limit. Palladium recovery (53%)
exceeded tolerance limit. All other analytes of interest above EQL were within tolerance. Palladium
was found low in the group B spike. Single element palladium at 2.0 pg/ml measured at the
beginning, middle and end of the run, were well within the tolerance limit. Palladium was not
detected in the sample aliquots.

Verification check standards: Concentrations of all analytes were within the tolerance limit of + 10%
accuracy in standards (except palladium). The calibration blank concentration was acceptable, less
than two times the IDL. The palladium in the QC check standard was low (about 42% to 48%),
however, a single element standard of palladium at 2.0 pg/ml measured at the beginning, middle and
end of the ICP run was well within tolerance limit indicating acceptable palladium accuracy.
Palladium was not detected in the sample aliquots.

High calibration standard check: Verification of the high-end calibration for all analytes measured
was within tolerance limits of + 5% accuracy.

Detection limits: The reported MDLs for all analytes were less than the BNFL MRQs and in most
cases, the EQLs were less than the MRQs (Ba, La, Rh, Ru, and Si EQLs were higher than the
associated MRQs).

4.2 Total Uranium (KPA) Tables 3.1 and 4.1

Triplicate PNL-ALO-106 acid digested samples were measured for total uranium according to
procedure PNNL-ALO-4014 using Kinetic Phosphorescence Analysis (KPA). The triplicate results
showed excellent agreement with a RSD of 1%. A small amount of uranium was detected in the acid
digestion process blank; however, the level was a factor of 10,000 lower than the uranium measured
in the samples. A blank prepared at the time of the analysis did not detect any uranium. Uranium
continuing calibration verification (CCV) standards analyzed before and after the samples agreed
within 3% of the known values. A specific blank spike and a matrix spike were not run. The U(KPA)
analysis results agreed well with the UJCP-MS) analysis results.

4.3 Radioisotopic Analyses, Tables 3.2 and 4.2

Gamma energy analysis (GEA), pertechnetate, tritium, "*C, and "°Se analyses were performed on as-
received samples, i.e., acid digestion of sub-samples was not performed. Other radioisotopic analyses
were performed using the PNL-ALO-106 acid digested samples. Because a radioisotopic LCS is not
available, post digestion spikes, tracers, and/or carriers were used, as appropriate, for monitoring
process control.

Gamma Spectrometry

Triplicate 100-uL aliquots of the AP-101 original material were prepared into 2-mL geometries with
deionized water (no acid digestion was aPplied). The small aliquot size was necessary to reduce the
detector dead time attributed to the high *’Cs activity. The samples were counted and analyzed
directly by GEA according to procedure PNL-ALO-450. Because no sample manipulation was
performed other than simple aliquoting and diluting, no preparation blank was prepared. In order to
meet the required detection limits, the samples were counted for 14 hours each. Despite the longer
counting time, the * Am MRQ was not met; this isotope however was quantified using radiochemical
separations. Only ’Cs, **Cs, and *Co could be identified in the gamma spectra. The triplicate
concentrations of *'Cs, '**Cs, and ®Co agreed to within £3%, well within the <15% RSD acceptance
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criteria. The other requested analyte concentrations were below the minimum reportable quantities.
Analysis for '*’Cs by GEA was not possible because this isotope has no y-emissions.

Pertechnetate

The radiochemical *Tc determination was requested to measure only Tc in the +7 oxidation state
(pertechnetate). To this end, all sample manipulations had to be non-oxidizing so as not to alter the
original Tc oxidation state. Small aliquots from the as-received material (no digestion) were taken for
analysis according to procedure PNL-ALO-432. A blank was prepared and run in parallel with the
samples. This procedure normally requires the use of a sodium dichromate addition to oxidize the Tc
to the +7 oxidation state. The sodium dichromate addition was omitted and the procedure was
otherwise performed as written. The separated fractions were then counted according to RPG-CMC-
408. One sample was also counted by gamma spectrometry (according to PNL-ALO-450) to verify
the absence of *’Cs. Pertechnetate was added to the blank spike and matrix spike and their
recoveries were 99% and 84%, respectively, well within project requirements. The sample activity
propagated 1-c uncertainty was 4%. The RSD of the triplicate samples was 8%, again well within the
project-required <15% RSD. The blank contained no measurable **Tc with a detection limit well
below the MRQ.

Comparison of the pertechnetate values to the ICP-MS generated values show excellent agreement.
This indicates the *Tc present in AP-101 is primarily in the +7 oxidation state.

Total Alpha
The total alpha activity was determined by direct-plating small aliquots of the acid-digested samples

onto planchets according to RPG-CMC-4001. The samples were then counted on Ludlum detectors
according to RPG-CMC-408. The sample activities resulted in a 9% RSD, well within the <15%
RSD acceptance criteria. Alpha activity was not found in the preparation blank. The blank spike
2Py recovery was 99% and the matrix spike 2°Pu recovery was only 55%. The low matrix spike
recovery is attributed to the solids loading on the planchet from the sample matrix salts that
attenuate/absorb the alpha emissions. This is a physical problem with the sample as it is presented to
the detector and does not indicate the analysis is out of control. What this does indicate is that the
analytical method (which does not correct for solids loading) is probably biased low by as much as
45% for this matrix. A better indication of the total alpha activity is given by the summation of the
alpha emitters (*****°Pu, #*Pu, 2! Am, 2****Cm and #2Cm), where matrix effects have been
eliminated through radiochemical separations. These alpha-emitter summations range from 18% to
39% higher than the total alpha activity found by direct plating. The RSD for the summation method
is =1%.

Total Beta

The total beta activity was determined by directly plating small aliquots of the acid-digested samples
onto planchets according to RPG-CMC-4001. The samples were then counted on a low-background
alpha/beta gas-flow proportional counter according to RPG-CMC-408. The detectors were calibrated
for beta activity relative to *Sr/”®Y. The beta energy of '*’Cs is similar to that of ®°Sr and will have a
counting efficiency similar to that of pure *°Sr. The total beta analyses compared to the *’Cs
determinations shows that virtually all of the beta activity is due to "*’Cs as the two activity
concentrations are in excellent agreement. The 5% RSD is within the experimental error. The blank
spike and matrix spike showed excellent *Sr/*®Y recoveries at 100% and 103%, respectively.

Plutonium, Americium, and Curium

Analyses of Pu, Am, and Cm were conducted on the acid-digested samples. The Pu and Am/Cm
separations were performed according to PNL-ALO-417; the separated fractions were precipitation
plated according to PNL-ALO-496; and the samples were counted by alpha spectrometry according to
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PNL-ALO-422. Plutonium recovery was traced with ***Pu. The curium chemistry is known to
follow the americium and both these isotopes were traced with **Am. Plutonium radiochemical
yields were excellent at >90%. Radiochemical yields for Am ranged from 70% to 86%. In both
cases, ample counts were obtained to define analyte and tracer activities. Neither Pu, Am nor Cm
were detected in the preparation blank. The blank spike and matrix spike for Pu resulted in 98% and
101% yield-corrected recovery. This indicates the chemistry and analyses were not biased. The
blank spike and matrix spike for the Am (and Cm) fractions resulted in 94% and 91% yield-corrected
recovery. The 2**#*°Py RSD was 2% and the **Pu RSD was 5%. The >’ Am RSD was 2% and the
#324Cm RSD was 29%. This latter high RSD reflects the much higher uncertainty associated with
the analytical results, which were approximately 5 orders of magnitude less than the requested MRQ.

Strontium-90

The Sr separation was performed on the acid-digested samples according to PNL-ALO-476 and
radiochemical yields were traced with *Sr. The separated fractions were then beta-counted according
to RPG-CMC-408 and gamma counted according to PNL-ALO-450 (for ¥*Sr determination and *’Cs
impurity assessment). Two of the separated fractions contained a small amount of *’Cs and a
correction to the beta count rate was applied for these samples. Strontium-90 was not found in the
preparation blank. The RSD was 0.3%, indicative of excellent precision. The LCS and matrix spike
recoveries were 92% and 99%, respectively, indicating good accuracy.

Tritium

Aliquots of AP-101 composite were diluted in water and distilled for *H determination according to
procedure PNL-ALO-418. Two serial distillations were required to isolate tritium from *’Cs.
Tritium was then measured using liquid scintillation counting according to procedure PNL-ALO-474.
The first distillation showed the presence of higher-energy beta activity, most likely due to *’Cs. A
second distillation succeeded in removing most of this contamination; however, two of the triplicate
samples required subtraction of weak beta contamination using the ratio of the counts in the tritium
energy region to the counts at higher energies, as determined from the first counting results. The
triplicate results showed good agreement with a RSD of 5%. A blank spike showed good recovery at
96%. No tritium was detected in a blank processed with the samples.

Selenium-79

Direct AP-101 composite sub-samples were analyzed in triplicate for "°Se following procedure PNL-
ALO-440. Each sample was spiked with 20 mg Se carrier in solution for yield correction. The
samples were passed through mixed-bed anion and cation exchange resins that removed most
radiochemical interferences. Selenium was distilled as selenium bromide and then reduced to
elemental form. The chemical yield was determined gravimetrically by weighing the recovered
elemental selenium. The selenium was then dissolved and the "°Se activity was determined by liquid
scintillation counting according to procedure PNL-ALO-474. The liquid scintillation spectra did not
show clear evidence for a ’Se peak and there appeared to be some weak beta contamination evident
in the higher energy region of the beta spectrum. Hence, the results probably have a slight high bias.
The measured "*Se activity (averaging 5.8E-5 uCi/ml) was below the requested MRQ of 9.0E-5
uCi/ml and only slightly above the nominal MDL of 2.E-5 uCi/ml. The sample RSD of 18%
exceeded the RSD acceptance criterion of <15%; however, measurement uncertainties were as high
as 11% (1-c) and the sample activities were only a factor of three higher than the MDL. A "Se
standard was not available, thus '*C (similar beta endpoint energy as °Se) was used to calibrate the
liquid scintillation detector. For the same reason a blank spike and a sample spike could not be run.
The sample carrier recoveries were generally low at 27% to 63% and the blank recovery was 68%.
All sample activities were corrected for radiochemical yield. The process blank did not show any
evidence of contamination.
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Carbon-14

Direct samples of the AP-101 composite were analyzed in triplicate for *C following procedure PNL-
ALO-482. The samples were combusted in a Coulometrics Carbon Analyzer Furnace causing
oxidation of all carbon species present to CO,. A natural carbon compound was added as a carrier
and all of the CO; released was collected in a sodium hydroxide trap. An aliquot of the trap solution
was then counted by liquid scintillation counting according to procedure PNL-ALO-474. The
triplicate results showed good agreement with a RSD of 5%. The blank spike and sample spike
showed good recoveries at 97% and 96%, respectively. Carbon-14 was not detected in the blank.

4.4 Inductively-Coupled Plasma—NMass Spectrometry, Tables
3.3.and 4.3

Splits from the acid extraction (PNL-ALO-128) were submitted for ICP-MS analysis according to
procedure PNL-ALO-280, Rev. 1. The sample splits were from the same processed solutions as were
delivered for ICP analysis. A preparative blank and TCLP-spiked blank and sample were also
submitted for ICP-MS analysis (As and Se were the relevant spiked analytes).

Values for the following isotopes were obtained using responses from related isotopes: °Sn
(obtained from ''*Sn), #*'Pa (obtained from *Th), and *°Pu, 2! AMU, 2?AMU, **AMU (obtained
from 239Pu). Because the concentrations of these isotopes were determined indirectly, 126Gn, 2'pa,
240Pu, 241AMU, 2 AMU, and 2 AMU results should be considered semi-quantitative.

In general, the results for the quality control samples (i.e., calibration verification standards,
duplicates, blank spike, sample spike, and post digestion sample spikes) were well within acceptance
criteria. One of the CCV results for tellurium and tantalum and the spike recovery for thallium, were
outside the acceptance window (<20% for the CCV and <30% for the Spike). Tellurium and
tantalum did have another CCV result that was acceptable. The CCV results for thallium were
acceptable. The RSDs for all detected analytes were <15%. The MDL for 'Pa was slightly above
the MRQ. The preparation blank for As and B represented 10% and 40% of the measured sample
concentrations, higher than the 5% acceptance criteria defined in the QA plan.

The *Tc values reported assume that the Ru present is exclusively fission-product Ru, and therefore
does not have an isotope at mass to charge ratio (m/z) 99; i.e., everything observed at m/z 99 is due to
®Tc. From the appearance of the Ru isotopic abundance, this appears to be a reasonable assumption;
the isotopic fingerprint exhibited is not natural. Good agreement between the total *Tc and the
pertechnetate (radiochemical determination) values were obtained.

4.5 Anion Analysis, Tables 3.4 and 4.4

Anion analysis was conducted according to two different methods in an effort to achieve the desired
specificity. One method, PNL-ALO-212, Determination of Inorganic Anions by Ion
Chromatography, is optimized for determination of inorganic anions. The other method, AOAM-1,
Method for the Analysis and Quantification of Organic Acids in Simulated and Actual Hanford Tank
Wastes by Ion Chromatography, is optimized for the determination of organic acids. Both methods
were used to evaluate the anionic analytes of interest on unprocessed AP-101 composite sub-samples.
Oxalate concentration was determined by the inorganic anion method, however the reliability of the
organic anion method is considered to provide superior oxalate results.

Inorganic Anions
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The AP-101 composite sub-samples were diluted 2000 to 5000 fold at the IC workstation to ensure
that all anions reported were measured within the calibration range. All client-defined MRQs were
met at the dilutions analyzed. From recoveries demonstrated on some of the verification standards,
the AP-101 sample matrix had an adverse effect on the IC column and some reported results may be
10% to 20% low. By further diluting the sample, this effect could be minimized, but at the expense
of meeting the MRQs (particularly phosphate and sulfate).

For the IC column and parameters used, the IC system cannot separate fluoride, acetate, and formate;
the IC system quantifies and reports all as fluoride. Acetate (and/or glycolate) and formate were
quantified in the organic anion analysis, the sum of these nearly equaling the “fluoride™
concentration. An upper bound to the fluoride concentration can be calculated by subtracting the
acetate and formate sum from the reported fluoride concentration providing 50+/- 960pg F/mL or
<1000 pg F/mlL.

Duplicates: The RSD was <3% for all anions, well within the <15% RSD acceptance criterion.

Matrix Spike: The matrix spike recoveries for all anions, except nitrate, were within the spiking
acceptance criteria of 75% to 125%. The high nitrate concentration of the sample relative to the
nitrate spiking level (i.e., sample concentration was 10 times greater than the spike concentration)
significantly impacts the ability to measure the nitrate spike. No attempt was made to spike the
samples at an additional spiking level. A 10,000x dilution provided a result of 130,000pg/mL nitrate,
in good agreement with the 2000x dilution. This indicates the matrix effects on nitrate determination
are negligible.

Blank Spike: The blank spike recoveries for all anions, except nitrate, were within the Laboratory
Control Samples (LCS) acceptance criteria of 80% to 120%. The nitrate recovery was slightly low at
78%. It should be noted that the blank spike nitrate recovery was not consistent with other control
standards analyzed during the analysis run (e.g., Verification Check Standards).

System Blank/Processing Blanks: A dozen system blanks were processed during the analysis of the
samples. No anions were detected in the system blanks above the method detection limit.

Quality Control Calibration Verification Check Standards: Over twenty mid-range verification
standards were analyzed throughout the analysis runs. Numerous verification standards analyzed just
after the analysis of some of the AP-101 samples demonstrated low recoveries (i.e., recoveries
ranging from 80% to 90%). Failure of the verification standard was only observed in those standards
analyzed just after the AP-101 samples that were prepared with the least dilution. Numerous reruns
were performed alternating the AP-101 (at various dilutions) and the verification standard to obtain
valid data.

Organic Anions
Sample AP-101 was diluted 2000-fold to give acceptable total ion loading on the column. The

reported acetate concentration represents the summation of acetate and glycolate, since both ions
co-elute under the sample analysis conditions. From tank waste and solubility studies, the acetate and
glycolate concentrations are tank waste type dependent. That is, for one tank waste the component
may be entirely acetate; for another tank with a different fill history, the component may be primarily
glycolate, or a combination of both analytes (Sharma et al. 1998, Camaioni et al. 1998, Barney 1996,
Ashby et al. 1994).
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The RSD of the triplicate values were well within the <15% acceptance criteria. The method
detection limits are given in Table 4.4. The oxalate MDL was below the client-directed MRQ; other
analyte MRQs were undefined.

Matrix spiking was done in triplicate at a level approximately 1.5 times the level of analyte in the
final diluted samples. This level of spiking is at a challenging level for accurate quantitation; the
reported levels are near the lowest calibration point for each analyte. The acetate matrix spike
recoveries were 175%, 91%, and 105%, averaging 124%. The formate matrix spike recoveries were
71%, 104% and 79%, averaging 84%. The oxalate matrix spike recoveries were 122%, 92%, and
129%, averaging 114%. The value for acetate in the matrix spike sample should be considered
suspect, as the peak quantitation had to be done by estimation (since the peak size was so small). The
other data represent quantitation that was extracted directly from electronic integration data. Overall,
the average data for MS and MSD were within acceptable limits. The LCS consisted of a mixture of
formate and oxalate and resulted in 89.3 and 103.8% recoveries, respectively.

4.6 Miscellaneous Analytes, Tables 3.5 and 4.5

Inorganic and Organic Carbon

The AP-101 composite analysis was performed by the hot persulfate wet oxidation method according
to PNL-ALO-381 and by the furnace oxidation method according to PNL-ALO-380. The hot
persulfate method uses acid decomposition for TIC and acidic potassium persulfate oxidation at 92-
95°C for TOC, all on the same sample, with TC being the sum of the TIC and TOC. The furnace
oxidation method determines TC by oxidizing all forms of carbon (i.e., inorganic and organic) in
oxygen at 1000 °C. Although the ASR requested TOC and TIC by the furnace method, the method is
considered reliable only for TC. For the sample matrix analyzed, the furnace method and hot
persulfate method should provide equivalent TC results; this was confirmed, with the average hot
persulfate TC being 8420 pg/ml and the furnace TC being 8610 pg/ml, an RPD of about 2%.

Per procedures, all sample results were corrected for average percent recovery of system calibration
standards and were also corrected for contribution from the blank. Precision and bias were estimated
to be £15% (2-0).

The TIC standard is calcium carbonate and TOC/TC standard is o-Glucose. The standard materials
were used in solid form for system calibration check standards as well as matrix spikes. The QC for
the methods invelves calibration blanks, system calibration standards, sample duplicates, and one
matrix spike per matrix type.

Calibration Standards: The QC system calibration check standards were all within acceptance
criteria of 90% to 110%, with the average recovery being about 99% for TIC and 99% for TOC over
the two days that the hot persulfate analyses were performed and about 100% for TC for the furnace
analyses.

Calibration Blanks: The calibration blanks run at the beginning, middle, and end of the analysis run
were acceptable and the standard deviations for the TIC and TOC blanks were near the historical
pooled standard deviation used to establish the method detection limits. On the May 12® run, the
TOC blanks were about 2 to 3 times higher than normal, but were quite consistent. Because the blank
results were subtracted from the sample results, the high blanks should have no effect on the reported
data within the reported uncertainty.
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Replicates: All RSDs were less than 5%, indicating good precision between all measurements. The
RSDs met the acceptance criterion of <15%.

Matrix Spike: The accuracy of the carbon measurements can be estimated by the recovery results
from the matrix spike. The matrix spike for both the hot persulfate and furnace method demonstrated
recoveries of about 96% to 99% for TIC, TOC, and TC; well within the acceptance criteria of 75% to
125% recovery.

Laboratory Control Sample: No LCS was included in the carbon analysis procedure.

Mercury
The samples were analyzed by cold vapor atomic absorption spectrophotometry for inorganic

mercury according to PNNL-ALO-201. Four aliquots of 0.2 ml including one for matrix spike, was
processed and diluted to a final volume of 25 ml per procedure PNNL-ALO-131; no additional
dilution was performed. Concentration of all sample aliquots measured were near instrument
detection limit and several times lower than MRQ (1.5 pg/ml). The low calibration standard was
defined as the instrument detection limit (DL) for the reported results and assumes non-complex
aqueous matrices. Routine precision and bias is typically + 15% (2-c) or better for non-complex
aqueous samples that are free of interference.

Following are results of quality control checks performed during Hg analyses. In general, quality
control checks met the requirements of the governing QA Plan.

Working Blank Spike/Process Blank Spike: The process blank spike recovery was 100%, well within
the acceptance criteria of 80% to 120%.

Matrix Spiked Sample: A matrix spike was prepared for the samples submitted under this ASR.
Recovery of the matrix spike was 97%, well within the acceptance criteria of 75% to 125%.

Duplicate/replicates: The RSD was not calculated since all replicate results were less than 5 x IDL.

Laboratory Control Sample (liquid): Sample recovery of mercury in SRM-1641d (certified by NIST
to contain 1.60 £ 0.018 pg/ml) was recovered within acceptance criteria of 75% to 125%.

System Blank/Processing Blanks: A system blank was processed during the analysis of the sample.
The concentration measured was within about two times detection limit or less. Samples were about
the same concentration as the process blank.

Quality Control Calibration Verification Check Standards: Six mid-range verification standards were
analyzed throughout the analysis run. All were within the acceptance criteria of 80% to 120%
recovery for the verification standard.

Cyanide

The AP-101 composite samples were distilled according to PNL-ALO-287 with the addition of
sulfamic acid to minimize interference from high nitrates present in the sample. The distillates were
analyzed for CN concentration according to PNL-ALO-289. The reporting limits were estimated to
be approximately 0.25 pg CN/ml based on the sample quantity distilled. No quality control or other
measurement problems were encountered.
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An independent mid-range calibration check solution run at the beginning, middle, and end of the
analysis batch gave an average recovery of 100%. These calibration check standards ranged from
99% recovery to 100% recovery, which is within the 85% to 115% acceptance criteria of the
governing QA plan.

The AP-101 composite was analyzed in triplicate. The RPD between the sample and duplicate was
4.4% and the RSD for the triplicates was 3.1%. The measurement precision met the quality control
criterion of <15% RSD. The LCS (a distilled blank spike) recovery was 101%, well within the
quality control acceptance criteria. The spike recovery for the spiked AP-101 composite was 95%,
well within the acceptance criteria of 75% to 125%.

Ammonia

Ammonia was measured in triplicate sample aliquots of AP-101 composite using an ion selective
electrode according to procedure PNL-ALO-226. The ammonia probe was calibrated using five
standards spanning ammonia concentrations from 1.0E-2 to 1.0E-6 M. The method of standard
additions was used to determine the ammonia concentrations by first taking a direct reading and then
adding a known standard to each sample. The triplicate concentrations were in good agreement with a
RSD of 6%. The method detection limit was estimated at 0.2 pg/ml, well below the requested MRQ
value of 140 pg/ml.

Hydroxide

A sample of the AP-101 composite was analyzed in triplicate for the free hydroxide content following
procedure PNL-ALO-228. Direct sample aliquots were analyzed using a Brinkman 636 Auto-
Titrator. A 0.1186 N NaOH solution was prepared for use as a standard and sample spike and the
titrant was a 0.2040 M HCI prepared solution. Triplicate determinations resulted in £3% RSD. The
standard recoveries averaged 100% and the sample spike recovery was 88%. Hydroxide was not
detected in the reagent blank, demonstrating an MDL of 0.02M OH or 340 ug OH/mL.

Density

The density of the AP-101 composite was calculated using the net sample mass in a 10-mL
volumetric flask at ambient temperature. The RSD of the measurements was 0.08%.
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Table 4.1. 241-AP-101 Composite, ICP Metals QC Results

. . . . ) . Post - _ Post
LabID I ' BNFL \ Maix ' Matix  Matrix
SampleID “Average . RSD - MDL . MRQ LCS © Spike.  Spike(A)  Spike (B)
Units pg/mL % peg/mL ug/ml, -%Recovery Y% Recovery %Recovery % Recovery
Wcceptance Criteria <15%\*" 80%-125%  75%-125%
Analyte"’
Ag <0.63 0.63 17 69 35 96
Al 6,940 5.5 1.5 75 113
Ba [0.33] 3.0 0.25 23 87 30 96
Bi <25 25 170 95
Ca 7.7 2.0 63 150 97
Cd [2.0) 29 0.38 7.5 92 87 97
Cr 143 89 0.51 15 93 94 103
Cu [1.6] 74 0.63 17 97
Fe [2.5] 14 0.63 75 97
K 31,200 2.1 51 750 115
La <13 13 23 100
Mg <25 25 170 102
Mn <1.3 1.3 17 99
Na 129,000 2.9 3.8 170
Nd <5 25 170 101
Ni 7.9 7.6 0.76 30 88 85 99
P 314 16 25 330 98
Pb [15] 0.0 25 300 101 65 107
Pd <19 19 390 53
Rh <7.6 7.6 18 95
Ru <28 28 36 96
Si 137 4.0 13 90 147
Sr <0.38 0.38 17 97
Ti <0.63 0.63 17 95
U [62] 9.7 st 780 104
U(KPA)® 5i.1 14 0.0002 780
[UQICP-MS)® 55.3 5.7 0.02 NP 115
Zn [5.6] 37 13 17 89 92 96
Zr [1.4) 42 1.3 17 100
IAdditional analyte information
As* <6.3 95 97 107
Be* [1.0] 5.6 97
B* 15 2.6 97
Co* <13 97
Li* <0.76 95
Mo* [11] 11 97
Se* <6.3 95 (80] 104
Sn <38 93
T* <13 92 913 97
A <l.3 97
w* <51 95
Y <13 99

Shaded areas highlight non-compliances with BNFL acceptance criteria, see report for discussion.
(1) Overall error for reported results is estimated to be within +/-15% 2-o; however resuits in brackets "[ J" are less than the estimated
quantitation level (i.e., 10-times MDL) and error is anticipated to exceed +/-15%.

(2) U (KPA) indicates U determination by kinetic phosphorescence; U(ICP-MS) indicates U determination by ICP-MS.
QC parameters for these techniques were not specified.

(3) RSD acceptance criteria for Na concentration is <3.5%.
*Analytes on ICP-MS Specification 7 list.
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Table 4.2. 241-AP-101 Composite, Radionuclide QC Results

Blank spike MS
00-1701 : . BNFL Blank Acceptance Matrix Acceptance
Average % Err RSDY MDL: MRQ Spike - Criteria Spike Criteria
Units  uCi/fmL 1~ %  uCimL  pCimL  %Recovery %Recovery  %Recovery % Recovery
[Radiochemical Analytes
‘H 4,83E-3 3 47 2.0E4 2.1E=2 96 80-120 N/A®
Ne 2.63E-4 8 47 4.0E-5 7.2E4 97 80-120 96 75-125
9Co (GEA)™V 3.29E-3 7 3.0 2.1E-3 NP® N/A
"Se 5.82E-5 5 18 3.0E-6 9.0E-5 NP N/A
%S¢ 8.74E-2 3 0.3 2.0E4 3.0E-2 92 75-125 99 N/A
T (+7) 472E-2 4 8.1 2.0E-5 1.5E-3 99 80-120 84 70-130
1%Rw/Rh (GEA)™ <9E-2 9.0E-2 NP N/A
1355b (GEA)® <6E-2 6.0E-2 1.7EH0 to be obtained N/A
BiCs (GEA)™ 4.73E2 3 2.1 3.9E-2 NP N/A
¥ICs (GEA)Y™M 1.44E+2 2 0.4 3.9E-1 NP N/A
28y (GEAY® <2E-3 2.0E-3 NP N/A
Eu (GEA)® <2E-3 2.0E-3 2.0E-2 NP N/A
*Eu (GEA)™ <4E-2 4.0E-2 9.0E-2 NP N/A
Bipy 1.47E-5 6 52 2.0E-7 1.0E-2 NP N/A
BU0py 1.26E-4 4 1.6 2.0E-7 1.0E-2 98 NP 101 N/A
HAm (GEA™W <4E-2 4.0E-2 1.0E-2 NP N/A
¥Am 1.69E-4 5 24 5.0E-7 3.0E-2 94 NP 91 N/A
#Cm <2E-7 2.0E-7 1.5E-1 NP N/A
WMCm 1.03E-6 21 29 8.0E-8 1.5E-1 NP N/A
Total alpha 247E-4 14 9.1 7.0E-5 2.3E-1 99 70-130 55 70-130
Alpha sum® 3.11E4 0.7
Total beta 1.47E+2 4 4.8 2.0E-1 100 70-130 103 70-130
ICP-MS Analytes
#Tc (total) 4.90E-2 14 43 2.6E4 1.5E-3 80-120 101 70-130
1%5n <9E-4 9.0E-4 6.0E-3 80-120 70-130
1291 8.05E-5 3-7 7.1 6.7E-6 1.8E-5 NP 99 N/A
Bipy <1E4 1.1E4 7.9E-5 developed by lab developed by lab
my 5.30E-5 7-11 82 8.8E-6 4.2E-4 90-110 75-125
By 240E-5 - 1221 12.5 5.7E-6 1.2E-4 90-110 75-125
my 1.01E-6 0.3 42 6.8E-9 4.5E-8 90-110 75-125
By 2.13E-6 2-6 42 5.8E-8 1.4E-6 90-110 75-125
Bey 1.84E-5 0.5 55 4.7E-8 7.2E-8 80-120 70-130
B™Np <6E-6 5.4E-6 3.9E-5 90-110 119 75-125
Bpy <2E-3 1.2E-3 3.0E-2 not provided 110 not provided
Hopy <3E-3 2.4E-3 3.0E-2 not provided not provided

Shaded areas highlight non-compliances with BNFL acceptance criteria, see report for discussion.
(1) Samples were run directly by GEA and did not require a preparation blank.

(2) Alpha sum refers to the summation of **Pu, #*2%py, 2'Am, and *****Cm alpha activities.

(3) In all cases the QC acceptance criteria for the RSD is <15%.
(4) NP: not performed, as stated in Quality Control Parameters for Liquid Analysis
(5) N/A: not applicable, as stated in Quality Control Parameters for Liquid Analysis
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Table 4.3. 241-AP-101 Composite, ICP-MS Stable Element QC Results

< : . -. Post
. . BNRL : Matrix
Average RSD ‘ ‘MDL MRQ 1cs . _MS . Spike
“Units  pg/mL % pg/mL ue/ml Y%recovered Zorecovered - %.recovered-
Acceptance Criteria <15% o 80%-120% 70%-130% - 70%-130%
Analyte
As 1.26 14 0.063 23 117 120 109
B 16.0 6.5 0.16 23 105
Be 132 27 0.004 23 105
Ce <0.077 0.077 23 117
Co 0.352 55 0.012 23 108
133 5.09 54 0.004 1.5 108
Eu® <0.016 0.016 60 . 115
127 2.55 64 0.037 TBD® 94
Li 0.34 7.0 0.063 23 123
Mo 14.5 8.9 0.013 23 108
Pr <0.018 0.018 23 118
Rb 3.97 5.7 0.011 23 106
Sb 0.042 72 0.014 23 94
Se <23 23 23 102 118
Ta <0.089 0.089 23 89
Te <0.17 0.17 23 73
Th <0.011 0.011 23 122
Ti 0.0180 85 0.011 23 139
\" <0.77 0.77 23 110
w 28.6 09 0.23 23 124
BAMUD <0.011 0.011
BAMUD <0.010 0.010
BWAMUD <0.0072 0.0072

Shaded area highlights non-compliance with BNFL acceptance criteria, see report for discussion.
(1) QC acceptance criteria for LCS and matrix spike recoveries and precision were not specified.
(2) To be determined by method
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Table 4.4. 241-AP-101 Composite, IC QC Results

BNFL " Matrix
Average RSD MDL MRQ LCS Spike
Units pg/mL % pg/mL pg/mi, Y recov. % recov.
Ucceptance Criteria,  <15% . 80%-120% 75%-125%
[fnorganic Anions®
Fluoride® 2,900 12 1.3E+2 1.5E+2 110 114
Chloride 1,980 25 1.3E+2 3.0E+2 107 111
Nitrite 41,900 1.8 2.5E+2 2.3E+3 105 119
Nitrate 132,000 13 2.5E+2 3.0E+3 78 128
Phosphate 1,020 2.0 2.5E+2 2.3E+3 104 119
Sulfate 4,030 19 2.5E+2 2.3E+3 106 108
iOrganic Anions®
Acetate® 1,640 8.0 5.5E+2 TBD® 124©
Formate 1,200 52 4.5E+2 TBD® 89.3 84®
Oxalate 1,800 1.0 8.9E+2 1.8E+3 103.8 114©
Citrate <890 8.9E+2 TBD®
lAdditional analyte information
Bromide <500 ’ 108 108

Shaded areas highlight non-compliances with BNFL acceptance criteria, see report for discussion.

(1) Overall error for reported results is estimated to be within +/-15%, 2-c.

(2) The fluoride results represents the summation of fluoride, acetate, and formate concentrations as these cannot be resolved on the IC column.
(3) Overall error for reported results is estimated to be within +/-30% at 2-c.

(4) Acetate concentration represents the summation of acetate and glycolate concentrations.

(5) To be determined by the method

(6) Based on the average of 3 matrix spike recoveries.
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Table 4.5. 241-AP-101 Composite, Miscellaneous Analyte QC Results

Do 7 UBNFL © Blak | Manix

Aversg¢ .~ RSD  'MDL MRQ = Spiké - Spike
Units  pg/mL % . pg/mL pg/ml %Recovery %.Recovery'
dcceptance Criteria \ <15 \ © 780120 . 75-125
Analyte
[Persulfate Method®
TIC 6,460 1.2 4.0E+]1 1.5E+2 98.5
TOC 1,960 45 8.0E+1 1.5E+3 96.3
TC 8,420 04 8.0E+1 97.5
TC, Furnace Method 8,610 0.8 1.7E+2 97.5
Mercury <0.032 25E-2 1.5E+0 100 97
Cyanide 5.70 22 2.5E-1 4.5E+0 101 95
Ammonia 1.71 6.5 2.0E-1 14E+2
Total hydroxide 41,300 42 34E+2 17.5E+4 100 88
Units  g/mL % g/mlL  g/mL
Density™® 1.308 0.076 09

(1) Reporting units are pgC/mL solution
(2) -Acceptance criteria for precision was not specified.
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Appendix A: Tank 241-AP-101 Grab Samples
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CH2M HILL
Hanlord Group, Inc.
P.O. Box 15C0
Richland, WA 99352

~ " Hanford Group, Inc.

February 15, 2000 CHG-0000767

Mr. J. J. Short, Contracting Officer

Office of Procurement Services
U.S. Department of Energy

Office of River Protection

Post Office Box 450

Richland, Washington 99352- 0450

Dear Mr. Short'

CONTRACT NUMBER DE-AC06-99RL14047; SAMPLE MANAGEMENT DOCUMENT
PACKAGE FOR GRAB SAMPLES FROM TANK 241-AP-101

Reference:  Letter, J. J. Short I, ORP, to M. P. DeLozier, CHG, “Contract No. DE-ACO06-
99R1.14047 — Direction to Provide Sample From Tank 241-AP-101 to BNFL Inc.

(BNFL) and to Archive Sample at 222-S Laboratory,” 00-OPD- 0017/0000166
dated January 14, 2000.

As requested in the Reference (1), this letter transmits to the U.S. Department of Energy, Office
of River Protection, three copies of a “sample management document package” for grab samples
from tank 241-AP-101 on February 8, 2000. In accordance with Reference (1), five grab
samples were delivered to the 325 Laboratory and five grab samples are archived at the 222-S
Laboratory for use by BNFL Inc. Five samples were also archived at the 222-S Laboratory for
use by the Waste Feed Delivery program. The attached sample management document package
includes the following information regarding tank 241-AP-101 and the samples obtained: recent
waste transfer history for tank 241-AP-101, past sampling and analysis of tank 241-AP-101

wastes, sample location selection, sampling information and chain-of-custody forms for the
current sampling event.

If you have any questions, please contact Ms. C. DeFigh-Price, at 373-9596.
Very truly yours,

[ N=N

R. F. Wood, Manager W

Contracts Administration
CH2M HILL Hanford Group, Inc.
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Attachment 1
Sample Management Document for Tank 241-AP-101

SECTIONV: Sampling Information

Waste in tank 241-AP-101 has been identified as potentially a suitable candidate LAW Envelope
A feed. On February 8, 2000, ten 120-mL grab samples were obtained from this tank and
provided to BNFL Inc. (BNFL) for analysis and testing to evaluate the waste composition and

ability to process the waste. An additional five samples were obtained for the Waste Feed
Delivery Program.

Table 1 lists the fifteen grab samples and their locations. All samples were obtained on
February 8, 2000 from riser 002. At the time of sampling, all. samples were clear, yellow liquids
with no solids. Five samples were shipped to the Pacific Northwest National Laboratory
(PNNL) 325 Laboratory on February 8, 2000, and ten samples were shipped to the Fluor

Hanford (FH) 222-S Laboratory on February 9 and 10, 2000. Chain-of-custody forms for the
fifteen samples are provided in Section VI.

Table 1. Tank 241-AP-101 Sampling Information

Actual Sample Receiving
Sample Number Elevation (inches)' Laboratory Organization
1AP-00-1 400 325 BNFL
1AP-00-2 400 222-S BNFL
1AP-00-3 400 222-S WFD
1AP-00-4 290 325 BNFL
1AP-00-5 290 222-S BNFL
1AP-00-6 290 222-S WED
1AP-00-7 190 325 BNFL
1AP-00-8 190 222-S BNFL
1AP-00-9 190 222-S WEFD
1AP-00-10 100 325 BNFL
1AP-00-11 100 222-S BNFL
1AP-00-12 100 222-S WED
1AP-00-13 10 325 BNFL
1AP-00-14 10 222-S BNFL
1AP-00-15 . 10 222-S WED

Note:

'Sample elevation is the distance from the tank bottom to the mouth of the sample bottle. All samples were
obtained at the requested sample elevations.

BNFL = BNFL Inc.
WFD = Waste Feed Delivery
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CH'AIK;ZEF-‘CUSTOL RECORD FOR CPO

(1) Sample Number 2 upervlsor/Sam ler b/ D .
, AP_ OOI g (40""‘ a Tz {_“‘ \( o (9) Se?al Intact Upon Release? ngs . No
(3) Tanpk (4) Riser (5) CasK/Pig Serial Ng, 0O . ‘0
10) Seal Intact Upon Receipl? Yes No
AP-J0| 02 00440~ { b :
(6) Shipment Description: (7) Sampling Dala Y N '
(11) Seal Number AND Cask/Pig SERIAL Number D [:]
- E ¢ O O (mzs— // D - Lithium Bromide consislent with this record? (Block S & 6b) Yes No
A. Work Package Nuinber L2~ - .
7 (12) Laboratory Commenls:
Y Amount
B. Caskfig Seal Nymber _1 7271
. . g Concenlralion
C. Date Sample Collected __. 0/) - DO
’ - X-Ray : O 0 (
//U 2 AM- - PadligkSample O 0

D. Time Sample Collected

- Retrieved Partial Sample Stroke Length

(8) Field Comments:

To Be SHIPPED 10 325 BLDG B 00

_C,(x%w j(,”OW/NO SOL\\SS @\7/(/'00

)

g

(1 Rellpq ished By (S(gh and PRINT

/L(,{ o‘u«\T f m\

(14) Received By (Sign and PRINT)

o AT D /7//////

ee—

St -t

e *

(16) Receiver Comments

(15) Datp/Time
‘4o

(1 7) Refinquished By (Signedi Wt PRINT)

///N’/ s "‘/1\ Ao e /.f Pt 3]
.-':/‘/-.'.4/),4..4,/" = _.__,.,-—. ] Tz '\},:7/ e -*/‘M ,, < /~ s /('/J/'/ < .~£:§é

(18) Received, By (Sign and PRINT)

(19) Date/Time (20) Receiver Comments

(21) Relinquished By (Sign and PRINT)

(22) Recédived By (Sign and PRINT)

(23) DatefTime (24) Recelver Comments

(25) Relinquished By (Sign and PRINT)

(26) Received By (Sign and PRINT)

(27) Date/Time (28) Receiver Comments

DISTRIBUTION: Orlninal - Laboratory  Copy -

Sampling Operations
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CHAIN OF’O(’JSTODY RECORD FOR CPO

-)#
(1) Sample Number 7 (2) Supervisor/Sampler |
//‘77/3’00 st R R Lerd T Fra 21 1(. /W (9) Seal Inlact Upon Release? \W [ no
@) Tank 7 T Riser ©) Cask/@ No. 7
.. . : . 0) Seal Intact Upon Receipl? E] Yes '’ [:] No
AP-10! 0z - AOD él-bo ‘
(6) Shipment Description: (7) Sampling Dala Y N 7 1 | Nember AN ]
(11) Seal Number AND Cask/Pig SERIAL Number D Ves D No

A. Work Package Number 252+ 00 000¢/5 /0
12 030

A-8-00

159 her

B. Cas@mber

C. Date 5ample Ccllected

D. Time Sample Coliecled

- Lithium Bromide
Amount

Concenlration
- X-Ray
Padigl-Sample

.00

Relrieved Partial Sample Stroke Lengti

consistent with this record? (Block 5 & 6b)

(8) Field Comments:

b Be PELIVERED 1O 225 BLngy, Goba.

- cl@w\} llow, 1o SO"“%@)’?—&DO

(12) Laboralory Comments:

——

[

=

.

(13) 1mqun§hed By (Sign and PRINT)
Ml 1 (B st

TN
(14) Receivdd By (Slgn 'ind PRlNT)

CL__,.-—-/\} .4}/ D///?/////q/

(15) Date/Time
/S
/30

(16) Receiver Comments

an Rgl_u/qh:shéd/ny (S:g/émd PRINT)
\*K__—v—“ﬁz ‘////\//’/’//'/‘/4/

(28) Received By (Slgn and PRINT)
/

7 s
/\///,/4/4&/ P4 ///

=

[/,/f@) X~

(19) Dale/Time

9/5%'7)

e 'g) s

{(20) Receiver Comments

(21)/Rehnqunshed By (Slgn and PRINT)

(22) Recqwed By (Sign and PRINT)

(23) Dale/Time

(24) Receiver Comments

(25) Relinquished By (Sign and PRINT)

(26) Received By (Sign and PRINT)

(27) Date/Time

(28) Receiver Commenls

DISTRIBUTIC

lginal - Lnbbrnlory Copy - Sampling Operations

1

)1-326 (02/98)
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1 AN RS

i vy Fa L AT

e

—

D. Time Sample Collecled

< Retrieved Partial Sample Stroke Length

(8) Field Comments:

10 BE PELWERED TO %24 Buxa &’-700

- 13{,{{00(] O{QM\/, No éo({d’S 2¥00

CHAIN'—OH—CUSTOL RECORD FOR CPO L,
(1) Sample Number (2) Supervisor/Sampler D
- 1 7
/,4/?_ OO;- 7 /‘TO/J(-'KLL, J" /',ﬂ 'r"/')'/L/‘;l M (9) S.eal Intact Upon Release? gs No
(3) Tank (4) Riser (5) Ca@ {
ﬂp. 101 O 7/ AOO 4&0 /0 (10) Seal Inlacl Upon Receipl? (O Yes- 3 no
(6) Shipment Description: (7) Sampling Data Y N , . . 3
[:] (11) Seal Number AND Cask/Pig SERIAL Number [:] Yes \ D No
- Lithium Bromide | V consislent with this record? (Block S & 6b)
A. Work Package Number £ QX2 = X0/ E /1 ,
. ) . ’ (12) Laboralory Comments:
. Amount ,
B. Cask/P @mber \ 72 p33 ('\ \
Concentralion [\} .
C. Date Sample Collected &2’ g’ 0O o

N

y’ “/ﬁaﬂwd By (Sign anfl PRINT)
ZO M-{ zl OH(')_ N lL

(M) Rccelved By (Sign and PRINT)

(15) Date/Time (16) Recelver Comments

1 (ol /’
2l Wx4—tf\LuJ5 [~ ,'::o:(Lw—ﬁ- 2 -8-00
N 7) Rellnquushe By (Sign and PRINT) (18) Recelved B ,(Sign s;and PRINT) ‘ (19) Date(Time (20) Receiver Comments
174
‘I'HKLU% U >'J AL / /:'4« “7 — 2806

(21) Relinquished By (Sign and PRINT) l

(22) Received By (Sign and PRINT)

(23) Date/Time (24) Receiver Comments

(25) Relinquished By (Sign and PRINT)

(26) Received By (Sign and PRINT)

(27) Dale/Time (28) Receiver Comments

DISTRIBUTION: Orlginal - Laboratory  Copy - Sampling Operations
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CHAIN- @/F\CUSTODY RECORD FOR CPO

(1) Sample Number (2) Supervisor/Sampler

X - / .
/H P’/f?O N Ye) }_\..0 e b ;\“ J ) /\//’Q M 9) Sf:al Intact Upon Release? p’é ] No
(3) Tank (4) Riser (5) Cask/Pig Serial Nc)
; ' 0 : i :
A P,’ 1O OZ.- O(J L/C”O — 7 (10) Seal Inlact Upon Receip!? [:] Yes [:] No
(6) Shipment Description: (7) Sampling Data ’ Y N ,
, {11) Seal Number AND Cask/Pig SERIAL Number D D
- g g - Lithium Bromide . O 0 consislent with this record? ‘(Block 5 & 6b) Yes No
A. Work Package Number [ = () f-'(/:-",/() - /
e {12) Laboratory Comments:
. - Amount ol
B. Casl/Pig Seal Number _ |\ Z.(p =~ é g
) Concentralion N ’
C. Date Sample Collected Z/y Cx) 00O
. - X-R
‘ 1 227 W » \G ()
D. Time Sample Collected - Partial Sapple 0O 0
: o .
o
~Relrieved Parlial Sample Stroke Length
= .
(8) Field Comments: .
- . /7 i
=~ Duelivey Ao 225 Lab & Zeo Arrere 9?'9 7700
| ( ' Ve ( PN
© . et
%O oW o NO Solids ‘Cf%zf{g e
{13 Rellpqulshed By (Sign and PRINT) (14) Received By (Sign and PRINT) . (15) Date/Time (16) Receiver Comments (
' / 1 : /'y /.15 "
lL l‘-— y ’” \. L It B / -
(O\’V\ \_:x 6 Zawon / ' /{/*éd/( //{’u’,» V ) “1 L V.;’w»- - ~ 8 X0
(17)~Relinquushed By (Sign and PRINT) (18) Recelved By (Sigp and PRINT‘) (19) Da(t;frime (20) Receiver Comments
: | l [ 40
i A" / / .
\/ M Al H’J&LUG \/\/l ATV o \7’/4”'7’/ ik ’7"""""'/ 25 -0
(21) Relinquished By (Sign and PRINT) (22) Recel'\_/ed By (Sign and- ISRlNT) (23) Date/Time (24) Receiver Comments
(25) Retinquished By (Sign and PRINT) (26) Recelved By (Sign and PRINT) (27) Date/Time (28) Receiver Comments
DISTRIBUTION: nal - Laboratory  Copy - Sampling Operations BC -326 (02/98)
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CHAIN OFICUSTOD\' i<ECORD FOR CPO

(1) Sample Number

(2) SuperwsorlSampler
//')P- o00-/3 /\ [1’('( / j" / /,“_/” /L M ) S.eal Intact Upon Release? EQ,/LDS (O No
(3) Tank | . |(4)Riser (5) Casw g : b 0
H/?/O/ O 7 Am d é ,D l (10) Seal Infact Upon Receipt? Yes’ 'No
(6) Shipment Description: (7) Sampling Dala Y a \ .
eal Number ask/Pig SE umber
. (11) Seal Number AND Cask/Pig SERIAL Numb Oy CIn
s PO Yt /D - Lithium Bromide 0O consistent with this record? (Block 5 & 6b) es ¢
A. Work Package Number [Z5- Q0 - (X7 A\ .
(12) Laboratory Comments:
-~ 2 Amount RS
B. Cask/Pig Seal Number \ b Oq ; 4
@ y Concentration A ’
C. Dale Sample Collected 2 g D O A \
. - X-Ray \s D O
D. Time Sample Collected l 7/ g 5 )\,——— - Parigl'Sample OO0
V - Relrieved Partial Sample Stroke Length
(8) Field Comments:
I AO0C an
D_»l.mv*ﬁ-o D.,w LA R I0C /7 ;4--?769 . 7.
. O/@«wx “//\m [l \EPsg
| 56 J o &5 72 (o0
ell quished By (Sjgn and PRINT) {14) Recelved By (Sign and PRINT) /i {15) Da\eITime {16) Receiver Comments
N ) 20 S0
st Al Mg Wl edee oo bt
A//( 1 U2 '*-\ a LU) MY T e s OO ,
(17) Rolln\qﬁlshed By (Sign and PRINT) (18) Received By (Slgn and PRINT) \ (19) Date/Time (20) Recelver Comments
I Wt I s |
) e .:— e s XS , -~
\ [\ \CL(/S \/ //1/% / //K k-‘ . (/W //t‘// f'/’ 19’4 //7—’ }\1 ’-' { 1 '/'/.': .0’!-/'/ = ~‘> . ‘(0’ 'l"_X’:?
(21) Relinquished By (Sign and PRINT) { ’ (22) Recéived By (Sign and PRINT) (23) Date/Time (24) Receiver-Comments (

(25) Relinquished By (Sign and PRINT)

(26) Received By (Sign and PRINT)

(27) Date/Time (28) Recelver Comments

DISTRIBUTION: Orlginal - Laboralory  Copy - Sampling Operations

RC-G0N1-32G (02/98)
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PNNL Test Instruction Document No- 2993381

Document Control; Only the original
signed copy is controlled

Title: Density Measurements on As-Received AP-101 Samples

Work Location: Radiochemical Processing Page 1of 3
Laboratory
Author: Paul Bredt Effective Date: Upon Final Approval

. Supersedes Date: New
Use Category Identification: Reference

Identified Hazards: Required Reviewers:
Radiological X Technical Reviewer —X Projectivianager— R/S
___ Hazardous Materials —3EBuitdimg Mamger——¢RPE-Manager— £ |
Physical Hazards __Radiological Control __ SFO Manager 2/, /.
_ i ES&H 08
—_ Hazardous Environment W
___ Other: Eson
Are One-Time Modifications Allowed to this Procedure? _X Yes __No

"NOTE: If Yes, then modifications are not anticipated to impact safety. For documentation requirements of 2 modification
see SBMS or the controlling Project QA Plan as appropriate.

On-The Job Training Required? Yes or X No
FOR REVISIONS:
Is retraining to this procedure required? Yes X No

Does the OJT package associated with this procedure require revision to reflect procedure changes?
Yes No X _NA

Approval Signature Date
autor__ [t Boe="" 2//o/ o g

Technical Reviewer é Z &(4 42 7k 27([ Q1/ o

i npee - g v, e e v e e - U,
T T, Rt -~ e —— 5 pm————— R
. PR PS4 - T oo for



PR Bredt Test Instruction 29953-081
02/10/00 Page 2 of 3

Density Measurements on As-Received AP-101 Samples

Scope

This test plan defines density measurements on samples of tank 241-AP-101 supernatant received
from the Hanford tank farms on 2/8/00. These test instructions provides specific details to RPG
staff regarding the implementation of Technical Procedure 29953-010, “Measurement of Physical

and Rheologjcal Properties of Solutions, Slurries and Sludges”.

Justification of Use Category

This test instruction is reference use. Reference use was selected as the use category since this
analysis is not a complex process and there are no safety impacts to the order of events. In
addition, we may wish to modify the order of analyses or eliminate some analyses depending on the
needs at the time of the operation.

Applicability

This test plan applies to RPL staff performing work on BNFL Privatization samples under Project
29953.

Work with actual samples is to be performed in the SAL hot cells by staff under the direction of 2
cognizant scientist.

Prerequisites

1) Keep the sample in a sealed glass container as much as possible to prevent it from drying and
reduce the potential for organic contamination.

2) Cross-contamination between samples and contamination of samples from outside sources
must be minimized at each step. Use new tools and bottles for each sample as much as
possible. Those tools which are reused should be washed and rinsed prior to reuse.

3) Secondary containment is to be used whenever practical to minimize sample loss in the event of
a spilled sample or broken sample bottle.

Quality Control

Quality control has been implemented in Technical Procedure 29953-010, “Measurement of
Physical and Rheological Properties of Solutions, Slurries and Sludges”. This work is to be
conducted under the quality requirements of the Standards-Based Management System (SBMS).

M&TE List

v Balance 1: Calib ID 360- 060/ °lb Calib Exp Date 2o ( Location £ ¢ I 'L/ S/)ﬂ C




Mas5es 5; B gimllar TJacs 4o ’ff, Scmf 5 Frem Nulie Johasto,
D257, o LMHC, peyrl 55327
D 129.9 4 %= 125’-2?7/
PR Bredt 3 nsg Test Instruction 29953-081
02/10/00 9}_ /24.§ Page 3 of 3
1) Weight five new clean volumetric flasks (between 5 and 25 ml) labeled as indicated below.
1AP-00-1 1AP-00-4 1AP-00-7
Tare_! 4 2593g Tare_{ 9. 2709 g Tare /? 31 25—g
1AP-00-10 1AP-00-13

Tare 4 q 33 ?ég Tare / ? L/7— 7gg

2) Weigh samples 1AP-00-1, 1AP-00-4, 1AP-00-7, 1AP-00-10, and 1AP-00-13. Record the masses.

AP-00-1 1AP-00-4 1AP-00-7

Mass g Mass g
1AP-00-10 o bolenes
ulIL 1 5 B,_k(/\
Mass g Mass (I{e,/l(/pp

3) Fill the volumetrics with ilj)ematant for the respective jars. Record the new mass of the full
volumetrics. vsed Mo Glss trashr plpedt Lor el ol so —ple

1AP-00-1 1AP-00-4 1AP-00-7

Total S ‘/9?32 Total S51.550% ¢ Total SI.5 9/ ¢

Tare (1.15173 ¢ Tare (9.27909 ¢ Tare (9.2%725 ¢

Surry 232.2390 ¢ Sy 3%-2795 ¢ Slurry 32.2782 ¢

Volume 25%5.20 ml  Volume & 25 .70% ml  Volume 2 §.0@ ml
P=1.2%96 o/t 2T ey gy = [.29/2
1AP-00-10 o/ [/:AP-OO-B & e 7 I/ J

To 533296, om 32 236 ,

Tare [9.339 o Tare 17.9298 o

Shurry _372.9929 ¢ Slurry _33./73% ¢

Volume _ 2w o ml Volume 25.00 mi

A = 1.327%
4) Retrnt 3709/ f 7/~

m the supernatant to the respective jars.

5) Weigh samples 1AP-00-1, 1AP-00-4, 1AP-00-7, 1AP-00-10, and 1AP-00-13. Record the masses.

\I-AP—OO—I\M;P-OO-4 1AP-00-7
Mass g g Mass g
1AP-00-10 1AP-00-13 H’t] K en ﬂ

Mass g Mass g ’ ﬁ\)m@. ¢S
. ﬁ,,kc,\ Kﬁ
Vork o o /00D ares

Nt ogmer L, ™ e ewmegna s W P R RAN b ey R g 4t A e e Sampem - we e s A N g gty > - -



. Document No.: BNFL-TP-29953-83
PNNL Test Instruction Row N

Document Control: Only the original
_signed copy is controlled

Title: AP-101 Homogenization and Subsampling

Work Location: Shielded Analytical Page 1of 5
Laboratory/Radiochemical Processing

Laboratory

Author: Paul Bredt Effective Date: Upon Final Approval

Supersedes Date: New
Use Category Identification: Reference

Identified Hazards: Required Reviewers:
Radiological X Technical Reviewer X Project Manager
Hazardous Materials X RPL Manager

Physical Hazards :Radiological Contro\ __ SFO Manager

___ Hazardous Environment _— ES&H m¥ ,7/62‘{]
Other: -Quatity Engih

- V/ V/ L

Are One-Time Modifications Allowed to this Procedure? X Yes ___ No

NOTE: If Yes, then modifications are not anticipated to impact safety. For documentation requirements of a modification
see SBMS or the controlling Project QA Plan as appropriate.

On-The Job Training Required? Yes or X _No

FOR REVISIONS:
Is retraining to this procedure required? Yes X No

Does the OJT package associated with this procedure require revision to reflect procedure changes?
Yes No X _N/A

Approval Signature Date

Author f w/ Lo = 3/3//00
Tecmical Reviewer ___ 20 & Peon olTH 5/31;/&@
Project Manager ( ﬁ 2 }%% § 5/5/ Do
SFO Manager ﬁL}/)%L/ L Fhoauhi it '?///37/00




PR Bredt Test Plan: BNFL-TP-29953-083
03/31/00 Page 2 of 5

AP-101 Homogenization and Subsampling

Scope

This test plan defines work to be conducted on five AP-101 liquid samples delivered to Battelle
from the Hanford tank farms on 2/8/00. Under this Test Plan, the five samples will be combined
into a single jar, stirred and then subsampled for other tasks.

Applicability

This test plan applies to RPL staff performing work on BNFL Privatization samples under Project
29953. i

Work will be performed in the Shielded Analytical Laboratory (SAL) of the Radiochemical
Processing Laboratory (RPL) by staff under the direction of a cognizant scientist.

Prerequisites

1) Keep the sample in a sealed glass container as much as possible to prevent it from drying and
reduce the potential for organic contamination.

2) Cross-contamination between samples and contamination of samples from outside sources
must be minimized at each step. Use new tools and bottles for each sample as much as
possible. Those tools which are reused should be washed and rinsed prior to reuse.

3) Secondary containment is to be used whenever practical to minimize sample loss in the event of
a spilled sample or broken sample bottle.

4) Since organic analyses will be performed on some of this material, staff are to avoid contacting
the samples with plastics. The exception to this is Teflon which is already a sealing material
already present in the sample lids.

5) This material may contain regulated levels of PCBs. Handle the samples and segregate all wastes
accordingly.

6) If a balance is not available for this testing, skip the weighing steps.

uality Control:

This work is to be conducted under the quality requirements of the Standards-Based Management
System (SBMS).

+ e ey ey - . e e 1 - . -
TS T AT T - T T LT :




PR Bredt Test Plan: BNFL-TP-29953-083

03/31/00 Page 3 of 5
M&TE List:
Balance 1:
E— 3Lo 06-0/- 070 YA
Calib ID - Calib Exp Date /
Location 20 (

If a Category 1 balance is not available, conduct a performance check on an available balance. If
needed, user calibrate an available balance and record calibration data below. Data from a user

calibrated balance will be limited to information only use.

T Cel]l Polince e o Serderies mex Y29

prorly # WH 2753 7

"//‘f/oo 05,_'( /0D,
ooi} eheck uc.)l«f} re /s,

T (00.009
s



PR Bredt
03/31/00

Test Plan: BNFL-TP-29953-083
Page 4 of 5

Work Instructions:

Note:
This 1s a very high visibility task within DOE-RL. Secondary containment should be used
whenever and wherever possible to prevent inadvertent sample loss and/or hot cell contamination.

Great care should be taken during sample transfers.

1) Weigh a clean ~1L jar labeled “AP-101 COMP”.

AP-101 COMP

( &5.../6-. ce
Tare 53{- g 3L0-06-0/-29 X%
&X ¢/2o000
2) Weigh a clean Teflon stir bar.
Stir bar
,s~"" (L &

e 20998 . €°°7

3) Add the Teflon stir bar to “AP-101 COMP”.

2L0-Ob-of~6 Y

4) Weigh the sample jars listed below. Transfer all material from the jars to “AP-101 COMP”.
Reweigh the empty jars and record the masses in the space provided.

Sample Label Mass (Full) Mass (Empty) Mass Transferred
1AP-00-1 3p0.30% 12£.973

1AP-00-4 296.729 12.6.999

1AP-00-7 A94.54y 124, 3085

1AP-00-10 299, 03) [25.930

1AP-00-13 29%.009 (125 .777

alf S<~pLs e €ler yellow WL ma edseun bl Sileds
e 5</’o/n-£k sr3ealCS [foyerS: PRSL $723/0
5) Set up secondary containment such that if the primary sample jar (AP-101 COMP) breaks

during stirring then the sample material can be easily and cleanly recovered. Itis preterred that
this be done by placing “AP-101 COMP” in a secondary container that will still allow for
proper operation of the stir bar. If this is not possible, then the magnetic sur plate can be

placed in secondary containment.

SNSRI e R B AT SRaI N L (DRI L) R AT S e i ey )



PR Bredt ) Test Plan: BNFL-TP-29953-083
03/31/00 Page 5 of 5

6) Securely replace the lid on “AP-101 COMP” and stir the material in “AP-101 COMP” for a
minimum of 30 minut;s;sir‘;i’ the ‘rsnig?,et'xf stirrer. Consult with the cognizant scientist on the ]
appropriate str rate. ~ ' /" S G:3lan Hlfee stppd O /o 25/‘*#.
7) Weigh a volume graduated 120 ml glass jar labeled “AP-101 GL”.
AP-101 GL

ey 3Zo08&0b -o/-0%0
Tawe AZZT728B , vy
I133.5071 4 9r4p.
8) Transfer 100 ml (£10ml) of supernatant from “AP-101 COMP” to “AP-101 GL”. Securely

replace the lid on “AP-101 COMP”, and “AP-101 GL”. Record the mass and volume of
material in “AP-101 GL”.

a ‘prosg"ﬂ\,'}‘-—
AP-101 GL U(ryd g/‘;_, J“ko\owx eslror
V 77T At velemw

Total &53 /44 g /_Fg /.1776
Tare [133. 7027

Liqud _/29.293
Volume ’e/ m]

9) Store both “AP-101 COMP”, and “AP-101 GL” in secondary containment in a location where

they are unlikely to be disturbed.

et dora
” be,: CoMF
- l“\-r'\:*} 'p ,7,/7/"0 )V

Jid B

[ laliad



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

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

Requestor: PNNL Project #: 29953
S?gnature ﬁi E(,(/Mﬁ/ /’HPHQD ) w 514900
Print Name __DEAN £ KURATH 1 7 Charge Code:
Phone _37&-6752 MSIN_R7- 38 Date Required: 5-=12.-00
Matrix Type Information QA./Special Requirements
¢ Liquids: __K Aqueous ____ Organic ____ Muld-phase + QA Plan:
¢ Solids: ____Soil __Shludge ___ Sediment SBMS__ /
_Glass ___Filter  ___ Metal HASQARD (CAWSRP)
— Smear __ Organic ___ Other 4 Additional QA Requirements? No
¢ Other: ___ Solid/Liquid Mixture, Shurry or Reference Doc # _SEE 78BiLE 4 ATIHHmM [ 2.

_ Gas ___Biclogical Specimen

If sample matrices vary, specify on Request Page

Disposal Information

+ Disposition of Virgin Samples:
Virgin samples are retarned to requestor unless
archiving provisions are made with receiving group!
If archiving, provide:
Archiving Reference Doc #
¥ Disposition of Treafed Samples:

Dispose 6f/&_é_5’dz({8etum

Yes L

l/ Yes

+ Field COC? D ip%E=3
¢ Lab COC Required? No

¢ Hold Time:  None _i.~
or RCRA CERCLA
Other, Specify
Date Sampled
Time Sampled

+ Special Storage Requirements:
None Refrigerate (4°C)
or Other, specify

4 Data Quality Review Required? No v~ Yes

Waste Designation Information

¢ Sample Information Check List Attached?  Yes

or Reference Doc #

Does the Waste Designation Documentation

or Previous ASR #

Indicate Presence of PCBs?

or Previous RPL ID #

N Y
°  SEE I med

D

15
Additional or Special Instructions SEE ﬁ]f/ﬁ//}‘/ﬂ?ﬂn’ 1 < A
¢

Sié

D, E. Kurpr-

Send Report To

ST~ L7852

Phone

Preliminary results requested, as available? No

lPh} )
Yes (requesting preliminary results may increase cost)

Receiving and Login Information (to be completed by laboratory staff)

Date Delivered: Res1DevT 10 S7( . .
Received By:
Delivered By (optional)
Time Dehverec? (optional) ASR Nusmber D0 —017 O N
Group ID (optional)
CMC Waste Sample? No_ v Yes RPL Numbers: 577 8
Cost Estimate, if requested: S

RPG/CMC Work Accepted By: %%&(/

Signature/Date: ﬁld //4(:(') 12(/ 3 / e

ASR FY2000 - RPGldoc

B s e sbreats o ranal el



Analytical Service Request (ASR)
(REQUIEST PAGE ----- Information Specific to Individual Samples)

Lab Staft Use Only Lab Staff Use Only
RPL ID # Client Sample ID Sample Description (& Matrix, If Varies) Analysis Requested (1) Test Library
0001701 AP=10! lomp LASTE THIVK A0 1 SEE A HAHMEDT SEE
Composi 7E AN T
DATE feauieen 15 Wi sr0Ry
=121 TARE [RIDLITH OV
ANY OTHAR _BNFL SniLE.
No7e SusPesicy [RERENCE ,
O RS, ALl (48 PLRPORMIVE
AWPLHASES pUST 86 BLFRLPAIIEY
[DLTED .
(1) See “Analysis Requested” Instructions: Provide analytes of interest and required detection levels. [Information provided: Above ____; On Attachment ___]
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AP0l PKF &fefro
00-01701 C~10% Supernatant Composite 4

Digestion-128 SAL -- Use W354906
ICP-211-CMC ’ LAB -- Use CMC WP Number
1ICP/MS : ADV INORG  -- Use W54906
GEA-381/474-CMC RAD -- Use CMC WP Number
Alpha/Gross-4001/408-CMC RAD -- Use CMC WP Number
Beta/Gross-4001/408-CMC RAD -- Use CMC WP Number
Am,Cm/AEA-417/422-CMC RAD -- Use CMC WP Number
Pu/AEA-417/422-CMC RAD -- Use CMC WP Number
U/KPA-4014-CMC RAD . -- Use CMC WP Number
Sr-90-476/408-CMC RAD -- Use CMC WP Number
Se79-440/474-CMC RAD -- Use CMC WP Number
Tc99-432/408-CMC RAD -- Use CMC WP Number

Direct Sub-Sample
Density/Solution SAL -- Use W54906
1C-212-CMC LAB -- Use CMC WP Number
TOC/TIC-381-CMC LAB -- Use CMC WP Number
TOC/TIC-380-CMC LAB -- Use CMC WP Number
NH3-ISE LAB -- Use W34906
CN/Total LAB -- Use W54906
H3-418/474-CMC RAD -- Use CMC WP Number
C14-381/474-CMC RAD -- Use CMC WP Number
Hg-131/201-CMC LAB — Use CMC WP Number
OH-/Titration-228-CMC LAB -- Use CMS WP Number
IC-Organic ORG -- Use W54906

Ext-Solvent (PCB/Prep) SAL -- Hold (Use W54906)
PCB/Pesticide (PCB only) ORG -- Hold (Use W354906)

Special Instructions
See Attacthed Table 2, Table 3 and Table 4 for analyte list, MRQs, and QC Parameters

All analyses are to be done in Triplicate.

Results are to be reported in ug/ml or uCi/ml, as applicable

QC is to include process blank, matrix spike, and LCS (or blank spike)
Method detection limit is to be reported for all analytes.

Digestion:

Prepare one set of triplicate digestions using the sample quantity defined by the procedure (i.e., total of 60 ml).
This set of digestions (without further dilutions) will be distributed for ail radiochemistry. Additional dilutions
may be required due to dose. No MS prepared, where required by method the radionuclides are to be post-
spiked. .

Prepare a second set of triplicate digestions using 5 ml sample sizes and additional MS (i.e., total 20 mi). This set
of digestions will be distributed for ICP (10 ml each) and ICP/MS (15 ml each) analyses. Additional dilutions
may be required due to dose. The MS is to include only TCLP metals, all other analytes are to be post-spiked.

Estimated Subsample quanities: (Total ml. including MS) May need to be diluted due to dose

Density/Solution (perform in volumetrics and reuse sample for other analyses)

IC-212-CMC (5 ml) [C-Organic (5 ml)
TOC/TIC-381-CMC (3 ml) TOC/TIC-380-CMC (3 ml)
NH3-ISE (4 ml) — No subsample for MS required CN/Total (8 ml)
H3-418/474-CMC (5 ml) C14-381/474-CMC (3 ml)
Hg-131/201-CMC (1 ml) OH-/Titration-228-CMC (5 mi)

Page 1 of 2
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PCB Extraction/Analysis: Hold until authorization to proceed has been obtained-from D.E. Kurath.

Hot Cell Instructions for Preparation of PCB Organic Samples

1y

2)

4)

Transfer 100-ml aliquot (40-m! aliquot for MS and MSD) of the AP-101 Comp into a separatory
funnel. (Note: if 300 mls are available after all other subsamples have been taken, then use 50-ml
aliquots for MS and MS duplicate)

Add the surrogate spiking solution to all samples (including blank) and the target compound spiking
solution to the MS and MSD. Use the entire contents of the vial(s) provided for spiking. After
transferring the contents of the spiking vial to the sample, add approximately 0.2 mL of methylene
chloride to the vial(s) and transfer this rinsate to the sample. (Note: surrogate and spiking solutions are

to be supplied by E. W. Hoppe) L: 0
45 VA

Perform three sequential separatory funnel shakeout extractions of the supernatant using,>¢~mL
portions of methylene chloride. Collect and combine the three extracts in a 230-mL amber bottle
labeled AP-101-PCB-X

Where X = S for sample, D for duplicate, MS for matrix spike and MSD for matrix spike
duplicate.

Dry extracts with anhydrous sodium sulfate. Volume reduction will be performed outside the hot
cells.

For further guidance and questions, contact Eric W. Hoppe, (509) 376-2126.

Page 2 of 2
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Table2

Supernate Analyses Required by Contract Specification 7

and Opportunistic Analytes

Analyte Minimum Reportable Quantity Analvsis Method
pe/ml
Al 7.5E+01
Bz 2.3E+00
Ca 1.5E+02
Cd 7.5E+00
Cr _ 1.5E+01 e
Fe 7.5E+01 ICP-AES
K 7.55+02
La 2.3E+00
Nz 1.7E+02
Ni 3.0E+0)
Pb 3.05+02
U 7.8E+02
U 7.8E+02 Xin. Phosphorescence
Ag 1.7E+01
Bi 1.7E+02
Cu 1.7E+01
Mg 1.7E+02
ivin 1.7E+01
iNd 1.7E+02
P 33E+H02
Pd 3.9E+02
Rh 1.8E+01
Ru 3.6E+01
Si 5.0E+H)1
S¢ 1.7E+0L ICP-AES
Zn 1.7E+01
Zr 1.7E+01
TIC 1.5E+02
TOC 1.5E+03 Furnace Oxidatiop
TOC 1.5E+03 Silver catalyze persulfate ard
furnace oxidatior methed
TIC 1.5E+02 Silver catalyze persulfatz 2ad
furnace oxidation method
He 1.5E+00 Cold Vapor AA
Ci 3.02+02
F 1.5E+02
NO. 2.3E+03
NO, 3.0E+03 1c
PO, 2.3E+03
SO; 2.3E+03 .
Formate To be datermined by method
Qxalate 1.8E+03
Acetate To bz deterrnined by method c
Citrate To be decerminad by method (Opportunistic)
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Table2
Supernate Analyses Required by Contract Specification 7
and Opportugistic Analytes -
Analyte Minimum Reportable Quantity Apnalysis Method
) Ci/ml
“p 3.9E-05
Py 3.0E-02 _ ICP-MS
“Pu 3.02-02 -
“Te 1.5E-03
pe/m! ..
AS 23E+00 : - T
B ) 23E+00
Be 2.3E+00
Ce 2.3E-H00
Co 2 3ECO ICP-MS
Cs (total) 15E00 (Opportunistic)
Eu {total) 6.0E+01
1 (patural '>'1) To be determined by method
L1 23E+00
Mo . 23E+00
Pr 23E+00
Rb 2.3E+00
Sb 2.3E+00
Se 23E+00
Ta 23E+00
Te 2.3E+00
Th 23EH0
T 2.3E+00
A 23E+00
\ad 23E+00
£Cifml
FAMU To be detzrminad by method
“CAMU To be deiermined by method >,
FRAMU To be determined by method
Plpy 7.9£-05
Sy 4.2E-04
Y 1.2E-04
=y 4.5E-08
=y 1.4E-06
U 7.2E-08
3350 6.0E-03
1 (or GEA meathod) 1.8E-05
™Sz 3.0E-02 Separations / Liquid Scintillation
TTe 1.5E-03 Separations / Liquid
Scintillation (Opportunistic)
#ipy 1.0E-02
“Pu 1.0E-02
gy, 5.1£-02 Separztons / AEA
Am 3.0E-02
***Cm 1.5E-01
237 '“Cm ].55~01 1
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Table2
Supernate Analyses Required by Contract Specification 7
and Opportunistic Analvtes :
Analyte Minimum Reportable Quantity Analysis Method
pCi/ml
P3En 2.CE-02
“Eu 9.0E-02 Extended Counting Time GEA
“Co 2.1E-05
ZCe 3.9-01
pCi/mi
{ 105 » .
Re/Rh To be determined by method
"sb 1.7E+00
[ 072 .
u,CS .3.'92 02 Extended Counting Time GEA
. Cs 3.9E-02 . (Oppormnisﬁc)
**Eu To be detzrminad by method
Hlam 1.0E-02
tota! and free OH 7.5E+04 po/ml . Tigedon
- - G.-— .-.OI »
‘; :_[ 5 ,-JO/
Separzte Organic Phase N/A Visuzl Observation
Density 0.9 goy/m!
Table 3

Additional Supernate Analyses Required by Yaste Feed Staging DQO and
LAV /HLV Feed Processing DQO (Px\'\’I,12163)

Analyte Mxmnum Reportable Quantity Analysis Method
pe/ml
NHyNH. 1.4E+02 ISE
N 4.5E+00 Distllasion / Colorimatic
Toral Algha 2.3E-01 pCvml Alpha Coundng
’H 2.1E-02 pg/ml Separaticns / Liquid Scirgllation
c 7.2E-04 pC/m] Seperations / Liquid Scintillatien
7S¢ 9.0E-05 :Ci/ml Separations / Liquid Scintillation
Total Bata To be datetminad (0Cifmal) Beta Counting
Sumof Alpha To bz éatermined (1Ci/ml) Sumnation of Pu-238, Pu239 +
240, Am-241, Cm-242, Cra-243
+243
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iquid Fraction

80 - 170%

Ag, Al, Bi, Ca, Cd, Cr, Cu, Fe, [ICP/AE 75-125

X, Mg, Mn, Nd, Ni, P, Pb, Pd,

Rh. Ry, S. Sr. Si, Ti, U, Zn. Zr

iNz . iCP/AES | 80-120% 75-125% - <3.5%

As, B, B2, Be, Ce, Co, L2, Li, [ICPMS 80-120% 70 - 130% <15%

Mo, Pr, Rb, Sb, Sz, T2, Te, Tt.

T1, V, W, mass vait 50© ‘

cr, F, \o’,‘\o,,POJ o, IC £0-120% 75 -125% <15%

SO,

N iDistillzdon §0-120% 75-125% <15%
Lolo'v*ae‘—uc

Cst Eut® ICPAMS N/A N/A i N/A

He CVAA 80 - 120% 75-125% 1 <15% |

NH,/NH.” ISE, standard 80-120% 75-125% | <15%
:4ditiows ¢

OH- crendometic 80 - 120% N/A boo<1s%
titration ;

TIC/CO Persulfaze and 50 - 120% 75-125% i <15%

| compustioa furnace :

iTocH® Silver catalyzad 80-120% 75-125% i <15%

f persuliate and !

i commbustion fumace !

Y Derived from N/A NA ! N/A
calculation .

*H Szparation/lig. $0 -~ 120% N/AD H <15%
Sciatillation -

C Separationflig. 80 - 120% 75-125% <15%
Scintillation

o GEA I NP AR | <15%

1750 Lia. scintillation NP NIAY <15%

I7sc Isotopic specific - 75 -125% NIAD <15%

| separation’beta counts

1PTe ICPAMS $0 - 120% 70 - 130% <15%

P Te Lomcchn:’_“)“’ Separationbeta §0-120% 70 - 130% <15%

. .Count

'~Sh 'GEA 1o be odiainad f

1¥5n {ICPAMS | 80-120% 70 - 130% <15%

1y ICE/MS or NP N7A® | <15%
Separation/GEA i

B7cs GEA | NP N/A® | <15%

P Eu® 'GEA | NP AP <i5%

gl°d aa: 11

On. r1 o J2u




TN VT O

P Hseh a2
pagesipd

]

>
r-'_ %Recoven@\~-‘ - ;ARecove ez
NP N/A®

B3g ) GEA NP /AL |
Dip, O ICP/MS Davsloped by Laboratory
3y ficPMs 90-110% 75-125% <15%
U s 90 - 110% 75-125% <15%
By ’ ICPIMS 50 -110% 75.125% - -' . <15%
34y ICP/MS 90 - 110% 75-125% | <15%
B3y liceaMs | 80-120% 70-130% | <15%
Bhnp® ICPAMS | 90-110% 75-125% <15%
Towl Pu Sum of Isotopes Nfa NIA NA
Bip,, Bpy, Hopy- eparztio/AEA NP N/A® <15%
B¥pwAm HPul™ ICP/MS 80 - 120% 70 - 130% <15%
*am™ SeparatioAEA NP ) Al <15%
em Separatio/ AEA NP . N <15%
["_Am/op"“’ ICP/MS 50 - 110% 75 - 125% <15%

$y =288 o lad iSeparation’AEA NP 7A@ . <15%
Total Alpha® Proporionzl counter | 70-130% . 70 - 130%  <I5%
Toza] Betz Be(a countng 70 - 130% 70 - 130% <15%
Total Gasuma GEA-Sumof N/A N/A N/A

150°0p2S

Debsity l NZA N/A N/A
W% dissolved solids®” |Gravimezic 80 - 120% N/A <21%
Acronyms:
AEA - Alpha Energy Anzlysis
CVAA - Cold Vapor Atomic Absorption
GEA - Gamma Ensrgy Analysis -

1C — lon Chromatography

ICP/AES~ Inductively Coupled Piasma Atomic Emission Spactoscopy
1CP/AMS - Inductively Coupled Plasma Mass Specroscopy

1SC - Laboratory Conwol Standard

N/A - Notapplicadle

NP —~Not performad
ESD — Pelative Standard Deviation

Wt - Weightpereen:
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Table 4. Quality Coatrol Paramcters for Licuid Analysis (con:d)

Liquids footnotes
{2) Analytes for ths Solubility Screening Test aze 2 subset of this analyts list. Referto Secdon 7.63. ~ .
(b) LCS = Laboratory Coatrol Standard. This standard is carrizd through the entirc methed. The accuracy of a
nzthad is usually expressad as the pereent recovery of the LCS. Tre LCS #s a mawrix with known
conczntration of aralytss processed witk each preparation and analyses bach. It is expressed 25 parcent
recovery; i.e., the amount measured, divided by the known coaczamration, times 100.

{c) For soms methods, the sample accuracy is exprassad as the percent recovery of 2 maix spike sample. Itis
cxpressed 25 PErcent Yecovery; i.e., the amount meesured less the 2mount in the sample, divided by the spike
added, tim=s 100. One matrix spiks is parformad per analytcal baeh.” Samples are batched with similar
malices. : .

For othar enalytes, the accuracy is determinad based on use of serizl dilutions as dzscribed in Saction 7.7.2.2.

(d) RSD = Relative S:andard Deviation betweszn the samples. Sample precision is estimated by anzlyzing
rzplizates taken separawely through preparation and analysis. Accepieble sample precision is useally <15%
RSD if the samplz result is at least 10 tirnes the instrument d2izcticn imir.

RSD = {stendard deviation ¢fth2 maanmean) x 100

(e) ICP-MS mass unit 90 includes *°Sz, *°Y, and ¥Zr.

() Aralysis required for only liquid fracdon.

(g) Toial Cs and Eu are sums of all isotopes, therefore spiking asd LCS does not 2pply.

(k) - Analysis for oxalae rmay be required s describzd in Section 7.5.

() Mearix ¢pike analyses are not required for this machod because 2 Tacer is used to cormect for 2nalyte loss
during sample preparation 20d 2nalysis. The result generated using the wracer accounts for any inaccuracy of
the method on the mamix. Ths reportad resulis refiect this cormrection -

(§) Ar extended counting time in the presence of high *’Cs activity may e required to 2chieve the minimum
reporiabic quaatity for “Co 2ad *Ex, '*Ee.

(k) The measuremant is 2 direct reading of the energy zad the anzlysis is not affectad by the sample mawix;
therefere, a matrix spike 1s notrequired. .

() Ttesum of Py, *Pu, 2°Pu, 2nd **'Am activities will bs used 2s 2 measurement of alpha-cmitting TRU
when total 2lphs measurement in the liquid fraction is equal to or excesds 6.0E-05CVL for Envelopes A aad
B 2nd 4.0E-04 CVL for Envclope C. The selected wigger vahues comrespond to 70% of the LAW envelope
Jimits for TRU. Tte selected isotopes account for greater than 95% of the 2lpha-emitting TRU activity based
or. previous anzlysis of Phass I candidate tark waste (Esch 19972, 19970, 1997¢). Additional isotopes which
are defined 25 zlpha-emiting TRU (2.., Z'Np, > Py, **Crm, *’Am, aad 2***Crn) are not used to c2lculake
towa! TRU activity bacausz the MDAS for thess isotopes 212 large in comparison with the eavelope limits and
it is expected tha thelr concenations are well below the MDA, Nots that *'Pu is 2 beta-emiting TRU . 5
whose analysis, along with **Cm, is required spacifically for ¢lzss C wast2 detarminatior. - -

() Analysis for these analytes is reguired only if the tozal 2lpha measurement is equal to or excesds 6.0E-05CV/L
for Envelope A and B feed and 4.0E-04 Ci/L for Envelope C. These valuzs correspond to 70% of the -
envelope limit for TRU. Based or the previous znalysis results for Prase I tanks, 2t total alpha values lass
than specified, the values for these analytes are less than the MDA, Therefore, if the toial 2lpha values are
less than epecified, the MDA for the individual analyte will be used to fulfill the data reeds for this DQO.

(n) Vreizght percent dissolved solids mathod is describad in Section 7.5.4.

(gl - TT [£ 0 S o S == ¥



RPL Sample Information Checklist

(Please have client or sample owner complete to the best of their knowledge or provide the information obtained from the client.)

CLIENT CHECKLIST PREPARED BY:
Name: D £ KL(A47/7Z Print Name: __ /}7. £0. Mf’ﬂ?
Phone: S U =(15 2 Signature: L\_ﬁ?[[_/ ‘7/
Employer: BATELLE ~~Date: 4/3/00

(To be complete by Battelle
research or laboratory staff)

Client Sample Number(s) Description  (Use page 2 if moré than 4 samples) }:il;;tlijf?:g(l;;
Af-101 Lomp AP-10] TARK _OHSTE  (omPos1]E 20-0/72)

—_—

Is the sample from a commercial chemical product, manufacturing chemical intermediate, or ofi-specification commercial chemical

product (i.e., P or U Listed)? (See 40 CFR 261.33) [ ves ﬁj\’o
If yes, what chemicals or waste codes?
2. s the sample from an F or K listed source? (See 40 CFR 261.31 and 261.32). GFves [ No
If yes, what is'the source and waste code?  “FTALELOR D TANK (0OASTE

3. Mark any of the following physical and chemical characteristics or constituents (and associated waste code) you

suspect to be present:
] Explosive (D003) (] Pyrophoric (D003) [J Shock Sensitive (D003) [ Generates Toxic Gases in Water (D003)
[J Oxidizer (D001) (] Asbestos [(J Peroxide Former (D003) [ Halogenated Hydrocarbons (WP01 or WP02)
[ Sulfides (D003) (J Cyanides (D003) ] Corrosive Solids(WSC?2) [ Polycyclic Aromatic Hydrocarbons (WP03)
(O water Reactive (D003) (3 Air Reactive (D003) [ Corrosive to Steel (D002)

Corrosive (D002); pH= 12.5 or LE2ss ] 1gnitable (D00O1); Flashpoint = °F or °C
4. Mark any of the following constituents (and associated waste code) you suspect to be present (40 CFR 261.24):

Arsenic (D004) [] Benzene (D018) [ 2,4-Dinitrotoluene (D030) ] Nitrobenzene (D036)
L] Barium (D005) {7 carbon tetrachioride (D019) {7] Endrin (D012) {3 Pentachlorophenol (D037)
E] Cadmium (D006)  [[] Chlordane (D020) [] Heptachlor (& its epoxide)(D031)  [] Pyridine (D038)

Chromlum D007) {1 Chlorobenzene (D021) [J Hexachlorobenzene (D032) {J Tetrachloroethylene (D039)
[ Lead (D008) {TJ Chloroform (D022) [] Hexachlorobutadiene(D033) [J Toxaphene (D015)
[ Mercury (D009) [ Cresol, 0-, m-, or p- (D023-D025)  [] Hexachloroethane (D034) [J Trichloroethylene (D040)
(] selenium (D010) (] 2,4.D (D016) [ Lindane (D013) [J 2,4,5-Trichiorophenol (D041)
[ silver (DO11) [ 1.4-Dichlorobenzene (D027) [[J Methoxychlor (D014) [ 2.4,6-Trichlorophenol (D042)

{1 1,2-Dichloroethane (D028) [0 Methyl ethyl ketone (D033) [ 2,4,5-TP (Silvex) (D017)
| l,l-Dichloroethylenc (D029) [ Vinyl chloride (D043)

5. Listany known RCRA Underlyving Hazardous Constituents: Np’/}{ /]L'fl(m’

6. Are there any state hazardous waste codes associated with the sample? [] Yes X No
If yes, please list:

. A PELGUTL, -
7. Is the sample known to contain >2 ppm PCBs?  [J Yes [JNo PLd CongeniRATns ¢ : Y A
If yes, is the sample concentration: ] <30 ppm [ 1>50 ppm?  Aoweep. EONSIIER SAM pLE As /t M
If <50 ppm, what is the source of PCBs (if known)? PeBs from Spunce >50ppm . See ,0#/5'&/5

8. Is the sample radioactive? M Yes [JNo If ves. list any known isotopes, activities, or dose rates associated with the sample:
. z .,
Swe sHnchment By besteshmale pf Radiowelivr Gppentadins

(To be completed by Battelle research or laboratory staff)

Battelle Project #: 6)6}‘ 7 5 3 B e 3 Z‘:.‘z.‘,fRecewmo 1nspectxon
Tharge Code #: [/() 54 7(7K4 No Anomalies Found
;nature: Date: Anomalies Found. RPL POC Notified [:'

RPL SICL, Revision 0, 01/28/00
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Best TWINS estimate of contents of AP-101 for use with SICL

Analyte £ Units% - |AP-10135 Analyte »|Unitsi-  |AP-101%F
Al /L 9.66E +00 3H mCi./L | 1.38E-02
Bi /L 0.00E +00 14C mCi/L | 1.77E-04
Ca o/L 3.87E-02 59Ni mCi./L | 3.29E-04
Cl g/L 1.32E+00 60Co  |mCi/L | 3.29E-03
TIC as CO3|g/L 1.40E+01 63Ni mCi./L | 3.29E-02
Cr g/L 1.08E-01 79Se mCi./L 3.87E-04
F /L 2.29E+00 90Sr mCi./L | 1.35E-01
Fe o/L 3.87E-03 90Y mCi./L | 1.35E-01
Hg s/L 0.00E +00 93Zr mCi./L | 2.90E-03
K o/L 1.79E+01 93mNb |mCi/L [ 2.10E-03
La o/L 0.00E+00 99Tc mCi./L 5.12E-02
Mn o/L 0.00E+00 106Ru mCi./L 7.92E-06
Na g/L 1.46E+02 113mCd |mCi./L 1.52E-02
Ni /L 6.30E-03 1255b  |mCi/L | 2.55E-02
NO2 o/L 4,03E+01 126Sn mCi./L 1.25E-02
NO3 o/L 1.31E+02 1291 mCi./L | 5.56E-05
OHTOTAL|g/L 6.95E+01 134Cs mCi./L 2.55E-03
Pb o/L 3.13E-03 137Cs mCi./L |1.73E+02
PO4 g/L 9.94E-01 137mBa {mCi./L {1.64E+02
Si g/L 8.39E-02 151Sm  |mCi/L |2.08E+00
SO4 o/L 3.43E+00 152Eu  |mCi/L | 7.74E-04
Sr g/L 3.29E-06 154Eu mCi./L 7.32E-02
TOC o/L 3.15E+00 155Eu mCi./L 4.05E-02
UTOTAL |g/L 2.53E-02 226Ra mCi./L 7.60E-08
Zr o/L 1.74E-02 227Ac mCi./L 1.48E-07

228Ra mCi./L 4.42E.05
229Th mCi./L 1.04E-06
231Pa mCi./L 6.65E-07
232Th mCi./L 6.00E-06
232U mCi./L 3.64E-06
233U |mCi/L | 1.40E-05|
234U mCi./L 1.15E-05

235U mCi./L 4 42E-07
236U mCi./L 8.27E-07
237Np mCi./L 1.82E-04
238Pu mCi./L 1.07E-05
238U mCi./L 8.39E-06
239Pu mCi./L 1.44E-04
240Pu mCi./L 3.43E-05
241Am mCi./L 1.95E-04
241Pu mCi./L | 9.96E-04
242Cm mCi./L 3.20E-07
242Pu mCi./L 4.15E-09
243Am |mCi./L 1.80E-08
243Cm mCi./L 1.62E-05
244Cm mCi./L 3.54E-04




River Protsction Project
BN FL Wasze Treatment Plant

3000 Gecrge Washington Way

Inc. , Richland, WA 99352
Tel: {509) 371-3500

~ Fax: (509) 371-3504

Kathleen Whelan Directtel:  509-375-4312

MSIN K9-84 Directfax:  509-372-4334

Bartelle Memorial Institute . 2959

Pacific Northwest National Laboratory Conw 01225

902 Batteclle Boulevard

P.0. Box 999 March 17, 2000

Richland, Washington 99352
Dear Kathy:

Contract No. DE-AC06-96RL.13308 — W375-SC-98-4168 — REQUEST FORPROPOSAL
TO CONDUCT PCB ANALYSIS OF TANK 241-AP-101 SAMPLE

References: 1. CCN 012160, Letter M. E. Johnson, BNFL Inc., to Eugenc Morrey,
Battelle, "Request for Proposal to Conduct Revised Analysis of Tank
241-AP-101 Samples”, dated March 15, 2000.

BNFL Inc. received verbal hotification on March 15, 2000 from Dr. N. R. Brown, U.S.
Department of Energy Office of River Protection (DOE-ORP), the tank 241-AP-101 sample
currently at Battelle facilities may have in part originated from a waste source that contained
greater than 50ppm polychlorinated bipheny] (PCB) compounds. Battelle persongel should
conduct appropriate handling practices for this waste sample, consistent with Battelle
procedures. .

BNFL Inc. is requesting Battelle to prepare 2 proposal for conducting analysis of the tank 241-
AP-101 sample to determine the concentration of PCB compounds following EPA Test
Methods for Evaluation of Solid Waste Pkysical / Chemical Methods, SW-846. The requested
PCB analysis of the tank 241-AP-101 sample is to be conducted in addition to the analyses
already requested by BNFL Inc. in correspondence number 012160 (ref.).
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Kathleen Whelan
Page 2 0f2
Mazch 17, 2000

CCX# 012259

Please indicate in your proposal the volume of additional tank 241-AP-101 sample (if
necessary) for conducting the PCB analyses. Please submit your proposal to Ms, Anne
Thompson by March 24, 2000. Please contact Michael Johnson, if you have technical inquiries

relating to this request for proposal

Sincerely,

el

stems Acquisition Manager

ANT/vie

cc: .
D. Blumenkranz
J.R.Cook
M. E. Johnson

Contracts File
Contracts Correspondence File
PDC

Neil R. Brown
Karyn Wiemers

IDNFL Inc,
BNFL Inc.
BNFL Inc.
BNFL Inc.
BNFL Inc.
BNFL Inc.

DOE-O
DOE-O

ETC-1/P-122
ETC-1/P113
B-267

H6-60
H6-60
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Test Instruction

Unique Numerical Designation: TI-29953-086 Author Approval: Ay {- ferrZE H/17120

Revision number: O

Technical Reviewer: J 9 Vureet212f 00

Effective Date: April 17, 2000 BNFL Reviewer: M/A
Controlling Procedure No: N/A

tirLE: AP-101 Precipitation/Crystallization Versus

Temperature
1. Set bath temperature to 10°C
2. Inspect the AP-101 sample (sample ID: AP-101 GL) for precipitates
Notes: APpems ¥ ke some 213 Llody avornd in Hr AP-10I GL cospl,
L,).‘\I f,',l_(,,’ .{4‘4‘__ -441-—:&-« 6.]4’-_‘.7{/ —l—v [ . 5':.!5 Lo,
~ “ap-rol oL Bk ”
3. If the sample has solids, filter through a 0.45-um nylon membrane. If there are no solids,
proceed directly to step 4.
4, Place the sample in the cooling bath at 10°C ~ LACED  /lovo  é/8/00 <L}
Inspect the sample for solids each day (excluding weekends) for a period of seven days;

note observations below

Date Time Observations TEmpO: /Z@ﬂ
L-9-00 040 NO Visfeiiiry cHibes 27 ATt WS 122, SS0Y
. )
b-12-00 {230 NO \!:s‘itm.s( CHANMEES 9°c, M}BJ”Q cal. -
é—f3\001’53¢' /\/0 L';S‘b'l‘"‘{ °L‘4n7~2$ /00(, W(} 5‘8’4-06_0[—
_ D 2000
- 14 0o — MOTIRKEZA —_—

ot cofGBPNO VisHe Lhans e % .,oe} (w0 oF TEST)
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Note
If no solids have formed after seven days, proceed to step 17.

6. Label a 120-mL glass jar as AP101-10°-Liquid
7. Weigh vial AP101-10°-Liquid
Wt. AP101-10°-Liquid = g (7a)
Note balance calibration information:

Calibration ID:
Calibration Date:

Due Date:

Note
During steps 8 through 11, keep AP-101 GL in the 10°C water bath to the extent possible to

avoid warming the sample

8. Using a pipette transfer the liquid from AP-101 GL to AP101-10°-Liquid; take care not
to transfer any solids during this process

9. Weigh vial AP101-10°-Liquid
Wit. AP101-10°-Liquid = g (%9a)
Wt. liquid=9a—-7a= g (%b)

10. Place a piece of filter paper into AP-101 GL and tip the jar so that the excess liquid
wicks up the filter paper; take care not to remove any solids during this process

11. Remove the filter paper
12. Weigh vial AP-101 GL with the damp solids

Wt. AP-101 GL = g (122)
13. Calculate the weight of the damp solids

Wt. wet solids = 12a — 133.9021 = _ g (13a)
Note: The tare weight of AP-101 GL is 133.9021 g



14.

15.

16.

17.

B e R ot acs Rl - A

Dry the solids in AP-101 GL to a constant weight at 105°C

Notes:

Weigh vial AP-101 GL with the dry solids

Wit. AP-101 GL = g
Calculate the weight of the dry solids

Wt. solids = 15a - 133.9021 =

End of Test

Bty o Y ——r——cr s < . v
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Appendix C: Analytical Reports
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Radiochemical Processing Laboratory
Shielded Facility Operations Team

Shielded Analytical Laboratory
Bench Sheet

lient: MW URIE N WP Number: _ W54906
TI#/ASR: ASR 5778 Procedure: Bench Instruction

AP101 DENSITIES

SAMPLE IDENTIFICATION

00-01701 AP-101 COMP 9 354 23, 4570 S0 /. 307
00-01701- | AP-101 COMP

DUP 9.7 (.3 AR 5637 J, 309
00-01701- | AP-101 COMP o

TRI : 75050 23,590 A /. 3058

DENSITY = FLASK GROSS (q) - FLASK TARE ()
FLASK STZE (mL)

M&TE: _X Cell 2 (360-06-01-016) Mettler AF160 Balance Other
__ Cell 5 (360-06-01-019) Sartorius LP4200S Balance

Bench (510-06-01-014) Mettler AT201 Balance

Bench (360-06-01-040) Denver Al60 Balance

Aaxlyst: ~ Date: Reviewer: Date:
’/“////Wwd/ 4500 Z[»%/@ 2 5/ 7/00
7. / v LT /S /7
| 4

e § ey e |
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Battelle PNNL/RPG/Inorganic Analysis ...
ICPAES Data Report

Project: _ 29953 / W54906
Client: D. Kurath

ACL Number(s): 00-01701

Client ID: “AP-101-COMP”

ASR Number: 5778

- Total Sample: 1

Procedure: ~ PNL-ALO-211, "Determination of Elements by Inductively Coupled
Argon Plasma Atomic Emission Spectrometry” (ICP-AES).

Analyst: D.R. Sanders
Analysis Date (Filename):  04-11-00 (A0595) [ALO-128 SAL/vh]

See Chemical Measurement Center 98620: ICP-325-405-1 File for Calibration and
Maintenance Records.

M&TE Number: ICPAES instrument -- WB73520
Mettler AT400 Balance -- Ser.No. 360-06-01-029

QM\—ﬂ U“-‘\’h,-‘__ S -\1-00

= (7 Reviewéd by

Z////M%w 5 /77

Concur

5/17/00
Page 1



Battelle PNNL/RPG/Inorganic Analysis ...
ICPAES Data Report

ASR-5778

Sample AP-101-COMP (RPL# 00-01701) was prepared in triplicate by the Shielded Analytic
Lab (SAL) using ALO-128 acid digestion of liquids procedure. A process blank, blank-spike and
matrix-spike were also prepared similarly at the same time as the samples. Approximately 6.6
grams of liquid (density 1.308 g/ml) or about 5ml, was processed and diluted to a final volume of
about 25 ml (final solution volume was weighed and density corrected to a volume). Some
insoluble precipitate remained after processing requiring filtration before analysis could be
performed. Analytical dilution prior to ICPAES analysis required 5, 10 and 50-fold dilution in
order to quantify all analytes of interest. Measurement results are reported in pig/ml corrected for
sample density, processing and analytical dilution. Volumes and weights have been recorded on
bench sheets and included with this report.

Quality control objectives were met for the majority of analytes of interest listed in ASR-5778
attachment 2: page 1 of 6 (Table 2 ..MRQ’s) and page 4 of 6 (Table 4 ...QC Acceptance
Criteria).

Objectives missed: . i
a) Sulfur is not available on the ICPAES instrument used for this work.

b) MRQ’s required for “...Contract Specification 7...” for barium (2.3 pg/ml) and lanthanum
(2.3 pg/ml) were below EQL (2.5 and 12.7 pig/ml respectively).

c) Also, MRQ’s for “...Opportunistic Analytes” for rhodium (18), ruthenium (36), and' .
silicon (90) were below EQL (76, 278, and 126 pg/ml respectively).

d) LCS for silver (69%R) was below “QC Acceptance Criteria” (80%-120%R).

e) Spike Recovery for silver (35%R), barium (30%R), and lead (65%R) was below “QC
Acceptance Criteria” (75% - 125%R).

) Duplicate %RPD (average) for phosphorous (15.8%RPD) was below “QC Acceptance
Criteria” (<15%RPD).

See attachment 1 and 2 to this report.

Quality control check-standard results met tolerance requirements for all analytes except as noted
below. Following is a list of quality control measurement results relative to ICPAES analysis
tolerance requirements. Please note that MRQ is equivalent to EQL in this report.

Five fold serial dilution: X
(liquid samples) Results were within tolerance limit of < 10% for all analytes tested after
correcting for dilution.

5/17/00
Page 2
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Battelle PNNL/RPG/Inorganic Analysis ...

ICPAES Data Report

Duplicate RPD (Relative Percent Difference):

(liquid samples)

All analytes of interest were recovered within tolerance limit of

< 15%relative percent difference (RPD) except as follows. RPD for
phosphorous in the three sample replicates ranged from about 15% to
28% RPD. Average RPD for phosphorous within the three replicates
was 15.8%. Chromium in the three sample replicates ranged from
about 1% RPD to about 16% RPD. Average RPD for chromium within
the three replicates was about 8.9%.

Post-Spiked Samples (Group A):

(liquid samples)

All analytes of interest were recovered within tolerance of 75% to
125% except silicon. Silicon recovery (147%) exceeded tolerance
limit. All other analytes of interest above EQL were within tolerance. -

Post-Spiked Samples (Group B):

(liquid samples)

Blank Spike:
(liquid samples)

Matrix Spiked Sample:

(liquid samples)

5/17/00

All analytes of interest were recovered within tolerance of 75% to
125% except palladium. Palladium recovery (53%) exceeded tolerance
limit. All other analytes of interest above EQL were within tolerance.
Palladium was found low in the group B spike. Single element
palladium at 2 pg/ml measured at the beginning, middle and end of the
run (2.00 + 0.04 pg/mi) were well within tolerance limit. No
palladium was detected in the sample.

All analytes of interest were recovered within tolerance limit of 80% to
120% recoveries except silver. Low recovery of silver in the blank
spike (about 69%) was probably due to the small amount of
hydrochloric acid used during sample preparation resulting in some
silver precipitating from solution.

All analytes of interest were recovered within tolerance limit of 75% to
125% recoveries except silver, barium and lead. Silver recovery
(about 35%), barium recovery (about 30%) and lead recovery (about
65%) were all low and may be related to the presence of sulfate and/or
carbonate present in the sample. Low silver recovery is probably, in
part, due to the small amount of hydrochloric acid used during sample
processing. All sample aliquots had a small amount of precipitate
remaining after processing requiring filtration.

Page 3



Battelle PNNL/RPG/Inorganic Analysis ...
ICPAES Data Report
Quality Control Check Standards (solid and liquid samples):
Concentrations of all analytes were within tolerance limit of  10%
accuracy in standards (except palladium): QC_MCVA, QC_MCVB,
and QC_SSTMCYV. Calibration Blank (ICP98.0) concentration is
acceptable, less than two times IDL. Palladium in QC check standard
MCVB was low (about 42% to 48%) however, a single element
standard of palladium at 2.0 pg/ml measured at the beginning, middle
and end of the ICP run was well within tolerance limit indicating
acceptable palladium accuracy. No palladium was detected in the
sample aliquots. '

High Calibration Standard Check (solid and liguid samples):
Verification of the high-end calibration for all analytes measured is
within tolerance limits of £ 5% accuracy.

Process Blank:
(liguid samples) All analytes of interest were within tolerance limit of SEQL or < 5%
of sample concentration in the prepared samples.

Laboratory Control Standard (LCS):

(liquid samples) " The blank-spike and matrix-spike were prepa:ed and measured as an
LCS control (See results described above)

Please note bracketed values listed in the data report are within ten times instrument detection
limit and have a potential uncertainty much greater than 15%.

Comments: .
1) “Final Results" have been corrected for all laboratory dilution performed on the sample during
processing and analysis unless specifically noted.
2) Detection limits-(DL) sﬂown are for acidified water. Detection limits for other matrices may be
determined if requested.
3) Routine precision and bias is typically + 15% or better for samples in dilute, acidified water (e.g.
2% v/v HNO; or less) at analyte concentrations greater than ten times detection limit up to the
upper calibration level. This also presumes that the total dissolved solids concentration in the
sample is less than 5000 pg/mL (0.5 per cent by weight).
4) Absolute precision, bias and detection limits may be determined on each sample if required by the
client.
5) The maximum number of significant figures for all ICP measurements is 2.
5/17/00
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Battelle PNNL/RPG/Inorganic Analysis ... ICPAES Data Report ™% of 1

Multiplier= 4.8 25.3 253 ] 25.0 ‘
RPL/LAB #= |00-1701-PB 00-1701 @5 00-1701-DUP @5 00-1701-TRI @5
AP-101 AP-101 AP-101 AP-101
Comp Comp. Comp Comp,
" |(Supernatan| - (Supernatan {Supernatan (Supernatan
ClientID= |t) 1 1) 1)
Det. Limit  Run Date= 4/11/00 4/11/00 4/11/00 4/11/00
(ug/mL)  (Analyte) ug/mL ug/mb ug/mL ) ug/ml.
0.025 Ag - - - -
0.060 Al 4.52 7,380 6,680 6,760
0.250 As - - - -
0.050 B 6.62 15.0 14.4 15.1
0.010 Ba - {0.32} [0.34] [0.33]
0.010 Be - 1.1 [1.0] [1.0]
0.100 Bi - - - -
0.250 Ca {1.41 [7.8] [7.5) 7.7
0.015 Cd - [2.0 [1.9] [2.0]
0.200 Ce - - - -
0.050 Co - - - -
0.020 Cr - 158 137 i 135
0.025 Cu {0.18] 1.7 [1.5) [1.5]
0.050 Dy - - - -
0.100 Eu - - - -
0.025 Fe " [0.38] {2.9] [2.4] [2.2]
2.000 K - 31,700 30,500 31,500
0.050 La - - - -
0.030 Li - - - -
0.100 Mg - - - -
0.050 Mn - - - -
0.050 Mo - 121 {10.0] [9.8]
0.150 Na 14.3 132,000 125,000 131,000 -
0.100 Nd - - - -
0.030 . . Ni 1.63 ’ 8.62 7.68 7.50
0.100 P - 371 290 281
0.100 Pb - [15] [15] [15]
0.750 Pd - - - -
0.300 Rh - - - -
1.100 Ru - : - - -
0.500 Sb - - - -
0.250 Se - - - - -
0.500 Si 24) 143 132 137
1.500 Sn - 160] - -
0.015 Sr - - - -
1.500 Te - - - -
1.000 Th - - - -
0.025 Ti - - - -
0.500 Tl - - - -
2.000 U - [68] 62} [56)
0.050 v - - - -
2.000 w - - - =
0.050 Y - — - =
0.050 Zn fo.91) {5.8] " [5.51 [5.4]
0.050 Zr - [1.4] [1.4] [1.3]

Note: 1) Overall error greater than 10-imes detection limit is estimated to be within +/- 15%.
2) Values in brackets [] are within 10-times detection limit with errors likely to exceed 15%.
3) *--" indicate measurement is below detection. Sample detection limit may be found by
multiplying “det. limit* (far left column) by “multiplier” (top of each column).

Data (1) from *A0595 D.Kurath ASR-5778 AP-101 Comp (ALO-128) Supernatant ICP98 hi.XLS 4/12/00 @ 1:02 PM




A0595

-

S.Vol(ml)=

ASR-5778 "ICPAES Measurement Results -- Dat

5.0650

5.0539 5.0060
4-11-00/drs  F.Vol(mL})= 24.5000 25.3000 25.6000 25.3000
(PF) 1.0000 1.0000 1.0000 1.0000
(DF). 1.0000 1.0000 1.0000 1.0000
{ADF) 1.0000 5.0000 5.0000 5.0000
Multiplier= 4.8 25.3 253 25.0
RPL/LAB #=)|00-1701-PB 00-1701 @5 00-1701-DUP @5 00-1701-TR! @5
AP-101 AP-101 AP-101 |AP-101
Comp Comp Comp Comp
(Supernatan [(Supernatan (Supernatan (Supernatan
Client ID= |t} 1 1 1) :
Det. LImit Run Date= 4/111/00 7 4/11/00 4/11/00 4/11/00
(ug/mL) (Analyte) ug/mL ug/mL ug/mL ug/mL
0.025 Ag - - - -
0.060 Al 4,52 7,380 6,680 6,760
0,250 As - - - -
0.050 B 6.62 15.0 14.4 15.1
0.010 Ba - {0.32) [0.34] [0.33]
0.010 Be - [1.1] {1.0) {1.0]
0.100 Bl - - - -
0.250 Ca [1.4] [7.8) {7.5] [7.7] -
0.015 Cd - [2.0] 1.9 [2.0]
0.200 Ce - - - -
0.050 Co - - - -
0,020 Cr - 158 137 135
0.025 Cu {0.18} [1.7] {1.5) 1.5}
0.050 Dy - - - -
0.100 Eu - = - -
0.025 Fe [0.38) [2.9} [2.4) [2.2]
2.000 K - 31,700 30,500 31,500
0.050 La - - - -
0.030 L - - - -
0.100 Mg - = - -
0.050 Mn - — - -
0.050 Mo R {12]) {10.0] - 19.8]
0.150 Na 14.3 132,000 125,000 131,000
0.100 Nd - - - -
0.030 Ni 1.63 8.62 7.68 7.50
0.100 P - 371 290 281
0,100 Pb - {15] [15] [15])
0.750 Pd - - - -
0.300 Rh - - - -
1.100 Ru - - - -
0.500 Sb - - - -
0.250 Se - - - e
0.500 Si [24] 143 132 137
1.500 Sn - [60] - -
0.015 Sr - - - -
1.500 Te - - — -
1.000 Th - = - -
0.025 Ti - - - -
0.500 TI - - - -
2.000 U - [68] {62] [S6]
0.050 \ - - - -
2.000 w = — - -
0.050 Y - - - s
0.050 Zn [0.91] 5.8} [5.5) 5.4}
0.050 Zr - [1.4] {1.4] {1.3)

Nole: 1) Overall error greater than 10-times detection limit is estimated to be within +/- 15%.

2) Values in brackets [] are within 10-times detection limit with errors likely to exceed 15%.
3} ~-* indicate measurement is below detection. Sample delection limit may be found by
multiplying *det. limit” (far left column) by "multiplier” (top of each column).

ASR-5778 ICPAES Data from ASR-5778 D.Kurath ICPAES e-report (5-2-00 jjw).xls
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Attachment No. 1 of 2, ASR-5778 "ICPAES Measurement Results -- Statistical Summary”

Multiplier= 4.8 25.3 25.3 25.0
o 00-1701-DUP|00-1701-TRI
RPL/LAB #=|00-1701-PB 00-1701 @5 |@5 @s
AP-101 AP-101 AP-101 AP-101
Comp Comp Comp Comp
{Supernatan (Supernatan|{Supernatan {Supernatan
Client ID= {1) 1) 1) )
Det. Limit RunDate= | 4/11/00 411100 4/11/00 4/11/00 Ave (n=3) |StDev. %RSD
(ug/mL) (Analyte) ug/mbL ug/mL ug/mL ug/mL :
0.025 Ag - - - —
0.060 Al 4.52 7,380 6,680 6,760 6940 383 5.5
0.250 As - - - -
0.050 B 6.62 15.0 14.4 15.1 14.83 0.38 2.6
0.010 Ba - [0.32) {0.34) [0.33} {0.33} 0.010 3.0
0.010 Be - {1.1] {1.0] [1.0) (1.03] 0.06 5.6
0.100 Bi - - - ~
0.250 Ca 1.4} {7.8] (7.5} [7.7) [7.67] 0 2.0
0.015 cd - {2.0] [1.9] (2.0} (1.97] 0 2.9
0.200 Ce - - - - :
0.050 Co - - - -
0.020 Cr - 158 137 135 143.33 13 8.9
0.025 Cu [0.18] [1.7] [1.5] [1.5) [1.57] 0.12 7.4
0.050 Dy - - - -
0.100 Eu - - - -
0.025 Fe [0.38) [2.9] [2.4] [2.2] [2.50] 0.36 14.4
2.000 K - 31,700 30,500 31,500 31233 643 2.1
0.050 La - - -~ -
0.030 Li - - - -
0.100 Mg - - — -
0.050 Mn - - — -
0.050 Mo - (12) {10.0] {9.8} [10.60] 121 ° 11.5
0.150 Na 143 132,000 125,000 131,000 129333 3786 2.9
- 0.100 - Nd - - - = -
0.030 Ni 1.63 8.62 7.68 7.50 7.93 0.6 7.6
0.100 P - 371 290 281 314.00 50 15.8
0.100 Pb - [15] [15] [15] {15.00] - 0.0
0.750 Pd - C - - -
0.300 Rh - - - -
1.100 Pd - - - -
0.500 Sb - - - —
0.250 Se - . - - -
0.500 Si {24 143 132 137 137.33 5.5 4.0
1.500 Sn - [60] - - {60]
0.015 Sr - - - -
1.500 Te - - - -
1.000 Th - - - -
0.025 Ti - - — -
0.500 Tl - - - -
2.000 u - {68) [62) {56) [62] 6.0 9.7
0.050 Y - - - -
2.000 w - - - -
0.050 Y - - - -
0.050 Zn [0.91] (5.8} {5.5} 5.4 [5.6] 0.21 3.7
0.050 2r - 1.4 [1.4] [1.3] (1.4 0.06 4.2
Note: 1) Overall error greater than 10-times detection limit is estimated to be within +/- 15%.
2) Values in brackets [] are within 10-times detection limit with errors likely to exceed 15%.
3) “.-* indicale measurement is below detection. Sample detection limit may be found by
multiplying “det. limit” (far left column) by “multiplier” (top of each column).
ASR-5778 Statistics from ASR-5778 D.Kurath ICPAES e-report (5-2-00 iw).xis 5/2/00




i Attachment No. 2 of 2, ASR-5778 "ICPAES Measurement Results -- Quality Control Parameters"

| ASR-5778 D. Kurath A0595 4/11/00 RPL#: 00-1701 Client ID: "AP-101 COMP"
PF= 25.3] . '
80%-120%) 75%-125%) [<15%)
Anaiyte | MRQ |IDLOCPAES)| EQL LCS Spike Rec'y Dup %RSD
% {ug/ml) {ug/ml) (ug/ml) {%R) (%R) (%RSD)
" 1|Ag 17 ~0.025 6.3 ,xf1ﬁ§6§?':fs;:;sﬁ@:«‘;\‘ézi#:sfi;};;s‘: e
2{Al 75 0.06 15.2 5.5
3| Baii |28 R 00T | i bR e o | 87 HERO0SREARINERE (3]
4}Bi 170 01] 253 —
. 5|Ca 150 0.25]  63.3 - 2]
6|Cd 7.5 0.015] 338 92 87 [2.9]
7{Cr 15 0.02] 5. 93 94 8.9
3 8{Cu 17 0.025] 6.3 - [7.4]
‘ 9jFe 75 0.025 6.3 {14]
10[K 750 2] 506.0 - 2.1
11 [l |28 ey 0105 il 25 i hal -
: 12[Mg 170 0.1] 253 -
i 13[Mn 17 0.05] 127 -
i 14[Na 170] 0.15]  38.0 29
| 15{Nd 170 0.1] 253 , . : =
16{Ni 30 0.03] 7.6 88 85 7.6
17{P 330 01] 253 R G e |
18{Pb 300 0.1] 25.3 101 peasbsRRetsuid] [0
19]Pd 390 0.75] 189.8 -
20 it snliiae ] Bladmnintes 0.8 .4 76: 98 it etac -
ﬁ | T e B ] -
! o IR B S BTSRRI q
) 23{Sr 17 0.015 3.8 -
24|Ti 17 0.025 6.3 -
251U 780 2§ 506.0 {9.7]
26|zn 17 0.05]  12.7 89 92 3.7
27\Zr 17 0.05 12.7 [4.2]

Note: Gray areas indicate quality results outside of control limits of Table 2, "Supernate Analyses Required by
Contract Specification 7 and Opportunistic Analytes" and Table 4, "Quality Control Parameters for Liquid Analysis”
(reference: See ASR-5778 Attachment 2 page 1 of 6, and page 4 of 6)

QC Parameters from ASR-5778 D.Kurath ICPAES e-report (5-2-00 jjw).xls _ 5/2/00




Battelle PNNL/RPG/Inorganic Analysis --- IC Report

REVISION 1 (June 13,2000)

Client: D Kurath Charge Code/Project: ~ W54906/29953
RPL Numbers: 00-1701 (triplicate) ASR Number: 5778
Analyst: MJ Steele Analysis Date: April 23-24, 2000

Procedure: PNL-ALO-212, "Determination of Inorganic Anions by Ion Chromatography"
M&TE: IC system (WD25214); Balance (360-06-01-031) --- See Chemical Measurement
Center 98620 RIDS IC File for Calibration, Standards Preparations, and Maintenance Records.

Final Results:

The AP-101 composite sample (00-1701) was analyzed in triplicate by ion chromatography (IC)
for inorganic anions as specified in the governing ASR. The final results are presented in Table 1
below. All analytical samples were diluted 2000 to 5000 fold at the IC workstation to ensure that
all anions reported were measured within the calibration range. Per the ASR the samples were
analyzed in triplicate and the relative standard deviation between the measurements is reported.
The minimum reportable quantity (MRQ) for each anion was defined by the ASR, and all MRQ
were met at the dilutions analyzed. From recoveries demonstrated on some of the verifications
standards analyzed, the AP-101 sample matrix has an adverse effect on the IC column and some
reported results may be 10% to 20% low. By further diluting the sample, this effect could be
minimized, but at the expense of meeting the MRQs (particularly phosphate, sulfate, and oxalate).

For IC column and parameters used, the IC system can not separate fluoride, acetate, and formate;
the IC system quantifies and reports all as fluoride. It is unlikely that the levels of fluoride
quantified are present in the tank waste, and since acetate and formate could be present in the
AP-101 sample, the fluoride results should be used with reservation.

N et

) <500 | 133,000
00-1701 Dup |AP-101 Composite Duplicate | 2,880 | 1,920 | 41,000 | <500 | 130,000 | 1,000 | 3,940 1,060
00-1701 Trip |AP-101 Composite Triplicate | 2,940 | 2,010 | 42,400 | <500 | 133,000 | 1,020 | 4,080 1,100

Rel Std Dev (%) 1.2% 2.5% 1.8% nfa 1.3% 2.0% 1.9% 2.1%
00-1701 MS [AP-101 Composite MS %Rec | 114% | 111% 119% | 108% 128% 119% | 108% 121%
Biank Spike %Rec 110% | 107% 105% | 108% 78% 104% | 106% 107%

Rel Std Dev (5) = Relative Standard Deviation — Sample, Duplicate, Triplicate
MS %Rec = Matrix Spike Standard % Recovery, BS %Rec = Blank Spike Standard % Recovery
(*) Use fluoride results with reservation; IC system can not resoive fluoride, acetate, and formate.
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Battelle PNNL/RPG/Inorganic Analysis --- IC Report

Q.C. Comments

Duplicates/Replicates: The ASR requested that the analyses be performed in triplicate and
therefore the relative standard deviation was calculated for the three analyses. The Quality
Control parameters defined in Table 4 attached to the ASR states acceptance criteria of <15%
relative percent difference (RSD). Table 1 presents the RSD based on comparison of the
triplicate analysis. The RSD meets the acceptance criteria for all anion.

Matrix Spike: The matrix spike recoveries for all anions, except nitrate, were within the spiking
acceptance criteria of 75% to 125% as established by ASR attachment Table 4. The high nitrate
concentration of the sample relative to the nitrate spiking level (i.e., sample concentration was 10
times greater than the spike concentration) significantly impacts the ability to measure the nitrate
spike. No attempt was made to spike the samples at additional spiking level.

Blank Spike: The blank spike recoveries for all anions, except nitrate, were within the Laboratory
Control Samples (LCS) acceptance criteria of 80% to 120% as established by the ASR attachment
Table 4. Nitrate recovered slightly low at 78%. It should be noted that the blanks spike nitrate
recovery is not consistent with other control standards analyzed during the analysis run (e.g.,
Verification Check Standards).

System Blank/Processing Blanks: A dozen system blanks were process during the analysis of the
slurry samples. No anions were detected in the system blanks above the method detection limit.

Quality Control Calibration Verification Check Standards: Over twenty mid-range verification

standards were analyzed throughout the analysis runs. Numerous verification standards analyzed
just after the analysis of some of the AP-101 samples demonstrated low recoveries (i.e.,
recoveries ranging from 80% to 90%). Failure of the verification standard was only observed in
those standards analyzed just after the AP-101 samples that had were prepared with the least
dilution. Numerous reruns were performed alternating the AP-101 (at various dilutions) and the
verification standard to obtain valid data.

General Comments:

e  The reported "Final Results" have been corrected for all dilution performed on the sample during processing or
analysis.

o  The low calibration standards are defined as the estimated quantitation limit (EQL) for the reported results and
assume non-complex aqueous matrices. Actual detection limits or quantitation limits for specific sample
matrices may be determined, if requested.

e Routine precision and bias are typically £15% or better for non-complex aqueous samples that are free of

interference and ha ymilar con%&zhe measured anions.
Approval: % Date 4’& ’/ é -~ 00

Archive Information:

Files: ASR 5778 Kurath Rev 1.doc ASR 5729 5764-68 5778 .xls

ASR 5778 Kurath Rev 1.doc Page 2 of 2




IC Results for oxalate, formate, acetate, and citrate

G.M. Mong and J.A. Gampbell

Instrumentation N ; Z )Mb%

The analytical instrumentation utilized for the analysis of low-molecular weight organic
acids consisted of an ion chromatography unit equipped with a conductivity detector. A
Dionex AS-11 column and AG-11 guard column were used at ambient temperature with
a 25-uL sample loop. An anion suppressor was used. The flow rate of the mobile phase
was 2.0 mL/min. A description of the IC system is provided in Table 1.a.

Table 1.a Ion Chromatography Instrumentation

S

System/Instrument Manufacturer - Model Number M&TE O Number -
Ion Chromatograph Dionex 500 DX WD 24293
Conducavity Detector Dionex CD20 WD 24295

) Measuring and Test Equipment

The IC gradient conditions were: (a) 0.0 min 0% 100 mM NaOH, 98.1% deionized water
and 1.9% 5 mM NaOH, (b) 6.4 min 0% 100 mM NaOH, 0% deionized water and 100%
5 mM NaOH, and (c) 18.4 min 35% 100 mM NaOH, 0 % deionized water and 65% 5
mM NaOH. The mobile phase contained a gradient of deonized water and a weak
solution of NaOH.

Analysis Results

Samples were analyzed using PNNL operating procedure AOAM-1 (Method for the
Analysis and Quantification of Organic Acids in Simulated and Actual Hanford Tank
Wastes by Ion Chromatography ). Sample AP-101 was done in triplicate at a dilution
found to give acceptable total ion loading to the column ( Dionex AS-11 anion exchange
media). This dilution was calculated to be a 2242 times the sample weight as delivered
to the 325 shielded laboratory.

Although acetate is reported, acetate coelutes with glycolate and requires the use of an
alternate column for separation from glycolate. Without additional separation, one can
not unequivocally state that the acetate/glycolate peak contains only acetate, only
glycolate, a combination of both analytes, or a possible contaminant. From tank waste
and solubility studies, the results are tank waste type dependent. In other words, for one
tank waste the component may be entirely acetate. For another tank with a different fill
history, the analytical results may indicate the component may be primarily glycolate or a
combination of both analytes (Sharma et al. 1998, Camaioni et al. 1998, Barney 199,
Ashby et al. 1994). :



The results are shown below for quantity ( in micrograms) of acetate, formate, and
oxalate found per milliliter of sample., based on-a measured density of 1.308 g/mL.
Citrate was below detectability in each sample using this dilution scheme.

Samble ng ug pg oxal/mL ug
p acet/mL form/mL citrate/mL
#1 1543 1131 1799 ND
#2 1793 1256 1781 ND
#3 1601 1196 1817 ND
Average 1645 1194 1800 ND

The detection limits for acetate, formate, oxalate, and citrate are estimated to be 550
rtg/mL, 450 pg/ml, 890 pg/ml, and 890 pg/mL, respectively, based on the dilution
factors.

QC Evaluation

Matrix spiking was done at a level approximately 1.5 times the level of analyte in the
final diluted samples. This level of spiking is at a challenging level for accurate
quantitation; the reported levels are near the lowest calibration point for each analyte.
These results are summarized below:

MS spike ms msd-1 msd-2 average

recovery Acetate 175% 105% 91% 124%
Formate 71% 104% 79% 84%
Oxalate 122% 92% 129% 114%

The value for acetate in the matrix spike sample should be considered suspect, as the
peak quantitation had to be done by estimation (since the peak size was so small). The
other data represent quantitation which was extracted directly from electronic integration
data. Overall, the average data for MS and MSD is within acceptable limits. The LCS
consisted of a mixture of formate and oxalate. The per cent recoveries obtained were
89.3 and 103.8%, respectively.

References
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Battelle PNNL/RPG/Inorganic Analysis --- TOC/TIC Report

Client: " D.Kurath Charge Code/Project: 'W54906 /29953
ACL Numbers: 00-1701 ASR Number: 5778
Analyst: M]J Steele Analysis Date: May 12 and April 13-14, 2000

Procedure: PNL-ALO-381, "Direct Determination of TC, TOC, and TIC in Radioactive Sludges
and Liquids by Hot Persulfate Method"
PNL-ALO-380, "Determination of Carbon in Solids Using the Coulometric Carbon
Dioxide Coulometer"

M&TE: Carbon Analysis System (WA92040); Balance (3 60;06-01-(523).

Final Results:
HOT PERSULFATE METHOD FURNACE METHOD
TIC TIC ToC | TOC TC TC TC TC
RPL Number [Sample ID (ugC/ml) | RPD (ugC/ml) | RPD | (ugC/ml) -| RPD {ngC/ml) RPD
00-01701  [AP-101 COMPOSITE 6,550 1,860 8,410 8,530
lloo-01701 AP-101 COMPOSITE 6,400 2% 1,980 6% 8,390 0% 8,670 2&
00-01701  [AP-101 COMPOSITE 6,430 2,030 8,460 8,620
RSD| 12% 45% 0.4% 0.8%
00-01701 MS [MS Recovery 98.5% 96.3% . 97.5% 97.5%
mpL| 40 80 80 170

RPD = Relative Percent Difference
RSD = Relative Standard Deviation

The analysis of the liquid sample submitted under ASR 5778 was performed by the hot persulfate
wet oxidation method and by the furnace oxidation method. The hot persulfate method uses acid
decomposition for TIC and acidic potassium persulfate oxidation at 92-95°C for TOC, all on the

. same sample, with TC being the sum of the TIC and TOC. The furnace oxidation method
determines TC by oxidizing all forms of carbon (i.e., inorganic and organic) in oxygen at 1000 °C.
Although the ASR requested TOC and TIC by the furnace method, the method is considered
reliable only for TC. For the sample matrix analyzed the furnace method and hot persulfate method
should provide equivalent TC results, and this was confirmed by the results, with the average hot
persulfate TC being 8420 pg/ml and the furnace TC being 8610 pg/ml; an RPD of about 2%.

The table above shows the results, rounded to two to three significant figures. The raw data bench
sheets and calculation work sheets showing all calculations are attached. All sample results are
corrected for average percent recovery .of system calibration standards and are also corrected for
contribution from the blank.
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Battelle PNNL/RPG/Inorganic Analysis --- TOC/TIC Report

Q.C. Comments:

The TIC standard is calcium carbonate and TOC/TC standard is a-Glucose (the certificates of
purity are attached). The standard materials were used in solid form for system calibration check
standards as well as matrix spikes. The QC for the methods involves calibration blanks, system
calibration standards, sample duplicates, and one matrix spike per matrix type.

Calibration Standards: The QC system calibration check standards were all within acceptance
criteria of 90% to 110%, with the average recovery being about 99% for TIC and 99% for TOC
over the two days that the hot persulfate analyses were performed and about 100% for TC for the
furnace analyses.

Calibration Blanks: The calibration blanks run at the beginning, middle, and end of the analysis run
were acceptable and the standard deviations for the TIC and TOC blanks are near the historical
pooled standard deviation used to establish the method detection limits. On the May 12" run, the
TOC blanks were about 2 to 3 times higher than normal; however, the blanks were quite consistent
and the high blanks should have no effect on the reported data.

Duplicates: No actual sample duplicates were identified on the ASR. However, the relative
percent difference (RPD) between replicates (i.e., a sample and duplicate analysis) was less than
10% for TIC, TOC, and TC. Besides the RPD, the relative standard deviation (RSD) for the
triplicate analyses was calculated, and all RSDs are less than 5%, indicate very good precision
between for all measurements. The RSD met the ASR Table 4 RSD acceptance criterion of <15%.

Matrix Spike: The accuracy of the carbon measurements can be estimated by the recovery results
from the matrix spike. The matrix spike for both the hot persulfate and furnace method
demonstrated recoveries of about 96% to 99% for TIC, TOC, and TC; well within the acceptance
criteria of 75% to 125% recovery.

Laboratory Control Sample: No LCS is included in the carbon analysis procedure.

General Comments:

¢ The reported "Final Results" have been corrected for all dilution performed on the sample during processing or analysis.
*  Routine precision and bias are typically =15% or better for non-complex samples that are free of interferences.

¢ The estimated quantitation limit (EQL) is defined as 5 times the MDL. Resulis less than 5 times the MDL have higher
uncertainties, and RPDs are not calculated for any results less than 5 times the MDL.

*  Some results may be reported as less than ("<”) values. These less than values represent the sample MDL (method detection
limit). which is the system MDL adjusted for the volume of sample used for the analysis. The system MDL is based on the
attached pooled historical blank data. The evaluation and calculation of the system MDL is included in the data package.

Report Prepared by: %(/7 ‘///’ZA/——\, Date _57/:/5—’0@
Review/Approval by: m E&Qv\“f Date §Z.2_’ o
—

Archive Information:
| Files: ASR 5778 Kurath.doc ASR 5668R 5778 Kurathxls |
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.. File/LB
Date May 17, 2000

To K. E. Kurath

From S. K. Fiskurn Uk gj‘;ﬂéwﬁz

Subject  Hydroxide Analyses for AP101 Composite ASR
5778, Rev. 1

A sample of the composite from tank AP101 (00-1701) was analyzed in triplicate for the hydroxide
content following procedure PNL-ALO-228. Direct sample aliquots were analyzed using 2
Brinkman 636 Auto-Titrator. A 0.1186 N NaOH solution was prepared for use as a standard and
sample spike and the titrant was a 0.2040 M HCl prepared solution. Triplicate results (2.49, 2.42,
and 2.38 M OH) gave an average OH molarity of 2.43 with a relative standard deviation of +3%.
The standard recoveries averaged 100% and the sample spike recovered at 88%. Hydroxide was not
detected in the reagent blank, demonstrating an MDC of 0.02M OH or 3.4E+2 pg OH/mL. A
second titration inflection point was determined at an average pH of 7.5 and a third inflection point
at an average pH of 4.9. The titration curves are attached. '
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To D. E. Kurath
From S. K. Fiskum _,@JL meAN

Subject Radiochemical-Analyses for AP-101 Composite
ASR 5778

A sample of the composite from tank AP-101 (00-1701) was analyzed in triplicate for total alpha,
total beta, gamma energy analysis, *H, uranium, ®Sr, ®T¢, Pu, and Am/Cm. ‘The attached reports
list measured analyte activities in the original AP101 material in units of uCi/ml except for uranium,
which is reported in ug/ml. The reported errors (1-6) represent the total propagated error including
counting, dilution, yield, and calibration errors, as appropriate. Laboratory and process blank values
given with each analysis are the best indicators of the method detection limits, taking into account
the actual sample sizes and counting times used for each analysis.

Gamma Spectrometry

Triplicate 100-uL aliquots of AP101 original material were prepared into 2-mL geometries with
deionized water (no acid digestion was applied). The small aliquot size was necessary to reduce the
detector dead time attributed to the high ’Cs activity. The samples were counted and analyzed
directly by gamma energy analysis (GEA) according to procedure PNL-ALO-450. Because no
sample manipulation was performed other than simple aliquoting and diluting, no preparation blank
was prepared. In order to meet the required detection limits, the samples were counted for 14 hours
each. Only Cs, ¥*Cs, and ®Co could be identified in the gamma spectra. The triplicate
concentrations of ¥’Cs, *Cs, and “Co agreed to within +3%, well within the <15% RSD
acceptance criteria. The other requested analyte concentrations were below the minimum reporting
limits requested.

Pertechnetate *T¢

The radiochemical ’Tc determination was requested to measure only Tc in the +7 oxidation state
(pertechnetate). To this end, all sample manipulations had to be non-oxidizing so as not to alter the
original Tc oxidation state. Small aliquots from the as-received material (no digestion) were taken
for analysis according to procedure PNL-ALO-432. This procedure normally requires the use of
sodium dichromate addition to oxidize the Tc to the +7 oxidation state. The sodium dichromate
addition was omitted and the procedure otherwise was performed as written. The separated

fractions were then counted according to RPG-CMC-408. One sample was also counted by gamma
spectrometry (according to PNL-ALO-450) to verify the absence of ’Cs. The LCS and matrix
spike were spiked with pertechnetate and their recoveries were 99% and 84%, respectively, well

ES$4-19¢0C01 (8/93)
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D. E. Kurath
May 9, 2000
Page 2

within project requirements. The RSD of the triplicate samples was 8%, again well within the
project-required <15% RSD. :

Acid Digestion

Triplicate 0.5-mL aliquots of AP101 were digested with nitric acid according to PNL-ALO-106.
Heating and nitric acid additions continued until all organic/nitric reactions had visibly ceased. The
samples were then brought to a 10-mL volume with 2M HNO;. A preparation blank was run side
by side with the samples. These digestions were used for the subsequent analyses of total alpha,
total beta, 2***°Py, Py, *'Am, **Cm, *****Cm, toral U, and ®Sr. A laboratory control sample
(LCS) was not available for radiochemical analyses. Specific reagent spikes or blank spikes were
prepared subsequent to digestion and were used as LCSs.

Total Alpha

The total alpha activity was determined by direct-plating small aliquots of the acid-digested samples
onto planchets according to RPG-CMC-4001. The samples were then counted on Ludlum detectors
according to RPG-CMC-408. The sample activities resulted in a 9% RSD, well withinthe <15%
RSD acceptance criteria. Alphaactivity was not found in the preparation blank. The LCS *’Pu
recovery was 99% and the matrix spike *’Pu recovery was only 55%. The low matrix spike recovery
is atrributed to the solids loading on the planchet from the sample matrix sales that atenuate/absorb
the alpha emissions. Thisisa physical problem with the sample as it is presented to the detector and
does not indicate the analysis is out of control. What this does indicare is that the analytical method
is probably biased low by as much as 45% for this matrix. A better indication of the total alpha
activity is given by the summation of the alpha emitters (*****Pu, Py, *'Am, *****Cm and **Cm),
shown in the last column of the data report. These alpha-emitter summations range from 18% to
39% higher than the total alpha activity found by direct plating. The RSD for the summation
method 1s 1%.

Total Beta

The total beta activity was determined by directly plating small aliquots of the acid-digested samples -
onto planchets according to RPG-CMC-4001. The samples were then counted on a low-

background alpha/beta gas-flow proportional counter according to RPG-CMC-408. The detectors
were calibrated for beta activity relative to Sr/®Y. The beta energy of *’Cs is similar to that of St
and will have a counting efficiency similar to that of pure ®Sr. The total beta analyses compared to
the Cs determinations shows that virtually all of the beta activity is due to ¥’ Cs and the two values
are in excellent agreement. The precision, measured by the RSD, is 5%, within experimental error.
The LCS and matrix spike showed excellent ®Sr/*Y recoveries at 100% and 103%, respectively.

Plutonium, Americium, and Curium

The Pu and Am/Crm separations were performed according to PNL-ALO-417; the separated
fractions were precipitation plated according to PNL-ALO-496; and the samples were counted by
alpha spectrometry according to PNL-ALO-422. Plutonium recovery was traced with **Pu. The
curium is known to follow the americium and both these isotopes were traced with **Am.
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Plutonium radiochemical yields were excellent at >90%. Radiochemical yields for Am ranged from
70% to 86%. In both cases, ample counts were obtained to define sample activities. NeitherPu, -
Am nor Cm were detected in the preparation blank. The LCS and matrix spike for Puresulted in
98% and 101% yield-corrected recovery. This indicates the chemistry and analyses were not biased.
The LCS and matrix spike for the Am (and Cm) fractions resulted in 94% and 91% yield-corrected
recovery. The #****Pu analyses resulted in 2% RSD, for **Pu the RSD was 5%. The *'Am
resulted in 2% RSD, the *****Cm resulted in 29% RSD. This latter high RSD reflects the much
higher uncertainty associated with the analytical results, which are approximately 5 orders of
magnitude less than the requested detection limit. -

Strontium-90

The Sr separation was performed according to PNL-ALO-476 and radiochemical yields were traced
with *Sr. The separated fractions were then beta-counted according to RPG-CMC-408 and gamma
counted according to PNL-ALO-450 (for **Sr determination and '’Cs impurity assessment). Two
of the separated fractions contained a small amount of *’Cs and a correction to the beta count rate
was applied for these samples. Strontium-90 was not found in the preparation blank. The RSD is
0.3%, indicative of excellent precision. The LCS and matrix spike recoveries were 92% and 99%,
respectively, indicating good accuracy.

Total Uranium

Total uranium was measured in triplicate aliquots taken from the acid digestion according to
procedure PNNL-ALO-4014 using Kinetic Phosphoresence Analysis (KPA). The triplicate results
showed excellent agreement with a RSD of 1%. A small amount of uranium was detected in the
acid digestion process blank; however, the level was a factor of 10,000 lower than the uranium seen
inthe samples. A blank prepared at the time of the analysis did not detect any uranium. Uranium
standards analyzed before and after the samples agreed within 3% of the known values.

Tritium

Tritium was analyzed by distillation of direct sample material using procedure PNL-ALO-418
followed by liquid scintillation counting according to procedure PNL-ALO-474. The first
distillation showed the presence of higher-energy betaactivity, most likely due to ’Cs. A second
distillation succeeded in removing most of this contamination; however, two of the triplicate
samples required subtraction of weak beta contamination using the ratio of the counts in the tritium
energy region to the counts at higher energies, as determined from the first counting results. The
triplicare results showed good agreement witha RSD of 5%. A blank spike showed good recovery
at 96%. No tritium was detected in a blank prepared at the time of analysis in the laboratory.

-
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Battelle / Pacific Northwest National Laboratory -

?5/02/2000
Radiochemical Processing Laboratory / 325 Building .
Radiochemical Processing Group

' —
Cognizant Scientist: @\Em \ ‘K\.g/ Date: Sfdoo
Technical Reviewer: %/%MMA"&‘// Date: S / Z/& 4
Client: Kurath
MT&E Instrument: GEA Detector G
Reference Date: N.A.
Gamma Energy Analysis (Procedure PNL-ALO-450):
Measured Activity in pCi/ml

Sample ID Co-60 Ru/Rh-106 Sh-125 Cs-134 Cs-137 ~ Eu-152 Eu-154 Eu-155 Am-241

ALO Number 1o Unc. 1¢ Unc. 1¢ Unc. 1s Unc. 1s Unc. "1g Unc. 1g Unc. 1g Unc. 1¢ Unc.
AP-101 Composite 3.22E-3- <9E-2 <6E-2 4.77E-2 1.44E+2 <2E-3 - <2E-3 <4E-2 <4E-2
00-01701 7% 3% 2% '
AP-101 Composite Dup. 3.40E-3 <9E-2 <B6E-2 4.81E-2 1.44E+2 <3E-3 <2E-3 <4E-2 <4E-2
00-01701 Dup 7% 3% 2%
AP-101 Composite Trip. 3.24E-3 <9E-2 <6E-2 4.62E-2 1.45E+2 <2E-3 <2E-3 <4E-2 <4E-2
00-01701 Trip 7% 3% 2%
RSD 3.0% ' 214% 0.7%
00-1701 GEAXls Page 1 of 1

(



Battelle Pacific Northwest Laboratory 00-1701
Radiochemical Processing Group-325 Building

§ Chemical Measurements Center " 5/8/2000
! Client: Kurath / '
" Cognizant Scientist: /d K b%o o ' Date : 5/8 foo : (
Concur : }Leyq/%wt/fo’//& Date : S /( /0 0
Measured Activities (uCi/ml) with 1-sigma error
Total Pu-239+ Cm-243+
. ALOID Alpha Pu-240 Pu-238 Pu-236 Am-241 Cm-244 Cm-242 Alpha*
N Client ID Error % Error % Error % Error %  Error % Error % Error % Sum
»z, 00-1701 PB <7.E-5 <2.E-7 <2.E-7 <2.E-7 <5.E-7 <8.E-8 <8.E-8
AP-101 Comp
00-1701 2.55E-4 1.24E-4 1.39E-5 <9.E-8 1.73E-4 1.34E-6 <1.E-7 3.12E-4
AP-101 Comp 14% 4% 6% 5% 19%
00-1701Dup 2.22E-4 1.28E-4 1.49E-5 <9.E-8  1.65E-4 7.40E-7 <9.E-8 3.09E-4
. AP-101 Comp 14% 4% 6% 5% 24%
:j 00-1701T 2.65E-4  1.27E-4 1.54E-5 <2.E-7 1.70E-4 1.02E-6 <2.E-7 3.13E-4
4 AP-101 Comp 14% 4% 6% 5% 21%
? RSD 9% 2% 5% 2% 29% . 1%
" Matrix Spike 55%* 101% 91%
g Blank Spike 99% 98% 94%
Blank <B8.E-5

*The low matrix spike recovery is attributed to plated solids causing absorption/attenuation of alpha emissions.
The ramifications of this are the sample activities are probably similarly affected. The sum of the alpha
emitters in the last column is thus the best estimate of the total alpha activity.

The total alpha, total beta, Pu, Am, Sr, and U analyses were performed on sample aliquots prepared according to
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Battelle Pacific Northwest Laboratory

Radiochemical Processing Group-325 Building
Chemical Measurements Center '

Client : Kurath

Cognizant Scientist:

Concur :

ALO ID
Client ID

00-1701 PB
AP-101 Comp

00-1701
AP-101 Comp

00-1701Dup
AP-101 Comp

00-1701T
AP-101 Comp .

Matrix Spike

Blank Spike

Metnhod detection limit

~43

U £

T

. Tc-99
Beta as pertechnetate Sr-90
Error % Error % Error %
8.57E-5 <2.E-5 <2.E-4
31%
1.46E+2 4.71E-2 8.71E-2
4% 4% 3%
1.40E+2 4 34E-2 8.77E-2
4% 4% 3%
1.54E+2 5.10E-2 8.75E-2
4% 4% 3%
103% 84% 99%
100% 99% 92%
2.E-1* 6.E-5 <6.E-4

Date :

Date :

Measured Activities (uCi/ml) with 1-sigma error

00-1701

5/4/2000

Sss
S/ /oo

**Calculated with respect to specific sample-counting conditions, i.e., small sample size, short count time.
A larger prepartion blank sample aliquot was taken and longer counting times applied, resulting in a lower

detection limit for the preparation blank.

The total alpha, total beta, Pu, Am, Sr, and U analyses were performed on sample aliquots prepared according to

PNL-ALO-108. This is a digestion procedure using nitric acid and heating that destoys organic material.

Tc-99 determination was performed on an aliquot with no acid digestion, no sample oxidation. Thus, the Tc-99
represents the pertechnetate form.

Page 1



Battelle Pacific Northwest Laboratory ) 00-1701
Radiochemical Processing Group-325 Building
Chemical Measurements Center 5/3/2000

CNGT

Client; Kurath

Cognizant Scientist: _'%0’2 s /M/ Date : S/ /?/ﬂﬁ
Concur: Ak Joé“,\, Date : 542 /o0

Uranium
ALOID ug/ml
Client ID ’ Error % +-%
00-1701 PB 5.41E-3 3%
AP-101 Comp
00-1701 5.17E+1 3%
AP-101 Comp
00-1701Dup 5.12E+1 3%
AP-101 Comp
00-1701 T 5.03E+1 3%
AP-101 Comp
RSD 1%

Blank <1.E-5

Standard  Measured Ratio
Prerun Standard 1 1.00E-2 9.92E-3 0.992
Prerun Standard 2 1.00E-1 1.02E-1 1.020
Prerun Standard 3 1.00E+0 1.09E+0 1.089
Post Standard 1 1.00E-2 9.71E-3 0.971
Post Standard 2 1.00E-3 1.01E-3 1.010

The total alpha, total beta, Pu, Am, Sr, and U analyses were performed on sample aliquots prepared according to
PNL-ALO-106. This is a digestion procedure using nitric acid and heating that destoys organic material.

Page'1
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Battelle Pacific Northwest Laboratory
Radiochemical Processing Group-325 Building
Chemical Measurements Center

Client : Kurath

Cognizant Scientist: C -3 CI’e‘:‘[

/(N\.
7
Concur: %ﬁu&e/\,‘/&//«%/

00-1701
5/9/2000

pate: 971790

Date : é/- ’7 oo

Measured Activities (uCi/ml) with 1-sigma error

ALO ID Tritium
Client 1D Error %
00-1701 5.05E-3
AP-101 Comp 4%
00-1701Dup 4.84E-3
AP-101 Comp 3%
00-1701 T 4.60E-3
AP-101 Comp 3%
RSD 5%
Blank Spike 96%
Blank <2.E-4

contamination.

Note: Tritium was determined by liquid scintillation counting following two
successive distillations of direct sample material. Weak contamination was
observed in the beta spectra of the first two results reported above. This
contamination was subtracted out of the tritium results reported above. (We used
data from a previous attempt at this analysis to accurately calculate the amount of
contamination to subtract.) The third result above did not show any significant

Page 1



J|C roject No. 29953
5 Balfell e
< bdllelle
-« « Putting Technology To Work

Internal Distribution

.- File/LB
pwe  May 12, 2000

To D. E. Kurath

From L.R. Greenwood ° (f&/ﬂj‘& M"ﬂ/

Subject C-14 Analyses for AP-101 Composite ASR 5778

Direct samples of the composite from tank AP-101 (00-1701) were analyzed in triplicate for C-14
following procedure PNL-ALO-482. The samples are combusted in a Coulometrics Carbon
Analyzer Furnace causing oxidation of all carbon species present to CO,. A natural carbon
compound is added as a carrier and all of the CO, released is collected in a sodium hydroxide trap.
The trap solution is then counted by liquid scintillation counting according to procedure PNL-ALO-
474. The triplicate results showed good agreement with a relative standard deviation 0f5%. The
blank and sample spikes showed good recovery at 97% and 96%, respectively. Due to the
inadvertent spiking of a system blank prior to the analysis, some carryover was seen in the prior
blanks. However, a system blank analyzed following the analyses did not show any contamination.

ES$4-1900<01 (3/98)




Battelle Pacific Northwest Laboratory
Radiochemical Processing Group-325 Building
Chemical Measurements Center

~3

Client: Kurath

Cognizant Scientist: }/M\,u,\,m,/zfzﬁ/
Concur: ,da_méa_ f_' 40} L__
- <

Procedures PNL-ALO-482/474

Date

Measured Activities (uCi/ml) with 1-sigma error

ALO 1D C-14
Client ID Error %
00-1701 2.56E-4
AP-101 Comp 8%
00-1701Dup 2.55E-4
AP-101 Comp 8%
00-1701 T 2.77E-4
AP-101 Comp 8%
RSD 5%
Blank <4.E-5
Sample Spike 96%
Standard 97%

Page 1

Date :

00-1701
5/12/2000
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e . ject No. 29953
..y% B " ll Project No. 29
2« bdllellE

.« . Putting Technology To Work

Internal Distribution
e File/LB
Date May 18, 2000

To D. E. Kurath

From L. R. Greenwood 5’—/&%

subject  Se-79 Analyses for AP-101 Composite ASR 5778

Direct samples of the composite from tank AP-101 (00-1701) were analyzed in triplicate for Se-79
following procedure PNL-ALO-440. Each sample was spiked with 20 mg Se carrier in solution to
be used for yield correction. Anion and cation exchange was used to remove most radiochemical
interferences. Selenium was distilled as selenium bromide and then reduced to.elemental form. The
chemical yield was determined gravimetrically by weighing the recovered elemental selenium. The
selenium is then dissolved and the Se-79 activity was determined by liquid scintillation counting
according to procedure PNL-ALO-474. The liquid scintillation spectra did not show clear evidence
foraSe-79 peak and there appears to be some weak beta contamination evident in the higher energy
region of the beta spectrum. Hence, the results probably have 2 high bias. We did not rerun or
attempt to further correct the data since the measured Se-79 activities are below the requested MRQ
value of 9.0E-5 uCi/ml. The nominal MDL was 2.E-5 uCi/ml. The sample activity averaged 5.8E-5
uCi/ml with an RSD of 18%. The RSD acceptance criteria of < 15% was exceeded, although the
measurement uncertainties were as high as 11% on one sample and the sample activity is only a
factor of three higher than the MDL. Since Se-79 is not available as a standard, C-14 was used to
calibrate the detector since C-14 has.nearly the sarhe beta energy as Se-79. Due to the lack of a Se-
79 standard, blank and sample spikes are not possible. The sample carrier recoveries were low at
27% to 63% and the blank recovery was 68%. Sample activities were yield-corrected. A process
blank did not show any evidence of contamination.

E54-1965€01 (3/93)
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Battelle Pacific Northwest Laboratory 00-1701
Radiochemical Processing Group-325 Building 5/18/2000
Chemical Measurements Center

Client : Kurath

Cognizant Scientist: ,%/%A&-vm/’{-’/. . Date: S5/ // &7 /5 4
Concur : J.k \%,(péo——/ Date : \5//3/00

Procedures PNL-ALO-440/474

Measured Activities (uCi/mti) with 1-sigma error

ALOID Se-79
Client 1D _ Error %
00-1701 5.56E-5
AP-101 Comp 8%
00-1701Dup - 6.97E-5
AP-101 Comp 5%
00-1701 T 4.93E-5
AP-101 Comp 11%
RSD 18%
Blank <3.E-6
Blank Spike Recovery 68%

Note: The beta energy spectra did not show clear evidence for a Se-79 peak and there appears to be
some beta contamination at higher beta energies. Hence, the results probably have a high bias. Al
measurements are below the requested MRQ value of 9.0E-5 uCi/ml.

Page 1
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- 329 File
Date May 10, 2000 Mike Urie

To Dean Kurath

From  Tom Farmer Q“((f’/“zﬁe;mg&i&w@

Subject ICPMS Analysis AP101 Samples
(ALO# 001701)

Pursuant to your request, the 6 samples that you submitted for analysis were analyzed
on our radioactively-contained ICPMS for the selected analytes; semiquantitative
analysis was necessary on certain isotopes for which a standard was not available (see
below). The concentration results for the isotopes of interest are displayed on the
attached spreadsheets.

Dilutions of Isotope Products standards for '*[, 2’Np and 2°Pu, an Amersham *Tc
standard, an NIST uranium standard (4321b), an '¥'| standard, made from Fisher
potassium iodide (LOT# 35260), and CPI single element standards for As, B, Be, Ce,
Co, Cs, Eu, Li, Mo, Pr, Bb, Sb, Se, Ta, Te, Th, Tl, V, W and Sn, were used to generate
the calibration curves. Independent standards of each analyte were used as the
continuing calibration verification (CCV) standards. The 1% high-purity nitric acid
solution used to dilute the standards and samples was used as a reagent blank. The
results are reported in pg analyte /ml (ppm), or nCi analyte /ml of original sample
material.

In general, the results for the quality control samples {i.e., calibration verification
standards, duplicates, and matrix spikes) are well within acceptance criteria. One of the
CCV resuits for tellurium and tantalum and the spike recovery for thallium, were outside
the acceptance window (<20% for the CCV and <30% for the Spike). Tellurium and
tantalum did have another CCV results that was acceptable. CCV resuits for Thallium
were also acceptable. Also the the duplicate and triplicate for arsenic and the duplicate
for molybdenum were outside the the acceptance window (<15%).

The **Tc values reported assume that the Ru present is exclusively fission-product Ru,
and therefore does not have an isotope at m/z 99; i.e., everything observed at m/z 99 is
due to **Tc. From the appearance of the Ru isotopic abundance, this appears to be a
reasonable assumption; the fingerprint exhibited is obviously not natural.

Values for the following isotopes were obtained using responses from related isotopes:
2530 (obtained from ''®Sn),®'Pa (obtained from #2Th), and 2°Pu, #*'AMU, **AMU,
23AMU (obtained from #?Pu). Because standards were not used and the
concentrations of the isotopes were determined indirectly, these results should be
considered semiquantitative.

If you have any questions regarding this analysis, please give me a call at 372-0700 or
James Bramson at 376-0624.
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AP101 Analysis O'IV P 1g |
May 17, 2000 , .
: Lithium 3 Beryllium i’ Boron
Sample Client ;. MDL Analyzed » MDL Analyzed { MDL Analyzed
) 1D E ng/ml pg/iml & 18D i pg/ml pg/mt + 1SD | pg/ml ng/mt & 1SD
00-001701PB PROCESS BLANK {j<2.3 < 0.064 . } <2.3 "0.012 + 0.0024 }i<2.3 6.42 + 0.16
00-001701BS BLANK SPIKE <2.3 < 0.72 <2.3 0.12 + 0.016 <2.3 118 + 1.2
00-001701 AP-101-COMP <2.3 0.323 4+ 0.004 Z<2.3 1.32 + 0.03 <2.3 15.5 + 0.1
00-001701D AP-101-COMP <2.3 0.329 + 0.002 1<2.3 1.28 + 0.01 <2.3 15.3 i 0.1
00-001701T. AP-101-COMP <2.3 0.367 4+ 0.0083 <2.3 1.35 + 0.01 « 14<2.3 17.2 + 0.1
00-001701+spike  AP-101-COMP i{<2.3 1.95 1+ 0.01 1<2.3 2.71 + 0.01 i;<2.3 17.6 i' 0.1
Spike Recovery ~ 123% 105% 105%
00-001701MS AP-101-COMP i§<2.3 0.360 + 0.002 <2.3 1.39 + 0.01 }<2.3 18.6 + 0.2
Blank and CCV resuilts are reported !n ng/ml (ppb)
1%HNO3 ; "< 0.27 ' <o0.018 < 0.71
1%HNO3 Li < 0.28 ; 0.139 + 0.012 1.0 + 0.6
i .
1ppb Multi i 0.837  + 0.018 0.977 + 0.018 | . 0.81 + 0.08
10ppb Multi i 11 + 2 11 + 2 AR + 2
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AP101 Analysis Oﬂ: cuap

May 17, 2000 (revised May 18, 2000)

ﬂ' 5/.¢/oo

-

it Arsenic

Mgl“)

Vanadium Cobalt
Sample Client MDL _ Analyzed :; MDL Analyzed . MDL Analyzed
ID ID b pg/ml pg/ml * 1SD ﬁ ng/ml ug/mi__+ _ 1SD i pg/ml ng/ml £ 1SD

00-001701PB PROCESSBLANK%‘-<2.3 < 0.79 <2.3 0.014 + 0.003 #<2.3 0.13 + 0.004

‘. i ‘
00-001701BS BLANK SPIKE §§<2.3 < 8.8 <2.3 < 0.189 <2.3 373 £ 17
Spike Recovery t 117%
00-001701 AP-101-COMP ;g<2.3 < 0.77 <2.3 0.356 + 0.005 <2.3 1.46 + 0.03
00-001701D AP-101-COMP §:<2.3 < 0.75 <2.3 0.331 + 0.007 <2.3 1.15 + 0.044

£ ' .
00-001701T AP-101-COMP ';;<2.3 < 0.72 <2.3 0.369 + 0.001 <2.3 1.18 + 0.017

i -
00-001701+spike AP-101-COMP §%<2.3 2.23 + 0.01 l<2'3 1.75 + 0.01 <2.3 2.97 + 0.02
Spike Recovery . 110% ’{ 108% { 109%

N t.
B ¥

00-001701MS AP-101-COMP  ..<2.3 < 0.60 i1<2.3 0.368 + 0.003 $<2.3 29.7 + 0.05
Spike Recovery 120%
Blank and CCV results arc reported 1{1 ng/mi (ppb) i

i
1%HNO3 & < 3.3 < 0.053 i < 0.27
1%HNO3 b < 3.4 0.132 + 0.009 < 0.28
1ppb Multi 0.970 + 0.043 0.979 + 0.009 0.942 + 0.035
10ppb Multi i"s 12 + 2 11 + 2 11 + 2




AP101 Analysis (T (§mey OO

May 17, 2000 (revised May 18, 2000)

n

Selenium . Rubidium Molybdenum
Sample Client MDL Analyzed ! MDL Analyzed . MDL Analyzed
ID ID 4 ug/ml pg/ml & 1SD i pg/ml wg/ml & 1SD i ng/ml pg/ml + . 1SD

00-001701PB PROCESS BLANK ;;<2.3 < 2.3 <2.3 0.017 + 0.004 {|<2.3 0.013

4]
00-001701BS BLANK SPIKE £<2.3 65.1 + 0.14 <2.3 0.387 + 0.006 [j<2.3 2.76 + 0.32
Spike Recovery . 102% '
00-001701 AP-101-COMP §<2.3 < 2.3 <2.3 3.92 + 0.01 <2.3 15.9 + 0.2
00-001701D AP-101-COMP ,:'<2.3 < l2.3 <2.3 3.78 + 0.02 1<2.3 13.4 + 0.1
00-001701T AP-101-COMP i <2.3 < 2.3 <2.3 4.22 + 0.03 <2.3 14.1 + 0.1
00-001701+spike AP-101-COMP E<2.3 < 2.3 <2.3 5.46 | + 0.02 1<2.3 18.0 + 0.2
Spike Recovery ‘ | 106% 105%
00-001701MS AP-101-COMP  '<2.3 '~ 5.8 £ 0.015 2.3 4.13 + 0.01 §i<2.3 18.2 + 0.3
Spike Recovery 118% .
Blank and CCV results are reported In ng/ml (ppb) |

: |
1%HNO3 < 0.45 1 0.050 0.057
1%HNO3 N ‘< 0.45 i 0.136 + 0.004 | 0.288 + 0.063

i | i
1ppb Mult i < 2.3 § 1.02 £0.02 | 0.920 £ 0.015
10ppb Multi 12 r 3 | 11 + 2 11 + 2




PLrporo—

5/17/%
| AP101 Analysis O ‘ 2o, 7
Z May 17, 2000 : .
Technetium 99 - Antimony i Tellurium
Sample Client . MDL Analyzed ¢ MDL Analyzed *: MDL Analyzed
. D ID f nCi/mi nCi/ml & iSD  #§ ug_]/ml ng/ml + 1SD fi ng/mi ng/ml + 1SD
J 00-001701PB PROCESS BLANK ?§'<1.5E-03 < 2.5E-04 <2.3 0.0289  + 0.0028 }i<2.3 < 0.17
1 00-001701BS BLANKKSPIKE * §<1.5E-03 < 3.1E-03 He2s 0301 £ 0.040 [i<2:3 < 1.9
. § i .
1’ 00-001701 AP-101-COMP  <1.5E-03  5.14E-02 +  8.9E-04 1§<2.3 0.0454  + 0.0030 [}|<2.3 < 0.17
& - i
i 00-001701D - . AP-101-COMP  {i<1.5E-03  4.7GE-02 +  B.4E-041<2.3 0.0410  * 0.0038 {{<2.3 < 0.16
) i . & e
o ft { ‘ “~
® 00-001701T AP-101-COMP §§<1.SE-03 4.80E-02 4 1.7E-02~§<2.3 0.0396  * 0.0013 §<2.3 '< 0.16
00-001701+spike  AP-101-COMP §_<1.5E-03 6.91E-02 Cx 9.5E-om,l<2.3 1.23 + 0.004 [i<2.3 1.04 + 0.029
Spike Recovery 101% 94% : 73%
b 00-001701MS AP-101-COMP  {|<1.5E-03  4.96E-02 +  2,2E-03§{<2.3 0.0420  *+ 0.0056 {<2.3 0.196 * 0.064
Blank and CCV results arec reported gn ng/mi! (ppb) !{ :
8 . |'i
i 1%HNO3 < 0.027 % < 0.062 < 0.72
1%HNO3 0.047 * 0.032 0.267 + 0.035 < 0.73
! 1ppb Mult ! 1.06 £ 0.05 136+ 0.10
! . 10ppb Mult i I 11 + 2 11.3 & 1.2
: - i
5ppb Tc-99 . 4.92 % 0.09}!
S5ppb Tc-99 4.90 * 0.17}
: |
i

20ppb Co ’ § < 0.031




| | //M
0'& | | 5/17/20

AP101 Analysis 5”-{1.5
May 17, 2000 PS5
*Tin 126 © lodine 127 k lodine 129
Sample Client . MDL Analyzed . Analyzed . MDL Analyzed
ID ID i uCiiml aCiml i pg/mt & 1SD fi uCi/ml uCi/mi + 18D
00-001701PB PROCESS BLANK §'§<6.0E-03 < 1.3E-03  1<0.013 [f<1.8E-05 < 2.5E-06
J . { l
00-001701BS BLANK SPIKE ;§<G.OE-03 < 1.0E-02  #<0.18 : 1<1.8E-(,)5 < 3.4E-05
00-001701 AP-101-COMP ;":<'G.OE-03 < 8.GE-04 ‘;2-.42 4 0.04 i<1.8BE-05 7.72E-05 + 5.2E-06
i i .
00-001701D AP-101-COMP  .|<G.0E-03 < 8.GE-04  {}2.49 + 0.10 i{<1.8E-05 7.73E-05 + 3.9E-06
b H 3
:l' H 3 .
00-001701T AP-101-COMP §;§<6.0E-03 < 8.2E-04 2.73 + 0.08 %<1.8E-05 8.71E-05 + 2.7E-06
4 !
R §
00-001701+spike  AP-101-COMP {{<6.0E-03 < 8.2E-04  ,i3.48 + 0.17 {<1.8E-05 1.20E-04 # 1.0E-05
Spike Recovery 94% : 99%
. ! 3 ".'
00-001701MS AP-101-COMP  [I<6.0E-03 < 7.4E-04 112,93 + 0.04 §J<1.8BE-05 9.10E-05 + 2.3E-06
Blank and CCV results are reported ih ng/m! (ppb) i ¢
1 H ]
1%HNO3 i < 0.13 0.423 + 0.013 ; < 0.061
1%HNO3 i < 0.13 0.160 + 0.012 } < 0.120
i ! .
0.502ppb 1-127 ‘ 10.551 + 0.024 |
5.02ppb 1-127 : 15.04 + 0.28 1§
b ! %
y i
0.1ppb 1-129 A 0.0981 £ 0.0133
1ppb 1-129 i i i 1.12 + 0.01

*Calculated from response of different isotope. Should be considered semiquantitative.
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"AP101 Analysis

May 17, 2000
. Uranium 233 s Uranium 234 " Uranium 235
Sample Client . MDL Analyzed : MDL Analyzed . MDL . Analyzed
D iD i uCi/ml uCifml & 1SD ¥ pCi/ml uCi/ml = 1sD { uCi/ml uCifml  + 1SD
00-001701PB PROCESS BLANK §§<4.2E-04 < 8.8E-06 , {§<1.2E-4 < 5.7E-06 <4.5E-08 < G.B8E-09
t '
00-001701BS BLANK SPIKE §§<4.2E-04 < 8.8E-06 <1.2E-4 < 6.3E-05 . [i<4.5E-08 < 4.6E-08
00-001701 AP-101-COMP §'§<4.2E-o4 5.5E-05 + 8.8E-06 |{<1.2E-4  2.7E-05 % 5.7E-06 [<4.5E-08  1.06E-06  2.8E-09
00-001701D AP-101-COMP  <4.2E-04  5.6E-05 % 3.8E-06 '<1.0E-4  2.4E-05 + 4.1E-06 |[<4.5E-08  9.94E-07 2.8E-09
i : -
00-001701T AP-101-COMP ﬁ <4.2E-04 4.8E-05 4 5.0E-06 j<1.2E-4 2.1E-05 =+ 2.4E-06 }i<4.5E-08 9,82E-07 * 2.8E-09
i
it
00-001701+spike  AP-101-COMP ! ; |
Spike Recovery ’ it
00-001701MS AP-101-COMP i <4.2E-04 5.6E-05 + 2.5E-05 ;’§<1.2E-4- 2.2E-05 + 8.2E-06 §§<4.5E-08 1.12E-06 + 4.5E-08
Blank and CCV results are reported ;n ng/ml (ppb) } i '
| ' t f
1%HNO3 i < 0.0007 } < 0.0007 i‘ . . < 0.0007
i

1%HNO3 i
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-AP101 Analysis

May 17, 2000
Neptunium 237 } Plutonium 239
Sample Client & MDL Analyzed . MDL Analyzed
D . D i uCi/ml nCi/mi * 1SD  #i uCi/ml nCi/ml + 18D
00-001701PB PROCESS BLANK l<3.9E-05 < 5.3E-06 H<3.0E-02 < 1.2E-03
00-001701BS BLANK SPIKE ‘<3.9E-05 < G.9E-05 <3.0E-02 < .1.6E-02
OO.-.001701 AP-101-COMP <3.9E-05 < 5.4E-06 1<3.0E-02 < 1.2E-03
00-001701D AP-101-COMP <3.9E-05 < 5.4E-06 <3.0E-02 < 1.2E-03
00-001701T AP-101-COMP  {1<3.9E-05 < 5.5E-06 ‘<3.0E-O2 < 1.2E-03 A
1
00-001701+spike  AP-101-COMP §’<3.9E-05 1.12E-04 ik 3.0E-OGE‘;<3.0E-O2 9.98E-03 + 2.2E-04
Spike Recovery ‘ 119% ) N 110%
00-001701MS AP-101-COMP  {|<3.9E-05 < 5.2E-06 {{<3.0E-02 < 1.2E-03
Blank and CCV results are reported ih ng/ml (ppb) . ) { .
: h
1%HNO3 i < 0.032 fi < 0.082
1%HNO3 ¥ < 0.030 ’§ < 0.077
- | . !
1ppb/0.5ppb Multi I 0.508 +  0.081 0.445 + 0.022
0.5ppb Multi i 0.498 + 0.0274 0.506 + 0.023
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May 17, 2000
‘Plutonium 240 {f  *AMU 241 - *AMU 242 | *AMU 243
Sample Client ¥ MDL Analyzed s Analyzed § Analyzed Analyzed
ID ID § uCi/ml pCi/ml i pg/mi i ug/mt . pg/ml
00-001701PB PROCESS BLANK i} <3.0E-02 2.4E-03 < 0.011 < 0.010 < 0.0069
00-0017018S BLANK SPIKE <3.0E-02 3.1E-02 < 0.14 < 0.13 i< 0.090
00'-001701 AP-101-COMP <3.0E-02 2.4E-03 < 0.011 < 0.010 < 0.0071
00-001701D AP-101-COMP  {<3.0E-02 2.4E-03 < 0.011 1< 0.010 < 0.0072
00-001701T AP-101-COMP ‘<3.0E-02 2.4E-03 < 0.011 < 0.010 < 0.0072 ha
00-001701+spike AP-101-COM'P <3.0E-02 2.4E-03 i< 0.011 ;< 0.010 < 0.0071
Spike Recovery i { ! - '
N H Y
i Rt
00-001701MS AP-101-COMP  [i<3.0E-02 < 2.3E-03 i< 0.010 %{< 0.0099 l§< 0.0068
Blank and CCV results are reported §'n ng/m! (ppb) % §
i i
1%HNO3 | < 0.044 l< 0.045 < 0.043 1< 0.029
1%HNO3 l < 0.041 1< 0.042 i< 0.040 I< 0.028

*Calculated from response of different isotope. Should be considered semiquantitative.




Sample
ID

00-001701PB
00-001.701 BS
00-00170f1
00-061701D
00-001701T
00-001701MS

4321B

Uuo30

Client
ID

T

PROCESSBLANK Average

BLANK SPIKE

AP'T 01-COMP

* AP-101-COMP

AP-101-COMP

stdev
9%SD

Average
stdev
%SD .

Average
stdev
%SD

Averége
stdev
%SD

Average
stdev
%SD

Average
stdev
%SD

Average
stdev

%SD

True Value

Average
stdev

%SD

True Value

May 10, 2000

U-233 . U-234 .
Abundance Abundance Abundance Abundance Abundance

-4 24E-083
9.56E-03
-225.2%

-8.88E-05
1.13E-03
-1691.0%

9.75E-05
6.79E-06
7.0%

1.09E-04
6.12E-06
5.6%

9.15E-05
8.74E-06
9.5%

9.32E-05
3.21E-05
" 34.5%

6.25E-06
1.12E-05
178.8%

5.40E-06
1.44E-05
266%

' ATA REVIEW

U-235

9.16E-03  1.20E-04
6.69E-03  6.77E-03
73.1%  5657.7%
6.17E-03  1.31E-02.
2.69E-03  9.78E-03
43.5% 74.7%
7.30E-05  8.32E-03
1.53E-05  9.00E-05
21.0% o
7.44E-05  8.69E-03
9.09E-06 = 2.27E-04
12.2% 2.6%
6.21E-05  8.41E-03
6.77E-06  2.62E-04
10.9% 3.1%
5.67E-05  8.31E-03
1.12E-05  3.12E-04
19.7% 3.8%
5.22E-05  7.08E-03
6.80E-06  2.80E-05
©13.0% 0.4%
5.29E-03  7.20E-01
1.91E-04  3.00E-02
1.53E-05  4.54E-04
8.0% 1.5%
1.90E-04  3.05E-03
g
Ojéwm:ﬂﬁ

: . e
Ve

Ve

U-236

2.35E-03
1.07E-02
455.9%

7.65E-04"
2.93E-03
383.4%

5.85E-04
2.85E-05
4.9%

' 6.04E-04
3.48E-05
5.8%

5.94E-04
1.15E-05
1.9%

5.94E-04

4.06E-05

6.8%

7.83E-06
1.05E-05
133.8%

1.97E-04
6.85E-06

3.5%
2.00E-04

U-238

9.88E-01
2.18E-01
22.0%

9.80E-01
2.66E-02
2.7%

9.91E-01
5.45E-03
0.5%

9.81E-01
5.27E-03
0.5%

9.91E-01
4.22E-03
0.4%

9.91E-01
2.48E-03
0.3%

9.93E-01
1.32E-02

1.3%
9.93E+01

9.70E-01
7.67E-03
0.8%
9.69E-01
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AP101 MDL's

Sample Client Li Be B Vv Co As Se 23] Mo Tc-99 Sh Te Se-126
Number Number ng/mi pg/mi pg/ml pg/ml ng/mi ng/ml ng/mi ng/mi ng/mi nCi/ml pg/m!  pg/mi uCi/mi
00-001701  AP-101-COMP 0.063 0.004 0.16 0.007 0.012 0.063 2.3 0.011 0.013 2.6E-04 0.014 0.17  8.6E-D4
00-001701D AP-101-COMP 0.061 0.004 0.16 0.007 0.012 0.062 2.3 0.011 0.013 2.6E-04 0.014 - 0.16 B8.6E-04
00-001701T AP-101-COMP 0.059 0.004 0.15 0.007 0.011 0.059 2.3 0.011 0.012 2.6E-04 0.013 0.16 8.2E-04
Number Number ng/mi nCi/ml ng/mt pg/ml ng/m! ng/mi ng/mi ng/mi rg/mi pCi/mi ng/ml nCi/ml nCi/mi
00-001701  AP-101-COMP 0.037 6.7E-06 0.004 0.077 0.018 0.016 0.087 0.23 0.011 1.0E-04 0.011 8.8E-06 5.7E-06
00-001701D AP-101-COMP 0.037 6.7E-06 0.004 0.075 0.017 0.016 0.089 0.22 0.011 1.1E-04 0.011 8.8E-06 5.7E-06
00-001701T AP-101-COMP 0.033 6.0E-06 0.004 0.072 0.017 0.015 0.089 0.24 0.011 1.1E-04 0.011 8.8E-06 5.,7E-06
Number Number nCi/m! nCi/mi ng/mt puCi/ml nCi/ml pCl/ml ng/mi ng/mi png/mi

00-001701 AP-101-COMP  6.8E-09 65.8E-08 0.090 5.4E-06 1.2E-03 2.4E-03 0.011 0.0t  0.0071

00-001701D AP-101-COMP 6.8E-09 5.8E-08 0.086 5.4E-06 1.2E-03 2.4E-03 0.011 0.01 0.0072

00-001701T AP-101-COMP  6.8E-09 5.8E-08 0.094 5.5E-06 1.2E-03 2.4E-03 0.011 0.01  0.0072




Battelle PNNL/RPG/Inorganic Analysis ---Hg Report

WO/Project:  W54906/29953
Client: D. Kurath

ACL Numbers: 00-01701
ASR Number 5778

Procedure: PNNL-ALO-131, "Mercury Digestion"
PNNL-ALO-201, “Mercury Analysis”
Analyst: J.J. Wagner

Digestion Date: May 1:0, 2000 Analysis Date: May 11, 2000

page 1 of 2

M&TE: Hg system (WD14126); Mettler AT400 Balance (360-06-01-029) See Chemical
Measurement Center 98620 RIDS for Hg File for Calibration, Standards Preparations, and

Maintenance Records.

Analyst: Qv./u\ / / Lo, S /50

Approval: Wi 9 //4//I/-v Date _ &5 —/& &%

Final Results:

The samples were analyzed by cold vapor atomic absorption spectrophotometry for inorganic
mercury as specified in ASR 5778. Four aliquots of 0.2m! including one for matrix spike, was
processed and diluted to a final volume of 25ml per procedure ALO-131. No additional dilution
was performed. Concentration of all sample aliquots measured were near instrument detection
limit and several times lower than MRQ (1.5 pg/mi) listed in Table 2, “Supernate Analyses
Required by Contract Specification 7 and Opportunistic Analytes”. The mercury concentration

results are presented in the table below.

ASR-5778 Log-404 Hg Analysis D.Kurath 'AP-101 COMP".doc
05/15/00




Battelle PNNL/RPG/Inorganic Analysis ---Hg Report page 2 of 2

i
ng’
% ‘w «zsﬁ’)"e

2 Y ET.A:ERPD *i:«v-?l
Tab 1D 9,025 Solid Sample ID 52 12 2

00-01701-PB Reagent Process Blank
00-01701 ADP-101 COMP
00-01701DUP  |AP-101 COMP

00-01701TRI AP-101 COMP 0.20 125 1 0.032 N/A

RPD = Relative Percent Difference (between sample and duplicate/replicate)-
“Sample volume™ used for the process blank is an average volume of the samples.
N/A =RPD is not calculated when results are less than 5 x IDL

Notes:
1) “Final Results" have been corrected for all dilution performed on the sample during processing or analysis.
2) The low calibration standard is defined as the estimated detection limit (IDL) for the reported results and

assumes non-complex aqueous matrices. Actual detection limits or quantitation limits for specific sample
matrices may be determined, if requested.

3) Routine precision and bias is typically = 15% or better for non-complex aqueous samples that are free of
interference.

Q.C. Comments:

Following are results of quality control checks performed during Hg analyses. In general, quality
control checks met the requirements of the governing QA Plan.

Working Blank Spike/Process Blank Spike: Process Blank Spike recovery is 100%, well within
the acceptance criteria of 80% to 120%.

Matrix Spiked Sample: A matrix spike was prepared for the samples submitted under this ASR.
Recovery of the matrix spike is 97%, well within the acceptance criteria of 75% to 125%.

Duplicate/replicates: RPD is not calculated since all replicate results are less than 5 x IDL.

Laboratory Control Sample (liquid): Sample recovery of mercury in SRM-1641d (certified by
NIST to contain 1.60 + 0.018 pg/mi) was recovered within acceptance criteria of 75% to 125%.

System Blank/Processing Blanks: A system blank was process during the analysis of the sample.
The concentration measured was within about two times detection limit or less. Samples were
about the same concentration as the process blank.

Quality Contro] Calibration Verification Check Standards: Six mid-range verification standards

were analyzed throughout the analysis run. All were within the acceptance criteria of 80% to
120% recovery for the verification standard.

Hg analysis.doc 05/17/00
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.\.JV’. roject No. 29953
< Ballelle e

. . . Putting Technology To Work

Internal Distributio-n
- File/LB

Date May 18, 2000 :

To D. E. Kurath '

From L. R. Greenwood ‘%z}}

Swject  INH-3 Analyses for AP-101 Composite ASR 5778

Ammonia was measured in triplicate sample aliquots of the composite from tank AP-101 (00-1701)
using an ion selective electrode according to procedure PNL-ALO-226. The ammonia probe was
calibrated using five standards spanning ammonia concentrations from 1.0E-2 to 1.0E-6 moles/liter.
The method of standard additions was used to determine the ammonia concentrations by first
taking a direct reading and then adding a known standard to each sample. The triplicate
concentrations are in good agreement with an RSD of 6%. The method detection limit was
estimated ar 0.2 ug/ml, well below the requested MRQ value of 140 ug/ml.

E54-1900-001 (8/93)



Battelle Pacific Northwest Laboratory ) . 00-1701
Radiochemical Processing Group-325 Building 5/18/2000
Chemical Measurements Center

Slient: Kurath

Cognizant Scientist: /M%////y/ Date : 5’/ y/ 2(9

Concur: C. SncLérq UISF Date: J-19-90
14
Procedure: PNL-ALO-226 "

Measured Concentrations (ug/ml) with 1-sigma error

ALO ID ' NH,§
Client ID Error %
00-1701 1.83
AP-101 Comp 9% -
-00-1701Dup 1.70
AP-101 Comp 10%
00-1701 T 1.61
AP-101 Comp 10%
RSD 6%
10L 0.2

Page 1




%Batlelle . .

Putting Technology To Work Project No.

internal Distribution

Date May 19, 2000

To D. Kurath

fom M. Uri%%&b%___\,

Subject Cvanide Results for AP-101 Sample

CN RPD RSD Spike
RPL Number | Sample ID (ug/mly | (%) (%) Rec (%)
00-1701 AP-101 Sample 5.81 --- --- -
Jt 00-1701 D AP-101 Duplicate 5.56 44 -— —-
00-1701 T AP-101 Triplicate 5.73 -—- 2.2 ---
00-1701 MS AP-101 Matrix Spike _— - — 95

The CN results for AP-101 composite samples analyzed on May 11, 2000 per ASR 5778 are reported in the
Table above. The composite samples were transferred from the Shielded Analytical Laboratory and prepared
for distillation and analyzed at the CN Workstation. The AP-101 samples were distilled with the addition of
sulfamic acid to ensure there would be no interference from high nitrates present in the sample. The samples
were analyzed using a Lachat QuickChem AE Autoanalyzer (WC36517). The reporting limits are estimated
to be approximately 0.25 pg CN/ml based on the sample quantity distilled. No Quality Control or other
measurement problems were encountered.

An independent mid-range calibration check solution run at the beginning, middle, and end of the analysis
batch gave an average recovery of 100%. These calibration check standards ranged from 99% recovery to
100% recovery which is within the 85% to 115% acceptance criteria of the governing QA plan. )

The AP-101 composite was analyzed in triplicate. The Relative Percent Difference (RPD) between the
Sample and Duplicate was 4.4% and the Relative Standard Deviation (RSD) for the triplicates was 2.2%.
Based on the RPD and RSD, the measurement precision meets the Quality Control criteria established by
Table 4 of the ASR.

For the liquid AP-101 composite, the Laboratory Control Sample (LCS) was a distilled Blank Spike sample.
The liquid LCS recovery was 101%, well within the Quality Control parameters established by Table 4 of the
ASR. Beside the liquid LCS, as solid LCS was also processed. The solid LCS was analyzed at 112 pg/g and
165 pg/g. well within the certified advisory range of 77 pg/g to 301 png/g.  However, the solid LCS does not
meet the ASR Quality Control criteria.

The spike recovery for the spiked AP-101 composite was 95%, well within the acceptance criteria of 75% to
125%. : :

All sample preparation sheets, standard preparation information, and analytical data are included with this
report.

Memo File: CN ASR 5778 Kurath.doc Spreadsheet File: ASR 5778 Kurath.xls J
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