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WestinghouseHanfarg Company
P.O. Box 1970 Richland, WA 99352

WHC-SD-WM-DP-053 REV 0 A DD E N D U M 1A

ANALYSIS AND CHARACTERIZATION OF DOUBLE
SHELL TANK 241-AP-107

CASE NARRATIVE

INTRODUCTION

SOURCE DOCUMENTATION

On August 1, 1993, evaporator feed tank 241-AP-107 (hereafter referred to as
107-AP) was sampled under the protocol described in 242-A Evaporator Waste
Analysis Plan. WHC-SD-WM-EV-060. Rev. 2 and in 242-A Evaporator Quality
Assurance Project Plan, WHC-Sp-WM-pAPP-009, Rev. 0. Waste contained in tank
107-AP was characterized chemically by the Westinghouse Hanford Company 222-S
Laboratory as directed by four documents:

1. 242-A Evaporator Waste Analysis Plan (WAPI. WHC-SD-WM-EY-060. Rev.2
2. 242-A Evaporator Quality Assurance Project Plan (GAP-iP). WHC-SD-M-

0APP-009. Rev. 0,
3. 242-A Evaporator Project Analytical Services, Statement of Work (SOW),

(WHC-SOW-93-0006. Rev. 1, and
4. Technical Project Plan for the 222-S Laboratory in Support of the

242-A Evaporator Waste Analysis Plan., WHC-SD-WM-EV-060. Revision
2. WHC-SD-WM-TPP-048, Rev. 0, Technical Project Plan (TPP).

Laboratory operations at the 222-S Laboratory are performed according to the
Quality Assurance Project Plan for the Analysis of Highly Radioactive Samples
in Support of Environmental Activities on the Hanford Site, WHC-SD-CP-QAPP-
002, unless superseded by the WAP; QAPjP, SOW or TPP. Deviations from these
documented instructions are discussed in this narrative and are generally
supported with additional documentation.

Physical, inorganic, and radiochemical analyses were performed on tank 107-AP
by the 222-S Laboratory. Organic analyses on this tank were performedby
Battelle Pacific Northwest Laboratory (PNL) and are not discussed.

Characterization of evaporator feed tank waste is needed primarily for an
evaluation of its suitability to be safely processed through the evaporator.
Such analyses should provide sufficient information regarding the waste
composition to confidently determine whether constituent concentrations are
within not only safe operating limits (e.g., nonflammable, nonexplosive), but
should also be relevant to functional limits (e.g., solids formation) for
operation of the evaporator. Characterization of tank constituent
concentrations should provide data which enable a prediction of-where the
types and amounts of environmentally hazardous waste are likely to occur in
the evaporator product streams.
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RELEVANCE TO SW-846 PROCEDURES

Although SW-846 methods are mentioned in the source documents as examples of
the desired analytical technology to use in this characterization effort,
it is clear that the evaporator program anticipated the use of in-house
controlled procedures within the 222-S Laboratory. The WAP, section 5.1.2
states, "Laboratory operations and test procedures that are performed in
carrying out the requested characterization activities will be determined by
laboratory personnel and will be defined in the TPP".

Each inorganic chemical analyses performed by the 222-S Laboratory was
conducted using a controlled procedure. Some procedures were consistent with
SW-846 guidance and others are patterned after U.S. Environmental Protection
Agency, Contract Laboratory Program (CLP) methods. All procedures, however,
use SW-846 analytical technology. Deviations from exact SW-846 procedures
(such as sampling, aliquot size, sample holding time and sample preservation)
are essential when handling samples containing dangerous levels of radioactive
material, and are consistent with the final rule regarding "Hazardous Waste
Management System; Testing and Monitoring Activities, 40 CFR Parts 260, 261,
264, 265, 268, and 270 as stated in the Federal Register, volume 58, number
167, Tuesday, August 31, 1993. Generally these deviations are practiced to
limit exposure of personnel to ionizing radiation to an amount that is "as low
as reasonably achievable" (ALARA).

SAMPLING

Tank 107-AP samples were collected on August 1, 1993 between 1005 hours and
1220 hours from three vertical risers within the tank. Duplicate samples were
collected at each of the five sampling locations. Two sample locations were
selected at random depths within the tank from risers 1(NW) and 1(E). The
fifth sample location was within the remaining riser 1(SW).

The "bottle-on-a-string" method was used to collect the liquid samples from
the tank. Each glass sample bottle contained approximately 100 milliliters
and was closed with a teflon seal cap.

Duplicate field blanks were generated by placing deionized water into sampling
bottles and closed with the same caps used for the tank samples.

Each sampling location and field blank was sampled in duplicate, therefore,
one complete set of samples was available to both the 222-S Laboratory and to
the PNL Laboratory. One additional sample was collected from the surface of
the tank waste and provided to PNL for a Total Organic Carbon analysis.

Samples were not preserved (neither acidified nor refrigerated) nor was there
an attempt to assure the complete filling of the bottles so as to exclude all
headspace. These actions were consistent with safety procedures, which
attempt to limit personnel exposure to hazardous ionizing radiation.

Chain-of-Custody forms were generated by the sample collector. Samples were
transported to the Taboratory receiving door in pigs by the B-Plant sample
truck. All samples were received into the laboratory on August 2, 1993 at
1730 hours. 0
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LABORATORY.OPERATIONS

SAMPLE TRACKING

RECEIVING PROCEDURES/CHAIN-OF-CUSTODY

Tank 107-AP samples were received into the laboratory at door 13, where the
laboratory sample custodian signed the Chain-of-Custody form as the new sample
custodian. The Chain-of-Custody form is a legal document, which tracks the
transfer of samples between individuals or organizations to establish sample
ownership.

The pigs containing the samples were transported to a hood. The radioactive
dose rate "over the top" of each pig's opening was measured by a Health
Physics Technician (HPT). It was determined that the dose rate for all
samples was less than 2 mrem per hour. Samples were removed from the pigs,
labeled with the laboratory identification number, and transferred to the
metal storage cabinets in a secured area.

Subsequently, a determination was made to not process the samples through the
hot cell, thus expediting the analyses. Hot cell processing of samples is
required when the "over-the-top" dose rate exceeds 2 rem per hour or 25 rad
per hour.

REQUEST FOR SPECIAL ANALYSIS

Request for Special Analysis (RSA) forms were generated for each sample, which
provided a laboratory identification number, stated the preparative and
analytical procedures, set groups of samples into analytical batches, and
stated the degree of quality control. RSAs served as the controlling
documents for analytical operations. Sample preparation instructions on the
RSAs included such things as dilutions, acid digestions, and compositing.
Hydroxide, arsenic, and tritium are examples of analytical procedures shown on
the RSA sheet. Generally a maximum of three samples were included in a sample
batch so that quality control determinations (such as a blank, standard(s),
duplicate sample, spiked sample, and duplicate spiked sample) may be included.
From the instructions on the RSA, traveler cards were generated.

SAMPLE IDENTIFICATION

The 107-AP samples were identified by the sample collector using a shipping
number which began with "R". Table 1 was taken from a Process Memo on "Bottle
on a String Sample of Tank 107-AP", dated July 21, 1993, which was generated
by Double Shell Tanks. It references the shipping number to the sampling
location within tank 107-AP. As can be seen in Table 1, duplicate samples
from each location were given unique shipping numbers and were sent to either
the Westinghouse Hanford Company's (WHC) 222-S Laboratory or to the Battelle
Pacific Northwest Laboratory (PNL), also known as the 325 Laboratory.

000006
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Table 1. Tank 107-AP Sample Sources and Identification

Shipping Riser' Sample Sample String Length
Number Elevation Type (inches)

(inches)

R3619 60 inorg/rad (WHC) 589

R3620 1(NW) 60 organic (PNL) 589

R3621 144 inorg/rad (WHC) 505

R3622 144 organic (PNL) 505

R3623 204 inorg/rad (WHC) 445

R3624 1(E) 204 organic (PNL) 445

R3625 24 inorg/rad (WHC) 625

R3626 24 organic (PNL) 625

R3627 228 inorg/rad (WHC) 421

R3628 228 organic (PNL) 421

R3910 1(5W) 228 organic (WHC) 421

R3629 402 surface sample 247
toc/appr (PNL)

R3630 - - - - - - field blank - - -
inorg/rad (WHC) 

R3631 - - - - - - field blank - - -
organic (PNL)

Upon arrival at the 222-S Laboratory, each sample was given a laboratory
identification number, which began with "V", and a description.

Each of the five samples were analyzed for physical parameters and for
inorganic constituents. A composite sample was generated from each of-the
five samples in equal proportions for radiochemical analyses.

Table 2 shows the relationship between the original sample number, the
laboratory sample identification number, and the laboratory sample
description.

The sample description was a letter designation, A through E, added as a
suffix to the tank number. For example, "107-AP-A" served as an easy way to
remember the sample identification for R3619 from riser 1(NW) 60 inches. It
was shown on the RSA in the "Customer
ID" column.

Shipping sample R3910 was collected and delivered to the 222-S laboratory for
internal, non-characterization purposes, consequently data for this sample are
not included in this data package.
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Table 1. Tank 107-AP Sample Sources and Identification

Shipping Riser Sample Sample String Length
Number Elevation Type (inches)

(inches)

R3619 60 inorg/rad (WHC 589

R3620 1(NW) 60 organcPNQ 589

R3621 144 inorg/rad (WHC) 505

R3622 144 organic (PNL) 505

R3623 204 inorg/rad (WHCL 445

R3624 1(E) 204 organic (PN) 445

R3625 24 inorg/rad (WHC) 625

R3626 24 organic (PNL 625

R3627 228 inorg/rad (WHC) 421

R3628 228 orgahiic (PNL) 421

R3910 IS() 228 organic (WHC) 421

R3629 402 surface sample 247
toc/appr XPNL)

R3630 - - - - - - field blank - - -
inorg/rad (WHC)

R3631 - - - - - - field-blank - - -
.- __________ _organic (PNL)

Upon arrival at the 222-S Laboratory, each sample was given a laboratory
identification number, which began with "V", and a description.

Each of the five samples were analyzed for physical parameters and for
inorganic constituents. A composite sample was generated from each of-the
five samples in equal proportions for radiochemical analyses.

Table 2 shows the relationship between the original sample number, the
laboratory sample identification number, and the laboratory sample
description.

The sample description was a letter designation, A through E, added as a
suffix to the tank number. For example, "107-AP-A" served as an easy way
remember the sample identification for R3619 from riser 1(NW) 60 inches.
was shown on the RSA in the "Customer
ID" column.

to
It

Shipping sample R3910 was collected and delivered to the 222-S laboratory for
internal, non-characterization purposes, consequently data for this sample are
not included in this data package.
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Table 2. Laboratory Identification of Tank 10,7-AP Samples'

Original Sample Number Lab Sample NumberDescription

- - - V19 LMCS Standard for V21, V23

V20 Reagent Blank for V21, V23

R3619 V21 107-AP-A

R3621 V23 107-AP-B

- - - V24 LMCS Standard for V26 - V28
___________________V25 Reagent Blank for V26 - V28

R3623 V26 107-AP-C

R3625 V27 107-AP-D

R3 627 V28 107-AP-E

- - - V29 LMCS Standard for V31
- - - V30 Reaent Blank for V31

R3630 V31 Field Blank, 1O1-AP-FB

- - - V32 LMCS Standard for V34
- - - V33 Reagent Blank far V34

Composite of R3619, V34 107-AR-COM
R3621, R3623, R3625
and R3627

- - - V45 LMCS Standard for V24 - V28

V46 LMCS Standard for V24 - V28

- - - V47 LMCS Standard for V29 - V31

- - - V48 LMCS Standard for V29 - V31

- - - V49 LMCS Standard for V19 -- V23

- - - V50 LMCS Standard for V19 - V23

- - - V51 LMCS Standard for V24 - V28

- - - V52 LMCS Standard far V24 V28
- - - V53 LMCS Standard for V29 V31

- - - V54 LMCS Standard for V29 V31

- - - V57 LMCS Standard for V19 - V23

- - - V58 LMCS Standard for V19 - V23

--- V59 LMUS Standard for V19 - V23

a-
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' TRAVELER CARDS

Analyses were tracked in the laboratory using a serial number coding system
placed on a "traveler" card. One card was generated for each analytical
determination (sample, duplicate, spike, blank, and standard). Each card was
identified with unique serial numbers, which allowed tracking within the
Laboratory Customer Communication System (LCCS), a computerized information
base.

The current coding system was modified for samples originating from the 242-A
Evaporator project, which use a "V" as the initial code prefix. Following the
V is a sequential number, which coded the sample source (e.g., original
sample, composite sample, Laboratory Measurement Control System (LMCS)
standard, reagent blank, etc.). This sequential number is listed on the RSA
form.

An extension (a decimal point followed by four numbers) was added to every
serial number. The first digit coded the type of sample preparation (e.g.,
acid digestion, fusion, direct, etc.). The second digit coded the quality
control function of the sample (e.g., sample, spike, spike duplicate, blank,
etc.). The last two digits coded the analysis type (e.g., ammonia, specific
gravity, tritium, selenium, etc.).

An example of the serial number, which coded for direct analysis (no sample
dilution or digestion) of a duplicate sample for total inorganic carbon on
evaporator's laboratory sample number 21 (107-AP-A, original sample number
R3619) was V21.5827.

Example:

V21.5827

Lab sample number Analysis type (27-total inorganic carbon)

Quality control. function (8-sample duplicate)

Sample preparation (5-direct)

Table 3 shows the coding used to identify each traveler card serial number.
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Table 3. Sprial Nu br FxtganJn Codes for Evao rtor Samplgs

, Direct Vxx.5xxx
Sample Preparation Water Leach (water dil'n) Vxx.7xxx

Acid Digest Vxx.8xxx

LMCS Standard Vxx.x5xx

Reagent Blank Vxx.x6xx

Quality Control Function Sample Vxx.x7xx

Sample Duplicate Vxx.x8xx

Spike Vxx.x9xx

I Spike Duplicate Vxx.xOxx

Analysis Type

Aooearance Vxx. xxO 1

Specific Gravity Vxx.xx06

Differ. Scanning Calorimetry Vxx.xxll

Total Beta Vxx.xx20

Total Alpha Vxx.xx25

Total Inorganic Carbon Vxx.xx27

Ammonia Vxx.xx28

Hydroxide Vxx.xx29

Gamma Energy Analysis Vxx.xx30

Uranium. total Vxx.xx40

Inductively Coupled Plasma Vxx.xx50

Ion Chromatography Vxx.xx7l

Cyanide Vxx.xx78

Pu 239/24O Vxx.xx

Am241  Vxx.xx82

Np 237 Vxx.xx83

Tc9 Vxx.xx84

1129 Vxx.xx85

Sr9' Vxx.xx86

H3  Vxx.xx87

C Vxx.xx88

Se 7  Vxx.xx89

Arsenic Vxx.xx95

Selenium Vxx.xx96

Mercury Vxx.xx97

No extension code number was generated for curium-244, because it does not
have a specific procedure number. It is determined, however, when americium-
241 is analyzed. -f001"3



When the codes for the evaporator project were generated on the computer, a
code for a simple sample dilution was omitted because no control.led procedure
for sample dilution was available. It was necessary to track all sample
handling within the laboratory, including-dilution factors, consequently the
code for a water digestion (actually a water leach procedure for solid
samples, LA-504-101) was used. It should be clearly understood that the tank
samples were not subjected to a leaching procedure, but the traveler cards
which were generated with the water digestion code were used simply to
document the dilution factors acquired during the sample preparation phase.

ANALYTICAL BATCH SHEET

An Analytical Batch sheet was prepared for each batch of traveler cards by a
Lab Leader. Data were added to this sheet by the technician, who performed
the analysis, which descri.be analytical conditions (e.g., analyst, instrument,
date, time, temperature, etc.) and procedures used (e.g., type of sample
preparation, analytical procedure, and revision numbers).

ANALYTICAL BATCH SUMMARY SHEETS

Upon completion of each analytical batch, several data calculation or
evaluation steps were performed. Raw data were converted to final values by
technicians. Chemists reviewed the calculations for approval and then
generated an Analytical Batch Summary Sheet for all analyses (except for
inductively coupled plasma/emission spectrometry) (ICP). This sheet brought
together the final data from each of the traveler cards (representing each
determination). Additional information from calculations of quality assurance
parameters, such as percent recovery, relative percent difference (RPD), etc.,
was added to the summary sheet by the chemists. Occasionally, chemists
include descriptive information regarding the batch on these sheets. This
information is included in this case narrative.

All data were reviewed by the chemists and the project coordinator to
determine that correct values were transcribed from the traveler cards to the
analytical batch summary sheets.

Instead of generating an Analytical Batch Summary Sheet for ICP, raw
analytical data as well as analytical quality control parameters were
summarized into an independent report known as the "Ward's' package". It was
necessary to use this Ward's package in place of the batch summary shee.t
because of the significantly greater quantity of data generated by ICP
analyses.

Ward's is a trademark of Ward's Scientific, LTD.

ILO0
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ADDENDUM IA
ANALYTICAL AND REPORT SCHEDULING

A computtrized logic schedule was generated to plan each major event necessary
to produce the final data package. Assignees were assigned to each event.
During the weekly scheduling meeting, each assignee was responsible for
reporting progress on assigned actions. Milestones were closely monitored to
assure that targeted schedule dates were being met. Reports, which tracked
the scheduling status, were published and distributed weekly throughout the
WHC Processing and Analytical Laboratories division.

A preliminary report of data through the use of the LCCS was scheduled by the
Statement of Work (SOW) to be due to the customer (the evaporator program) 85
days after collection of the last sample from tank 107-AP. That date was
October 25, 1993. In subsequent discussions with the customer, it was
mutually agreed that an LCCS report would not be required, if instead the data
package (as requested in the SOW) could be provided to the customer (and to
Hanford Analytical Services Management [HASM]) on or about the same date that
the LCCS report would have been due. It was also understood that the package
delivered to the customer at that time would not be a validated package,
because validation would be performed by HASM.

An electronic mail message sent to the 222-S project coordinator from the
customer (John F. O'Rourke, memo dated on November 19, 1993) is evidence of
this agreement. This document is shown in the Communication Documents
section.

QUALITY ASSURANCE OF THE ANALYTICAL SYSTEM AND DATA

CONTROLLED PROCEDURES

Every analytical procedure used to develop data for the evaporator project was
performed under the direction of written procedures (except for the dilution
procedure) which are reviewed and approved at least every two years.
Revisions to existing procedures were and are generated for corrections or
updating as needed, and are distributed promptly to replace obsolete versions.

STATISTICAL EVALUATION

Performance data have been gathered historically on each analytical procedure
for which there is a Laboratory Measurement Control System (LMCS) standard
available. The percent recovery (an assessment of procedure accuracy) has
been determined and stored in the LMCS computer data base for each LMCS
standard. On a yearly basis, a statistical evaluation of these data has been
made to generate new acceptance control limits for future analyses of LMCS
standards.

An evaluation of the mean and standard deviation values for each of the
procedures has also been used to signal needed improvements in these
procedures, when means deviate significantly from 100 percent or when standard
deviations are relatively large.

REVIEW OF DATA

Each batch has been reviewed for accuracy at several levels. Chemists
reviewed not only analytical calculations, but checked to determine that the
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analytical system was performing appropriately and that the 'laboratory
technicians were following written procedures.

A team of technicians recalculated values on the traveler cards, and checked
the information reported by the chemists for completeness.

The Quality and Technology Services department of PAL performed the second
general review of analytical data. They recalculated final values from the
raw data as well as checked the information reported by the chemists and
technicians for completeness.

A third general review was performed by the project coordinator, which
included those items checked previously by others, but also included
spreadsheet summaries of data. A peer review of this narrative was performed
by other project coordinators in the PAL, Analytical Operations, Program
Support Group.

The Quality and Technology Services group within PAL has performed a topical
review of the data package.

ANALYTICAL DATA REPORTING

LABORATORY CUSTOMER COMPUTER SYSTEM

Following the completiord of Analytical Batch Summary Sheets, all data per
batch are taken to a Lab Leader for keyboard entry of final values into the
Laboratory Customer Computer System (LCCS).

ANALYTICAL DATA SPREADSHEETS

Spreadsheets were generated in a tabular summary format to facilitate
evaluation of both final and quality control data. All data were reviewed by
the project coordinator to determine that these data were transcribed
correctly from the batch summary sheets and Ward'sTN package to the
spreadsheets. These spreadsheets are incorporated into the Results of
Analyses section of this narrative.

CASE NARRATIVE

This case narrative was prepared in accordance with the following source
documents:

WAP, section 5.1.7,
QAPjP, sections 3.1, 3.2, 3.4, 3.6, 7.1, 7.3, and 8.1 (with the

exception that the "QA Report" that was generated was not produced
by a QA Officer),

SOW, sections 4.0 through 4.3, and
TPP, sections 2.2.4, 5.1 and 5.3.

The intent of this narrative is to:
* Present required analytical data
* Evaluate the quality of these data
* Document problems with procedures or the data generated from

these procedures (including quality control data)
" Characterize the nature of the constituents within tank 107-AP, and
" Interpret, whenever possible, the relevance or impact of these

findings on the evaporator program.---

Ia 4 - oooG14



ANALYTICAL REQUIREMENTS AND PROCEDURES 
ADDENDUM IA

SAIPLE PRESERVATION

No preservation of samples (acidification or refrigeration)-was performed at
the time of sampling as discussed in the WAP, section 5.1.5.1.

No attempt was made to preserve the samples while they were held in the
laboratory because of the small initial sample volume (100 ml). The project
coordinator was concerned that if part of the sample was split for acid
preservation, that likely there would be an insufficient sample volume
remaining to perform all of the requested analyses. See the discussion below
on Analytical Aliquots for further details.

SAMPLE HOLDING TIME

The QAPjP, section 3.6 states the following:
"Holding times for samples that need not require processing in the hot cell
shall -be equivalent to SW-84& (EPA 1986) defined times. If no SW-846 holding
time exists for a specific constituent, the holding time will be three
months."

SW-846 maximum sample
part 2.6 (revision 1,
-shown in Table 4.

* Other than Hg & Cr+'

holding time limits, as stated in volume I, section A,
July 1992), for analytes specific to this project are

** Radiological

Agreement within the scientific community is divided with regard to reasonable
sample holding times. SW-846 holding times are based on worst-case scenarios
and in many cases are excessively short. Note that SW-846 protocol expects
samples are preserved at the time of collection for SW-846 holding times to be
valid. However, Tank 107-AP samples were intentionally not preserved to limit
the exposure dosage of ionizing radiation to personnel.

Sample degradation can occur due to many factors. One of these factors,
biological degradation, is typically controlled by the addition of a strong
acid, creating a hostile biological environment due to extreme pH. For
biological degradation of tank 107-AP samples, it can be argued that sample'

f/ 00 015

Table 4. Maximum SW-846 Sample Holding Limits

Parameter Maximum Kolding Time Preservation

Chloride 28 days none

Cyanide 14 days 4*C

Nitrate 48 hours - C

Sulfate 28 days 4 C

Mercury 38 days (in glass) HNO, to pH<2

Metals * 6 months HNO to pH<2

Total Alpha 6 months HNO, to p<2

Total Beta 6 months HNO, to pH<2

Radium ** 6 months HNO1 to pH<2

13



preservation with the use of acid was unnecessary because of extreme pH
(approximately 10.5) and ionizing radiation lethal to micro organisms. In the
case of cyanide, the native sample pH was a natural preservative because it
preventea the. formation of volatile HCN.

The sample holding time for each analyte is discussed individually in the
Results of Analyses section later in this narrative.

ANALYTICAL ALIQUOTS

Because of the possibility of exhausting the sample before all of the analyses
could be analyzed and accepted, analytical aliquots were minimized whenever
possible. Aliquot size was generally not minimized when the analyte was
considered by the project coordinator to be a significant constituent and the
analyte concentration in the sample was expected to approach the detection
limit.

A check was made of the original sample volume remaining upon completion of
all analyses. It was evident in retrospect that this conservative approach
was warranted. Otherwise, it is likely that analyses on sample V21 would not
have been completed. The final sample volumes are shown. in Table 5.

Table S. Final SampleVolumes

Sample ID Sample Description Final Volume (ml)

V21 107-AP-A 0

V23 107-AP-B 15

V26 107-AP-C 50

V27 107-AP-D 20

V28 107-AP-E 50

V31 107-AP-FB 60

V34 107-AP-COMP 15

PREPARATIVE METHODS

The TPP was written prior to sample collection, consequently it was necessary
to decide which preparative procedures to use on the samples without having an
opportunity to see them in advance. Such visual observations generally yield
significant information, allowing better decisions regarding sample
digestions, and so forth. For this reason, directions given in the TPP on
preparative procedures should be considered as general guidance only.

A TPP appendix table specifies which preparative method to use for each
constituent. All sample preparations conformed to the TPP specifications
except for strontium-90, selenium-79, technetium-99 and total alpha. When the
samples were received, it was decided by the project coordinator and the
cognizant scientist that an acid digestion of the samples for these four
procedures would more completely solubilize the sample analytes (rather than a
direct or acid dilution preparation as directed in the TPP). It was believed
that better solubilization would produce better analytical precision and
accuracy. 1 . 4
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Table 6 shows a comparison of the preparative procedures stated in the TPP
with preparative procedures actually performed:

Table 6. TPP Cited Preparation Procedures vs. Actual Procedure Used

Analytical Procedure Procedure Stated in TPP - Actual

Appearance direct direct

Diff. Scanning Calorimetry direct direct

Specific Gravity direct direct

Induct Coupled Plasma acid digestion acid digestion

Arsenic acid digestion acid digestion

Selenium acid digestion acid digestion

Mercury direct direct

Uranium direct direct

Ion Chromatography direct or H.0 dilution H20 dilution

Ammonia direct or acid dilution direct

Cyanide direct or }H0 dilution H20 dilution

CO, (TIC) direct or H20 dilution direct

Hydroxide direct or H.0 dilution direct

Gamma Energy Analysis acid dig, direct, or acid dil acid digest

Pu 2 9 240  acid dig, direct, or acid dil acid digest

AM241 acid dig, direct, or acid dil acid digest

Cm 2 " acid dig, direct, or acid dil acid digest

Np2 7  acid dig, direct, or acid dil direct

Sr"0 * direct or acid dilution acid digest

Tc" * direct or acid dilution acid digest

SO' * direct or acid dilution acid digest

C 1  direct or H20 dilution direct

H3  direct or H,0 dilution direct

1129 direct or H,0 dilution direct

Total Alpha * direct or acid dilution acid digest

Total Beta acid dig, direct, or acid dil, acid digest

* Deviations from stated procedure in TPP.

a"'7 15
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ANALYTICAL PROCEDURES

Each procedure used for this project was a controlled procedure. All '
proceduris were evaluated and approved for a maximum period of two years.
Procedures may be modified, or deleted as appropriate. Each time a procedure
was modified, however, a new revision number was added to the procedure
number. Upon review (at the end of the two year period), a procedure approval
may be extended for another two year period without a change in revision
number. During this project the following procedures were reviewed, approved,
and extended without a revision number change.

Strontium-90 LA-220-101/D-0
Specific gravity LA-510-112/C-2
Diff. scan. calorim. LA-514-113/A-0
Gamma energy analysis LA-548-121/D-0

Analytical procedures used for the evaporator
the TPP and are shown in Table 7. Several of
process control sample analyses (nonprotocol)
evaporator feed tank samples.

Reviewed 6/22/93
Reviewed 6/26/92
Reviewed 7/8/93
Reviewed 6/9/93

project were listed initially in
those listed in the TPP were for
and were not used for the
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Table 7. 107-AP Procedure Listing

TPP Cited Procedure Actua( Procedure Used

Procedure U Procedure Title Procedure # Rev U - Procedure Title Issue Rnalysis
Date Dates

LA-505-151 ICP Emission Spectrometer Method for Trace LA-505-151 0-0 ICP Emission Spectrometer Method for Trace 02-17-93
Element Analysis Element Analysis

LA-325-104 Mercury Analysis by Atomic Absorption LA-325-104 A-1 Mercury Analysis by Atomic Absorption (Manual 03-12-93 09-05-93
(Manual Cold Vapor Techniqu) Cold Vapor Technique) 09-06-93

LA-695-102 Microdistillation and Spectrophotometric LA-695-102 B-0 Microdistillation and Spectrophotometric 10-03-91 08-30-93
Determination of CN Determination of C 08-31-93

LA-365-132 Determination of Se-79 LA-365-132 B-0 Determination of Se-79 09-25-91 09-02-93

LA-510-112 Specific Gravity of nigh Bets Gamma LA-510-112 C-2 Specific Gravity of High Beta Gamma Caustic Reviewed 08-22-93
Caustic Samples Samples 06-26-92

LA-519-151 Visual Check and Over-The-Top Reading LA-519-151 E-1 Visual Check and Over-The-Tqp Reading 02-22-93 08-10-93

. LA-533-101 Anion Analysis on Dionex Model 10 Not Used See LA-533-105

LA-355-131 Arsenic Analysis by Hydride Generation LA-355-131 B-1 Arsenic Analysis by Hydride Generation Atomic. 12-09-92 09-Q1-93
Atomic Absorption Absorption 09-02-93

11-04-93
11-09-93

LA-365-131 Seleniun Analysis by hydride Generation LA-365-131 B-2 Selenium Analysis by Hydride Generation Atomic 12-09-92 08-24-93
Atomic Absorption Absorption 09-07-93

09-08-93

LA-514-113 Differential Thermal Analysis of Caustic LA-514-113 A-0 Differential Thermal Analysis of Caustic Samples Reviewed 08-31-93
Samples 07-08-93 09-01-93

09-09-93

Not Cited LA-505-158 A-2 Acid Digestion of Aqueous Samples and Extracts 07-31-93 08-11-93
for Total Metals for Analysis by LAA and ICP 08-16-93
Spectroscopy

Not Cited LA-505-158 A-3 Acid Digestion of Aqueous Samples and Extracts 09-14-93 10-11-93
for Total Metals for Analysis by ELAA and ICP 11-02-93
Spectroscopy-

Not Cited LA-504-101 C-0 Water Leach of Solids with Residual Solids 06-23-93 08-10-93
Collection.---

Lh-548-121 Preparation of Sample Mounts for GE(LI) LA-548-12i 0-0 Preparation of Saple Mounts for GE(Li) GEA - 07-10-91
GEA - Low Level Low Level (preparation for LA-508-052)

mot Cited LA-508-114 A-1 operation of Gamna Products Alpha Beta Counting Reviewed
Systems Using PC Control 05-15-92
(Subsequent to LA-508-101)
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Table 7. 107-AP Procedure Listing

TPP Cited Procedure I Actual Procedure Used

Procedure # Procedure Title Procedure 0 Rev 0 Procedure Title issue Analysis
Date D Dates

LA-508-101 Low Level Alpha and Beta in Water Samples LA-508-101 0-0 Low Level Alpha and Beta in Water Sauples 08-19-92 08-24-93
(prep) (preparation for LA-508-114) 09-01-93

09-08-93
10-04-93
10-25-93

LA-503-156 Determination of Pu and Ion Exchange LA-503-156 0-0 Determination of Pu and Ion Exchange Solvent 12-03-91 09-01-93
Solvent Extraction Extraction 09-02-93

(also Am-241 and Cm-244) 09-08-93

LA-933-141 Determination of Np-237 by ToiGA/TTA LA-933-141 H-0 Determination of Up-237 by ToiOA/TTA Extraction 09-09-91 09-02-93
Extraction and Alpha Counting and Alpha Counting

LA-220-101 High Level Strontium-89, 90 in Aqueous LA-220-101 D-0 high Level Strontiun-89, 90 in Aqueous SaWles Reviewed 09-20-93
Samples 06-22-93

LA-438-101 Determination of Tc-99 by Solvent LA-435-101 D-I Determination of Tc-99 by Solvent Extraction and 09-04-91 09-01-93
Extraction and Lip. Scint Counting Lig. Scint Counting

LA-378-103 Determination of Iodine-129 in Waste Tank LA-378-103 B-2 Determination of lodine-129 in Waste Tank 06-28-93 08-11-93
Sanptes Sanples

LA-348-104 C-14 in Small Volune Samples by Persulfate LA-348-104 B-0 C-14 in Small Voltne Samples by PersuLfate 07-31-91 10-14-9 3

Oxidation and Lig. Scint. Oxidation and Li. Scint.

LA-218-114 Trititan by Lachat Micro-Dist. and Liquid LA-2IS-lI4 A-2 Tritium by Lachat Micro-Dist. end LIquid 01-14-93 08-17-93
Scintillation Counting (LS) Scintillation Counting (LS) 10-15-93

LA-508-121 Operation of the Beckman Liquid LA-508-121 8-0 Operation of the Beckman Liquid Scintillation 11-25-91
Scintillation Counter Counter (subsequent to LA-218-114 & LA-348-104)

LA-533-105 Anion Analysis of Dionex Model 40001 LA-533-105 C-0 Anion Analysis of Dionex Model 4000i 02-12-93 08-11-93
08-12-93

1 08-16-93

LA-533-105 Anion Analysis of Dionex Model 40001 LA-533-105 C-1 Anion Analysis of Dionex Model 40001 Reviewed 08-30-93
08-24-93 09-07-93

LA-925-106 Determination of Uranium by Laser LA-925-106 6-0 Determination of Uranium by Laser Fluorimetry 02-18-92 09-09-93
FLuorimetry 09-13-93

09-22-93
10-27-93
11-01-93

LA-645-001 Spectrophotometric Determination of Not Used See LA-533-105
Nitrite

LA-212-101 Set Up and Standardization of pH Meter and Not Used See LA-211-102
I Glass Electrode _ __ _ _I_

LA-212 102 Determination of pH Direct Messur ement Not Used ISee LA-211-102



WHC-SD-WM-DP-053 REV 0
ADDECDiII -i

Table 7. 107-AP Procedure Listing

IPP Cited Procedure Actual Procedure Used

Procedure 0 Procedure Title Procedure 0 Rev # Procedure Title Issue Analysis
I I I I Date I Dates

LA-661-102 Determination of Hydroxide Ion in LA-211-102 8-0 Determination of Acid/Base/pH Using 04-22-93 08-11-93
or solutions containing Hydrolyzable Anions Metrohm 682 Titroprocessor

(Auto)
LA-661-103 Determination of 00 Ion In Solutions by (Hydroxide)

Potentiometric Titration Manual

LA-634-102 Aamonla by Kjieldahl LA-634-102 D-1 Aamonia by Kjeldaht 06-02-93 08-20-93
08-30-93
08-31-93

LA-622-102 Determination of Carbonate in Solutions by LA-622-102 B-2 Determination of Carbonate In Solutions by 04-14-92. 08-10-93
Coutometry Coulometry 08-11-93

08-14-93
_ 08-20-93

LA-508-052 Gamna Energy Analysis on the Canberra LA-508-052 B-4 Games Energy Analysis on the Canberra Jupiter Reviewed
Jupiter System System (subsequent to LA-548-i2l) 06-09-93

pa
GO

C
C
0
0
11
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DETECTION LIMITS

Detection limits were defined for each procedure without reference to a
uniform laboratory protocol to determine such limits. ICP detection limits
were derived from CLP protocol. Some of the procedures used the reagent blank
value as the detection limit. Some procedures used the concentration of the
lowest standard in the calibration curve as the detection limit. In no case
was the matrix considered in generating the detection limit and therefore
would not qualify as a "method detection limit". Wherever possible, and
unless stated differently in the discussion of each analyte, the detection
limit was modified by the typical dilution factor of the samples to provide a
more representative value relative to the samples. All of those practices
described above are allowed as estimated quantitation limits by SW-846
protocoT.

SIGNIFICANT FIGURES

The QAPjP, page 6, states that the report must not contain a greater number of
significant figures than is defined in the procedure. A review was made of
each controlled procedure to insure compliance with any stated significant
figure requirements. The only procedure which specified significant figures
was specific gravity. For this parameter, the reported value must have three
digits to the right of the decimal in standard numerical notation (not
scientific notation) format. Specific gravity was reported with the specified
number of significant figures.

CALIBRATION DATA

The QAPjP states that for manually generated calibration curves, sufficient
data will be placed into the data package that will allow the recalculation of
the slope, Y-intercept, and correlation coefficient (r 2); and that the rz is
within specifications given in the procedure.

Raw calibration data were available on the analytical traveler cards or
summary sheets and are not given in this narrative. These cards are -
incorporated into the data package as an appendix for reference. For those
parameters that a standard curve was manually generated, the slope, Y-
intercept, and correlation coefficient (r2) are provided in the Results of
Analyses section of the narrative.

Only two of th 222-S analytical procedures stated a required correlation
coefficient (P). The required correlation coefficient for mercury is r2
>0.995. Cyanide has a required r2 of >0.999. During analyses, both cyanide
and mercury had an r2 value greater than the required value for all batches.

If. 00022;
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EVAPORATOR BOUNDARY CONDITION LIMITS
ADDENDUM A

To evaluate compliance with required boundary conditions, final values for
Differential Scanning Calorimeter, nitrate, nitrite and hydroxide
concentrations have been used. These are shown and evaluated in the Results
of Analyses section and in the Summary Tables.

Those boundary conditions given in section 4 of the Waste Analysis Plan which
were relevant to the analyses performed by the 222-S laboratory are shown in
Table 8.

Table 8. Relevant Boundary Conditions for-Tank 107-AP

Parameter Boundary Condition

DSC No exotherms <450'F

Nitrate <40% by weight

Nitrite <40% by weight

Condition 1 When (NO !1.0 H:
Hydroxide 0.01M s IOH] s 5.0M
Nitrite 0.011M S [NO,] 5.5M

Condition 2 When 1.0M < [NO ) < 3.0 M:
Hydroxide 0.01 x [NO3] OH] 10M
Nitrite [OH] + [NO,] > 0.4 x [NO ]

Condition 3 When 3.0H < [NO) < 5.0 N:
Hydroxide 0.3M ! (OH] 5 1AM
Nitrite [OH] + [NO,] > 1.2

No DSC exotherms were observed on any of the Tank 107-AP samples.

Nitrate was determined to be approximately 1019 g/rml, which equates to 0.016M
or 0.10 percent by weight.

Hydroxide was determined to be less than 250 pg/ml for each of the samples
(except for V23 duplicate, which was 266 pg/ml). If it is assumed that the
hydroxide concentration of all samples is the same and that the concentration
is near 250 pg/ml because V23 duplicate was slightly greater than the
detection limit, then the average concentration is approximately 250pg/ml,
which is approximately 0.015M.

Nitrite was determined to be approximately 23,480 pg/ml, which equates to
0.489M or 2.35 percent by weight.

The nitrate molar concentration of 0.016 places condition 1 (Table 8) into
effect. Under condition 1, the boundary condition for hydroxide concentration
(which was determined to be approximately 0.015M in Tank 107-AP) was
tentatively within limits because it was greater than the lower limit of 0.01M
and less than the upper limit of 5.0M. The certainty of meeting this boundary

023 000M4'3
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is questionable because most of the analytically derived values were less than
the detection limit. A lower detection limit could have been achieved with a
larger sample aliquot, however because of the small sample volume delivered to
the laboratory, it was necessary to use small sample aliquots, conserving
sufficient sample to perform all required analyses.

Under condition 1, the boundary condition for nitrite concentration (which was
determined to be 0.489M in Tank 107-AP) was within limits because it was
greater than the lower limit of 0.011M and less than the upper limit of 5.5M.

QUALITY CONTROL REQUIREMENTS

STANDARDS

The laboratory control standards (LCS) which were discussed in numerous places
of the source documents (WAP, QAPjP, SOW, and TPP) were interpreted to mean
Laboratory Measurement Control System (LMCS) standards, which are specific to
the 222-S Laboratory. Statistical data on LMCS standards were discussed
previously in the Statistical Evaluation section. These standards are
generated in house by a special group within 222-S Laboratory using controlled
procedures. Analyte concentrations within these standards are known to the
analysts.

LMCS control limits (typically 3a) existing at the time of analysis were used
to meet laboratory control standard (LCS) control limit requirements, as
described in the TPP, section 4.2. For some procedures (for example ICP), an
administrative control limit was used rather than a statistically derived
limit. In the case of ICP, not enough analytical data had been produced to
generate statistically valid control limits, so limits of 85 to 115 percent
were set.

Quality control status assessment of the procedure was determined using
percent recovery of the nondigested LMCS standards. If an LMCS standard
failed the control criteria, no data were reported from that batch.

NoLMCS standard was availgle for the7ollowing aglytes: P.pearance, CsM,
Ce ,Ru', Ru, Nb", Eu ,Eu' , Se , Cm , Ra and Pu

The QAPjP, section 3.1, states the following regarding acceptance criteria of
LMCS standard data generated by ICP.

"When at least 10 analytes fail to meet the LCS recovery, the
sample must be rerun. Only one rerun will be performed. If the
rerun results are unacceptable and remain outside the QC
specifications, the rerun set of results will be reported in the
data package narrative as a potential quality control problem."

This statement was interpreted to mean that if 10 or more of the 12 required
analytes determined by ICP fail to meet the 85 to 115 percent control limit
criteria for LMCS standards, then those data will be rejected and one rerun be
performed.

Ifi 24422 0Z
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LMCS control limits for each analyte are discussed in the Results of Analyses
section later in the narrative.

BLANKS

One reagent blank was analyzed with each batch of samples except for
appearance and DSC. One preparation blank was analyzed with each batch of
acid digested samples.

The QAPjP, section 8.2, required that the field blank be analyzed for only
these ICP parameters: Ag, Al, As, Ba, Cd, Cr, Na, and Pb. During a telephone
conversation in late June, 1993, between the evaporator project cognizant
engineer and the 222-S Laboratory project coordinator prior to sampling, it
was agreed that a single determination of the field blank for each
radiochemistry analysis would be. performed whenever possible. It was also
agreed that duplicate analyses of the field blank would be performed on each
inorganic analysis whenever possible.

A field blank was analyzed for the following constituents: Al, Al, Ba, Ca, Cd,
Cr, Fe, Mq, Mn, Na, Pb, Zn As, Se, H 0H TIC, N, U NH F, C1, N03
N02, P04' ,04'C , Cs ,3 Cs ,Co , Eu , Eu , Nb , , Ru , total
alpha, and total beta.

Blanks were considered contaminated when any constituent was determined to be
equal to or greater than 20 percent of the average concentration of that
analyte in the sample. If both the blank and sample were detectable but very
near the detection limit, the preceding criterion did not apply.

DUPLICATE ANALYSIS

Duplicate analyses were performed on every sample for every analyte except for
appearance. No quality control criteria were specified in any of the source
documents, and no reruns were performed when it appeared that a significant
difference occurred between a sample and its duplicate.

SPIKE/SPIKE DUPLICATE ANALYSIS

The QAPjP, section 8.4, 8.5, and 8.7, required spike/spike duplicate analyses
on the following parameters: each of the analytes by the ICP, atomic
absorption spejtrophotometry and ion chromatography procedures, and for TIC,
CN~, U, NH , , C 4, total alpha, total beta, Nb , and Ru1. Table 15A of
the QAPjP tas inconsistencies compared with the narrative in its sections 8.4,
8.5 and 8.7. When inconsistencies appeared, priority was given to the
narrated sections.

One spike and one spike duplicate were performed for each of the procedures
above for each sampling event. Sampling event was defined (consistent with

0000 F-
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QAPjP, section 8.2, paragraph 1) to mean all sample collections from a tank.
In practice, one spike/spike duplicate was analyzed for each of the analytes
by the ICP, atomic absorption spectrophotometry and ion chromatography 90procedures, and for TIC, CN~, U, NH4, Cs137, CO, Am241 , H3, C , Tc , Sr
1, Np , pufl 9 1Z40, total alpha, and total beta.

It was not possible to perform a spike/spike duplicate on Nb9' and Ru106
because they are analyzed by gaga energyanalysis, for which the only LMCS
standards that exist are for CsI and Co . Aj) gamma 6nergy analyses fall
into this category, except, of course, for Cs' and Co

For an evaluation of accuracy, the QAPjP required a recovery on all spiked
samples of 75 to 125 percent, except for DSC (which required recovery limits
of 90 to 110 percent). A stipulation was made in the TPP that the
75 - 125 percent recovery criteria were valid only when the analyte
concentration in the spiked sample was increased by at least 25 percent more
than the original sample concentration. In the case of DSC, it was not
possible to measure percent recovery because the data are qualitative. That
is to say, that data generated by DSC on each sample either detected exotherms
or did not detect exotherms. As is noted later in the Results of Analyses
section, no DSC exotherms were observed in any sample.

To evaluate precision, the QAPjP required a relative percent difference (RPD)
between the spike and spike duplicate of equal to or less than 20 percent. A
stipulation was made in the TPP that this criterion was valid only when the
analyte concentrations of the spike and spike duplicate were greater than ten
times the detection limit.

RESULTS OF ANALYSES (DATA SUMMARY AND EVALUATION)

PHYSICAL ANALYSES

APPEARANCE/HOMOGENEITY

Observations were performed on the direct (unmodified) sample. No instruments
were used, consequently there was no instrument calibration. No quality
control criteria were defined in the source documents nor were they required.

All analyses were performed on 8/10/93. SW-846 does not define a holding time
criteria for this parameter.

Analyses were performed by procedure number LA-519-151/E-1 at 240C and are
shown in Table 9.

S000026
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________ Table 9. Appearance/Homogeneity Analysis Summnary ____

Sample Lab ID Visual Observations Dose Sample
ID I Rate Size

V21 l07-AP-A Colorless, clear, no solids, no phases <2mR 125 ml

V23 107-AP-B Colorless, clear, no solids, no phases <2mR 125 ml

V26 107-AP-C Colorless, clear, no solids, no phases <2mR 125 ml

V27 107-AP-0 Colorless, clear, no solids, no phases <2mR 125 ml

V28 107-AP-E Colorless, clear, no solids, no phases <2mR 125 ml

-V34 107-AP- Colorless, clear, no solids, no phases <2mR 125 ml
COM 11

From the visual appearance, all of the samples were homogeneous. They did not
require heating or dilution to maintain solubility.

DIFFERENTIAL SCANNING CALORIMETRY

Analyses were performed on the direct sample using procedure/revision number
LA-514-113/A-0 (Differential Thermal Analysis) and instrument number WC16134.

No unusual instances or problems occurred during the analyses of DSC.
SW-846 protocol do not specify a hold time for DSC. All analyses were
performed on 8/31/93, 9/1/93 and 9/9/93, where holding times ranged from 30 to
39 days. The analyses of batch 1507 was split into two days with the
standard, V19, being analyzed on both 8/31/93 and 9/1/93.

The statistically derived LMCS control limits for DSC are unusual. Of the
nine observations in the LMCS data base (from 7/23/93 to 9/8/93), all were
100.0 percent recovery, obviously with an average recovery of 100.0 percent.
This occurs because the measured analytical parameter was qualitative not
quantitative. That is to say that either an exotherm was observed or it was
not (100 percent or 0 percent), rather than a numerically derived value.

The QAPjP requires an LMCS percent recovery of 90 to 110 percent. The LMCS
control limits for DSC are 99.9 to 100.1 percent recovery for electronic data
processing (EDP) code number S230. DSC analyses of LMCS standards for tank
107-AP yielded recoveries of 100.0 percent, and met QAPjP and LMCS quality
control criteria.

The DSC standard is not really a quantitative calibration standard, but is
rather a matrix check sample containing a mixture of compounds which simulate
the contents of single shell tanks. It was not intended to be used for
evaluation of percent recovery. Indium metal is used to calibrate the
instrument.
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Exotherms were observed as expected in the standards of both batches, but no
exotherms were observed in any of the samples. See Table 10. No blank was'
available for DSC.

Table 10. Summary of OSC Results

Sample Analytical Results

V19 (STD) exotherm occurred between approximately 210*C and 340*C.

V19 (STD) exotherm occurred between approximately 200*C and 3400C.

V21 no exotherms

V21 dupi no exotherms

V23 no exotherms

V23 dupl no exotherms

V24 (STD) exotherm occurred between approximately 220C and 340"C.

V26 no exotherms

V26 dupi no exotherms

V27 no exotherms

V27 dupi no exotherms

V28 no exotherms

V28 dup1 no exotherms

SPECIFIC GRAVITY

Specific gravity analyses were performed on direct samples on 8/22/93 (holding
time - 21 days), using procedure/revision number LA-510-112/C-2 (reviewed on
6/26/92) and instrument number WA90787.

No unusual instances or problems occurred during the analyses of specific
gravity.

For specific gravity EDP code number S332, the LMCS control limits are 96.81
to 100.53 percent recovery. An average recovery of 98.65 percent and a
percent standard deviation of 0.5854 was generated from 10 new observations
between 7/23/93 through 9/8/93.

For Tank 107-AP samples, LMCS standard recoveries (97.9 and 98.4 percent) were
within acceptance limits. The reagent blank values were 0.979 and 0.986
(relative to an expected value of 1.000 for pure water). Spiked samples were
not required nor analyzed. Precision between each sample and its duplicate
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ranged from 0.0 to 4.04 relative percent difference. No Relative Percent
Difference (RPD) quality control criteria were specified in the source
documents between samples and their duplicates.

Specific gravity values for the samples were nearly equivalent to blank
values, indicating that Tank 107-AP constituents were low in salt
concentration. The grand average of sample averages was 0.989.

INORGANIC ANALYSES

ION CHROMATOGRAPHY

All ion chromatography (IC) analyses were performed on dilutions of the direct
samples, using procedure/revision numbers LA-533-105/C-0 and LA-533-105/C-1,
and instrument number W654428. Samples V19-V23 were originally analyzed on
8/11/93 and 8/16/93 (holding times of 10 and 15 days). Samples V24 through
V28 were done on 8/11/93, 8/12/93 and 8/16/93 (holding times of 10, 11, 15
days). Samples V29-V31 were analyzed on 8/12/93 (an 11 day holding time).
Samples V19-V21 were rerun for fluoride only on 9/7/93 (a holding time of 37
days). Of those analytes determined by IC, only chloride, nitrate, and
sulfate have holding times specified in SW-846 protocol. Those holding times
for chloride, nitrate and sulfate are 28 days, 48 hours, and 28 days,
respectively. Consequently, the only analyte which failed to meet the
required holding time was nitrate. As was discussed above, Tank 107-AP
samples were not preserved. Due, however, to the native characteristics of
high pH and radioactivity, the samples would be unlikely to be subject to
biodegradation, which is generally the greatest source of deterioration
relative to nitrate.

The detection limit for all of the IC analytes was set at the concentration
equivalent to the lowest standard within the calibration curve multiplied by
10, which was the dilution factor based on the "water leach" pretreatment.
For some analytes, the sample detection limit was generated by mulltiplying
the above detection limit by an additional factor based on the sample aliquot
that was injected into the IC (that is to say, 11 or 101).

FLUORIDE

For fluoride (EDP code R974), the LMCS control limits were administratively
set, ranging from 90.0 to 110 percent recovery. During the period of 7/23/93
to 9/8/93 with a total of 43 new observations, the average recovery within the
data base was 97.89 percent with a percent standard deviation of 3.15.. LMCS
recoveries for all Tank 107-AP samples were acceptable with values ranging
from 95.3 percent to 97.1 percent.

A partially coeluting peak (unidentified compound) interfered with the
integration of the fluoride peak. An attempt to enhance quantitation on the
original V21 sample, using a manual integration with an 11-fold sample
dilution to reduce peak overlap, did not appear to be effective as evidenced
by the unacceptable recoveries of the spike and spike duplicate of -156.6
percent and -152.5 percent, respectively. Subsequent reruns of sample V21
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still yielded unacceptable percent recoveries for the spike and spike
duplicate, ranging from 60.8 to 68.0 percent.

Precision between the original V21 spike and spike duplicate was an acceptable
3.0 RPD, with rerun RPOs of 2.9 and 1.6 percent. RPDs between the samples and
their duplicates ranged from 0.7 to 6.5, indicating good precision.

The reagent blanks and field blank fluoride concentrations were less than the
detection limit of 1 pg/ml.

Average fluoride concentrations of the samples ranged from <11.0 to 146 pg/ml,
with the grand average of 101 pg/mi. These fluoride values are questionable
with regard to accuracy and should be used as estimates only.

CHLORIDE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

For chloride (EDP code R972), the LMCS control limits were administratively
set, ranging from 90.0 to 110 percent recovery. During the period of 7/23/93
to 9/8/93 with a total of 48 new observations, the average recovery within the
data base was 98.70 percent with a percent standard deviation of 4.54. LMCS
recoveries.for Tank 107-AP samples were acceptable at 94.8 percent, 99.3
percent and 95.7 percent.

Acceptable accuracy as indicated by recoveries of the spike and spike
duplicate were 89.0 percent and 88.3 percent, respectively.

Precision between the spike and spike duplicate was an acceptable 0.8 RPD.
RPDs between the samples and their duplicates were undeterminable because all
sample values were less than the sample detection limit of 22 pg/ml. The
sample detection limit was 11 fold greater than the instrument detection limit
due to an 11 fold greater dilution.

The reagent blanks and field blank chloride concentrations were less than the
detection limit of 2 pg/ml.

NITRATE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte. The required sample holding time of 48 hours (a
quality assurance parameter) was not met for nitrate as was discussed above.

For nitrate (EDP code R978), the LMCS control limits were administratively
set, ranging from 90.0 to 110 percent recovery. During the period of 7/23/93
to 9/8/93 with a total of 43 new observations, the average recovery within the
data base was 94.58 percent with a percent standard deviation of 2.36. LMCS
recoveries for Tank 107-AP samples were acceptable at 93.4 percent, 97.5
percent and 94.1 percent.
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Acceptable accuracy as indicated by recoveries of the spike and spike
duplicate were 99.8 percent and 95.5 percent, respectively.

Precision between the spike and spike duplicate was an acceptable 0.6 RPD.
RPDs between the samples and their duplicates ranged from 0.0 to 2.0,
indicating good precision.

The reagent blanks and field blank nitrate concentrations were less than the
detection limit of 10 gg/ml.

Average nitrate concentrations of the samples ranged from 987 to 1,060 pg/ml,
with the grand average of 1,019 pg/ml (0.016M).

Relative to environmental levels, Tank 107-AP nitrate concentrations are high.
As a point of reference, the maximum contaminant level for nitrate in drinking
water is 44 ug/ml (as N03). Relative to typical double shell tanks, however,
Tank 107-AP nitrate values are quite low.

NITRITE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

For nitrite (EDP code R968), the LMCS control limits were administratively
set, ranging from 90.0 to 110 percent recovery. During the period of 7/23/93
to 9/8/93 with a total of 46 new observations, the average recovery within the
data base was 97.11 percent with a percent standard deviation of 2.997. LMCS
recoveries for Tank 107-AP samples were acceptable at 97.0, 103.4 and 102.7
percent.

Acceptable accuracy as indicated by recoveries of the spike and spike
duplicate were 90.4 percent and 96.1 percent, respectively.

Precision between the spike and spike duplicate was an acceptable 1.1 RPD.
RPDs between the samples and their duplicates ranged from 0.0 to 3.1,
indicating good precision.

The reagent blanks and field blank nitrite concentrations were less than the
detection limit of 10 Ag/ml.

Average nitrite concentrations of the samples ranged from 22,800 to 25,300
pug/ml, with the grand average of 23,480 pg/ml (0.489M).

Environmentally, nitrite is usually undetectable (<0.1 pg/ml). Tank 107-AP
nitrite concentrations are high, but relative to typical double shell tanks,
the values are low.

PHOSPHATE (ORTHO-PHOSPHATE)

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.
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For phosphate (EDP code R976), the LMCS control limits were administratively
set, ranging from 90.0 to 110 percent recovery. During the period of 7/23/93
to 9/8/93 with a total of 41 new observations, the average recovery within the
data base was 99.82 percent with a percent standard deviation of 2.45. LMCS
recoveries for Tank 107-AP samples were acceptable at 101.4, 98.5, and 101.5
percent.

Acceptable accuracy as indicated by recoveries of the spike and spike
duplicate were 85.4 percent and 85.1 percent, respectively.

Precision between the spike and spike duplicate was an acceptable 0.2 RPD.
RPDs between the samples and their duplicates were undeterminable because all
sample phosphate values were less than the sample detection limit of 10 pg/ml.

The reagent blanks and field blank phosphate concentrations were less than the
detection limit of 10 ug/ml.

SULFATE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

For sulfate (EDP code R970), the LMCS control limits were administratively
set, ranging from 90.0 to 110 percent recovery. During the period of 7/23/93
to 9/8/93 with a total of 44 new observations, the average recovery within the
data base was 100.53 percent with a percent standard deviation of 2.03. LMCS
recoveries for Tank 107-AP samples were acceptable at 100.5 percent, 100.8
percent and 101.8 percent.

Accuracy was acceptable as indicated by a 96.3 percent recovery for both the
spike and spike duplicate.

Precision between the spike and spike duplicate was an acceptable 0.0 RPD.
RPDs between the samples and their duplicates was indeterminable for samples
V21, V23, V27 and V28 because they were determined to be less than the
detection limit of 10 ig/ml. Sample V26 had a relative percent difference of
0.5 percent.

The reagent blanks and field blank sulfate concentrations were less than the
detection limit of 10 gg/ml.

Average sulfate concentrations of the samples ranged from <10 to 203 pg/ml,
with the grand average of 48.6 pg/ml. For calculation purposes, "<" values
were removed from the <10 values, then averaged directly.

The sulfate concentration in Tank 107-AP is within the range of many western
USA drinking water sources.

AMMONIA (by KJELDAHL and TITRATION)

Ammonia was analyzed on the direct samples using procedure/revision number LA-
634-102/D-1. Instrument number AL-10696 was used for all samples.
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There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Samples V19 through V23 were analyzed on 8/30/93, which is equivalent to a
sample holding time of 29 days. Samples V24 through V28 were analyzed on
8/31/93, a sample holding time of 30 days, and samples V29 through V31 were
analyzed on 8/20/93, a holding time of 19 days. Although the project
coordinator could not find a citation in SW-846 protocol for sample holding
time of ammonia, durations in the range of 19 to 30 days between sample
collection and analysis seemed unacceptably long, especially for unpreserved
samples. The accepted method for ammonia preservation is to acidify samples
at the time of collection to pH <2 with nitric acid. Although biodegradation
was not expected to be a significant factor in decomposition of Tank 107-AP
samples due to -high pH (ranging from 10.1 to 10.8) and lethal radioactivity,
it was expected and quite likely that, due to the high pH of these samples,
sample degradation would occur due to chemical reactions. At high pH, ionic
ammoni'a reacts with hydroxide to generate NH 3, which is volatile and readily
is dissipated at ambient temperature. Thus under the conditions of sample
collection and storage prior to analyses, it is not unreasonable to believe
that ammonia data are biased low.

It should be clearly understood that those chemical reactions causing changes
in the sample (noted above) have been and continue to be occurring naturally
in the tank. Consequently, actual tank ammonia concentration may be
represented quite well by the analytical data because such processes are
occurring in parallel.

Statistically derived LMCS control limits for the ammonia standard (EDP code
number S235) during the period of 7/23/93 through 9/8/93 were 77.16 to 122.40
percent recovery. With 15 new observations during that period, the average
recovery was 97.63 percent, and the percent standard deviation was 4.61.
Actual LMCS standard recoveries for 107-AP analyses were acceptable at 97.2
percent, 93.5 percent, and 97.2 percent for the three batches.

Ammonia accuracy, as determined by evaluation of spike and spike duplicate
recoveries, was not acceptable with values of 125.5 percent and 125.2 percent.
Although accuracy acceptance limits ranged from 75.0 to 125.0 percent
recovery, with the spikes only slightly beyond the acceptance limits, a rerun
was not ordered because the sample and sample duplicate values were uniformly
less than the detection limit. A rerun would likely produce sample values
equivalent to those of the original run, with no improvement in the reportable
values.

Precision was determined to be acceptable with a 0.0 RPD between the spike and
its duplicate. Precision between samples and their duplicates was not able
to be calculated because all values were "less than" values.

Ammonia concentration was less than the detection limit for all reagent blanks
and for the field blank, indicating that contamination was not a problem for
the ammonia analysis.

Average sample concentrations were also not able to be calculated, however all
values were <40 pg/ml NH 3.
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HYDROXIDE (by TITRATION)

Hydroxide by procedure/revision number LA-211-102/B-0 was performed on the
direct samples, using instrument number WC06695, on 8/11/93.

The autotitrator pH was calibrated using standards of pH 7.00 and 10.00 with a
slope of 0.971 and a voltage offset of -10.6mV. During sample analyses, all
titration endpoints were within the calibration range of pH 7 to 10 (except
for the blanks as expected, where the pH shift was extreme with a minute
addition of HNO3 titrant).

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

The sample holding time was 10 days. A required sample holding time was not
specified in SW-846 protocol, however, as was stated above for ammonia, a
chemical reaction of hydroxide with ammonia would be expected to cause a
decrease in hydroxide concentration over time. The reversible chemical
reaction equation is as follows. NH4 + OH- 4-- NH 3t + H20

Typical titration curves were seen in the analyses of Tank 107-AP samples in
contrast to Tank 101-AP samples (which was discussed in the Tank 101-AP case
narrative. This was believed to be because of the absence of ammonia, which
was shown to cause interference with Tank 101-AP samples using this procedure.
With the absence of ammonia in the tank at present, it is not likely that
hydroxide losses are presently occurring in the tank, as was the possibility
stated in the preceding paragraph.

No spikes were required by the source documents, consequently, no percent
recovery data are available because no spikes were analyzed.

Statistically derived LMCS control limits for the hydroxide standard (EDP code
number S273) during the period of 7/23/93 through 9/8/93 were 93.28 to 108.71
percent recovery with 37 observations in the data base. During that period,
the average recovery was 101.63 percent, with a percent standard deviation of
2.51. Actual LMCS standard recoveries for 107-AP analyses were acceptable at
100.2 percent, 101.5 percent and 102.4 percent for the three batches.

Precision of the sample and sample duplicate was not able to be calculated due
to the *less than" sample values.

Reagent blanks are used to correct sample values, consequently it is not
possible to "analyze" a reagent blank since a blank would be subtracted from
the blank to yield a result of zero. Field blank hydroxide concentrations
were less than their detection limits, which were dependent on the
determination's aliquot size.

Average hydroxide concentrations were not able to be calculated because of the
"less than" sample values, however the estimated hydroxide concentration of
all samples was <250 gg/ml.
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CYANIDE (by DISTILLATION/SPECTROPHOTOMETRY)

Cyanide analyses were performed on water diluted samples using
procedure/revision number LA-695-102/B-0, and instrument number AL10724.
These analyses were done on samples V19 through V28 on 8/30/93, and on samples
V29 through V31 on 8/31/93, with sample holding times of 29 days and 30 days,
respectively. A maximum sample holding time was not specified for this
analyte in SW-846 protocol.

For this procedure, full calibration curves were not generated at the time of
analysis. A standard curve was generated on November 11, 1992, where the
following curve statistics were obtained: Y intercept - 0.000141, slope -
0.1718, and the correlation coefficient (r2) - 0.99998. These curve fitting
parameters were applied to evaporator samples V19 through V31. For Tank 107-
AP cyanide analyses, the LMCS standard had additional importance because it
was used to check the validity of the standard curve which was generated
sevetal months prior.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

The cyanide limit of detection was 0.1 jig. Aliquot volumes for samples and
blanks V20 through V23 were 4.00 ml, and were 5.00 for V25 through V28, V30
and V31. By calculation, the detection limit for V20 through V23 was 0.25
gg/ml and for V25 through V28, V30 and V31 was 0.20 jig/ml. The concentrations
of reagent blanks and field blanks were determined to be less than their
detection limits.

Accuracy of the spike and spike duplicate determinations were within
acceptance limits with percent recoveries of 94.7 and 95.0.

Statistically derived LMCS control limits for the cyanide standard (EDP code
number S244) during the period of 7/23/93 through 9/8/93 were 89.24 to 104.92
percent recovery. Thirteen new observations during that period yielded an
average recovery was 96.81 percent, with a percent standard deviation of 1.97.
Accuracy of LMCS standard determinations was acceptable with percent
recoveries of 94.5, 96.4, and 95.8.

Precision between the spike and spike duplicate was acceptable with 0.3 RPD.

Only sample V26 had a large RPD (22.2 percent) between the sample and its
duplicate. The other samples had small RPDs ranging from 0.0 to 7.7 percent.

Average sample values were approximately 27 fold greater than the detection
limit. Average sample values ranged from 0.52 to 0.65 jig/ml with a grand
average of 0.58 pg/ml. Tank 107-AP appeared to be relatively homogeneous
between sample points relative to cyanide concentrations.

TOTAL INORGANIC CARBON (CARBONATE)

Total inorganic carbon (TIC) analyses using instrument number W839937 on
direct samples with procedure/revision number LA-622-102/B-2, were originally
performed on all samples on 8/10/93, a holding time of 9 days. Reruns were
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performed on samples V24 through V31 on 8/14/93 (a 13 day holding time), and
on samples V19 through V23 on 8/20/93 (a 19 day holding time). A maximum
sample holding time for this analyte was not specified in SW-846 protocol.

Statistically derived LMCS control limits for the carbonate standard (EDP code
number S223) during the period of 7/23/93 through 9/8/93 were 86.93 to 108.01
percent recovery. Forty six new observations during that period yielded an
average recovery of 103.33 percent and a percent standard deviation of 3.78.
Accuracy of LMCS standard determinations was acceptable for the original
analyses with recoveries of 99.1, 90.6 and 94.8 percent. Accuracy for rerun
LMCS standards was also acceptable with recoveries of 97.0, 104.5 and 107.4
percent.

Accuracy for the spike and spike duplicate was not acceptable for the original
run with percent recoveries of 62.1 and 58.9, respectively. As a consequence
a rerun was performed. The rerun spike and spike duplicate recoveries were
acceptable at 100.6 and 100.8 percent respectively. The batch summary sheet
narrative written by the chemist noted that the poor recovery of the original
run's spikes was caused by incorrect instrument setup. Original data are
shown on the data summary table, however the accuracy of these values is
questionable.

Precision between the spike and spike duplicate was acceptable for both the
original run and the rerun with RPDs of 5.2 and 0.2 respectively. Precision
between samples and their duplicates was reasonable but less precise for the
original run (ranging from 0.8 to 19.3 RPD) than for the rerun, which was much
better with RPDs ranging from 0.0 to 0.8 percent.

The field blank's carbonate concentration was less than the detection limit of
5 pg/ml.

In calculating the sample carbonate concentrations, an instrument blank value
is subtracted from the sample value. Values shown on the data summary sheet
for each reagent blank are uncorrected. For the analysis of a reagent blank,
however, the result would typically be subtracted from itseTf, yielding a
corrected blank value of zero. The detection limit shown on the data summary
sheet was based on a standard volume of 0.20 milliliters (an optimal value).
Generally the least amount of inorganic carbon detectable was 1 pg. Thus, one
microgram of carbon divided by 0.20 ml equaled 5.00 pg C/ml, which was -the
detection limit shown for this procedure and represented the optimum aliquot.
To generate a detection limit with an aliquot equivalent to that of the
standard (0.05 ml), the stated detection limit must be multiplied by 4,
yielding a value of 20 gg/ml.

Average carbonate concentration of the samples (based on rerun data only)
ranged from 232 to 302 pg/ml. The grand average concentration of all samples
was 270 pg/ml.

TOTAL URANIUM (by LASER FLUORIMETRY)

Chemical (not radiochemical) analyses for total uranium were performed on
direct samples. These determinations were performed using instrument number
WB88807 by procedure/revision number LA-925-106/8-0.
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Samples V19 through V23-were originally tested on 9/13/93 (a sample holding
time of 43 days). Samples V24 through V28 were -done on 9/22/93 (a sample
holding time of 52 days). Samples V29 through V31 were tested on 9/9/93 (a
sample holding time of 39 days). The first rerun of samples V19 through V23
was performed on 10/27/93 (a sample holding time of 87 days). The second
rerun of samples V19 through V23 was done on 11/1/93 (a sample holding time of
92 days). A maximum sample holding time was not specified for this analyte in
SW-846 protocol.

LMCS standard recovery control limits for uranium (EDP code number 5267) were
77.19 and 121.70 percent. During the time period 9/9/93 through 11/2/93, when
Tank 107-AP samples were analyzed, a statistical evaluation was made with 45
new observations where the average percent recovery was 100.78 and the percent
standard deviation was 5.57.

LMCS standard accuracy was acceptable for Tank 107-AP samples with percent
recoveries for the original analyses of samples V19 through V31 of 105.7,
100.5, and 100.4. Reruns for samples V19 through V23 generated acceptable
percent recoveries of LMCS-standards of 117.6 and 100.5. Note that in the
data summary spreadsheets, standard results are in g/L of uranium.

Two reruns were ordered for samples V19 through V23, because of unacceptable
spike and spike duplicate recoveries each of 73.3 percent recovery. It
appears that an interference was observed, which was similar to that seen with
Tank 101-AP samples, and was attributed- to the basic pH (approximately 10.5)
of the samples. An unsuccessful attempt was made to deal with the
interference by taking a very small aliquot for analysis via serial dilutions.
As a consequence, large errors were generated in percent recovery calculations
when experimental error was multiplied by large dilution factors. This was
particularly the case for the instrument used in this procedure, which is
quite insensitive. For example, when a rerun of sample V21 was performed, the
spike and spike duplicate were generated identically, and all numbers used in
the calculation of percent recovery were identical except for the numerical
value for the instrument meter reading of each determination (for Sample +
Fluran + Spike). For the spike, the reading was 0.34, yielding a percent
recovery of 110.8. This is contrasted with the spike duplicate, which had a
reading of 0.35 (only a one tenth difference, the smallest discernable
increment), yielding a percent recovery of 105.4. With this condition, it is
not unlikely that large differences in recovery are due to small experimental
error.

Both reruns yielded acceptable spike/duplicate-spike recoveries of 103.5 and
96.2 percent respectively for the rerun performed on 11/1/93, and of 110.8 and
105.4 percent respectively for the rerun done on 10/27/93. Both of these
reruns had an acceptable spike RPD of 7.5 percent and 5.0 percent
respectively.

Reagent blank values were uniformly less than the detection limit, and the
field blank's concentration was only four fold greater than the detection
limit. The field blank was determined to not be contaminated because its
average concentration was less than 20 percent of the sample's grand average
concentration.
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Precision between samples and duplicates from the original sets of analyses
ranged from 0.0 to 26.8 RPD with an average RPD of 12.4, with only sample
V21's precision greater than 20 percent. Sample precision in the reruns of
V21 was significantly better with RPDs of 6.3 and 6.0 percent, however sample
V23 showed greater imprecision with RPDs of 18.1 and 66.1 percent. Precision
error of this magnitude was insignificant because the sample values were
generally less than five fold the detection limit. From this perspective, it
appears that differences in uranium concentration between samples were
insignificant, again indicating the homogeniety between samples. The average
sample values ranged from 0.0138 pg/ml to 0.0338 sg/ml, with a grand average
of 0.0234 pg/ml of uranium.

ARSENIC (by HYDRIDE ATOMIC ABSORPTION SPECTROPHOTOMETRY)

Samples were acid digested prior to arsenic analyses to ensure complete
solubility and better recovery. Original analyses were done on samples V19
through V28 on 9/1/93; samples V29 through V31 were tested on 9/2/93, then
samples V19 through V23 were retested on 11/4/93 and 11/9/93. The holding
times for these analytical runs were 31 days, 32 days, 95 days and 100 days,
respectively. SW-846 protocol require a sample holding time of six months or
less for arsenic. All Tank 107-AP samples were analyzed within the SW-846
required holding time.

Arsenic analyses were performed using procedure/revision number LA-355-131/8-1
and instrument numbers PE2280 (hydride AA) and WB27979. Instrument
calibration data are as follows:

Samples Batch Y-intercept Slove r_
V19-V23 1513 0.0052 0.0225 0.9994
V24-V28 1528 0.0137 0.0203 0.9973
V29-V31 1542 -0.0149 0.0219 0.9999
V19-V23 2022 -0.0160 0.0178 0.9998
V19-V23 2123 -0.0101 0.0208 0.9992

LMCS standard (EDP code R741) control limits for the period of 7/23/93 to
9/9/93 were 76.35 to 132.94 percent recovery. During that period 8 additional
observations were collected where the average percent recovery was 98.75
percent and the percent standard deviation was 9.71. Undigested LMCS -
standards analyzed with 107-AP samples yielded acceptable accuracy with
percent recoveries of 102.2; 103.9 and 105.2 for the original analytical runs.
Percent recoveries of digested LMCS standards for those runs were
significantly higher with percent recoveries of 139.0, 129.1 and 134.2,
indicating the possibility of some contamination during the digestion process.
For the two rerun batches, Undigested LMCS standard recoveries were acceptable
at 92.4 and 90.2 percent. The digested LMCS standards had recoveries that
were slightly greater at 125.5 and 108.0 percent.

Accuracy of the original spike and spike duplicate were not acceptable with
percent recoveries of 134.1 and 146.4, respectively. One of the rerun batches
also yielded unacceptable accuracy with percent recoveries of 140.5 and 143.0
for the spike and spike duplicate, respectively. The second rerun's accuracy
was acceptable with recoveries of 112.3 and 123.1 percent, respectively. The
chemist's narrative for each batch prior to the last rerun commented that the
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poor recoveries were possibly due to differences in the matrix between the
digested and non-digested determinations. For the last rerun, the calibration
standards were digested in the same matrix as the samples, resulting in
significantly improved spike and spike duplicate recoveries, which reinforced
the opinion stated in the prior narratives. The effect of this finding was to
make clear that if there was any bias of sample values, that the bias would be
high (that is to say that the "true" sample values would actually be lower
than that stated). The final consequence of this was meaningless, because the
samples were already uniformly less than the detection limit and could not be
expressed at values less than those already expressed.

Precision was uniformly acceptable between the spike and spike duplicate for
all runs with an RPOs of 8.8, 1.8 and 9.2 percent. It was not possible to
determine precision between samples and their duplicates because all of the
samples were less than the detection limit of 0.0130 pg/ml.

Because all of the sample arsenic concentrations were below detection limits,
any positive bias due to potential contamination during the sample digestion
was inconsequential.

The field blank and reagent blanks were uniformly below the detection limit.

SELENIUM (by HYDRIDE ATOMIC ABSORPTION SPECTROPHOTOMETRY)

Samples were acid digested prior to selenium analyses to ensure complete
solubility and better recovery. Analyses were done on samples V19 through V23
on 9/7/93; samples V24 through V28 were tested on 8/24/93 and samples V29
through V31 were done on 9/8/93. The holding times for these three batches
were 37 days, 23 days and 38 days, respectively. SW-846 protocol require a
sample holding time of six months or less for selenium. All Tank 107-AP
samples were analyzed within the required holding time.

Selenium analyses were performed using procedure/revision number LA-365-131/B-
2 and instrument numbers PE2280(Hydride) and WB27979. Instrument calibration
data are as follows:

Samples Batch Y-intercept Slooe r,
V19-V23 1514 0.0002 0.0096 0.9990
V24-V28 1529 -0.0036 0.0149 0.9999
V29-V31 1543 -0.0019 0.0096 0.9990

LMCS standard (EDP code R743) control limits for the period of 7/23/93 to
9/9/93 were 59.48 to 140.47 percent recovery. During that period 10
additional observations were collected where the average percent recovery was
99.00 percent and the percent standard deviation was 13.43. Undigested LMCS
standards analyzed with 107-AP samples yielded acceptable accuracy with
percent recoveries of 93.4, 100.6, and 96.1. Percent recoveries of digested
LMCS standards were higher with percent recoveries of 116.3, 123.4 and 126.4.

Accuracy of spike and spike duplicates were acceptable with percent recoveries
of 107.7 and 111.9, respectively.
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Precision was acceptable between the spike and spike duplicate with an RPD of
3.8 percent. It was not possible to determine precision betwebn samples and
their duplicates because sample selenium concentrations were determined to be
less than the detection limit of 0.0130 pg/ml.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Because the sample concentrations were below detection limits, any positive
bias due to sample digestion was believed to be inconsequential.

The field blank and reagent blanks were uniformly below the detection limit.

MERCURY (by COLD VAPOR ATOMIC ABSORPTION SPECTROPHOTOMETRY)

Although mercury analyses are noted on the batch sheets as being done on the
direct sample (because no preparative work was performed by the Sample
Preparations Group), procedure/revision number LA-325-104/A-1, a CLP derived
procedure, includes a substantial digestion phase. The instruments used were
PE2380 (Hydride AA) and WB26847. All analyses were performed on 9/5/93 and
9/6/93 which were holding times of 35 and 36 days. SW-846 protocol require a
maximum holding time of 38 days, consequently all mercury analyses were
performed within the required holding time.

Samoles Batch Y-intercept Slope r
V19-V23 1510 0.0003 0.0105 0.9991
V24-V28 1520 -0.0001 0.0105 0.9998
V29-V31 1532 0.0041 0.0106 0.9998

The correlation coefficient for each batch was acceptable with values greater
than the minimum procedure required value of 0.995.

Statistically derived LMCS control limits for the mercury standard (EDP code
number R716) during the period of 7/23/93 through 9/8/93 were 76.57 to 121.40
percent recovery. During that period, with 37 new observations, the average
recovery was 97.65 percent, with a percent standard deviation of 8.16. Actual
LMCS standard recoveries for 107-AP analyses were acceptable at 100.9 percent,
100.1 and 98.6 percent for the three batches.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Precision between the spike and spike duplicate was an acceptable 4.9 relative
percent difference. Precision between samples and their duplicates was not
measurable because all sample values were less than the detection limit of
0.003 pg/ml.

Accuracy of the spike and duplicate spike was acceptable with percent
recoveries of 99.9 and 95.2.
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The field blank mercury concentration was determined to be less than the
sample detection limit of 0.003 jg/ml. All reagent.blanks were less than
0.005 pg/ml.

INDUCTIVELY COUPLED PLASMA/EMISSION SPECTROSCOPY (ICP)

An acid predigestion was performed on ICP samples prior to analysis by
procedure/revision number LA-505-151/D-0 using instrument number WB39939.

Samples V19 through V23 were analyzed initially on 9/8/93 (a 38 day holding
time). Sample V21 was chosen as the representative sample upon which the
quality control analyses would be performed. When preparing the spike and
spike duplicate, the spiking standard did not contain calcium, magnesium or
sodium. Consequently, a QC rerun was scheduled for V21. By the time that the
rerun was scheduled, however, sample V21 had been completely consumed and V23
was used to generate the necessary QC parameters. That run occurred on
11/29/93 (a 120 day holding time). Samples V24 through V28 were analyzed on
9/9/93 (a 39 day holding time). Samples V29 through V31 were analyzed on
9/10/93 (a holding time of 40 days).

SW-846 protocol require that the holding time for these metals may not exceed
six months. All ICP analyses were completed within the required holding time.

ICP data were reported using a CLP deliverable package produced by Ward"
Scientific, Ltd. The report generated by this software was referred to as the
"Wards" package".

The Wards" package uses the concept of a sample delivery group (SDG), which
includes samples, duplicates, spikes, blanks, instrument control standards and
blanks, interference checks, serial dilutions and narrative information within
a batch. SDGs are coded alphanumerically to provide additional information:
an "A" suffix denotes an acid digestion, and an "R" behind other letters
indicates a rerun. The designations for initial calibration verification and
continuing calibration verification are ICV and CCV, respectively. These are
undigested LMCS control standards. The acronyms, ICB and CCB, denote initial
calibration blank and continuing calibration blank (undigested reagent
blanks),

Undigested blanks were used to initially calibrate the ICP instrument and to
check calibration on a continuing basis. These blanks are referred to as ICB
and CCB, respectively. A digested reagent blank included with each batch,
however, was used to determine the extent of blank contamination introduced
during sample preparation (and by inference, the estimated amount of sample
contamination).

As was specified in the TPP, section 4.2, accuracy evaluation criteria for ICP
LMCS standards was based on undigested initial calibration verification (ICV)
standards. LMCS control limits were set administratively for all metals at
85.00 to 115.00 percent recovery during the period in which tank 107-AP
samples were analyzed. This was because the newly developed LMCS standard,
ICPSST4, was first used on July 1, 1993, and there had been an insufficient
quantity of data to establish statistically derived control limits. During
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the period of 7/23/93 through 10/15/93, additional LMCS data were collected on
ICPSST4 and are summarized in Table 11..

Table 11. New ICP LMCS Data

Analyte EDP Code # Observations Average % Rec % Std Deviation

Aq S157 48 99.14 255

Al S101 54 97.78 3.31

Ba S107 51 100.58 2.09

Ca S117 52 100.99 3.71

Cd 5115 49 100.04 2.65

Cr S121 54 101.17 2.54

Fe S129 51 99.78 1.77

Mg S137 50 98.49 2.06

Mn S139 50 99.72 2.07

Na S159 52 100.21 2.15

Pb S133 49 99.69 2.70

Zn S179 36 99.10 1.85

In the Wards package, if the reported values were less
limit, precision for duplicate analyses was reported as
100 percent for serial dilution RPDs.

than the detection
200 percent RPO and as

The ICP was designed to perform interelement corrections for aluminum,
calcium, iron, and magnesium. An initial screening test of the samples
revealed negligible quantities of uranium, consequently no interference from
uranium was expected.

Because each ICP determination generated analytical values for 12 metals
simultaneously, generally there were failures within each run. Those failures
were discussed in the Wardsm package narratives. In the package, form VII-IN
misleadingly identifies the digested LMCS control standard as the "LabQratory
Control Sample", however this package information is not able to be edited.
Similarly, a footer incorrectly identifies the control limits for the
laboratory control sample as 90 to 110 percent recovery.

It is instructive to note that the units reported for ICP are sg/L (or parts
per billion), which is 1000 fold lower than the units of gg/ml, which are used
elsewhere in this data package.

In the tabular data summaries, a column entitled, "Det. Lim., IDL, MG/L", is
included. This column indicates the instrument detection limit, which is the
lowest detectable concentration by ICP without a sample dilution factor being
applied. For several analytes, "less than" values are given for samples.
These "less than" values represent the sample's detection limit which is equal
to the instrument detection limit multiplied by the sample dilution factor.
This will cause the sample detection limit to be greater than the instrument
detection limit.
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The linear concentration range for ICP analytes was determined on September
29, 1993. The maximum concentration within the linear range (defined as the
highest concentration in which the percent recovery of a standard deviates
less than five percent from 100 percent) is listed as follows:

Analyte Concentration (ug/L)
Aluminum 300000.0
Barium 10000.0
Cadmium 10000.0
Calcium 10000.0
Chromium 300000.0
Iron 50000.0
Lead 10000.0
Magnesium 10000.0
Manganese 10000.0
Silver 50000.0
Sodium 1000000.0
Zinc 100000.0

ALUMINUM

Percent recovery of all undigested LMCS standards (which ranged from 92.6 to
97.9) were within control limits.

All digested laboratory control samples had percent recoveries which were
within the LMCS undigested standard control limits.

Accuracy was acceptable as indicated by sample V21 spike and spike duplicate
recoveries of 97.4 percent and 98.5 percent, respectively. For the QC rerun,
sample V23 spike and spike duplicate percent recoveries were 104.3 and 103.8,
respectively.

Precision between sample V21 spike and spike duplicate was an acceptable 1.1
relative percent difference. Precision between sample V23 spike and spike
duplicate was also acceptable with a 0.4 relative percent difference.

RPDs between the samples and their duplicates ranged from 6.9 to 40.4 percent.
Only tank samples V27 and V28, and the field blank had RPDs greater than 20
percent, which was likely due to contamination during the digestion, or due to
the generally low aluminum concentration overall as the chemist's narrbtive
suggested.

The instrument detection limit was determined to be 22 ug/L, however because
the sample was diluted five fold during digestion, the sample detection limit
was 110 pg/L. The average sample aluminum concentrations were approximately
10 fold greater than the sample detection limit. Because the sample
concentrations were significantly greater than the detection limit, the
criterion was effective which determines when a blank is contaminated. The
preparation blank for V23 rerun was determined to be contaminated because it
exceeded 20 percent of the average sample concentration. The case narrative
generated by the cognizant chemist erroneously stated that the preparation
blank for samples V26, V27 and V28 was contaminated. Although aluminum was
detected at approximately 15 percent in the preparation blank, it was less
than the 20 percent contamination criterion.

The field blank's aluminum concentration was only slightly less (74 percent)
than that of the samples. This indicates that co t Ination occurred during
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processing of the sample and raises the possibility that such contamination
was possoble within the samples. The records indicate, however, that the acid
digestions were performed on different days for each of these analytical
batches.

Average aluminum concentrations of the samples ranged from 864 to 1420 gg/L,
with a grand average of 1083 gg/L. With consideration for the greater amount
of imprecision expected at part per billion levels, the aluminum concentration
of each of the samples appears to be quite similar.

BARIUM

Percent recovery of all undigested LMCS standards (which ranged from 98.1 to
102.5) were within control limits.

All digested laboratory control sample percent recoveries were within the
range.of 90.0 to 98.6 percent, and were within the LMCS undigested standard
control limits.

Accuracy was acceptable as indicated by sample V21 spike and spike duplicate
recoveries of 98.9 percent and 99.5 percent, respectively. For the QC rerun,
sample V23 spike and spike duplicate percent recoveries were 97.5 and 100.1,
respectively.

Precision between sample V21 spike and spike duplicate was an acceptable 0.6
relative percent difference. Precision between sample V23 spike and spike
duplicate was also acceptable with a.2.7 relative percent difference.

RPDs between the samples and their duplicates ranged between 10.6 and 30.0
percent. Only tank sample V28 had an RPO greater than 20 percent, which was
likely due to contamination during the digestion, or due to the generally low
barium concentration (approximately two fold greater than the detection limit)
as the chemist's narrative suggested.

Field blank and reagent blank concentrations were less than the detection
limit.

Average barium concentrations of the samples ranged from <15 to 44.6 jg/L,
with a grand average less than or equal to 23.9 gg/L (less than values were
deleted to perform the calculations).

CADMIUM

The percent recoveries of all undigested LMCS standards (which ranged from
97.4 to 102.4) were within control limits.

All digested laboratory control sample percent recoveries were within the
range of 86.2 to 97.2 percent, and were within the LMCS undigested standard
control limits.

Accuracy was acceptable as indicated by sample-V21 spike and spike duplicate
recoveries of 98.6 percent and 98.1 percent, respectively. For the QC rerun,
sample V23 spike and spike duplicate percent recoveries were also acceptable
at 93.1 and 96.8, respectively.
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Precision between sample V21 spike and spike duplicate was an acceptable 0.5
relative'percent difference. Precision between sample V23 spike and spike
duplicate was also acceptable with a 3.9 relative percent difference.

RPDs between the samples and their duplicates were not able to be calculated
because all sample values were less than the detection limit.

Field blank and reagent blank concentrations were less than the detection
limit.

The average cadmium concentrations of the samples was <20 pg/L.

CALCIUM

Percent recovery of all undigested LMCS standards (which ranged from 101.5 to
105.3) were within control limits.

Digested laboratory control samples which were included with the field blank,
V31, and with the V23 rerun had percent recoveries of 111.5 and 119.0 percent,
respectively, and were within the LMCS undigested standard control limits.
Those digested control samples which were included with the V19-V23 run and
with the V24-V28 run had percent recoveries of 1278 and 139.3 percent,
respectively. Although these samples had no required QC limits, it is certain
that there was a significant problem with the quality of the data, which
suggests that contamination of these LCS samples occurred during digestion.
Additional evidence of the contamination of samples during digestion was
observable in the preparation blanks. Those blanks for samples V21, V26 and
V27 were determined to be contaminated by having a calcium concentration
greater than 20 percent of the sample. All digested preparation blank
concentrations ranged from 75 to 108 fold greater than the sample detection
limit. Conversely, undigested reagent blanks were determined uniformly to
have calcium concentrations which were less than the detection limit.

The average field blank concentration was 2352 fold greater than the sample
detection limit.

Accuracy appeared to be acceptable as indicated by sample V23 spike and spike
duplicate recoveries of 93.6 percent and 89.5 percent, respectively.

Precision between sample V23 spike and spike duplicate was acceptable with a
2.8 relative percent difference.

RPDs between the samples and their duplicates ranged between 15.3 and 192.5
percent. Only tank sample V27 had an RPD less than 20 percent. The poor
precision also pointed to contamination during the digestion.

Average calcium concentrations of the samples ranged from 2240 to 61,500 pg/L,
with a grand average (estimate) of 26,573 pg/L. Although these five Tank 107-
AP samples are relatively equivalent, that is to say that the tank contents
appear to be homogeneous with respect to nearly all of the constituents, there
was a 27 fold difference between the sample with the lowest average calcium
concentration and that of the highest. Even the difference between the
original analysis and the rerun for V23 was 26 fold for the average sample
concentrations.

It is clear that the values reported for calcium on the summary spread sheet
are estimates of the maximum calcium concentratipn in tank 107-AP sam l 1  45
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Historically it has been observed that calcium contamination could be detected
in digested ICP samples when plastic gloves used in the sample preparation
area were not washed free of talcum powder.

CHROMIUM

Accuracy was acceptable as indicated by recoveries of the spike and spike
duplicate which were 100.3 and 100.3 percent, respectively.

Percent recovery of all undigested LMCS standards were within control limits.
Those recoveries ranged from 98.8 to 103.7 percent. Although no control
criteria were set for the digested laboratory control samples, these were good
with recoveries ranging from 90.5 and 99.9 percent.

Precision between the spike and spike duplicate was an acceptable 0.0 relative
percent difference. RPDs between the samples and their duplicates were not
able to be calculated because the sample concentrations were less than the
sample detection limit of 30.0 pg/L.

The field blank and all sample preparation blank concentrations were less than
the detection limit.

Sample chromium concentrations ranged from <30 to 77.6 pg/L, with a grand
average equal to or less than 38.2 pg/L (less than values were deleted for
calculations).

IRON

Acceptable accuracy was indicated by recoveries of sample V21's spike and
spike duplicate which were 98.6 and 97.8 percent, respectively. The spiking
accuracy was also acceptable for V23 spike and spike duplicate, which were
101.4 and 99.0 percent, respectively.

Percent recovery of all undigested LMCS standards were within control limits,
ranging from 98.6 to 101.2 percent. There were no QC criteria for digested
laboratory control samples, yet these also met LMCS control limits ranging
from 93.8 to 112.7 percent recovery, however the dispersion was greater.

Precision between the spike and spike duplicate was acceptable with aniRPD of
0.8 percent for V21 and 2.3 percent for V23. RPDs between the samples and
their duplicates ranged from not determinable to 102.5 percent. Although
these five Tank 107-AP samples are relatively equivalent, that is to say that
the tank contents appear to be homogeneous with respect to nearly all of the
constituents, there was nearly a 10 fold difference between the sample with
the lowest average iron concentration and that of the highest.

The field blank, V31, also had the highest RPO, which was likely due to
greater contamination of the duplicate during the digestion than of the
sample. V31's average iron concentration was greater than the highest average
sample concentration, a clear indication of sample contamination.

Digested preparation blank concentrations were extremely divergent. The blank
analyzed with samples V26-V28 had a reported iron concentration of "-35.7
pg/L, yet the blank analyzed with samples V21 and V23 had a concentration of
475 g/L (43 fold greater than the sample detection limit of 11 Ag/L). These
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blank failures were due potentially to contamination during sample digestion
and/or to the expected variability seen at the low parts per billion levels.
Because iron is easily recovered from the digestate (that is to say that it is
quite soluble in the digestion matrix), it is unlikely that poor precision was
caused by variable recovery from the digestion procedure.

Average iron concentrations of the samples ranged from <55.0 to 522 Ag/L, with
an estimated (because of probable contamination) grand average equal to or
less than 219 gg/L (less than values were deleted to perform the
calculations).

LEAD

Acceptable accuracy was obtained for the V21 spike and spike duplicate with
108.4 and 103.9 percent recovery, respectively. Accuracy was also acceptable
for the V23 spike and spike duplicate with recoveries of 95.9 and 96.4
percent, respectively.

Percent recovery of all undigested LMCS standards were within control limits,
ranging from 98.1 to 101.8 percent recovery. The digested laboratory control
samples had recoveries ranging from 87.8 to 100.2 percent (also within the
LMCS control limit range).

Precision between the V21 and V23 spikes and spike duplicates were acceptable
with relative percent differences of 4.2 and 0.5, respectively. RPOs between
the samples and their duplicates were not able to be calculated (except for
V28 with a 20.0 percent RPD) because one or both of the determinations from
each sample was less than the sample detection limit of 190 gg/L. Because the
lead concentration of V28 was only slightly greater than the other samples
(all of which were less than the detection limit) it is not likely that this
sample was contaminated.

All preparation blanks had lead concentrations that were less than the
detection limit of 38.0 Ag/L. Field blank values were less than its detection
limit of 190 Ag/L, which, because of its dilution factor of 5, was five fold
greater than the instrument detection limit.

Average sample lead concentrations ranged from <190 to 223 ug/L, with a grand
average equal to or less than 261 gg/L (less than values were deleted for
calculations).

MAGNESIUM

Percent recovery of all undigested LMCS standards were within control limits,
ranging from 95.5 to 100.0 percent. The digested laboratory control samples
also met the LMCS control limit standards for the batches containing V26-V28,
V31 and the V23 rerun with values ranging from 91.0 to 107.8 percent recovery.
The batch containing V21 and V23 had a recovery of 179.6 percent, indicating
the possibility of its contamination during digestion.

Additional evidence of the contamination of samples during digestion was
observable in the preparation blanks. Those blanks for samples V26 and V23
rerun were determined to be contaminated by having a magnesium concentration
greater than 20 percent of the sample. All digested preparation blank
concentrations ranged from 13 to 94 fold greater than the detection limit.
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Conversely, undigested reagent blanks were determined uniformly to have
calcium concentrations which were less than the detection limit.

The average field blank concentration of 2,020 gg/L was 135 fold greater than
the sample detection limit. The field blank was determined to be
contaminated, having an average concentration which was approximately 1.4 fold
greater than the average magnesium concentration of all of the samples.

Acceptable accuracy was obtained for the V23 spike with 93.8 percent recovery
and for the spike duplicate with 96.3 percent recovery.

Precision between the spike and spike duplicate was acceptable with an RPD of
2.5 percent. RPDs between the samples and their duplicates ranged between 4.5
and 163.8 percent. The poor precision also pointed to contamination during
the digestion.

There was a 16 fold difference between average concentrations of the original
V23 and its rerun, which casts doubt on the accuracy of magnesium. Average
sample magnesium concentrations ranged from 103 to 3800 pg/L, with a grand
average of 1484 pg/L. These data should be considered to be estimates.

MANGANESE

Percent recovery of all undigested LMCS standards were within control limits,
ranging from 97.9 to 101.2. Digested laboratory control samples yielded
recoveries ranging from 89.0 to 101.1 percent, which were also within the LMCS
control limits.

Acceptable accuracy was obtained for the V21 spike with 98.2 percent recovery
and for its spike duplicate with 100.3 percent recovery. Accuracy was also
acceptable for the V23 Spike and spike duplicate with 95.4 and 98.5 percent
recovery, respectively.

Precision between the spike and spike duplicate for samples V21 and V23 were
acceptable with relative percent differences of 2.2 and 3.2. RPDs between the
samples and their duplicates were not able to be calculated (except for V23)
because one or both of the determinations from each sample was less than the
sample detection limit of 15.0 pg/L. For sample V23, the sample/duplicate
precision was 16.6 RPD.

Manganese concentrations for the field blank and its duplicate were less than
the detection limit of 15.0 pg/L. Although the preparation blanks for two of
the batches had detectable manganese concentrations, those values were only
slightly greater than the detection limit (as were also the sample values),
and were determined to not be contaminated.

The average manganese concentration for all tank samples, except for V23, was
less than 15.0 Ag/L. The average concentration for the original V23 analysis
was 69.2 pg/L, whereas the rerun was less than 15.0 pg/L. The grand average
for all samples was equal to or less than 40.3 pg/L (less than values were
deleted for calculations).

SILVER

All LMCS standard percent recoveries were within acceptable accuracy control
limits, ranging from 97.9 to 101.2.
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The digested laboratory control samples, however, suggested that there may be
a potentdal problem with the digestion. Such a digestion problem was seen in
the samples from Tank 101-AP. Tank 107-AP samples were prepared by the same
procedure. The digestion procedure (LA-505-158), through which all ICP
samples were processed, includes a step where samples were exposed to
hydrochloric acid. Because silver precipitates in a matrix with high chloride
concentration, it was expected that silver recovery during analysis would be
negatively impacted. For the V26-V28 and V31 batches, the digested standards
yielded low recoveries of 58.3 and 54.4 percent, respectively. It was also
noted however, that significant variability occurred during the analyses of
these two batches, as well as for the V23 rerun batch between successive
determinations of the initial calibration blank and the continuing calibration
blanks. This tends to indicate that the low recoveries of digested standards
may be more related to instrumental drift than to digestion problems.

Acceptable accuracy was obtained for the spike and the spike duplicate for V21
with percent recoveries of 103.3 and 102.2 percent. Spike/spike-duplicate
recoveries for V23 were also acceptable with 99.2 and 98.0, respectively. The
accuracy of these data, which were placed in question due to poor recoveries
of two of the four digested standards, appear to be acceptable, because these
spikes were digested and yet yielded acceptable recoveries.

Precision between the V21 spike and spike duplicate was acceptable with a 1.1
relative percent difference. Sample V23 precision between the spi.ke and spike
duplicate was also acceptable with percent recoveries of 99.2 and 98.0,
respectively.

RPOs between the samples and their duplicates were not able to be calculated
for samples V21 and the original V23 analysis, as well as for the field blank,
V31, because one or both of the determinations from each sample was less than
the sample detection limit of 30.0 pg/L. Of those samples for which precision
could be determined, only V27 had an RPD greater than 20 percent.

Silver concentrations for the field blank were essentially at or less than the
detection limit of 30.0 Ag/L. Preparation blanks were similarly either less
than or very nearly equivalent to the detection limit of 6.00 Ag/L.

The average silver concentration for tank samples V21 and the original V23 was
less than 30.0 pg/L. The grand average for all samples was equal to or less
than 47.0 pg/L (less than values were deleted for calculations).

SODIUM

When sample analyte concentrations exceed 1000 pg/ml (1,000,000 gg/L), the
normal data control limits of 75 to 125 percent recovery are not applicable to
ICP analyses, as stated in the TPP, section 4.5. The sodium concentration of
each sample was determined to exceed 1000 pg/ml, consequently an alternative
evaluation of accuracy was applied using serial dilution. Following serial
dilution and reanalysis of each sample, a dilution RPD value was determined.
The formula for this calculation follows:

Einitial conc.]-([serial dil'n conc.] x dilution factor)
Dilution RPD - x 100

[initial concentration]
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Using a dilution rather than a spike has advantages and disadvantages as a
data quaAity evaluation tool. Although an evaluation of the deviation between
the actually derived concentration and the expected concentration following
dilution does not definitively indicate the degree of matrix interference
within a sample, it does establish whether or not the analysis was performed
within the linear portion of the calibration curve. Conversely, a spike is
not particularly useful when the initial sample concentration is very high.
To be distinguishable above the initial sample concentration, spiking must
generate a final concentration at least 25 percent greater than the initial
concentration, yet this frequently places the analyte concentration within the
region of calibration non-linearity. The result is that percent recovery is
significantly underestimated. For example, accuracy was not acceptable as
indicated by spike and spike duplicate recoveries of -2884.7 and -2261.5
percent, respectively. The dilution method was applied to sodium (the only
ICP analyte in which the sample concentrations exceeded 1000 sg/ml). Dilution
RPO values less than five percent indicate that measurements are within the
linear portion of the calibration curve. For all tank 107-AP samples, the
dilution RPD values ranged from 0.9 to 2.6 percent, with an average of 1.52
percent. Values for each sample were as follows:

Sample Dilution RPD
V21 1.4
V23 1.8
V26 1.3
V27 0.9
V28 1.1
V23 re-run 2.6

The recovery of all undigested LMCS standards were within control limits,
ranging from 98.7 to 101.4 percent recovery. Of the non-required, digested
laboratory control samples analyzed with each batch, only the LCS representing
the rerun of sample V23 was not within LMCS control limits, with a 216.1
percent recovery. This indicated the presence of contamination for the LCS
sample, but because such contamination was not observed elsewhere, it appeared
reasonable that the accuracy of the V23 rerun was not in question.

Precision between the spike and spike duplicate was acceptable with a 1.5
relative percent difference. RPDs between the samples and their duplicates
ranged from 0.3 to 9.9.

The reagent blank concentrations ranged from 263 to 699 pg/L. Because -the
blanks were less than 20 percent of the sample concentrations, they were
determined to not be contaminated. A remark in the chemist's narrative for
sample V31, the field blank, erroneously states that the preparation blank was
contaminated. V31's preparati.on blank had a sodium concentration which was
only 11 percent of the sample and did not meet the criterion for
contamination. The grand average of sample concentrations was approximately
4,300 fold greater than that of the preparation blank concentrations (527
pg/L).

Average sodium concentrations of the samples ranged from 2,080,000 ug/L to
2,440,000 gg/L, with a grand average of 2,270,000 Ag/L (2,270 ug/ml).

In the narrative prepared by the ICP chemist, the comment was made that
contamination caused the high percent recovery (216 percent) for V23's
digested LCS standard. No acceptance criteria apply to percent recovery of
the digested standard, and the other sodium quality control data tend to
indicate that these data are acceptabl
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ZINC

Percent recovery of all undigested LMCS standards were within control limits,
ranging from 96.8 to 104.7 percent. Three of the four digested laboratory
control samples (not required) had percent recoveries which were within the
LMCS control limits. The laboratory control sample representing the batch
which contained samples V21 and V23 had recovery of 156.2 percent, indicating
contamination in that LCS sample and potentially within the batch.

Accuracy was acceptable as indicated by the spike and spike duplicate
recoveries for V21 of 76.9 percent and 78.2 percent, respectively. Accuracy
for the rerun of sample V23 was also acceptable with spike and spike duplicate
recoveries of 97.4 and 99.4 percent.

Precision between the spikes and spike duplicates was acceptable for both V21
and V23 with relative percent differences of 1.3 and 1.9 percent,
respectively. .RPDs between the samples and their duplicates were poor,
ranging from 11.4 to 177.4 percent, however no acceptance criteria apply to
the duplicate analyses. Sample and duplicate concentrations were
approximately 68 fold greater (except for V23 rerun which was 4.5 fold
greater) than the sample detection limit, consequently large percent
deviations were not due to variability near the limit of instrument
capability. Sample contamination is indicated as the cause of such
imprecision.

An average zinc concentration of 141 pg/L was observed in the preparation
blanks representing the V21/V23 and V26-V28 batches. This was approximately
47 fold greater than the detection limit. Preparation blanks representing
V21, V26 and V27 were judged to be contaminated because their concentrations
were greater than 20 percent of the average sample concentration, respectively
28.5, 37.0 and 53.0 percent. The preparation blank for V31 was determined to
not be contaminated, however V31, the field blank, had a average zinc
concentration of 3,340 pg/L, which was greater than any of the samples and was
223 fold greater than the sample detection limit. V31 was thus determined to
be contaminated.

Average zinc concentrations in the samples ranged from 67.2 pg/L to 2660 pg/L,
with an grand average of 1023 pg/L. Zinc data should be considered estimates,
despite the fact that no required quality control limits had failed because of
the abundant evidence of contamination. The 40 fold difference between the
highest and lowest average sample concentrations does not appear to be
consistent with the range seen typically with the other analytes which were
evaluated for tank 107-AP.

RADIOCHEMICAL ANALYSES

GAMMA ENERGY ANALYSES (GEA)

Samples were acid predigested and analyzed using procedure/revision number LA-
548-121/D-0, and instrument numbers WB57237, WB57265, and WC38461. Samples
V29 through V31 were tested on 8/24/93 and samples V32 through V34 were
originally tested on 9/1/93 (holding times of 23 days and 31 days,
respectively). Samples V32 through V34 were rerun on 11/18/93, a holding time
of 109 days. Except for radium-226 with a maximum holding time of six months,
there were no specified maximum holding times in SW-846 protocol. All GEA
analytes were, therefore, within hold time criteria.
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The GEA procedure does not use an LMCS quality control standard for every
isotope.' The LMCS standard, which contained Co6 and CS137 as surrogate
standards, was determined with each batch. Quality control parameters for all
of the GEA analytes were expressed relative to these two isotopes.

Statistically derived LMCS control limits for the Cs137 standard (EDP code
number R901) during the period of 7/23/93 through 9/8/93 were 94.39 to 111.05
percent recovery. During that period, with 25 new observations, the average
recovery was 102.84 percent, with a percent standard deviation of 1.74.
Actual Cs3 LMCS standard recoveries for all GEA analyses were acceptable at
103.0, 102.0 and 104.0 percent as shown on the summary spread sheets.

Statistically derived LMCS control limits for the Co6 standard (EDP code
number R905) during the period of 7/23/93 through 9/8/93 were 93.02 to 110.78
percent recovery. During that period, with 26 new observations, the average
recovery was 102.82 percent, with a percent standard deviation of 1.62.
Actual Cow LMCS standard recoveries for all GEA analyses were acceptable at
102.0, 101.0 and 104.0 percent as shown on the summary spread sheets.

Each of the 9 GEA analytes were determined in three batches. Sample V34 (the
composite of samples V21, V23, V26, V27, and V28) was analyzed twice, where
each batch had a blank and LMCS standard. Sample V31 (the field blank) was
analyzed in a separate batch with its blank and LMCS standard.

Because standards were not used for each analyte, it was not possible to spike
the sample to determine percent recoveries of each analyte. Consequently,
another quality control parameter, percent counting error was determined and
was found to be acceptable for both Co60 and Cs137. Percent counting errors
ranged in value from 0.9 to 1.4 for all three batches.

Sample V34 was reanalyzed because upon evaluation of the data, the cognizant
chemist determined that there was possible contamination of the blank and
sample with cesium-137.

CERIUM-144 (includes PRASEODYMIUM-144] (by GEA)

Cerium-144 was requested in the WAP. Pri" was inc~lded with Ce1 " because in
the GEA test both are measured coincidentally. Pr is the decay daughter
product of Ce'". The combined activity was determined from the Pr'" gamma
energy line when the parent and daughter were at secular equilibrium. *

Ce/Pr'" was less than the sample detection limit for both the composite
sample (which was less than approximately 0.0004 pCi/ml), and for the field
blank (which was less than approximately 0.004 yCi/ml). Thus, the field blank
was shown not to be contaminated.

Because Ce/Pri" was less than the detection limit, it was not possible to
calculate a RPD value as an estimation of precision. An evaluation of
accuracy was discussed above in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.
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CESIUM-134 (by GEA)

Cs13' was less than the detection limit for both the composite sample
(approximately less than 0.00005 pCi/ml), and for the field blank
(approximately less than 0.0005 pCi/ml. Thus, the field blank was shown not
to be contaminated.

Because Cs3 was not detectable, it was not possible to calculate a RPD value
as an estimation of precision. An evaluation of accuracy was discussed above
in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.

CESIUM-137 (by GEA)

In the original analysis of the sample V34 (the composite) and of sample V31
(the field blank), it appeared that there may have been possible contamination
of with cesium-137 based upon observation of the deviation between the sample
and its duplicate and the presence of activity in a reagent blank. The rerun
of V34 indicated that the sample radioactivity cesium-137 level was less than
the detection limit of approximately 0.00008 pg/ml.

Field blank Cs3 was less than the detection limit of 0.000685 ACi/ml for the
duplicate, but was 0.00104 ug/ml for the sample. Although these data did not
provide sufficient evidence to conclude whether or not thi field blank was
contaminated, it may me of little consequence because Cs3 was not detected
in the sample in three of the four determinations.

An estimated mean Cs37 activity of the composite sample was calculated to be
equal to or less than 0.000085 pCi/ml (calculated by.deleting "< values to
generate discrete values).

It was not possible to calculate an RPO value as an estimate of precision
between samples and their duplicates because they were less than the detection
limit.

An evaluation of accuracy was discussed above in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.

COBALT-60 (by GEA)

Co" was less than the detection limit for the composite sample and the field
blank. Thus, the field blank was shown not to be contaminated. An estimated
mean C06 activity of the composite sample was calculated to be equal to or
less than 0.000057 pCi/ml (calculated by deleting "<" values to generate
discrete values).

Because Co6 was not detectable, it was not possible to calculate a RPD value
as an estimation of precision. An evaluation of accuracy was discussed above
in the general GEA discussion.

The detection limit shown in the data summary t# as based on the reagent
blank value.
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EUROPIUM-154 (by GEA)

Eu15' was less than the detection limit for the composite sample and the field
blank. The field blank was shown not to be contaminated. An estimated mean
Eu'54 activity of the composite sample was calculated to be equal to or less
than 0.000155 uCi/ml (calculated by deleting "<" values to generate discrete
values).

Because Eu15' was not detectable, it was not possible to calculate an RPO
value as an estimation of precision. An evaluation of accuracy was discussed
above in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.

EUROPIUM-155 (by SEA)

Eu1 55 was less than the detection limit for both the composite and field blank
samjles. The field blank was shown not to be contaminated. An estimated mean
Eu'" activity of the composite sample was calculated to be equal to or less
than 0.000120 gCi/ml (calculated by deleting "<" values to generate discrete
values).

Because Eu15" was not detectable, it was not possible to calculate a sample
RPD value as an estimation of precision. An evaluation of accuracy was
discussed above in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.

NIOBIUM-94 (by GEA)

Nb9 was less than the detection limit for the composite sample and the field
blank. The field blank was shown not to be contaminated. An estimated mean
Nb9 activity of the composite sample was calculated to be equal to or less
than 0.000046 uCi/ml (calculated by deleting "<" values to generate discrete
values).

Because Nb9 was not detectable, it was not possible to calculate a RPD value
as an estimation of precision. An evaluation of accuracy was discussed above
in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.

RADIUM-226 (by GEA)

Ra2 6 was less than the detection limit for both the composite sample and the
field blank. The field blank was shown not to be contaminated. An estimated
mean Ra22 activity of the composite sample was calculated to be equal to or
less than 0.000968 gCi/ml (calculated by deleting "<" values to generate
discrete values).
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Because Ra226 was not detectable, it was not possible to calculate a RPD value
as an estimation of precision. An evaluation of accuracy was discussed above
in the general GEA discussion.

The detection limit of Ra22' is approximately 10 fold greater than most other
analytes by this procedure, and consequently is not the best available
procedure. Prior to generation of the TPP, the customer was aware of this
limitation and stated on May 11, 1993 that the GEA procedure would be
acceptable for this isotope. 222-S Laboratory could analyze for Ra226 by only
that procedure. The detection limit shown in the data summary table was based
on the reagent blank value.

RUTHENIUM-106 (by GEA) [includes RHODIUM-106]

Ruthenium-106 was requested in the WAP. Rh1'0 was included with Rul" because
Ru106 is detected in the presence of its daughter Rh 0' . Radioactivity values
were shown in the spread sheet is the sum of Rh'( and Ru106 activities at
secular equilibrium.

Ru/Rh10' was less than the detection limit for both the composite sample
(s0.000835 uCi/ml) and the field blank (<0.000755 uCi/ml). The field blank
was shown to not be contaminated.

Because Ru/RhlC was not detectable, it was not possible to calculate a RPD
value as an estimation of precision. An evaluation of accuracy was discussed
above in the general GEA discussion.

The detection limit shown in the data summary table was based on the reagent
blank value.

TRITIUM (by LIQUID SCINTILLATION)

This procedure was performed on the direct sample using procedure/revision
number LA-218-114/A-2 and instrument numbers WB27815, WC16085, and WB27818.
Samples V32 through V34 were initially tested on 8/17/93 (a holding time of 16
days). Those samples were retested on 10/15/93 because the spike and spike
duplicate were prepared incorrectly for the original run. A required sample
holding time was not specified in SW-846 protocol for this analyte. Field
blank analysis was not performed because it was not required.

There did not appear to be any analytical anomalies or difficulties during the
analyses of the second run, and only the problem with the original run was
with the preparation of the spikes.

Statistically derived LMCS control limits for the H3 standard (EDP code number
R907) during the period of 7/23/93 through 9/8/93 were 75.55 to 118.04 percent
recovery. During that period, with 40 new observations, the average recovery
was 97.24 percent, with a percent standard deviation of 6.81.

Percent recovery of the LMCS standard, V32, was within acceptance limits at
104.1 percent and 97.0 for the initial run and rerun, respectively. The
measurement of accuracy for the first run was not possible because the spike
and spike duplicate were prepared with an insufficient standard addition. For
the rerun, however, both the spike and spike duplicate were within acceptance
limits at 99.7 and 90.0 percent recovery, respect 1yve0
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Precision as measured by the relative percent difference between the rerun
spike anid spike duplicate was within acceptance limits at 5.4 percent. The
RPD between the sample and its duplicate was-0.6 for both runs.

H3 was detected in the initial run for the sample at 0.0335 uCi/ml and in the
duplicate sample at 0.0337 uCi/ml, with a mean activity of 0.0336 MCi/ml. In
the rerun, H3 was detected in the sample at 0.0353 gCi/ml and in the duplicate
sample at 0.0351 pCi/ml, with a mean activity of 0.0352 pCi/ml.

Sample H3 activity was nearly four orders of magnitude greater than the
reagent blank for the initial run, and was slightly greater than two orders of
magnitude for the rerun. All blanks were less than the detection limit.
Consequently, no contamination was detected In the blanks.

CARBON-14 (by LIQUID SCINTILLATION)

C14 was performed on direct samples using procedure/revision number LA-348-
104/8-0 and instrument number WB27818 on 10/14/93 for samples V32 through V34,
a sample holding time of 74 days. A required maximum sample holding time is
not specified in SW-846 protocol for C1 . Field blank analysis was not
required in the source documents and was not performed.

Statistically derived LMCS control limits for the C14 standard (EDP code
number R909) during the period of 7/23/93 through 12/13/93 were 61.78 to
115.72 percent recovery. During that period, with 4 new observations, the
average recovery was 87.43 percent, with a percent standard deviation of 2.03.

Percent recovery of the LMCS standard, V32, was within acceptance limits at
87.0 percent. Accuracy as measured by percent recovery of the spike and spike
duplicate were within acceptance limits at 87.5 and 81.1 percent recovery,
respectively.

Precision as measured by the relative percent difference between the spike and
spike duplicate was within acceptance limits at 7.4 percent. The RPD between
the sample and its duplicate was not able to be calculated because the sample
value was less than the detection limit.
The blank activity was less than the detection limit, consequently, it was
determined to not be contaminated.

C14 was not detected in the sample (less than 0.00000218 ACi/ml), but in the
duplicate sample the activity was 0.00000318 pCi/ml. "Less than" values were
calculated from the statistical detection limit.

A comment by the chemist on the batch summary sheet noted, "Sample analyte
concentration is at the lower limit of detection for this method". C1'
activity (3,180 pCi/L in equivalent units) is approaching environmental
levels.

SELENIUM-79 (by ION EXCHANGE/DIST/LIQUID SCINTILLATION)

Se7 analysis was performed on an acid digestion instead of direct, as
specified in the TPP, because acid digestion would ensure that the analyte was
fully dissolved to facilitate detection. Additionally, this procedure
requires an acid matrix, and the initial sample pH was basic. The analysis
was done on 9/2/93 (a sample holding time of 32 days) using procedure/revision
number LA-365-132/B-0 and instrument number WB27818. .
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A required maximum sample holding time was not specified in SW-846 protocol
for thissanalyte, and no field blank was analyzed because it was not required
in the source documents.

Se79 activity was based upon calibration with C14 because no SO' standard
exists. It was only possible to generate data for a reagent blank and for the
sample in duplicate on the composited sample, V34. Isotopic recovery through
the preparative procedure was determined gravimetrically through the use of a
carrier for both the sample and the blank. The liquid scintillation counter
was calibrated for efficiency using C1 4 , since both nuclides have
approximately the same beta energy.

Carrier recoveries for the sample and duplicate were 23.0 and 28.5 percent,
which were rather low. The chemist states that the low carrier recoveries
were due to "initial qualification run", meaning that this was the first time
that the chemist had performed this analysis and that analytical techniques
were not yet refined. Another quality control parameter, the percent counting
error, was acceptable, however, at 3.9 and 4.2 percent for the sample and
duplicate, respectively.

The reagent blank's activity was less than the detection limit of 0.00000538
gCi/ml.

Analytical results for the sample and its duplicate indicate that Se"
activity was less than the detection limit of 0.00000538 pCi/ml (or 5,380
pCi/L).

TECHNETIUM-99 (by EXTRACTION/LIQUID SCINTILLATION)

Tc9 analyses were prepared by performing an acid predigestion of samples
instead of direct analysis or acid dilution as was specified in the TPP. This
alternative method was recommended because acid digestion would insure that
the analyte was fully dissolved to facilitate detection. Analyses were done
on 9/1/93 (a sample holding time of 31 days) using procedure/revision number
LA-438-101/D-1 and instrument number WB-27818.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Statistically derived LMCS control limits for the Tc" standard (EDP code
number S363) during the period of 7/23/93 through 9/8/93 were 71.90 to 135.03
percent recovery. During that period, with 36 new observations, the average
recovery was 98.96 percent, with a percent standard deviation of 6.37.

Accuracy as evaluated by percent recovery of spike, spike duplicate and LMCS
standard were acceptable, with values of 107.6 percent, 90.1 percent and 103.8
percent, respectively.

Precision, as measured by the relative percent difference between the spike
and its duplicate was acceptable at 17.7 percent. Because the sample and
duplicate Tc9 activity was less than the detection limit, it was not possible
to calculate an RPD value.
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Tc9 activity was below the detecticn limit of 0.0000205 pCi/ml for the
composite sample (V34). The field blank's activity was also less than the
detection limit of 0.0000363 gCi/ml, and was thus shown not to be
contaminated.

STRONTIUM-90 (by SEPARATION/PROPORTIONAL COUNTING)

Sr'o analyses were prepared by performing an acid predigestion of samples
instead of direct analysis or acid dilution as was specified in the TPP. This
alternative method was recommended because acid digestion would insure that
the analyte was fully dissolved to facilitate detection. Analyses were done
on 9/20/93 (a sample holding tilme of 50 days) using procedure/revision number
LA-220-101/D-0 and instrument number WB27812.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Statistically derived LMCS control limits for the Sri" standard (EDP code
number S376) during the period of 7/23/93 through 12/13/93 were 79.76 to
113.11 percent recovery. During that period, with 33 new observations, the
average recovery was 98.10 percent, with a percent standard deviation of 4.73.

All quality control data were within acceptance limits. The LMCS standard had
a recovery of 102.8 percent. Accuracy, as measured by the percent recovery of
the spike and spike duplicate, was acceptable at 97.1 percent for both.

Precision between the spike and spike duplicate was acceptable with an RPO of
0.0 percent. The relative percent difference between the sample and duplicate
was acceptable at 7.0 percent.

A field blank was not analyzed (not required), however the reagent blank was
less than the detection limit of 0.0000345 pCi/ml.

Sr'o activities for the composite sample and duplicate sample were 0.000114
pCi/ml and 0.000122 pCi/ml, respectively, with an average of 0.000118 yCi/ml.

IODINE-129 (by DISTILLATION/ION EXCHANGE/GEA)

1129 analysis was performed on direct samples on 8/11/93 (a sample holding
time of 10 days), using procedure/revision LA-378-103/B-2 and instrument
numbers WB27818 and WC16085.

Required maximum sample holding times are not specified in SW-846 protocol for
this analyte, and no field blank was analyzed because it was not required in
the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Statistically derived LMCS control limits for the 19 standard (EDP code
number S928) during the period of 7/23/93 through 9/8/93 were very broad from
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45.69 to 147.85 percent recovery. During that period, with four new
observatAons, the average recovery was 93.87 percent, with a percent standard
deviation of 19.03.

Accuracy as determined by the recovery of the LMCS standard was acceptable at
102.2 percent recovery. Accuracy was acceptable for both the spike and spike
duplicate with percent recoveries of 94.8 and 93.3, respectively.

Precision as measured by relative percent difference between the spike and its
duplicate was acceptable with 1.6 percent. Because 1129 was less than the
detection limit, it was not possible to calculate an RPD value between the
sample and duplicate.

The reagent blank activity was below the detection limit of 0.0000381 pCi/ml.

1129 activity was less than the detection limit for both the composite sample,
less than 0.0000435 pCi/ml, and the sample duplicate, less than 0.0000357
pCi/ml.

NEPTUNIUM-237 (by EXTRACTION/INTERNAL PROPORTIONAL COUNTER)

Np2 7 analysis was performed on direct samples on 9/2/93 (a sample holding
time of 32 days), using procedure/revision LA-933-141/H-0. The instrument
number was not documented on the batch sheet.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte, except that the chemist's narrative on the batch
summary sheet states, "The counts on the cards for the duplicate sample
(V34.8883) and the duplicate spike (V34.8083) were apparently switched. The
appropriate counts were used for the calculations. Rerun unnecessary." An
investigation of this situation showed that all calculations were performed
correctly, but that the final values were written onto two cards which were
switched. The problem was easily identified and the data were corrected by
marking out the incorrect number and adding the appropriate number.

Statistically derived LMCS control limits for the Np2 7 standard (EDP code
number S380) during the period of 7/23/93 through 9/8/93 were very broad from
36.87 to 112.63 percent recovery. During that period, with 7 new
observations, the average recovery was 78.01 percent, with a percent standard
deviation of 7.25.

Accuracy as measured by the recovery of the LMCS standard was acceptable at
81.5 percent recovery. Accuracy was acceptable for both the spike and spike
duplicate with percent recoveries of 84.4 and 78.5, respectively.

Precision was acceptable based on the spike and spike duplicate with a 7.3
relative percent difference. Because Np2 7 was less than the detection limit,
it was not possible to calculate a RPD-value between the sample and duplicate.

The reagent blank activity was less than the detection limit of 0.0000391
pCi/ml, indicating that it was not contaminated.
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NpZ37 activity was less than the detection limit for both the composite sample
and its duplicate, with values of 0.0000148 ACi/ml and 0.0000132 pCi/ml,
respectively.

PLUTONIUM-239/240 (By ALPHA ENERGY ANALYSIS)

Pu? 9/240 analysis was performed on acid digested samples on 9/2/93 (a sample
holding time of 32 days), using procedure/revision LA-503-156/O-0 and
instrument number WB57237.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Statifstically derived LMCS control limits for the Pu239/240 standard (EDP code
number R211) during the period of 7/23/93 through 9/8/93 were 74.04 to 120.82
percent recovery. During that period, with 24 new observations, the average
recovery was 103.09 percent, with a percent standard deviation of 4.68.

Accuracy as determined by recovery of the LMCS standard was acceptable at
106.5 percent recovery. Accuracy was acceptable for both the spike and spike
duplicate with percent recoveries of 100.4 and 101.1 percent, respectively.

Precision evaluation, as a function of the relative percent difference between
the spike and its duplicate, was acceptable with 0.8 RPD. Because Pu239/2 40

activity was less than the detection limit, it was not possible to calculate
an RPD value between the sample and its duplicate.

The reagent blank activity was less than the detection limit of 0.000417
pCi/ml, indicating that it was not contaminated.

Pu239/ 240 activity was less than the detection.limit for both the composite
sample, of less than 0.000534 pCi/ml, and for the sample duplicate, of less
than 0.000423 pCi/ml. The reported sample result for Pu239/ 40 was a "less
than" value using 0.05 for the Pu239/ 240 peak height.

PLUTONIUM-238 [not requested in WAP] (by ALPHA ENERGY ANALYSIS)

Although this analyte was not requested in the source documents, it was
provided in this data package because it was generated as part of the Pus9 24
procedure at the subsequent request by telephone of the evaporator program.

Pu 2 analysis was performed on acid digested samples on 9/2/93 (a sample
holding time of 32 days), using procedure/revision LA-503-156/D-0 and
instrument number WB57237.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte. o osC060
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Th 9assessment of accuracy for this method was based on the recovery- of the
Pu kMCS standard was used because no Puz38 LMCS standard was available.
The recovery of this surrogate. standard was acceptable with a recovery of
106.5 percent. Carrier recovery was tolerable for the sample and duplicate
with percent recoveries of 75.4 and 69.2, respectively.

Because Pu238 activity was less than the detection limit for the sample and
its duplicate, it was not possible to calculate a RPD -value between them.
Assessment of precision as a function of the relative percent difference
between a spike and a spike duplicate was not possible because no spikes or
spike duplicate was generated.

The reagent blank activity based on Pu239/240 was less than the detection limit
of 0.000417 uCi/ml.

Composite sample and duplicate sample Pu23 activity was less than the
detection limits of 0.000597 pCi/ml and 0.000651 gCi/ml, respectivelyL The
Pu238 reported "less than" value was generated using 20 dpm for the Pu
sample activity.

AMERICIUM-241 (by ALPHA ENERGY ANALYSIS)

Am2'1 analysis was performed on acid digested samples on 9/1/93 (a sample
holding time of 31 days), and a rerun was done on 9/8/93 (a sample holding
time of 38 days), using procedure/revision LA-503-156/D-0 and instrument
number WB57237.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte during either batch. The rerun was performed because
precision (spike/spike-duplicate RPD) was unacceptable.

Statistically derived LMCS control limits for the Am241 standard (EDP code
number R201) during the period of 7/23/93 through 9/8/93 were 62.61 to 128.86
percent recovery. During that period, with 31 new observations, the average
recovery was 99.69 percent, with a percent standard deviation of 10.42.

Accuracy, as evaluated by the percent recovery of the LMCS standard, was
acceptable with recoveries of 91.4 and 113.8 percent for the initial run and
rerun, respectively. Accuracy for the initial run was acceptable for the
spike with a recovery of 84.7 percent. The spike duplicate's recovery,
however, was not acceptable with a percent recovery of 66.4 percent. A value
of 75 percent is the minimum acceptable spike recovery. Recoveries for the
rerun's spike and spike duplicate were acceptable with 82.4 and 91.8 percent,
respectively.

Precision was not acceptable for the initial run's spike and spike duplicate
with a relative percent difference of 24.1 percent. A precision value of 20
percent difference is the maximum acceptable relative percent difference. The
RPD generated between the rerun's spike and its duplicate was acceptable with
10.7 percent. For both sets of samples and sample duplicates, the Am241

activity was determined to be less than the detection limit,, consequently it
was not possible to calculate the relative percent differences between the
pairs of samples and their duplicates. 53 fl1c 000061
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The reagent blank activities for both runs were less than the detection limit,
indicating that they were not contaminated.

From the original run, the Am241 activity of both the sample and sample
duplicate was less than the detection limit of 0.000637 Ci/ml. The activity
for the rerun sample and sample duplicate was less than the detection limit of
0.0000637 ACi/ml (a detection limit that was 10 fold lower than for the
original run). These "less than" values were determined using 5 percent of
the. Am243 tracer peak as the Am2 1 peak.

CURIUM-244/243 (by ALPHA ENERGY ANALYSIS)

Cm24312 analysis was performed on acid digested samples on 9/1/93 (a sample
holding time of 31 days), and a rerun was done on 9/8/93 (a sample holding
time of 38 days), using procedure/revision LA-503-156/D-0 and instrument
number WB57237.

A required maximum sample holding time was not specified in SW-846 protocol
for this analyte, and no field blank was analyzed because it was not required
in the source documents.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte during either batch. The rerun was performed because
the precision (spike/spike duplicate RPD) for Amn41 was unacceptable.

Cm/4312" and Am41 were analyzed simultaneously in the same procedure. There
is, however, no standard, spike or tracer available for Cm'4/24. When the
counter was calibrated for efficiency, it was determined that this efficiency
was uniform across the entire energy counting spectrum. An approximate value
fo other nuclides can also be determined with the use of a tracer, such as
Am.

Accuracy was measured as a function of percent recovery of the surrogate Am2

LMCS standard and was acceptable with recoveries of 91.4 and 113.8 percent for
the original run and the rerun respectively. Accuracy for the original run
was acceptable based on the Am24 spike with a percent recovery of 84.7,
however, the accuracy failed on the spike duplicate with a recovery of 66.4
percent. Accuracy was acceptable for the rerun with spike and spike duplicate
recoveries of 82.4 and 91.8 perent, respectively. From the original run, the
percent counting errors for Cm /2" for the .sample and sample duplicate were
32.2 and 38.2 percent, respectively. Cm2412M percent counting errors from
the rerun for the sample and sample duplicate were 44.9 and 41.4 percent
respectively. These counting errors were based on Am241.

Precision (based on Am241) was not acceptable for the initial run's spike and
spike duplicate with a relative percent difference of 24.1 percent. A
precision value of 20 percent difference is the maximum acceptable relative
percent difference. The RPD generated between the rerun's spike and its
duplicate was acceptable with 10.7 percent. For both sets of samples and
sample duplicates, the Cm 24 /2" activity was determined to be less than the
detection limit, consequently it was not possible to calculate the relative
percent differences between the pairs of-samples and their duplicates.

The reagent blank activities for both runs were less than the detection limit,
indicating that they were not contaminated.

60 /99-00062



WHC-SD-WM-DP-053 REV 0
ADDENDUM IA

From the original run, the Cm243244 activity of both the sample and sample
duplicate was less than the detection limit of 0.000637 yCi/ml. The activity
for the rerun sample and sample duplicate was less than the detection limit of
0.0000637 gCi/ml (a detection limit that was 10 fold lower than for the
original run). These "less than" values were determined using 5 percent of
the Am243 tracer peak as the Cm243/ 2" and AM2 41 peaks.

TOTAL ALPHA (by proportional counter)

Total alpha analyses were performed on acid predigested samples rather than
directly or by acid dilution as was specified in the TPP. This alternative
method was recommended because acid digestion would insure that the analyte
was fully dissolved to facilitate detection.

The original analyses of samples V32 through V34 were done on 9/1/93 (a sample
holding time of 31 days), and were rerun on 10/25/93 (a sample holding time of
85 days) using instrument numbers WB27810 and WA45709, respectively. Samples
V29 through V31 were analyzed on 10/11/93 (a sample holding time of 71 days)
using instrument number WB27809. All analyses were performed using
procedure/revision number LA-508-101/D-0.

Detection ljmits and "less than" values were determined from procedure LA-508-
002.

The required maximum sample holding time for total alpha activity as specified
in SW-846 protocol is six months. Tank 107-AP analyses for total alpha were
analyzed within the required holding time.

There did not appear to be any analytical anomalies or difficulties during
these analyses, however, samples V32-V34 were reanalyzed because of
unacceptable accuracy.

Statistically derived LMCS control limits for the. total alpha standard (EDP
code number S510) during the period of 7/23/93 through 12/13/93 were 66.12 to
132.91 percent recovery. During that period, with 75 new observations, the
average recovery was 104.34 percent, with a percent standard deviation of
9.39.

LMCS standard recovery was acceptable for the original V32 through V34 batch
with a recovery of 83.8 percent. The rerun of this batch had a percent
recovery of 102.8, which was also acceptable. Accuracy on the LMCS standard
for samples V29 through V31 was acceptable with 111.8 percent recovery. The
accuracy as measured by the percent recovery of the spike and its duplicate
for the original run was unacceptable, with recoveries of 68.7 and 64.3
percent, respectively. Because the accuracy was not acceptable, a rerun was
performed. Accuracy for the rerun batch was mixed, where the spike recovery
of 42.5 percent was unacceptable, whereas the spike duplicate was within
control limits with a recovery of 87.9 percent. As directed in the QAPjP,
section 3.1, paragraph 3, only one rerun will be performed when quality
control parameters are repetitively exceeded. The chemist's narrative noted
that possibly the spike was prepared improperly for the rerun. If the spike
was indeed prepared incorrectly, then the spike duplicate's recovery (which
was within the acceptable limits) may be more indicative of the quality of
this run.

Precision between the V34 spike and the duplicate spike was acceptable with
6.7 RPD. For the rerun analysis, precision between the spike and its
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duplicate was not acceptable, with 122.0 relative percent difference.
Precisio between all samples and their duplicates was unable to be calculated
because all values were less than the detection limit.

Field blank activity was less than the detection limit of 0.00000196 gCi/ml
(1960 pCi/L). The reagent blanks were uniformly less than the detection limit
of approximately 0.0000014 yCi/ml, indicating that they were not contaminated.

Total alpha activities for the original composite sample, V34, its duplicate
sample were both less than 0.00000196 pCi/ml (<1960 pCi/L). For the rerun,
the activity levels were less than 0.000000714 pCi/ml (<714 pCi/L) and less
than 0.00000172 pCi/ml (<1720 pCi/L) for the sample and its duplicate
respectively. Every analytical value for V34 was less than a detection limit,
however, these are estimated values because the accuracy data indicate that
analytical data were biased low. Despite this limitation, total alpha
activity in sample V34 is very low, and indicates the general absence of alpha
radioactivity, a favorable operating condition for the 242-A evaporator.

Total alpha activity in the cdmposite sample was approximately 100 fold
greater than the maximum contaminant level for drinking water.

TOTAL BETA (by proportional counter)

Total beta analyses were performed on acid predigested samples on 8/24/93 (a
sample holding time of 23 days) for samples V29 through V31, and on 9/1/93 (a
sample holding time of 31 days) for the original run of samples V32 through
V34, using procedure/revision number LA-508-101/D-0 and instrument number
WB27810. On 9/8/93 (a holding time of 38 days) the rerun of samples V32
through V34 were performed by the same procedure and revision number, using
instrument number WB27809.

The required maximum sample holding time for total beta activity as specified
in SW-846 protocol is six months. Tank 107-AP analyses for total beta were
analyzed within the required holding time.

Detection limits and "less than" values were determined from procedure LA-508-
002.

There did not appear to be any analytical anomalies or difficulties during
these analyses. A rerun was unnecessarily performed for samples V32 through
V34 because of a data interpretation error. Due to some confusion when a new
chemist replaced another who had transferred out, the new chemist mistakenly
believed that the control limits for spikes were 90 to 110 percent recovery
(rather than the actual limits of 75 to 125 percent). Because the spike
recovery was 88.1 percent, he ordered a rerun. Both sets of data are
presented in this data package.

Statistically derived LMCS control limits for the total beta standard (EDP
code number 5515) during the period of 7/23/93 through 9/8/93 were 81.66 to
120.68 percent recovery. During that period, with 42 new observations, the
average recovery was 96.11 percent, with a percent standard deviation of 3.95.

LMCS standard recovery was acceptable for both V34 batches with percent
recoveries of 95.6 and 92.5 percent. The LMCS standard recovery for the batch
including sample-V31 was also acceptable with a recovery of 97.4 percent.
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Accuracy as measured by the percent recovery of the original total beta spike
and its 4uplicate was acceptable with 88.1 and 93.1 percent recoveries,

respectively. For the rerun, acceptable recoveries for the. spike and spike
duplicate of 85.6 and 88.0 percent were generated.

Precision between the original spike and the duplicate spike was acceptable
with 5.5 relative percent difference. The RPD between the rerun spike and its
duplicate was 2.7 percent. Deviation between the original sample and its
duplicate was rather a rather imprecise 35.0 RPO. No relative percent
difference acceptance criteria were required by the WAP or QAPJP between the
sample and its duplicate. The rerun's RPD between the sample and its
duplicate was a reasonable 4.9 percent.

The activity of the reagent blanks were all less than the detection limit of
approximately 0.00005 pCi/ml. The average field blank activity was 0.000387
pCi/ml. It would appear that the field blank was contaminated because its
average activity was approximately two fold greater than that of the composite
sample, however, the sample activity was less than five fold that of the
detection limit. Consequently, the distinction between the activity of the
field blank and the sample was minimal, where the field blank greater activity
may possibly be attributed to experimental error.

The average beta activities for the original run and rerun of the composite
sample were 0.0000994 pCi/ml and 0.000322 pCi/ml, respectively, with a grand
average of 0.000211 pCi/ml.

CONCLUSIONS

The contents of double shell Tank 107-AP appear to be relatively homogeneous.
In general, inorganic analyte concentrations in each of the samples, which
were collected from five separate locations within the tank, were
approximately the same. It was not possible to draw such a conclusion from
radiochemical analyses because the five samples were composited.

An evaluation of heterogeneity between samples was made by determining-the
relative percent difference between the greatest and least concentrations of
the five individual samples for selected analytes (Column 2). These data are
compared with the maximum relative percent difference which existed between
any of the five samples and their duplicates for the corresponding analyte
(Column 3). The following data shown in Table 12 are consistent with the
conclusion that the constituents of tank 107-AP are reasonably homogeneous.

}63 000065
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Table 12. Homogeneity Analysis, a Comparison of RPD Data

Column 1 Column 2 Column 3 Column 4
Max. RPD Range Max. RPD between Comparative

Analyte between highest & any sample and Precision
lowest samples its duplicate (Col 2 + Col 3)

Snecific gravity 0.7 4.0 02

Aluminum 63.9 40.4 1.6

Sodium 21.2 9.9 2.1

Nitrate 7.9 2.0 4.0

Nitrite 11.1 3.1 3.6

Cyanide 25.6 22.2 1.2

Carbonate 73.5 19.3 3.8

U~raniumr 87- SA E 1 1 3

Analytes were selected for which the concentration was significantly greater
than the detection limit and for which there were five sample locations
analyzed within the tank. For the above analytes, the maximum range of
relative percent differences between each of the five analyses per analyte
(Column 2) was less than or equal to 4.0 fold the maximum relative percent
difference between any of the five replicate analyses (Column 3). Column 4
equals Column 2 divided by Column 3. A maximum four fold difference between
column 3 and column 4 is not a major difference, indicating that variability
between samples was at most only four fold greater than the maximal amount of
analytical precision. Because precision appears to be primarily a function of
experimental error, heterogeneity in data likewise appear to be a function of
experimental error and not heterogeneity of tank contents.

A summary of all data is shown in Table 13. Results shown are values derived
by averaging the average results of each of the five individual samples for
inorganics, or are simply the average of composite values for radiochemical
analyses.

64
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, Table 13. Summary of Analytical Data for Tank 107-AP

Parameter Results .

Visual anearance All samples were homogeneous

DSC No exotherms were observed

Specific gravity, average 0.989

Fluoride, grand average 101 pg/ml (estimated)

Chloride <22 g/ml

Nitrate, grand average 1,019 pg/ml (0.016M)

Nitrite, grand average 23,500 sg/ml (0.489M)

Phosphate <10 pg/ml

Sulfate, grand average 48.6 g/ml

Ammonia <40 g/ml

Hydroxide <250 sg/ml
Cyanide, grand average 0.58 pg/ml

Carbonate, grand average 270 pg/ml

Uranium, grand average 0.0234 pq/ml

Arsenic <0.0130 sq/ml
Selenium <0.0130 pg/ml

Mercury <0.003 g/ml

Aluminum, grand average 1080 g/L

Barium, grand average 23.9 g/IL

Cadmium <20 Mg/L

Calcium, grand average 26,600 Ag/L (estimated)

Chromium, grand average 38.2 pg/L

Iron, grand average 5219 g/IL (estimated) ~

Lead,' grand average 261 sg/L
Magnesium, grand average 1480 pg/L (estimated)

Manganese, grand average !540.3 pg/L

Silver, grand average 047.0 mg1L

Sodium, grand average 2,270,000 sqg/L (2270 pLg/ml)

Zinc, grand average 1020 jig/L (estimated)

Ce/PrI" <0.0004 p~i/ml

Cs13 <0.00005 p1Ci/ml

Cs, 37 .000085 pCi/ml

rn6 <n __nQ_7 j_'i /ml
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Table 13. Summary of Analytical tiata for Tank 107-AP

Parameter I Results

Eu'54 <0.000155 ACi/ml

Eu'55  <0.000120 ACi/ml

Nb 94  <0.000046 liCi/ml

Ra 226 <0.000968 uCi/ml

Ru/Rh"' s0.000835 pCi/ml

H3, grand average 0.0344 uCi/ml

C 0.00000268 aCi/ml

Se <0.00000538 uCi/ml

Tc99. <0.0000205 pCi/ml

Sr90  0.000118 sCi/ml

1129 50.0000396 gCi/ml

Np 237 50.0000140 MCi/ml
Pu239/240 s0.000479 pCi/ml
Pu 238 50.000624 gCi/ml

AM241 <0.0000637 pCi/ml

Cm2"/2  <0.0000637 pCi/ml

Total alpha, average 0.00000122 pCi/ml (estimated)
Total beta, grand average 0.000211 ACi/ml
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SPECIFIC GRAVITY
DIRECT ANALYSIS

RESULTS OC RESULT C ID INFO.
SAMPLE LAB SAMPLE DUPLICATE AVERAGE RPD STD STD REAGENT STD BLANK

I.D. 1.D. RESULT RESULT RESULT RESULT BLANK 1.D. 1.D.
% % REC.

V21 107-AP-A 0.987 0.991 0.989 4.04 1.3876 97.9 0.979 V19 V20
V23 107-AP-B 0.989 0.992 0.990 0.30 1.3876 97.9 0.979 V19 V20
V26 107-AP-C 0.991 0.991 0.991 0.00 1.3936 98.4 0.986 V24 V25
V27 107-AP-D 0.984 0.993 0.988 0.91 1.3936 98.4 0.986 V24 V25
V28 1 07-AP-E 0.985 0.989 0.987 0.41 1.3936 98.4 0.986 V24 V25
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FLUORIDE BY ION CHRDMATOGRAPHY
WATERDILUTION

RESULTS OC RESULT CC ID INFO.
ID. LAB SAMLE DUPUCATE AVERAGE RPD DET.UM, 11f Sm SPK SPKDUP SPKRPD REAGENT STD BLANK SPIKE

ID. BLANK ID. ID. ID.
ug/mi un/mi ugWmL % u/ml ug/m %REC %REC %REC % U___

V21 107-AP-A 1.37E+2 1.35E+2 1.36E+2 1.47 1E+O 5.34E+1 95.4 -156.6 -152.6 3.0 <E+0 V19 V20 V21
V23 107-AP--B 1.43E+2 1.34E+2 1.38E+2 6.5 1E+0 6.34E+1 95.4 NA NA NA <1E+0 V19 V20 NA
V26 107-AP-C 1.47E+2 1.44E+2 1.46E+2 2.1 IE+0 6.O1E+1 989 NA NA NA <1E+0 V24 [V2 NA
V27 107-AP-D 1.45E+2 1.44E+2 1.45E+2 0.7 1E+0 6.0IE+l 96.9 NA NA NA <1E+0 V24 V25 NA
V28 107-AP--E 1.42E+2 1.44E+2 1.43E+2 1.4 1E+0 6.01E+1 96.9 NA NA NA <1E+0 V24 V25 NA
V31 107-AP-FB <1.00E+0 <1.00E+0 NA NA 1E+0 5.42E+1 96.8 NA NA NA <1lE+0 V29[ V30 NA

RERUNS

-ESU LTS .C RESULT O_ ID INFO.

V21 107-AP-A <1.1E+1 <1.10E+1 NA NA 1E+0 6.02E+.11 68.0 66.0 2.9 <E+0 V19 V20 V21
V21 107-AP-A <1.1E+l <1.1E+1 NA NA 1E+0 5.91E+1 95.3 60.8 61.8 1 1.5 <1 V1 9 V20 V21
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ID. LAB SAMPLE DUPUCATE AVERAGE RPD DET.UM. STD ST1 SPK oSPur I 1111) ttA'ar.I S
ID. SBLAW ID.

ug/mi oi un/miJ % ug/m I un/mi % REC %RE %REC %. ug/mi _______
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CHLONDE BY ION CHROMATOGRAPHY
WATERDWTION

IESU LTS OC RESULT OCID INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE IRPO DET.UM. STD SMT SK SPKDUP SPKPP REAGENT STh BLAM SPIKE

ID. BLAMC ID. ID. ID.
ug/mil ug/mi ug/ml % ug/m t jghnl % REC % REC % REC % U90m

V21 107-AP-A <2.2E+1 <22E+1 NA NA 2E+0 7.87E+1 94.8 89.0 88.3 0.8 <2E+0 ViD V20 V21
V23 107-AP-B <2.2E+1 <2.2E+1 NA NA 2E+0 7.87E+1 94.8 NA NA NA <2E+0 Vig V20 NA
V28 107-AP-C <2.2E+1 <2.2E+1 NA NA 2E+0 8.24E+1 99.3 NA NA NA <2E+0 V24 V25 NA
V27 107-AP-D <2.2E+1 <2.2E+1 NA NA 2E+0 8.24E+1 99.3 NA NA NA <2E+0 V24 V25 NA
V28 107-AP-E <2.2E+1 <2.2E+1 NA NA 2E+0 8.24E+1 99.3 NA NA NA <2E+0 V24 V25 NA
V31 107-AP-FB <2E+0 <2E+0 NA NA 2E+0 7.18E+1 95.7 NA NA NA <2E+0 V29 V30 NA
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ITRATE BY ION CHROMATOGRAPHY
WATERDIUliON

FESU LTS OC RESULT OC 10 INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE IRPD DET.UM. SM STD SPK SPKDUP SPKRPD AGENT SM BLAM SPIKE

ID. SLAC ID. ID. ID.
ug/fw _ ug/mi m U/tiL % ugmL ug/ % REC % REC % REC % uglml

V21 107-AP-A 9.79E+2 9.95E+2 9.87E+2 1.6 1.E+1 5.41E+2 93.4 99.8 96.5 0.6 < i+1 Vie +V210 V21
V23 107-AP-B +.E+3 1.03+ T.2+ 2.0 1.M+1 5.41E+2 93.4 NA NA NA <I.OE+1 V19 V2W NA
V26 107-AP-C 1.02E+3 1.01E+3 1.02E+3 1.0 I.E+1 6.20E+2 97.5 NA NA NA <1.OE+l V24 V26 NA
V27 107-AP-D 1.06E+3 1.06E+3 1.06E+3 0.0 1.0E+1 6.20E+2 97.5 NA NA NA <1.OE+1 V24 V25 NA
V28 107-AP-E 1.02E+3 1.00E+3 1.01E+3 2.0 1.E+ I 8.20E+2 97.5 NA NA NA <1.OE+1 V24 V26 NA
V31 10t-AP-FB <1.OE+1 <I.OE+i NA NA 1.CE+I 5.45E+2 94.1 NA NA NA <I.OE+l V29 V30 NA
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ETNTE BY ION CHROMATOGRAPHY
WATER DILUTION

FESULTS CC RESULT O_ C ID INWO.
ID. LAB SAMPLE DUPLCATE AVERAGE BPD DET.UM. ST ST SPK SPKD P spKRPD EAGE'NT STD BLAC SPIKE

ID. BLANC I.D. ID. ID.
ug/ml u__nl UgAn9 % u+/m4 U./ml % + .EC % REC % REC % unim

V21 107-AP-A 2.29E+4 2.29E+4 2.29E+4 0.0 1.E+l SE 9C7.0 90.4 9.. < + V1 V20 V21
V23 107-AP-B 2.32E+4 2.25E+4 2.28E+4 3.1 1.06+1 5.10E+2 97.0 NA NA NA <1.OE+1 Vi V20 NA
V26 107-AP-C 2.31E+4 2.25E+4 2.26E+4 2.6 1.06+1 5.44E+2 103.4 NA NA NA <1.0E+1 V24 V26 NA

# V27 107-AP-D 2.56E+4 2.51E+4 2.53E+4 2.0 I.E +1 5.44E+2 103.4 NA NA NA <1.0E+1 V24 V25 NA
V28 107-AP-E 2.39E+4 2.34E+4 2.36E+4 2.1 1.0E+1 5.44E+2 103.4 NA NA NA <1.OE+i V24 V25 NA
V31 107-AP-FB <1.0E+1 <1.OE+l NA NA 1.0E+1 5.40E+2 102.7 NA NA NA <1.0E+1 V29 V30 NA
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OmWHOPHOSPHATE BY ION CHROMATOGRAPHY
WATER DIWLiON

RESU LTS OC IESULT C 0ID INFO.
ID. LAS SAMPLE DUPUCATE AVERAGE RPD DET.UM. STD STD SPK SPKDUP SPKRPD RAGENT STD BLANK SPIKE

ID. BLANC ID. ID. ID.
ug/mI u _____ ug/mi ug/n % REC % REC % REC % Ug/m_

V21 107-AP-A I.E+l <1.OE+1 NA NA 1.0E+1 5.24E+2 101.4 85.4 85.1 0.2 v1.0E I Via V20 V21
V23 107-AP-B <1.OE+1 <1.OE+1 NA NA 1.OE+1 5.24E+2 101.4 NA NA NA <1.OE+i Via V20 NA
V2W 107-AP-C <I.OE+i <.OE+1 NA NA 1.E+I 5.-OE+2 98.5 NA NA NA <. OE+ I V24 V25 NA
V27 107-AP-D <1.OE+1 <1.OE+I NA NA 1.0E+I 5.09E+2 98.5 NA NA NA <1.OE+1 V24 V25 NA
V28 107-AP-E <1.0E+1 <1.OE+1 NA NA 1.0E+1 5.09E+2 98.5 NA NA NA <1.OE+i V24 V25 NA
V31 107-AP-FB I<1.OE+1 <1.OE+1 NA NA l.0E+I 5.25E+2 101.8 NA NA NA <1.OE+1i V29 V30 NA
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SULFATE BY ION CHROMATOGRAPHY
WATERDIU11ON

RESULTS OC RESULT OC ID INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE RPD DET.UM. Sih ST SPK SPKDUP *PK1P FAGENT STh BLAM SPIKE

ID. BLAMC ID. ID. ID.
ug/mil ug/m ug/mN % ug/m upm % REC % REC % REC % w geni

a, V21 107-AP-A <1..E+1 <1.0E+1 NA NA 1.E+1 6.06E+2 100.5 96.3 96.3 0.0 <1.0E+1 V19 V20 V21
V23 107-AP-B <1.OE+1 <1.0E+1 NA NA 1.CE+1 6.06E+2 10.5 NA A NA <1.0E+1 V19 V20 NA
V26 107-AP-C 2.04E+2 2.03E+2 2.03E+2 0.5 1.E+I 6.08E+2 100.8 NA NA NA <1.0E+1 V24 V25 NA

a V27 1O7AP- <1.OE+I <i.OE+1 NA NA 1.+1 6.08E+2 100.8 NA NA NA <1.0E+1 V24 V25 NA

at V28 107-AP-E <1.0E+1 <1.OE+1 NA NA 1.E+1 6.06E+2 100.8 NA NA NA <I.DE+1 V24 V25 NA
0- V31 107-AP-FB <i.oE+1 <1.OE+1 NA NA 1.+1 6.14E+1 101.8 NA NA NA <1.OE+1 V29 V30 NA
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AMMOMA
DiFECT ANALYSIS

RESULTS CC RESULT 0C10 INFO.ID. LAB SAMPLE DUPUCATE AVERAGE RPD SAMPLE iTD STD epK PKDUP PKRPD REAGENT STD BLAMC SPlKEID. DET. UM. BLANK ID. ID. ID.
V 10 PA ug/mi ug/mi m % ug/m M % REC % REC. % REC % ugV1V21 107-AP-A <.0E+-2 <4.OE+1 "A NA 4.OE+1 .E- 97.2 125.5 126.2 0.0 <8.0E+1 VIg V2D V21V23 107-AP-B <4.0E+1 <4.0E+;I NA NA 4.E+I 4.86E-2 97.2 NA NA NA <8.OE+1 V19 V20 NA

V26 107-AP-C <4.0E+1 <4.0E+1 NA NA 4.E+I 4.86E-2 93.5 NA NA NA <4.0E+1 V24 V25 NA
V27 107-AP-D <4.OE+l <4.0E+1 NA NA 4.0E+1 4.8-6E2 93.5 NA NA NA <4.0E+1 V24 V25 NA
V26 107-AP-E <4.OE+l <4.0E+1 NA NA 4.05+1 4.86E-2 93.6 NA NA NA <4.0E+1 V24 V25 NA
V31 107-AP-FB <a.oE+1 <4.OE+1 NA NA 4.05+1 4.86E-2 97.2 NA NA NA <4.0E+1 V29 V30 NA
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A.

CYANDE
WATER DiI11ON PREPARATION

RESULTS Qc RESULT QCID INFO.
ID. LAB $AMPLE DUPUCATE AVERAGE AM DET.UM. ST 6TM SPK SPKDUP PK1 MRREAGENT sTD SLAW SAKE

ID. BLAW iD. ID. go.
_____ _____ ____ uMC %AREC. % AEC .nL___

Va 1--F0~~. Vie P- 521
-9.75-B --~rE-~ - ~76E-TI 1 7.7 IC-I 8.25E+2 04.5 ~~.7 1.0 3 c.-2 V19 V20 -1

V26 107-AP-C 4.4E-1 6.80E-1 6.22E- 22.2 IE-I 8.42E+2 98.4 NA NA 1A <2.OE-2 V24 Vas NA
V27 107-AP-D i~V 0.2W- IOE1-I 3.3 TUZ 6.42E+2 119W8. 1C ~~ Vf ~ L
V2B IE7-AP-E 6-II - 0.0 iI 422 98. NA NA 5.0-2.0E--2 V24 V28 A
V31 107-AP-FB <2.OE-2 <2.OE-2A NA IE-I 6.382+2 95.8 NA NA NA 2.OE-2 V29 V__ NA
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TOTAL INORGAMC CARBON
DIRECTANALYSIS

RESULTS CIC RESULT OCID INFO
ID. LAB SAMPLE DUPUCATE AVERAGE AMO DET.UM. ST STD SPK SPK DUP SPK RAD REAGENT STE BLANK SPIKE

ID. BLAM I.D. 1.D. ID.
_ugm uglmI ug/mi % ug/mi M %REC %REC. %REC %

V21 107-AP-A 2.10E+2 2.65E+2 2.33E+2 19.3 6.00E+0 2.10E-1 99.1 02.1 568.9 5.2 4.60E+1 V19 V20 V21
-V2-3 I-0?7--AP-BF 4.54E+2 4.646+2 4.659+2 1. 1 6.00E+0 2.10E-I 99.1 1A1 & i~ V 1V9 20 MA

V26 107-AP-C 2.38E+2 2.53E+2 2.46E+2 6.1 5.00E+0 1.92E-1 90.6 NA NA NA 6.00E+1 V24 V25 NA
V27 107-AP-D 2.45E+2 2.79E+2 2.62E+2 13.0 5.00E+0 1.92E-1 90.6 NA NA NA 6.00E+1 V24 V25 NA
V28 107-AP-E 2.51E+2 2.49E+2 2.60E+2 0,6 5.00E+0 1.92E-I 90.6 A NA 1A 6.00E+1 V24 V25 NA
V31 107-AP-FB <5.00E+0 <5.00E+0 NA NA 5.00E+0 2.01E-1 94.8 NA NA NA 5.00E+1 V29 V30 NA

RERUNS

RESULTS QC RESULT -C ID INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE RPD DET.UM. STD STa SPK C PKDUP SPKAPO RAGENT STD BLAK SPIKE

I.D. BLAM I.D. ID. '.D.
ug/mi ug/ml ug/ml % UgMl m %REC %REC. %REC % ugml

21 107-AP-A 2.80E+2 2.80E+2 2.80E+2 0.0 5.00E+0 1.94E-1 97.0 100.6 100.8 0.2 4.+ 19 V20 V21
V23 107-AP-8 2.865E+2 2.87E+2 2.66E+2 0.7 5.00E+0 1.94E-1 97.0 NA NA NA 4.20E+1 19 V20 NA
V26 107-AP-C 3.01E+2 3.03E+2 3.02E+2 0.7 5.00E+0 2.09E-I 104.5 * A NA NA 1.30E+2 V24 V25 NA
V27 107-AP-D 2.32E+2 2.32E+2 2.32E+2 0.0 5.00+0 2.09E-1 104.5 NA NA NA 1.30E+2 V24 V25 NA
V28 107-AP-E 2.49E+2 2.51E+2 2.50E+2 0.8 5.00E+0 2.09E-1 104.6 NA NA NA 1.30E+2 V24 V25 NA

IV31 107-AP-FB <5.00E+0 <5.00E+0 NA NA 6.00E+0 2.15E-1 107.5 NA NA NA 6.20E+1 V29 /V30 NA
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URANIUM (TOTAL)
DIFECTANALYSIS

RESULTS OC IESULT QC ID INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE RPD SAMPLE sTh STD SPK SPKDUP SPKRPD FEAGENT SD BLAW SPIKE

ID. DET. UM. BLANK ID. ID. ID.
ugly ug/mI ug/mi % ug/mll g % REC %REC. % REC % ugftw

V21 107-AP-A j3.83E-2 2.93E-2 3.38E-2 26.7 8.4E-3 4.08E-2 105.7 73.3 73.3 0.0 <4.49E-3 Vie . V20 V21
V23 107-AP-B r2.BSE-2 3.41E-2 3.13E-2 18.0 5.7E-3 4.00E-2 106.7 NA NA NA <4.40E-3 V19 V20 NA
V26 107-AP-C 1.63E-2 1.92E-2 1.78E-2 16.3 4.0E-3 3.88E-2 100.5 NA NA NA <4.60E-3 V24 V25 NA
V27 107-AP-D 2.24E-2 2.12E-2 2.18E-2 5.5 4.48E-3 3.882-2 100.5 NA NA NA <4.50E-3 V24 V25 NA
V28 107-AP-E 3.22E-2 2.90E-2 3.10E-2 7.7 4.96E-3 3.88E-2 100.5 NA NA NA <4.50E-3 V24 V25 NA
V31 107-AP-FB 2.24E-3 2.24E-3 2.24E-3 0.0 5.60E-4 3.88E-2 100.4 NA NA NA 5.00E-4 V29 V30 NA

RRUNS

IESULTS bC FESULT QC IDINFO.
ID. LAB SARPLE DUPUCATE AVERAGE RPD SAMPLE TD 1t SPK SPK DUP SPKRD FAGENT SD BLANK SPIKE

ID. DET.UM. BLAK I.D. ID. ID.
ug/mi ug/mi ug//mm % ug/mI /L %REC %REC. %REC. % UU/ml

W21 107-AP-A 1.79E-2 1.60E-2 1.74E-2 6.3 6.98E-3 4.54E-2 117.6 103.6 9.2 7.6 <4.50E-4 V19 V20 V21
V21 107-AP-A 2.24E-2 2.11E-2 2.18E-2 6.0 6.60E-3 3.88E-2 100.5 110.8 106.4 5.0 <4.50E-4 V1e V20 V21
V23 107-AP-B 1.60E-2 1.25E-2 1 1.38E-2 18.1 4.99E-3 4.54E-2 117.6 NA NA NA <4.50E-4 V19 V20 NA
V23 107-AP-B rl1.68E-2 3.34E-2 2.15E-2 66.1 5.61E-3 3.88E-2 100.5 NA NA NA <4.50E-4 Vi V20 NA
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ARSENIC
ACID DIGESTION

RESULTS OC RSULT OC D INFO.
I.D. LAB SAMPLE DUPLICATE AVERAGE RPD DETLIM. 8TD STD. STU STD SPK SPKDUP SPKRPD REAGENT STD STD. BLANK SPIKE

I.D. UNDI. UNDIG. ACDDIG. ACIDDIG. BLANK UNDIG. ACIDDIG. I.D. I.D.
ug/n_ 1ugnI ugAiA % ugt ujI % REC U I % REC % REC. % REC % ugIni I.D. I.D.

V21 107-AP-A ,<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.02E-1 102.2 1.3SE+2 139.0 134.1 146.4 8.8 <1.3E-2 V49 V1 V20 V21
V23 - 107-AP-B <lE.3E2 -2 NA NA 1.3E-2 1.02E-1 102.2 1.39E+2 139.0 NA NA NA <1.3E-2 V49 V19 V20 NA
V2 107-AP-C T <3E--2 <1.3E-2 NA NA 1.3E-2 1.04E-1 103.9 1.29E+2 129.1 NA NA NA <1.3E-2 Vr1 V24 V25 NA
V27 107-AP-D <1.3E-2 <1.3E-2 NA NA 1.3E-2 1.04E-1 103.9 1.29E+2 129.1 NA NA NA <1.3E-2 V51 V24 V25 NA
V2 107-AP-Es 1<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.04E-1 103.9 1.29E+2 129.1 NA NA NA <1.3E-2 V51 V24 V25 NA
V31 107-AP-FB, 1<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.05E-I 105.2 1.34E+2 134.2 NA NA NA <1.3E-2 V53 V29 V30_ NA

RESULTS _CC RESULT oC I) INFO.
1.D. LAB SAMPLE DUPLICATE AVERAGE RPD DET.LIM. UT ETD. TCD STC SPK SPK DUP SPK RPO REAGENT STD STD. BLANK SPIKE

LD. UNDIG. UNCIG. ACDIG. ACIODIG. BLANK UNDIG. ACIDDIG. 1D.. I.D,
ug_____ _____g__ % unhn. W.1n %REC UW.1 % REC %REC. %REC % unanb I.D. I.D.

V21 127-A-A. <1.3E-2 <1.3E-2 NA NA l.3E-2 0.2E-2 92.4 1.25E-1 124.5 140.5 143.0 1.8 <1.3E-2 V59 Vio V20 V21
V23 107-AP-B, <1.3E-2 <1.3E-2 NA NA 1.3E-2 9.2E-2 92.4 1.25E-1 124.5 NA NA NA <1.3E-2 V59 Via V NA
V21 107-AP-AI <1.3E-2 <1.3E-2 NA NA 1.3E-2 9.0E-2 90.2 1.08E-1 106.0 12.3 123.1 9.2 <1.3E-2 V50 VI | V20 WI
V23 107-AP-B r<.3E-2 <1.3E-2 NA NA 1.3E-2 9.0E-2 90.2 1.08E-I 106.0 NA NA NA <1.3E-2 VSO V1 | V20 NA
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SELENIJM
ACID DIGESTION

RESULTS OC RESULT QC 0 INFO.
I.D. LAB SAMPLE DUPLICATE AVERAGE RPD DET.LIM. STD STD. STD STC SPK SPKDUP SPKRPD REAGENT STD STD. BLANK SPIKE

I.D. UNDI. UNDIG. ACIVDIG. ACIDOIG. SLANK UNDIG. ACIDDIG. ID. ID.
ug u .I & uLt % unftL uonI % REC umrnl % REC % REC. % REC % uckni 1.D. 1.D.

V21 107-AP-A -cS<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.03E-1 93.4 1.18E+2 118.3 107.7 111.9 3.8 <1.3E-2 V57 ViG V20 Vi
V23 107-AP-Bi )<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.03E-1 93.4 1.16E+2 118.3 NA NA NA <1.3E-2 V57 Vi } V20 NA
V26 107-AP-C t<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.11E-1 100.6 1,23E+2 123.4 NA NA NA <1.3E-2 V45 V24 V25 NA
V27 107-AP-Dj <1 3E- 2  <1.3E-2 NA NA 1.3E-2 1.11E-I 100.6 1.23E+2 123.4 NA NA NA <1.3E-2 V45 V24 V25 NA
V28 107-AP-Et '<1.3E-2 <1.3E-2 NA NA 1.3E-2 1.11E-1 100.6 1.23E+2 123.4 NA NA NA <1.3E-2 V45 V24 V25 NA
V31 107-AP-FB, 1<1.3E-2 <1.3E-2 NA NA .3E-2 1.0E-I 96.1 1.26E+2 126.4 NA NA NA <.3E-2 V47 V29 VSO NA
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MERCURY
DIRECTANALYSIS

RESULTS O _C RESULT OCID INFO.
ID. LAB SAMPLE DUPLICATE AVERAGE RPD DET.LIM. STD STD SPK SPKDUP SPKRPD REAGENT STD BLANK SPIKE

ID. BLANK 1D. I.D. 1.D.
ug/mi ug/mi ug/mI % ug/ml ug/mi % REC % REC. % REC % ug/mI

V21 107-AP-A <3E-3 <3E-3 NA NA 3E-3 l.OIE-l 100.9 99.9 95.2 4.9 <SE-3 V19 V20 V21
V23 107-AP-B <3E-3 <3E-3 NA NA 3E-3 1.OIE-1 100.9 NA NA NA <5E,3 Vi9 V20 -NA
V26 107-AP-C <3E-3 <3E-3 NA NA 3E-3 1.00E-1 100.1 NA NA NA <5E-3 V24 V25 NA
V27 107-AP-D <3E-3 <SE-3 NA NA SE-S I.OOE-l 100.1 NA NA NA <5E-3 V24 V25 NA
V28 107-AP-E <3E- <3E-3 NA NA E-3 l.OE-1 100.1 NA NA NA <5E-3 -V24 25 NA
V31 107-AP-FB <3E-3 <3E-3 NA NA 3E-S 9.9E-2 98.6 NA NA NA <SE-S '129 VSO NA
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ALUMINUM
ACID DIGESTION

Sanple I.D. r Results jC Results [C I. D.
Sample

Precision
% RPD

16.4
6.9 _
9.5 2.2E+1 1 4.89E+3 | 97.7 | NA I NA I NA I 1.54E+2

2.2 E+l I 4.89E+3 1 97.7 1 NA I NA I NA I 1.54E+28.78E+2
2.2E+1
2.2 E+1

38.3
40.4
23.1

103.8 1 0.4 | 1.80E+2 I V19

107-AP-D [Z 1.29E+3
V28 107-AP-E 12:1.26E+3 8.35E+2 1.05E+3J
V31 107-AP-F _ 8.95E+2 7.09E+2 8.02E+2

V23 j 107-AP-B| I .54E+3 I 1.29E+3 I 1.42E+3 |

V20 V21
V20 NA
V25 | _NA
V25 | NA
V25 NA
V30 NA

| V20 J V23

7.94E+2 9.35E+2 8.64E+2
9.41E+2 I l.O1E+3 1 9.74E+2
1.1SE+3 I 1.05E+3 I 1.10E+3

1.09E+3
97.7
92.6

17.7 1 2.2 E+1 I 4.87E+3 1 97.3 1 104.3 |

Spike Dup
Accuracy
% Ret.

98.5
NA

4.89E+3
4.63E+3

NA
NA

NA
NWA

NA
-NA

1.54E+2
1.03E+2

V19
V19
V24
V24
V24
V29

dLoX '/lefr

.4

C

rn

C,

C

a
C

C1

9
C:)

C3

Cl
Ca

Lab, I

V21
V23
V26
V27

107-AP-A
107-AP-H
107-AP-C

Semple
Concentration

pg/L

Duplicate
Concentration

ua/L

Average
Concentration

pg/L

Detection
Limit IDL

pq/L
2.2 E+ 1
2.2 E+ I

Standard

Vq/L
4.89E+3
4.89E+3

Standard
Accuracy

% Re.
97.9
97.9

SpikeAccuracy
L% Rec.
|97.4

| NA

Spike
Precision
% RPD

1.1
NA

Prepar'n
Blank
lig/L

4.95E+1
4.95E+ I

Standard
I.D.

Blank
1-D.
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BARIUM
ACID DIGESTION

Sample I.D. | Results OC Results CC I. D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Cup Spike Prepar'n Standard Blank Spike

1.D. Concentratiqn Concentration Concentration Precision ImitiDL Accuracy Accuracy Accuracy Precision Blank I.D. 1.D. 1.D.
pug/L pg/L pg/L % RPD pg/L L % Rec. % Rec. % Rec. % RPD pg/L/5

V21 107-AP-A <1.50E+l <l.50E+1 NA NA 3.0 E+o 5.OOE+3 100.1 98.9 99.5 0.6 <3.0 E+0 VIS - V20 | V21
V23 107-AP-B " 1.62E+1 2.19E+I 1.90E+1 30.0 3.0E+0 5.OOE+3 100.1 NA NA NA <3.0+0 V-19 V20 NA
V26 107-AP-C I.86E+I 2.06E+I 1.96E+1 10.6 3.0E+0 5.OOE+3 100.1 NA NA NA - <3.0E+0 V24 V25 -NA
V27 107-AP-D 7 I.58E+I <1.50E+1 NA NA 3.0 E+0 5.00E+3 100.1 NA NA NA <3.0 E+O V24 V25 NA
V28 107-AP-E 3" 5.24E+1 3.68E+I 4.46E+1 35.0 3.0E+0 5.OOE+3 100.1 NA NA NA <3.0 E+0 V24 V25 NA
V31 107-AP- FB T<l.50E+1 3.25E+1 NA NA 3.IE+0 4.91E+3 98.1 NA NA NA <3.0 E+0 V29 VG NA

V23 107-AP--B) <3.00E+l <S.lOE+ I NA I NA I 3.0E+0 I 5.12E+31 102.5 1 97.5 1 100.1 2.7 1 <6.OE+0 V19 V20
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CADMIUM
ACID DIGESTION

Sample I.D. _ Results - _C Results 0C 1. D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Prepar'n Standard Blank Spike

I.D. Concentration Concentration Concentration Precision Limit IDL Accuracy Accuracy Accuracy Precision Blank I.D. I.D. I.D.
__ pg/L pa//LpniL % RPD pg/L __p/L % Rec. % Rec. - % Rec. % RPD pg/L _

V21 107-AP-A <2.OOE+I <2.OOE+I NA NA 4.0 E+0 5.02E+3 100.3 98.6 98.1 0.5 <4.0 E+0 V19 V V20 V21
V23 107-AP-8 ur<2.00E+1 <2.00E+I NA NA 4.0 E+o 5.02E+3 100.3 NA NA NA <4.0 E+0 V19 V V20 NA
V26 107-AP-C <2.OOE+1 <2.00E+1 NA NA 4.0E+0 4.89E+3 97.8 NA NA NA <4.0E+0 V24 V V25 NA
V27 107-AP-D <2.OOE+l <2.OOE+1 NA NA 4.0E+0 4.89E+3 97.8 NA NA NA <4.0E+0 V24 V25 NA
V28 107-AP-E <2.00E+l <2.00E+1 NA NA 4.0 E+0 4.89E+3 97.8 NA - NA NA <4.0 E+0 'V24 V25 NA
V31 107-AP-FB <2.OOE+I <2.00E+1 NA NA 4.0E+0 4.87E+3 97.4 NA NA NA <4.OE+O '129 V30 - NA

V23 107-AP-B <4.00E+1 | <4.00E+1 -NA NA |4.0E+0 I 5.12E+3 102.4 93.1 |296.8 3.9 |<8.0E+0 '119 '20 '12
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CALCIUM
ACID DIGESTION

Sample I.D. Results QC Results QC 1. D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Prepar'n Standard Blank Spike

ID. Concentration Concentration Concentration Precision Umit iDL Accuracy Accuracy Accuracy Precision Blank I.D. l.D. I.D.
___ pg/L pp/LaL %RPD gL pg/L % Rec. % Rec. % Rec. % RPD pg/L

V21 107-AP-A 72.05E+4 8.99E+3 1.47E+4 78.0 8.0 E+0 5.14E+3 102.8 NA NA NA 3.0E+3 V19 V20 V21
V23 107-AP-B y-4.71E+4 6.81E+4 5.76E+4 - 36.4 8.0 E+ - 5.14E+3 102.8 NA NNA A 3.00E+3 V19 V20 NA
V26 107-AP-C uj.4.6(,&t~M2{. .97E+4 1.21E+4 124.3 8.oE+0 5.27E+3 105.3 NA NA - 4.31E+3 V24 V25 NA
V27 107-AP-D ut q 4E+4je.l1.22E+4 1.13E+4 15.3 8.0 E+o 5.27E+3 105.3 NA NA NA 4.31E+3 V24 V25 - NA
V28 107-AP-E I 1.13E+5 9.97E+3 6.15E+4 167.6 8.6E-+0 5.27E+3 105.3 NA NA NA 4.31E+3 __V24 V25 - NA
V3I 107-AP-FB 33.53E+3 1.85E+5 9.41E+4 .192.5 8.0 E+ 5.07E+3 101.5 NA NA NA | 4.02E+2 V29 V30 NA

V23 |107-AP-BI 2.SSE-I3 i .9OE+a 2.24E+3 31.1 |8.0 E+o 5.10E+3| 102.0 93.6 89.5 | 2.8 3.IOE+2 V1Y V20 V23}]
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CHROMIUM
ACID DIGESTION

Sample I.D. Results AC Results OC I. D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Prepar'n Standard Blank Spike

I.D. Concentration Concentration Concentration Precision LimitIDL Accuracy Accuracy Accuracy Precision Blank D. I.D. I.D.
pg/L p g/L a/L % RPD pg/L Lg/L % Rec. % Rec. % Rec. % RPD ma/l __

V21 107-AP-A T"3.ORE+1 <3.00 E+1 NA NA 6.0 E+ 5.08E+3 - 101.5 100.3 100.3 0.0 <6.0 E+0 V19 V20 V21
V23 107-AP-B uT<3.00E+1 7.76E+1 NA NA 6.0E+0 5.06E+3 101.5 NA NA NA <6.0E+0 V19 - V20 NA_
V26 107-AP-C <3.00 E+I <3.00E+I NA NA- 6.0 E+0 4.98E+3 99.6 NA NA NA <6.0 E+0 -V24 _ V25 NA
V27 - 107-AP-D <3.00 E+l 1 <3.00 E+1 NA NA 6.0 E+0 4.98E+3 99.6 NA NA NA <6.0 E+0 V24 V25 NA
V28 - 107-AP-E <3.00 E+1 <3.00 E+1 NA NA 6.0 E+0 4.98E+3 99.6 NA NA NA <6.0 E+0 V24 V25 NA
V31 107-AP-FB <3.00 E+l 1 <3.00 E+1 NA NA 6.0 E+0 4.94E+3 98.8 NA NA NA <6.OE+0 V29 V30 NA

I V23 I 107-AP-B I <5.50 E+1 I <5.50E+l I NA NA 6.0 E+0 I 5.18E+3 i13j 97.3 100.4 32 <1.1E+l VIS V20 V23
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IRON
ACID DIGESTION

Sam le ID.
I.D. Lab

I.D.

V21 107-AP-A
V23 107-AP-6

Sample
Concentration

pg/L
Ws -+E-.1
a3 4etE+t,

Results
Duplicate

Concentration
pg/L

L1 1.78E+2
f.1 5.81E+2

Average
Concentration

2.41E+2
5.22E+2

Sample
Precision
% RPD

52.4_
22.8

petection
Umit 0L

u/L

Standard

uo/L

Standard
Accuracy
% Rec.

1.1OE+0 5.04E+3 15.aj
l.IOE+1 5.04E+3 i00.8 I

OC Results
Spike

Accuracy
% Rec.

98.6
-NA-

Spike Dup
Accuracy
% Rec.

97.8
NA

Spike
Precision
% RPD

Prepar'n
Blank
ur/L

Standard
ID.

0.8 4.75E+2 _ V19
NA 4.75E+2 I V19

V26 107-AP-C <5.50E+i <5.50E+1 NA NA i.ioE+i I 5.03E+3 100.6 1 NA NA NA -3.57E+1 IV24 V25 NA
V27 107-AP-D <.E+I <5.50E+_I _ NA A i.ifE+i 5.OSE+3 100.6 [ NA NA NA -3.57E+l V24 V25 - NA
V28 107-AP-E J- 3.99E+2 <5.50E+l NA NA -3.57E+1 V24 I V25 - NA
V31 107-AP-FBIT 2.72E+2 I 8.44E+2 _ 5.58E+2 102.5 1.toE+ | 4.93E+3 98.6 NA NA | NA 3.59E+ I V29 V30 NA

V23 107-AP-B iAS 4IE94-e4f 11.78E+2 I 2.11E+2 31.8 1 l.10E+1 I 5.06E+31 101.2 1 101.4 1 99.0 1 2.3 I 5.BOE+1 I V19 i V20 j V23 I

£t /q
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C 1. D.
Blank

I.D.

V20
V20

Spike
I.D.

V21
NA
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LEAD
ACID DIGESTION

Sample ID. Results OC Results O QC 1. D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Preparn Standard Blank Spike

I.D. Concentration Concentration Concentration Precision Limit DL Accuracy Accuracy Accuracy Precision Blank I.D. I.D. I.D.
pg/L pg/L _ gL % RPD pg/L Pg/L % Rec. % Rec. % Rec. % RPD pg/L

V21 107-AP-A uAT<1.90E+2 3.53E+2 NA NA 3.8 E+1 5.05E+3 101.0 108.4 103.9 4.2 <3.8 E+1 V19 V20 V21
V23 - 107-AP-B 5.07E+2 <1.90E+2 NA NA 3.8 E+I 5.05E+3 101.0 NA NA NA <3.8 E+1 V19 V20 - NA
V26 - 107-AP-C 32.32E+2 <1.90E+2 NA NA 3.8E+I 4.92E+3 98.4 NA NA NA <3.8E+1 V24 V25 NA
V27 - 107-AP-D <1.90E+2 <1.90E+2 NA NA 3.8E+l 4.92E+3 98.4 NA NA NA <3.8E+1 V24 V25 - NA
V28 -107--AP- E - 2.00E+2 2.45E+2 2.23E+2 20.0 3.8E+l 4.92E+3 98.4 NA NA NA <3.8E+1 V24 V25 - NA
V31 1Q7-AP-FB <1.90E+2 <1.90E+2 NA NA 3.8 E+ 1 4.91+3 98.1 NA NA NA <3.8 E+1 V29 V30 - NA

V23 l 07-AP-B| <3.20E+2 |<3.20E+I2 | NA | NA |3.SE+1 I 5.09E+3| 101.8 95.9 96.4 | 0.5 }<6.4EF+l V19 V20 |V231
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MAGNESIUM
ACID DIGESTION

Sample I.D. _ Results -C Results QC 1. D.
ID. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Prepa'n Standard Blank Spike

ID. Concentration Concentration Concentration Precision Umit DL Accuracy Accuracy Accuracy Precision Blank I.D. I.D. 1.D.
S pg/L Pg/L pg/L % RPD pg/L a/L % Rec. % Rec. I% Rec. % RPD pg/L

V21 - l17-AP-A TB75E+2 8.36E+2 8.56E+2 4.5 3.0 E+0 - 4.93E+3 98.6 NA NA NA 1.66E+2 V19i V20 V21
V23 107-AP-B T 1.99E+3 1.37E+3 1.68E+3 1 36.3 3.0 E+0 4.93E+3 98.6 NA NA NA - 1.66E+2 iV19 V20 NA
V26 -107-AP-C 44061E+4!-ecog1.36E+3 9.12E+2 97.4 3.0 E+o 4.90E+3 98.0 NA 2.82E+2 'V24 V25 NA
V27 107-AP-D 1.46E+3 1.66E+3 1.56E+3 13.2 3.0E+0 4.90E+3 98.0 NA NA NA - 2.82E+2 '124 V25 NA
V28 1 107-APP-FE B 3 6.90E+3
V31 107-AP-FBI T 3.75E+2

6.88E+2 3.80E+3
3.67E+3 2.02E+3

163.8 3.O+o E 4.OE+3 98.0
162.9 3.0E+o 4.78E+3 95.5

NA
NA

NA
mA

NA 2.82E+2 V24 'V25 NA
NA | 3.92E+1 -V29- V30 NA

V23 107-AP-Bta +:G7E-e .0 9.79E+-1 l .03E+2 9.3 |3.OE+0 [5.OOE+3| 100.0 | 93.8 96.3 | 2.5 I .14F+2 V119 |V23p 1 1

A),)ItZj,

W0
A.I!

0
C==
M

-06
C

0

(

~0

V120 |V23

0

0
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A.

MANGANESE
ACID DIGESTION

Sample- D. Results QC Results | OC 1. D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Prepar'n Standard Blank Spike

I.D. Concentration Concentration Concentration Precision Limit DL Accuracy Accuracy Accuracy Precision Blank I.D. 1.D. 1.D.
pg/L yg/L OgL % RPD pg/L pg/L % Rec. % Rec. % Rec. % RPD pg/L

V21 107-AP-A <1.50E+ I < 1.50E+ I NA NA 3.0E+0 5.02E+3 100.4 98.2 100.3 2.2 4.25E+0 V19 V20 V21
V23 107-AP-B 6.35E+l 7.50E+1 6.92E+1 16.6 3.0 E+O 5.02E+3 100.4 NA NA NA 4.25E+0 V19 V20 - NA
W6 107-AP-C u7<1.50E+1 3.52E+1 NA NA 3.0 E+0 4.91E+3 98.2 NA NA NA 8.43E+0 V24 V25 - NA
V27 107-AP-D uT<1.50E+1 1.58E+l NA NA 3.0 E+0 4.91E+3 98.2 NA NA NA 8.43E+0 V24 'V25 - NA
V26 107-AP-E _T 1.89E+2 <l1.50E+I NA NA 3.0 E+0 4.91E+3 98.2 NA NA NA 8.43E+O V24 'V25 - NA
V31 107-AP-FB LIA<1.50E+l 2.34E+2 NA NA 3.0 E+0 4.90E+3 97.9 NA NA NA <3.0 E+0 'V29 'V30 - NA

V23 107-AP-B <1.50E+l <50E+1 I NA NA 3.0 E+0 5.06E+3 101.2 1 95.4 1 98.5 3.2 <3.0 E+0 ' V19 IV20 'V23

w3
ral

9
C0,

6

C0
C
0

0
"3

'a



4.34E+ I 30.5
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At

SILVER
ACID DIGESTION

Sample I.D. I Results C Results I OC 1. D.
Average

Concentration
W/L

Sample
Precision
% RPD

Detection
Limit IDL

pal.

Standard

M/IL

Standard
Accuracy

% Rec.

Spike
Accuracy

% Rec.

Spike Dup
Accuracy

% Rec.

Spike
Precision
% RPD

Prepar'n
Blank
pg/L

Standard
I.D.

Blank
I.D.

Spike
1.D.

V2 107-AP-A <3.00E+I [ <3.00E+l I NA NA 6.0 E+ 5.0E+3 99.9 103.3 102.2 1.1 <6.00E+0 V19 V20 V
V23 107-AP-Bj <3.OE+I I <3.00E+I 1 NA j NA 6.0E+0 j 5.00E+3 99.9 [ NA <NA NA .E+0J VIS V20 N
V26 107-AP-C 1 5.09E+l I 6.02E+1 1 5.56E+1 1 16.8 ] 6.0E+0 j 4.94E+3 1 98.9 NA NA NA 6.52E+0 j V24 V25 N

107-AP-D I7 5.OE+l I 6.0 E+0 4.94E+3 98.9 NA NA 6.52E+0 V24 V25 N

21

A
A

V2 |10-gi 7519+1 456+1 487+1[ 12.8 6.0E-+o 4,4E3 98.9 NA IN 6.52E+o V24 -- V25 |j NA
V3 |107-AP-FBj<3.OOE+ [ 3.SIE+l NA J NA 1 6.0E+0 1 4.89E+3 97.8 NA NA j NA <6.OOE+0 V29 VSO j NA

V23 |107-AP-BU B 9E++4 7.10E+1 7.44E+1 | 9.1 6.0 E+O 5.09E+3 101.9 992 98.0 12 <6.OOE+O V29 V20 NA

NA

klttr h/U 1C~t

l0
05

Xt

0
C
0

P5

9
C/3

C

-n

C')

I.D. Lab
I.D.

Sample
Concentration

pg/ol

Duplicate
Concentration

ma/l-

V27 3.68E+1

C,



A.

SODIUM
ACID DIGESTION

Sample ID. _ _Resuls CC Results OC I.D.
I.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Dilution Prepar'n Stancard Bank Spike

I.D. Concentration Concentration Concentration Precision Limit DL Accuracy Accuracy Accuracy Precision RPD Blank I.D. 1... .D.
_ pg/L pg/L . pg/L %RPD pg/L pg/L %Rec. %Rec. %Rec. %RPD % pg/L

V21 107-AP-A 1.98E+6 2.18E+6 2.08E+6 9.9 1.9 E+1 5.05E+3 101.1 NA NA NA 1.4 2.63E+2 V19 V20 V21
V23 107-AP-B 2.23E+6 2.23E+6 2.23E+6 0.3 1.9 E+1 5.05E+3 101.1 - NA - NA NA 1.8 2.63E+2 VIS V20 - NA
V26 107-AP-C 2.31E+6 2.32E+6 2.32E+6 0.3 1.9E+1I 5.07E+3 101.4 NA - NA NA 1.3 6.15E+2 V24 V25 _NA
V27 107-AP-D 2.45E+6 - 2.43E+6 2.44E+6 0,8 1.9 E+1- 5.07E+3 101.4 - NA NA NA 0.9 6.15E+2 V24 V25 NA-
V28 107-AP-E 2.34E+6 2.29E+6 2.31E+6 1.8 1.9 E+1 5.07E+3 101.4 NA NA NA 1.1 6.15E+2 V24 V25 NA
V31 107-AP-FB 5.16E+3 4.74E+3 4.95E+3 8.5 1.9E+1 - 4.93E+3 98.7 NA - NA NA 6.1 5.32E+2 V29 -V30 NA

V23 [ 107-APT-Bf 2.26E+6 I 2.19E+6 I 2.23E+6 3.1 1.9E+1 504E+31 100.8 1 -2884.7 -2261.5 1.5 2.6 1 6.99E+2 V19I V20 V23

Co

-'a6

6
(71
C.3C
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&, Wit U 1-It-1



ZINC
ACID DiGESTiON

Sample I.D. Results -C Results -QC 1. D.1.D. Lab Sample Duplicate Average Sample Detection Standard Standard Spike Spike Dup Spike Prepar'n Standard Blank Spike
I.D. Concentration Concentration Concentration Precision Limit lDL Accuracy Accuracy Accuracy Precision Blank I.D. ID. 1.D.

pg/L pg/L pgL % RPD 29/1 pg/L % Rec. % Rec. % Rec. % RPD pg/L
V21 107-AP-A r5.60E+2 1.78E+2 3.69E+2 103.6 3.0 E+0 4.96E+3 99.2 76.9 78.2 1.3 |1.05E+2 |Vi V20 21
V23 107-AP-B Il2.101E+3 F 2.37E+3 2.23E+3 - 12.3 3.0 E+0 4.96E+3 99.2 NA . NA NA 1.05E+2 V19 V20 NA
V26 107-AP- 7 -.4 E+2 8.77E+2 -4-7.76E+2 168.3 3.0E+0 4.94E+3 98.8 NA NA - NA 1.76E+2 __V24 V25 NA
V27 107-AP- 2,34E+ T4.3E+2 3.32E+2 59.0 3.0E+0 4.94E+3 98.8 NA NA NA 1.76E+2 V24 V25 NA
V28 107-AP-E 5.02E+3 3.01E+2 2.66E+3 177.4 3.0 E+ 4.94E+3 98.8 NA NA NA 1.76E+2 V24 V25 NA
V31 107-AP-FB p 3.82E+2 6.30E+3 3.34E+3 177.1 3.0 E+ 4.84E+3 96.8 NA NA NA 1.44E+1 V29 V30 NA

V23 107-AP--B 7.IE+I 6.33E+1 6.72E+1 11.4 3.OE+0 5.23E+3 104.7 97.4 99.4 | 1.9 1.40E+1 V19 V20 V23

0

(0

0
C
0
0
0

9
C/,

-0
rn

CL.0 I / Lo I CIL)
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CERIUM/PRASEODYMIUM-144 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS CC RESULT OC ID INFO.
I.D. LAB SAMPLE DIPLICATE AVERAGE RPD DET.LIM. CS-137 CS-137 CS-137 CO-60 CO-60 CO-60 REAGENT STD BLANK

I.D. STO ST % COUNTING TD STh % COUNTING BLANK I.D. I.D.
i uCI/mt uCi/mI uCIl/mi % uCVmI uCitL % REC ERROR uCi/L % REC ERROR uci/ml

V31 107-AP-FB <4.12E-3 <4.02E-3 NA NA 8.1E-4 1.37E+2 o103. 0.9 1.09E+2 102.0 1.4 <8.I2E-4 V29 V30
V34 1O7-AP-COM c4.04E-4 <3.40E-2 NA NA 7.99E-5 l.35E+2 102.0 0.9 1.07E+2 101.0 1.3 <7.99E-5 V32 V33

RERUN

I V34 I 107-AP--COMV<4.19E-4 I<3.79E-4I NA I NA 8.15E-5 I .37E+21 104.f T 0.9 I1.06E+2I 104.0 1 1.4 I <8.15 E-51 V3-2 -Vj 1

Co
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CESIUM-134 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS aC RESULT QC ID INFO.
LAB SAMPE 1CATE VERAGE RPD 0E.M CS-37 CS-137 137 37 CO-60 CO-60 CO- EAGENT STD BLANK
I.D. STO ST % COUNTING STD STD % COUNTING BLANK I.D. I.D.

uCi/mI uCI/ml uCI/mn % uC1/mI uCI/j % REC ERROR ucl/L % REC ERROR uCi/ml
V31 107-AP-FI <5.W6E-4 5.5SE-4 RA--- -- NA- -T-3E~4- 1.37E+2 103.0 0.9 1.09E+2 102.0 1.4 <1.2IE-4 V29 V30
V34 10-AP COM <5.6E-5 <4.5oE-5 N A ,05E-5 1.35E+2 102.0 0.9 1.07E+2 101.0 1.3 <1.05E-5 V32 V33

RERUN

I V34 |-16 AP-COM <5.25E-5 <5.65E-51 NA NA |1.16E-5 1.37E+21 104.0 1 0.9 1.06E+2 104.0 --- 1.4 |1.16E-5 V32FV33I

C m

<



CESIUM-137 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS 1- QG RESULT QC ID INFO. -
1.D. LAB SAMPLE DLPLICATE AVE AGE RPD DET.IM. CS-137 CS-137 CS-137 CO-60 CO-60 CO-60 REAGENT STD

I.D. STD STD % COUNTING STD STD % COUNTING BLANK 1.D.
-31 UCI/mi uCvmi ucitmi % uCIumi uCi/L % REC ERROR uCI/L % REC ERROR ucl/mi

V3I 107-AP-FB 1.04E-3 <6.85E-4 NA NA I.4E-4 1.37E+2 1010 0.9 l.09E+2 102.0 1.4 <1.35E-4 V2
V34 107-AP-COM -123E-4 <6.15E-5W A i.E- 1.35E+2 102.0 0.9 1.07E+2 101.0 1.3 2.61E-5 V32

1ANK
1.0.

V3I

RERUN

yV34 I id?-AP-COM <8.35 E-5 I <7.25E-5 1 NA I NA 11.31 E-5 I 1.37E+2T104.0 WN

.4

'0

0.9 11.06 E+2 1 104.0 1 1.4 T <.3hU 5 1 V32fl V33

0
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C,
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COBALT-60 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS OC RESULT O C ID INFq.
.. LAB SAME CATE AVERAGE EPD E . CS--137 CS-137 CS-137 C0-60 C0-60 C0-60 REAGENT ST5 BANK
.D.ST T %COUNTING STD 6TD %COUNTING BLANK I.D. .D.

V31 A0-A4 A .57 + 63.C6 RC %E R u
V3F Th6~~k~Ffl . UA j~NUI T  T-f 5. 09 io2l 0. . <9.8 E-5 V29 V30

V34 16-P-CO-- . - .5-E+2 12.0 0.9 1.07E+2 101.0 1.3 <1.2E-5 W2 V3

RERUN

V34 107-AP-COMI <6.15E-5 I <6.90E-5 1 NA I NA I 1.3E-5 I 1.37E+2| 104.0 0.9 1.06 E+2 1 104.0 1.4 | <1.SE-5 |V32 V3}

C

-4 cn
'C



A.

EUROPIUM-154 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS C RESULT aclD INFO.
I.D. LAB SAMPLE 0LPICATE AVERAG RPD DET.LIM. CS-137 Cs-ni7 CS-137 CO-GO C6 00-60 REAGENT STD WIANK

.D. STD STD % COUNTING STD STD % COUNTiNG BLANK I.D. .D.
UCI/ml uCi/mI uCl/mi % uC Vmi uCI/L % REC ERROR uCl/L % SEC ERROR uCi/mi

V3l 107-AP-FB -<1.-3E t 83E-3 Nk NA~ 3.6E-4 I.37E+2 103 .9 1.OE+Z 102.0 1.4 <.E-4j V29 V30
V34 -AP10 :ICU <.E-4 I.5E-4 A NA e3.83- I.3EE---5---100 0.9 -.97E+2 I 101.0 1.3 <3.3E-5 V32 33

RERUN

V34 107-AP-COM <1.88 -4 <1.24 E-4 A 3.58 E- 5 1.37 E+21 104.0- 0.9 | l.06E+21 104.0 1.4 <3.58 -

C1,

0 in



EUROPIUM-155 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS GO RESULT OC ID INO .
[D . r~lf SAMTE DlP A AVERAE [PO T.NA. CS-137 CS-i37 CS-137 C0-60 C-60 CO-6O REAGENT sT BLANK

In <I.D.E-3 STD STD % COUNTING STD ST % COUNTING BLANK 1.0. .D.

uclm IC/m rvjIm % uCl/ml uCIAL % REC ERROR uCw/ % MEC ERROR uCi/mi
V31 ~7-AP-FB <IBE--3 A 1A ~~ 2.6E-4 1.37ET+2 ~10- 0.9 1.09E+2 I2.0 1.4 <2.49E-4 V2§ V3o

Y34 107-Ar-CaO 25E-4 <l.04 4 NA F IA 2.56E-5 I.35E+2 102.0 0.9 1.07E+2 101.0 1.3 <2.6E-5 V32 V33

RERUN

V34 j_7-AP-COMJ_<l._ E--4 <t.24 E-4 |NA | NA | 2.44 E-5 |1.37E+2 104.0 0.9 1.DOE+21 104.0 I 1.4 2.44E5 V521-3

Cl)

rn

t S W
01o CO



NIOBIUM-94 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

RESULTS OC RESUJLT ac ID 11N O.-
I.D.SAMPLE LPICATE AV GE FPD . CS-137 CS-137 CS-137 CO-Go CO-6O Ca- REAGENT STDI BLANK

STD STO %COUNTING STO STD %COUNTING BLANK .D. ID.
uCI/ml UCI/l UCIl % uCl/ml uCI/L % REC ERROR uC/lA % SEC ERROR ,Im

Vat 17-AP-FB -4 4.96E-4 -FNA Jr ri.1 E .7E+2 T103.0 0.9 1.oE+2 10Z0 1.4 <107E -4 V29 V30
V3407-A-O&- <4.96E--5 <4.2E -.A A- 2E- 5 1.3E+2 102.0 0.9 1.07E+2 101.0 1.3 <1.12E-5 V32 3

RERUN

34 |107-AP-COM <4. -5 4 E-5 1. NA INA 9.63 E-6 | 1.37 E+2 104.0 0.9 1.0$ E-+2 104.0 | 1.4 1 <9.63 E-6F V32 V33

in

. n

10 :X)
= -Ic, <
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RADIUM-226 BY GAMMA ENERGY ANALYSIS
ACID DIGESTION

EUTS s OC REUUT Ii [Ni.
I.D LA SAMPLE DUPLICATE AVERAGE RPD DET.LIM. CS-137 GS-137 CS-137 CO-60 CO-60 CO-60 REAGENT STD BLANK

I.D. STD STD % COUNTING STD STD % COUNTING BLANK .D. 1.D.
uCI/ml iC/mi uCI/ml % uCl/mI uCI/L % FEC ERROR uClVL % REC ERROR uCI/ml

V31 107-AP-FB <9.05E-3 <S.nE-3 NA NA t.6E-3 137E+-2 103.0 0.9 1.bE-+2 102.0 1.4 <1.73E-3 V29 V3
V/3411- APCOM <9.SE-4 <FS 11A Al.76E-4 I.55E-t2 100 0.9 -- T.7E+2 101.0 1.3 -<.76E-4 V32 - V33

RERUN

V34 | 107-AP-COM <8.75 E-4 <8.90 E-4 NA NA 1.74 -4 1.37 E+2| 104.0 | 0.9 1.06 E+2 1 104.0 1.4 <1.74 E-4 V32 V33

C/

C=)

I C)
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AUThENIUM/RHODIUM-106 BY GAMMA ENERGY ANALYSIS
ACID DIGESTiON

RESULTS OC RESUL.T OCI INFd.
1.D. LAB SAMPLE DUPLICATE AVERAGE RPD DETLIM. CS-137 CS-137 CS-137 CO-60 CO-SI CO-60 REAGENT STD BLANK

I.D. STD STD %COUNTING STD STO %COUNTiNG BLANK I.D. .D.
uCl/ml uCI/ml ucl/ml % -ll uCIAL % REC ER- uUlL % REC E--O -- CI/m V3V31 IO7-AP-FS <9.35E-3 <9.35E-3 NA N1 OE 37E+2 loan - 0.9 l.09E+2 2. 1.4 <.86E-3 V29 V30

V34 lO-A-COM <.65E~4- 3-E-4 -NA NA i.3E- 1.5E 1 0.9 1.07E+2 101.0 1.3 <1.E3E-4 V32 V33

RERUN

SV34 107-AP-COiA-M<9.50 E-4 I <9.5iE 4 NA I NA I l.78E-4 I 1.37E+21 104.0 1 0.9 1 1.0S6E+2 | 104.0 | 1.4 Il.E- V32 V5i j

mo

4%4Ln
w-, 1
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TRITIUM
DIPECTANALYSIS

IESU LTS QC RESULT OC ID INFO.
LAB LAB SAMPLE DUPUCATE AVERAGE RPO DET.UM. S T ST r SPK SPKDUP SPKRPD FAGENT ST BLAhK SPIKE

I.D. BLAC I.. ID. 1.D.
_uCIAni uCIAn# uCIAnI % uCIAnI uCIA. % REC % REC % REC 3% REC uCIVi

Vf34 l7-AP-cOM t.35E-2 3.37E-2 3.36E-2 0.6 4.45E-6 6.0E-j 104.1 3438.3 2909.3 14.0 <4.45E-8 V32 V33 V34

RERUN

FESU LTS TC FESULT OC ID INFO.
LAB LAB SAMPLE DUPUCATE AVERAGE RPD DET.UM. ST STD SPK SPKDUP SPKRO IEAGENT ST BLAM( SAKE

ID. BLAN .D. I.D. I.D.
uClAnI uComni uculn" % uCIAnI uCKL %R REC %C %REC uCIAni

V34 107-AP-COM 3.53E-2 3.51E-2 3.52E-2 0.6 I.BI--4 7.22E-1 97.0 99.7 90.0 5.4 cl.SIE-4 V32 V33 I V34

m

hA<



lb

CARBDN- 14
DIFECT ANALYSIS

RESULTS QC RESULT IaCID INFo.
I. AO SAMPLE IDUPUCATE E E RFDE .S SSPKDUP SPKRPD IAGENT SD BLAM SFKE

ID. BLAW ID. ID. ID.
uCvnI uclAnt uC~ uCnIRE %REC % REC uCItV3

07-AP-OMI <2.IBE-6I 3AE-6 I NA I N4 I 2.17E- E+0 87.0 1 87.5 1 61.1 1 7.4 < 2.17E-6 I V32 I V33 I V34

LW

.0
(0.

-'K
r

A ciCr, b. S

(0 cr~
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so
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ft.

TECH RETIUM-99
DIFECT ANALYSIS

IESU LTS IC ESULT CID INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE RD DET.UM. STD 1 SPK SPKDUP SPKRPD FEAGENT STU BLANC SAKE

1.0. I BLANC I.D. ID. n.
I IUCLnI uC~tnI I C~n IuCIvI l A %REC %RE %REC %uCIftI

V3 17APCO 2.SE5 <2OS- N MA 2.OSE-65 4.O+ 103.8 107.6 90.1 17.7 3.63E-5 V32 V11 V3

P M

CI)

(U)

C3
m~-
<,



STmDNTUM-9o
AaD DIGESTiON

FESULTS QC IESULT acDINFO.
ID. LAB SAMPLE DUIPUCATE AVERAGE RPD DET.UM. STD SID SPK SPKDUP SPKRID PEAGENT STD BLAM S BAKE

I.D. BLANK I.D. 1.0. ID.
UCIAn uClkni uCkni % uCilnI uC %FREC % REC. %REC %5uC'a24

V34 107-AP-CO I.4E-4 1.22E-4 .E-4 7.0 4.05E-6 97.1 97.1 0.0 3.45E-5 V32 Van V34

kA

I-AC9
NA

cc
<n

CD



IODINE- 129
DIFECT APALYIS

IDIAB SMPL ESU LTS OC RESULT aCID0 INFO.
oUPUCAT IAVEMUGE AM DET.UM. eM S.. SPF% SPKDUP SI A FEAGEN STW BLANK SAK

I D.I10. BLAM( I.D. I.D.I.
V3 107-AP-cO<37E5 I3.1- B - 94.e ca.SIE-5 Va2 V33 V3

ci ~C/)

S CA,C.

mJ



NEPTUNIUM-237
DIIECTANALYSIS

sU SIESULT QCl 0.ID. LAB SAMPLE DUPLICATE AVEPAGE RPD OET.UM. IBD St) SPK )pKUP SPKRPP MAGENT STI 81LAWK SPIKE
l.I I I U F I BLAMC ID ID

UCIknl I uClk % uCInI u REC % REC % REC % UCUl
74 - 5 <32e~ 81.5 84.4 78.5 7.3 <3.91E-5 V2 V33 V34

2Z



A.

PWTONIUM-23d/240
AaD DIGES11ON

IASULTS aC ISULT OC ID INFO,
I.D. LAB SAMPLE DUPUCATE AVERGE APO DET.UM. STD I S SPK SPKDUP SPKA I RAGENT I 1LAMC SPIKE

I.D- SLAW I.D. I.D. 1D
uCAnI uCiI uCIAnI % uCIAnI uCIt % REC % REC V.%REC % ucfnl

v34 7-AP-C-4<23E-4 NRA N 5.34E-4 1.39E+2 100.5 100. - 101.1 0.8 <4.17E-4 V V33 V34
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PWTONIUM-238
ADD DIGESION

REiSULTS OC FESULT PC ID INFO.
I.D. I SAMPLE DUPUCATE AVERAGE STD I SAMPLE PATE wAGENT I B1V LANK SIKE

ISD. CARNER CARNER ALAC I.D. I.D. I.D.
uCIva uCIkt CItutni UCKA % REC %REC % REC uCIjfnIlOY-AP-CO <5.d1E-4 <6.51E-4 NA I NA 5.97E-4 l.9E.2 0.5 75.4 69.2 <4.17E-4 V2 V33 V34

*BASED ON PU- 239/240
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AMEFICIUM-241
ACD DIGESION

RESULTS OC RESULT Ic 10 INFO.
ID. LAB SAMPLE DUPUCATE AVERAGE RFD DET.UM. STD sT1 SPK SPKDUP sKRO R m AGENT SIT BLA I SAKE

ID..FLn I.D. ID. .D.

V34 107-AP-CO <6.37E-4 <6.37E-4 NA NA 8.37E-4 2.06E+I 01.4 64.7 86.4 24.1 <0.37E-4 V32 V33 V34

RERUN
RESULTS CC RESULT CC 10 INFO.

l.. LAB SAMPLE DUPUCATE IAVERAGE IRP DET.UM. ID D 1) sP SPKDUP SKMpo IMAGENT SID BLAM SPKE
I.ID. BLANK .D. ID. I'D.

uUii uCIknI uCIAnI % UCIAnI . uck %REC %REC %REC % UCfItn
V34 107-AP-coM <e.37E-6 <6.37E-- NA NA 8.37E-6 3.OSE+t1 113.6 1 82.4 91. 10.7 <6.37E-5 V32 V33 V34
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CURIUM-243/244
AdD DIGESTION

RESULTS OC RESULT OC ID INFO.
D. DA SAMPE DUPUCATE IAVERAGE RFU DET.UM. STD I SD SPK* SPK DUP T RIw * MAhENT T SPIKE

I.D. L I BLA C I.D. I.D. I.D.
uCiAni uCIknI uCInI % uCI~n uCiAi % REC % REC % REC % auCiAnt

V34 Th7-P-CM <6.37E-4 <6.37E-4 NA NA 6.37E-4 2.88E+l 91.4 84.7 60.4 24.1 <0.37E-4 V32 V33 V34

FERUN

RESULTS OC RESULT OC ID INFO.
ID. LAB SAMPE DUPUCATE TAVERAGE RWP DETUM. SRE STu* sPK sPKDUP SPKRPO MAGENT STD SLANK SPIKE

ID. BLAI* ID. II. 1.D.
uCn uClAni uCdlk % uCIAnW uC M % REC % REC %E uCIAnI _ _

V34 107-AP-CUM <6.SZE- <6.37E-5 A NA 6.37E-5 3.05E+ 113.8 62.4 91. 10.7 <6.37E-5 V32 V33 V34

Blank,StindardandSpkeValuesare basedonAm-241.
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TOTAL ALPHA
ACID DIGESTION

STD
RESULTS

I.D. LAB SAMPLE DUPLICATE VRG RPD DET.UM.
I.D. I

STD
I.D.

--I/Ml uC/ml uCi/mi % uCi/mi uCt % RE % REC %REC % uCl/mi
VV31 107-AP-FI <1.21E-6 <1.65E-6 NA NA 2.39E-6 8.73E-3 111.8 NA NA NA <9.24E-7 V29 7V30
Y 1V .7-AP-oK < .96E-6 <l.9sE-6 A -A~- ~4.97E--6 7.12E-3 83.8 68.7 64.3 6.7 <1.96E--6 V2

RERUN
RESULTS QC RESULT QC IFD IRGFS.
I.D. LAVERAGE FP0 DETLIM. TD STD SPK SPKDLP PESTD BLANK S

sPKbljsPKAPD
QC RESULT

STD SPK REAGENT
BLANK I- 0C ID INFO.

BLANK SPIKE
I.D. I.D.

NA
V34

PIKE
LCYD . B LA N K I .D . .D . D .4ui/mi uCI/mi IuCI/ml I% uC/mi uCI/L % REC % PEC % REC BL/mI

g V34 107-AP-COM <7.14E-7 <I.72E-6 FA A I.81E-6 8.03E-3 J102.8 j 42.5 17. 122.0 1<1.30E-V V32 V33 -- 34
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TOTAL BETA
AaD DIGES71ON

RESULTS OC RESULT 1CIDINFO.
ID7 AB SAMPr DUPUCATE AVERAGE AM DET.UM.1D STD SPK SPKUP I S KAD REAGENT STD SLAW SPKE

1.D. StAN I.D. ID. ID.
LA3 uCI uclmCI~t kInl % UCAn uCwA % AEC % AEC % REC % uCvmn

V31 107-AP-FB 3.76E-4 3.96E-4 3.67E-4 5.6 2.99Z- 2.33E- I7.4 FA N A NA <2.3ME-6 _ V29 V30 AA
V34 107-AP-COM 8.20E-6 I1.17E-4 9.94E- 35.0 -5 2.28E-1 05.6 08.1 93.1 5.6 <6.56E-5 V32 I V33 V34

PERUNS

RESULTS I OC RESULT OC IDI NFo.
.D LAS SAMPtE DUPUCATE AVERAGE m ET.N IUT. S TT SPK PKDUP SPKRp I RE-AGENT STO jLAMC SAKE

I .D. -BtAMC ID. I.D. 3 .D.

VC34 -P C 3Ca- uC3.n- % uC3.2-A % REC REC % REC % uCa V 1VM V4 1 -A-C .E 4 3.E-4 3.22-41 4.9 17.46E-51 2.20E- 1 92.5 1 85.G 66.0 1 2.7 1<5.77E-~5 V32 I V33 V34
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Tank 241-AP-107
Data Validation Report

Validation of the 107-AP data package was performed to the requirements
provided in Sections 2.0 and 2.4 of the Sample Management and Administration
manual (WHC-CM-5-3, Rev. 0). The data validation was performed at level "C"
as defined in Section 2.0 of WHC-CM-5-3. The report forms listed in the WHC-
CM-5-3 manual section 2.0 and 2.4 were not used for this report. Instead,
this report has been written to provide the data user a narrative that
incorporates all the required aspects that would be included on the validation
forms. The overriding QA document was the Technical Project Plan for the 222-
S Laboratory in Support of the 242-A Evaporator Waste Analysis Plan (WHC-SD-
WM-TPP-048 Rev.0). Additional guidance was given by the 242-A Evaporator
Waste Analysis Plan (WAP) (WHC-SD-WM-EV-060). The sample analyses were
performed by the Westinghouse Hanford 222-S Analytical Laboratory. Sample
analyses included volatile, inorganic, and radiochemical analyses. Organic
analyses were performed by Pacific Northwest Laboratories. The primary
objective of the data validation effort was to ensure the usability and
defensibility of the data produced for the Single Shell Tank (SST)
characterization project. This was accomplished through a detailed
examination of the data package to recreate the analytical process and verify
that proper and acceptable analytical techniques had been applied.
Additionally, the data package was checked for correct submission of required
deliverables, correct data transcriptions from the raw data to the data
summary forms, and for proper calculation of a number of parameters. An
overall assessment of the data for each Sample Data Group (SDG) is provided on
the Data Assessment Summary Form as required by WHC-CM-5-3.

Validation of the chemical analyses data package was performed to the
requirements provided in Section 2.0 of WHC-CM-5-3, Rev. 0. The qualification
categories for non-radiochemical analyses are presented below:

1 Chain of Custody
2 Holding Times
3 Instrument Calibration
4 Initial and Continuing Calibration Verification
5 Analytical Blanks
6 Preparation Blanks
7 Interference Check Sample
8 Laboratory Control Sample
9 Duplicate Analysis
10 Matrix Spike or Post-Digestion Spike
11 Retention Time
12 Contract Required Detection Limit Standard
13 Serial Dilution

C000
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Validation of the radiochemical parameters of the data package was performed
to the requirements provided in Section 2.4 of WHC-CM-5-3, Rev. 0. The unique
qualification categories for radiochemical data validation are listed below:

Chain of Custody
Instrument Calibration
Efficiency Checks
Background Checks
Preparation Blanks
Laboratory Control Sample
Duplicate Analysis
Matrix Spike/Tracers/Surrogates

When Quality Assurance criteria are not met in a particular category for
a sample result, the appropriate data qualifier is attached. By cross-
referencing the above lists, it can be seen which qualification criteria were
lacking. The RCRA validation process data qualifiers are defined as follows:

U The material was analyzed for, but was not detected. The
associated value is the MDL or SQL.

UJ The material was analyzed for, but was not detected. The
MDL or SQL is an estimated quantity.

J The associated value is an estimated quantity.

R The data are unusable.

O(0121
11411 -:LZ5
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Chemical Data Validation Narrative

Inductively Coupled Plasma Spectrometry (ICP)

Total metals were determined by Inductively Coupled Plasma Spectrometry (ICP)
using method LA-505-151, Rev. D-0. Sample preparation consisted of acid
digestion. Major and trace elemental constituents were determined by
simultaneous Inductively Coupled Argon Plasma Spectrometry (ICP) and reported
in EPA CLP format using Ward Scientific Software. The ICP metal analyses were
conducted in accordance with the recommended quality control requirements,
with a few exceptions. Several results were qualified as estimated for
exceeding control limits for duplicates, laboratory control samples, and
blanks. The silver that was detected in the samples and blanks appears to
have originated from carryover from relatively high level LMCS standards.

Mercury by Cold Vapor Atomic Absorption Spectrometry

Mercury was determined by cold vapor atomic absorption spectrometry (procedure
LA-325-104 Rev. A-1). The hold times for mercury determination for 107-AP are
critical. The maximum holding time for mercury is 13 days if stored in
plastic, and 38 days if stored in glass. The mercury analyses were conducted
in accordance with the recommended quality control requirements. No problems
were noted for the data associated with this package.

Gaseous Hydride Atomic Absorption Spectrometry (GHAA)

Arsenic and selenium were determined by GHAA using procedure LA-355-131. The
data was qualified as estimated due to problems with the LCS and ICV (>110%)
recoveries. All other criteria were met.

Ammonia

Ammonia was determined by using procedure LA-634-102, Rev. D-0 and D-1. The
28 day holding time specified for ammonia was exceeded. Therefore "J"
qualifiers were assigned to all samples. Ammonia was also qualified as
estimated, non-detect (UJ) for spike and spike duplicate recoveries just above
the control limits of 75-125%. All other QC criteria were met.

Hydroxide (OH)

Hydroxide was determined by acid-base titration using procedure LA-211-102 Rev
B-0. Hydroxide (OH) was qualified as estimated (J) for exceeding the holding
time. The samples were not preserved from the time of sample collection to
analysis. All other QC criteria were met.

Cyanide

Cyanide was determined by distillation followed by spectrometric analysis (LA-
695-102, Rev. B-0). As specified by SW-846, the holding time limit for the
analysis of cyanide samples is 14 days. All samples were qualified as
estimated for exceeding this limit. In addition, the duplicate analysis for
sample V26 exceeded the relative percent deviation (RPD) limit (20%). As a
result, sample V26 was given a "J" qualifier.

121-



Ion Chromatoaraohv (IC)
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ADDENDUM 1A REV. 0

Ion chromatography for fluoride was performed using procedure LA-533-105.
Fluoride was qualified as estimated for missed hold times. Sample results
were also qualified as estimated due to spike and spike duplicate recoveries
being outside of the control limits. Subsequent re-runs yielded unacceptable
recoveries. All other QC criteria were met.

Total Inorganic Carbon

Total Inorganic Carbon (TIC) was performed coulometrically using procedure LA-
622-102, Rev. B-2. The original analyses were qualified due to low matrix
spike and matrix spike duplicate recoveries, but the samples were re-run and
acceptable data were subsequently acquired.

Total Uranium

Uranium was determined by laser fluorimetry using procedure LA-925-106. The
duplicate RPD for the total uranium analysis of sample V23R1 exceeded control
limits, resulting in the qualification of these results as estimated. In
addition, the matrix spike recoveries for samples V21-5740 and V23-5740 were
out of control limits. The samples were re-analyzed with acceptable matrix
spike and MSD recoveries.

/123
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Radiochemical Data Validation Narrative

Control charts for most radiochemical analyses have not been provided by the
laboratory. This has resulted in qualification of the affected data as
estimated. A request to provide the documentation has been made by HASM.

Americium-241 and Curium 243/244

Americium-241 was determined using procedures LA-503-156, Rev. D-0 and LA-508-
051, Rev. A-3. Initially, each sample mount was counted on an Alpha
Proportional Counter (APC) to determine the total activity for that mount.
Americium-241 was then determined by Alpha Energy Spectrometry (AEA). A known
activity of an Am-243 tracer was added to each sample mount to determine
efficiency for that sample. Efficiency check data is reviewed to verify that
the frequency requirements were met and that all results were within control
limits (<3 sigma). In this case, the blckground and efficiency checks were
not provided. As a result, the V34 Am sample was given a "UJ" qualifier.
Curium 243/244 was determined using the same procedure and tracer and
therefore was also qualified as estimated.

Plutonium 239/240

Plutonium 238, 239/240 were determined using procedure LA-503-156, Rev. D-0.
Each sample mount was initially counted on an Alpha Proportional Counter (APC)
to determine the total alpha activity. The mounts were then counted on the
AEA detector to determine the activity of the alpha emitting isotopes.
Efficiency check data is reviewed to verify that the frequency requirements
were met and that all results were within control limits (<3 sigma). In this
case, the bacIround and efficiency checks were not provided. As a result,
the V34 PuZ 9/ 2  sample was given a "UJ" qualifier. Plutonium 238 was
reported since it is obtained with the Pu 239/240 data.

Neptunium 237

Neptunium 237 was determined by alpha counting using procedure LA-933-141.
Each sample preparation was spiked with Np2 7 . In this case, the background
and efficiency checks were not provided. As a result, the V34 Np23 sample
was given a "UJ" qualifier.

Strontium-90

Strontium-90 was determined on the acid digested samples by beta counting and
by using procedure LA-220-101, Rev. D-0. A SrC03 carrier is used to correct
for chemical recovery; therefore, spikes are not required. Since efficiency
and background check documentation was not provided with the data package, all
Sr-90 results were qualified as estimated. The Sr-90 results were also
qualified for preparation blank contamination above acceptable levels. All
other QC criteria were met.

Iodine-129

1-129 was determined by using procedure LA-378-103. The background and
efficiency checks were not provided; therefore, all results were qualified as
estimated. No other problems were detected.

/ 2q
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Technitium-99 was determined by liquid scintillation using procedure LA-438-
101. Quench curves and background checks were provided for all analyses.
Each sample was spiked with Tc99 and all quality control criteria were met.

Tritium

Tritium (H-3) was determined on the water digests by liquid scintillation (LA-
218-114, Rev. A-1 and A-2). Matrix spikes and duplicates were run with each
batch. Quench curves and background checks were provided with all data
packages. The results were qualified as unusable for extremely high matrix
spike recoveries.- The tritium analysis of sample V34 was re-run because the
spike was prepared incorrectly. The matrix spike recovery of the re-analysis
was acceptable. All other criteria were met.

Carbon-14

Carbon-14 was also determined by liquid scintillation counting using procedure
LA-348-104, Rev. B-0. Matrix spikes and duplicates were run with each batch.
Quench curves and background checks were provided for each sample. All
Quality Control criteria were met.

Selenium-79

Selenium 79 was determined by liquid scintillation counting using procedure
LA-365-132. Matrix spikes and duplicates were run with each batch. The
carrier recoveries for Selenium9 were extremely low (23% and 28.5%) wh.ich
resulted in the qualification of these results as unusable. In addition, an
LCS was not run with the Se79 analysis of sample V34, resulting in the
qualification of this result as estimated. No other problems were noted.

Gamma Energv Analyses (GEA)

Gamma Energy Analysis was performed using procedure LA-548-121. No matrix
spikes or tracers are required for GEA determinations. Backgrounds are run
daily on each GEA detector and compared to a historical 60,000 second
background. If the daily background is accepted as within limits, the 60,000
second file is used to background correct the sample data. There was possible
CS137 contamination of the GEA sample; therefore, a rerun was completed and
the original sample was qualified as estimated. No other problems detected
with the GEA determinations.

Total Aloha and Beta

Total Alpha and Beta Analyses were performed using procedures LA-505-151, Rev.
A-i and LA-508-101, Rev. D-0 Matrix spikes are not required for Total (Gross)
Beta analyses. The Total Alpha spike and spike duplicate recoveries were low
and a re-run was completed. The re-run spike recovery was low and the
duplicate spike recovery was not prepred properly. In result, the Total Alpha
analysis was qualified as estimated, non-detect (UJ). No other problems were
noted.
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Specific Gravity

Specific Gravity
were analyzed fo
recognized limit

was determined using procedure LA-510-112. The 5706 samples
r SPG. The SPG RPDs were found to be well within the
(20%).

Differential Thermal

Differential Scanning Calorimetry was determined by using procedure LA-514-
113, Rev. A-0. The 5711 samples were analyzed for DSC, and no problems were
detected.

/CIO 5V11
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PHYSICA- DATA As5E:SsMENT

DATE: 01-04-94

REVIEWED BY: D.E. STROUP t'M.S

LABORATORY: 222-S

CASE #: 242A EVAPORATOR

SDG #: 107-AP-A-222-088

SANIPLE/MATRIX: V21-5711/WATER
V23-5711/WATER
V26-5711/WATER
V27-5711/WATER
V28-5711/WATER
V21-5706/WATER
V23-5706/WATER
V26-5706/WATER
V27-5706/WATER
V28-5706/WATER

DATA ASSESSMENT

1. COC/Holding Time

2. LCS

3. Blank Analysis

4. Duplicate Analysis

5. Matrix Spike

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems,

unusable
some data may be

OVERALL ASSESSMENT: The data is acceptable with no qualifications.

NOTES: The 5711 samples were analyzed for Differential Scanning
Calorimetry (DSC) and and the 5706 samples were analyzed for
Specific Gravity (SPG).

ERefer to the corresponding attachments for explanations of any
problems.

0G00128

DSC
0

0

aPG

0

0

NA

NA

NA

NA



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

PHYSICAL QC

Name: D.E. Stroup Date: 01-04-94

QC Check: COC/Holding Time

COMMENTS: The samples were collected on 8-1-93. The DSC analysis
was done on 8-31-93, 9-1-93, and 9-9-93 and the SPG analysis was
done on 8-22-93. Holding times are 30 to 39 days for DSC and 21
days for SPG.

ACTION: No holding time criteria is specified for DSC and SPG
analyses and no action is required.
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PHYSICAL QC

Name: D.E. Stroup Date: 01-04-94

QC Check: LCS

COMMENTS: The LMCS recoveries for the DSC and SPG analyses are
within the laboratory's control limits.

ACTION: None required.
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PHYSICAL QC

Name: D.E. Stroup Date: 01-04-94

QC Check: Blank Analysis

COMMENTS: No blank was available for the DSC analysis and the SPG
blank results are near the expected value of pure water (1.0).

ACTION: Blank analysis is not required for DSC and no action is
required.
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PHYSICAL QC

Name: D.E. Stroup Date: 01-04-94

QC Check: Duplicate Analysis

COMMENTS: No exotherms were observed for the DSC analysis and the
SPG relative percent differences (RPD)range from 0 to 4.04.

ACTION: Since no exotherms were observed for the DSC analysis,
duplicates were not required. The SPG RPDs are well within the
recognized limit of 20 percent. No action is required.
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PHYSICAL QC

Name: D.E. Stroup Date: 01-04-94

QC Check: Matrix Spike

COMMENTS: Matrix spikes are not required and were not used for the
DSC and SPG analyses.

ACTION: None required.
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IC, AMMONIA, & OH~ DATA ASSESSMENT1*

DATE: 01-05-94

REVIEWED BY: D.E. STROUP /-7-?

LABORATORY: 222-S

CASE #: 242A EVAPORATOR

SAMPLE/MATRIX:V21-7771,5728,5729
V23-7771,5728,5729

4 V26-7771,5728,5729
V27-7771,5728,5729
V28-7771, 5728,5729
V31-7771, 5728,5729
WATER

SDG #: 107-AP-A-222-088

ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. ICV/CCV

3. Blank Analysis

4. Matrix Snike

5. LCS

6. Dunlicate Analysis

O = data has no problems
X = data qualified due to minor problems
M = data qualified due to major problems,

unusable
some data may be

OVERALL ASSESSMENT: The data is acceptable with the minor
qualifications noted above and on the corresponding attachment.

NOTES: The V31-xxxx samples are field blanks. Vxx-7771 samples
were analyzed for IC anions, Vxx-5728 samples were analyzed for
Ammonia, and Vxx-5729 samples were analyzed for Hydroxide Ions.

ERefer to the corresponding attachments for explanations of any
problems.

1A -140 000134
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IC, AMMONIA, & OH~ QC

Name: D.E. Stroup Date: 01-05-94

QC Check: Chain of Custody/Holding Times

COMMENTS: The samples were collected on 8-1-93 and analyzed as
follows:

sic Anions: Initial analysis from 8-11-93 to 8-16-93. Re-runs on
sample V21-7771 8-30-93 and 9-7-93 due to unknown peak interference
with Fluoride.
The initial holding time is 10 to 15 days and the re-runs holding
time is 29 to 37 days.

mAmmonia: The field blank was analyzed on 8-20-93 and the other
samples were analyzed 8-30-93 and 8-31-93.
The field blank holding time is 19 days and the holding time for
the remaining samples is 29 and 30 days.

EHydroxide Ion: Analyzed on 8-11-93 for a holding time of 10 days.

SW846 does not stipulate holding criteria for IC Anions, but the
EPA Method 300.0 for IC Anions analysis criteria are: Cooled to
40C and held no longer than 28 days for Chloride, Bromide, Sulfate,
and Fluoride; and no longer than 48 hours for Nitrate and Nitrite.

Ammonia holding criteria are not stated in SW846, but Standard
Methods for Water and Wastewater, 17th Edition criteria are:
Analyze ASAP or add H2SO4 to pH <2 and refrigerate, recommended
holding time of 7 days and EPA regulatory maximum holding time of
28 days.

Hydroxide Ion analysis holding criteria are not given in SW846,
Standard Methods, or EPA Methods, but the samples probably need to
be handled the same as alkalinity specimens which require
refrigeration and analysis as soon as possible.

No preservation techniques were applied to the samples from the
time of collection to analysis. The IC Anions analysis for Nitrate
and Nitrite exceeded the required 48 hours, the IC Anions Fluoride
re-runs exceeded the required 28 days, and the Ammonia analysis,
except the field blank, exceeded the required 28 days.

ACTION: Qualify the IC Anions positive results as estimated (J) and
non detects as estimated, non detect (UJ) . Qualify the Ammonia and
Hydroxide results as estimated, non detect (UJ).

Sample Constituent Value/Oualifier
All All IC Anions See Attached Data Sheets
All Ammonia See Attached Data Sheet
All Hydroxide See Attached Data Sheet
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IC, AMMONIA, & OH~ QC

Name: D.E. Stroup Date: 01-05-94

QC Check: ICV/CCV

COMMENTS: There is no initial or continuing calibration information
included in the data package. The retention times for the IC
Anions analysis remained within 10 percent of the LMCS run.

ACTION: The accuracy and precision for the IC Anions and Hydroxide
analyses are within the laboratory's control limits. The Ammonia
spike and spike duplicate recoveries are just above the control
limits of 75 to 125 percent (125.5 and 125.2 percent) . The
instrumentation used for the analyses functioned within the
laboratory's control limits and no action is required.
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IC, AMMONIA, & OH~ QC

Name: D.E. Stroup Date: 01-05-94

QC Check: Blank Analysis

COMMENTS: The field blank and reagent blank results are non detect

for the analyses included in this assessment.

ACTION: No action is required.

/143
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IC, AMMONIA, & OH~ QC

Name: D.E. Stroup Date: 01-05-94

QC Check: Matrix Spike

COMMENTS: The Fluoride spike and spike duplicate recoveries are not
within the contol limits due to interference from an unknown
coeluting peak. Subsequent re-runs yielded unacceptable
recoveries. The Ammonia spike and spike duplicate recoveries are
just above control limits of 75 to 125 percent (125.5 & 125.2)
The Hydroxide recoveries are within the control limits.

ACTION: Qualify the Fluoride results as estimated (J) and the V21
re-run results as estimated, non detect (UJ). Qualify the Ammonia
results as estimated, non detect (UJ).

Sample
All
V21 Rerun
All

Constituent
Fluoride

All
Ammonia

Value/qualifier
See Attached Data Sheets
See Attached Data Sheet
See Attached Data Sheet

000138/# -144
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ADDENDUM 1A REV. 0

IC, AMMONIA, & OH~ QC

Name: D.E. Stroup Date: 01-05-94

QC Check: LCS

COMMENTS: The LMCS recoveries for the analyses included in this
assessment are within the laboratory's control limits.

ACTION: No action is required.

/fl 0G0o139
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IC, AMMONIA, & OH- QC

Name: D.E. Stroup Date: 01-05-94

QC Check: Duplicate Analysis

COMMENTS: All of the relative percent differences (RPD) are within
20 percent or are not calculable due to results below the detection
limits.

ACTION: No action is required.

/Mt 146
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CYANIDE DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

01-05-94

D.E. Berkowitz

WHC-222S

242-Evaporator

241-AP-107

SAMPLES/MATRIX V-21/WATER
V-23/WATER
V-26/WATER
V-27/WATER
V-28/WATER
V-31/WATER

DATA ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. Instrument Calibration

3. ICV/CCV Standards

4. Blanks

5. Laboratory Control Sample

6. Duplicate Analysis

7. Matrix Spike/Matrix Spike Dup.

8. Other Ouality Control

CN

X

0

0

0

0

X

0

NA

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data is acceptable with the minor qualifications noted
above and on the corresponding auality control attachments.

NOTES: None

000141
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WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0
CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: HOLDING TIMES

COMMENTS: Analytical holding times were assessed to determine whether the
requirements for CN analyses were met. The maximum holding times are 14 days.
The samples were collected on 08/01/93. Analyses for all samples except V-31
were conducted on 08/30/93. Sample V-31 was analyzed on 08/31/93. Holding
times are 29 and 30 days respectively. All samples were received in good
condition.

ACTION: The holding time for cyanide analysis is 14 days.

constituent
CN
CN
CN
CN
CN
CN

value/aualifier
0.575 ug/ml J
0.650 J
0.522 1
0.610 J
0.540 J

<0.020 UJ

/,9 lAS

sample #
V-21
V-23
V-26
V-27
V-28
V-31

000/yu ,
1/,., I...,



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: INSTRUMENT CALIBRATION

COMMENTS: The data was examined to determine whether the instruments used were
calibrated at the correct frequency and that the calibration was performed
correctly. All instruments must be calibrated on a daily basis or upon each
set-up. Data is qualified as unusable if reported from an instrument that was
not calibrated.

ACTION: All criteria were met.

constituent value/oualifier

000143

sample #

Ih-14,9



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: INITIAL AND CONTINUING CALIBRATION VERIFICATION

COMMENTS: An Initial Calibration Verification (ICV) standard must be run at
the beginning of each run. A Continuing Calibration Verification (CCV)
standard must be run at a 10% frequency. The recoveries for all ICVs and CCVs
must be within ± 10% of the true value. If the ICV/CCV results are outside
the acceptable range, all associated sample results are qualified as
estimated.

ACTION: All criteria were met.

constituent value/oualifier

/#,15O 000144

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. o

CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency. All
analytes exhibiting a concentration < 5 times the corresponding blank result
shall be qualified as non-detects. If the absolute value of any negative
blank values exceeded the Instrument Detection Limit (IDL), non-detects were
qualified as estimated (UJ) and positive results within 2 times the absolute
value of the blank value as estimated.

ACTION: All criteria were met.

constituent value/aualifier

/11-451L

sample #

000143



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0
CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/cualifier

/ ff4 52
000146

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. a
CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are indicators of laboratory precision based on
each sample matrix. Duplicate analysis must be performed at a 5% frequency or
1 per batch, whichever is greater. The relative percent deviation (RPD) for
duplicate analyses should be less than 20% for sample results greater than 10
times the IDL. If the RPD is greater than 20%, the associated sample results
are qualified as estimated.

ACTION: With the exception of sample V-26 all criteria were met.

constituent
CN

value/aualifier
0.522 ug/ml J

000147

sample #
V-26

)ft,153
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ADDENDUM IA REV. 0

CYANIDE OC

Name D.E. Berkowitz Date 01-05-94

QC Check: MATRIX SPIKE/MATRIX SPIKE DUPLICATE

COMMENTS: Matrix spike sample analyses provide information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be performed at a 20% frequency and recoveries should be between
75-125%. If the spike result is between 30-74% or >125%, results are
qualified as estimated. Sample results associated with a spike recovery of
less than 30% are qualified as unusable.

ACTION: All criteria were met.

constituent value/qualifier

/%' '1S4
000148

sample #
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ADDENDUM V REV. 0

TOTAL INORGANIC CARBON DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

01-04-94 SAMPLES/MATRIX

D.F. Berkowitz

WHC-222S -Vta

242-Evanorator

V-21 /WATER
V-23/WATER
V-26/WATER
V-27/WATER
V-28/WATER
V-31/WATER

SDG # 241-AP-107

DATA ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. Instrument Calibration

3. ICV/CCV Standards

4. Blanks

5. Laboratory Control Sample

6. Duplicate Analysis

7. Matrix Spike/Matrix Spike DUD.

8. Other Oualitv Control

= data had no problems
= minor problems, data may be
= data qualified due to major

OVERALL ASSESSMENT: The

qualified
problems/some data may be unusable

data is acceptable.

NOTES: None

/h11 -i OOOff]
Ti -. A 1 , Yn4L

TIC

0

0

0

0

0

0

+)(' ) -/4i

NA

0
X
M

_



WHC-SD-WM-DP-053
ADDENDUM IAREV 0

TOTAL INORGANIC CARBON OC

Name D.E. Berkowitz Date 01-04-94

QC Check: HOLDING TIMES

COMMENTS: Analytical holding times were assessed to determine whether the
requirements for Total Inorganic Carbon analyses were met. The maximum
holding time for the analysis is 28 days. On 08-01-93 the samples were
collected and the last analysis was conducted on 08-20-93. All samples were
received in good condition and preserved in accordance with SW-846.

ACTION: No action was required.

constituent value/qualifier

/fi -1(3
0001.54

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

TOTAL INORGANIC CARBON 0C

Name D.E. Berkowitz Date 01-04-94

QC Check: INSTRUMENT CALIBRATION

COMMENTS: The data was examined to determine whether the instruments used were
calibrated at the correct frequency and that the calibration was performed
correctly. All instruments must be calibrated on a daily basis or upon each
set-up. The data is qualified as unusable if reported from an instrument that
was not calibrated or was calibrated with less than the minimum number of
standards.

ACTION: All criteria were met.

constituent value/qualifier

0Ovi 53

sample #
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WHC-SD-WM-DP-053
ADDENDUM A REV. 0

TOTAL INORGANIC CARBON OC

Name D.E. Berkowitz Date 01-04-94

QC Check: INITIAL AND CONTINUING CALIBRATION VERIFICATION

COMMENTS: An Initial Calibration Verification (ICV) standard must be run at
the beginning of each run. A Continuing Calibration Verification (CCV)
standard must be run at a 10% frequency. The recoveries for all ICVs and CCVs
must be within ± 10% of the true value. If the ICV/CCV results are outside
the acceptable range, all associated sample results are qualified as
estimated.

ACTION: All criteria were met.

constituent value/ualifier

000156

sample #

/f 162



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

TOTAL INORGANIC CARBON OC

Name D.E. Berkowitz Date 01-04-94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
Analytes exhibiting a concentration of less than 5 times the corresponding
blank shall be qualified as non-detects (U). If the absolute value of any
negative blank values exceeded the Instrument Detection Limit (IDL), non-
detects were qualified as estimated (UJ) and positive results within 2 times
the absolute value of the blank value as estimated.

ACTION: No action required.

constituent value/oualifier

/9463

TC7 . / , 'z

sample #

6>620 /77



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

TOTAL INORGANIC CARBON OC

Name D.E. Berkowitz Date 01-04-94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/aualifier

000158

sample #

) i 164



WHC-SD-WM-DP-O53
ADDENDUM 1AREV. 0

TOTAL INORGANIC CARBON OC

Name D.E. Berkowitz Date 01-04-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are indicators of laboratory precision based on
each sample matrix. Duplicate analysis must be performed at a 5% frequency or
1 per batch, whichever is greater. The relative percent deviation (RPD) for
duplicate analyses should be less than 20% for sample results greater than 10
times the IDL. If the RPD is greater than 20%, the associated sample results
are qualified as estimated.

ACTION: All criteria were met.

constituent value/qualifier

000153

sample #

/16 i



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

TOTAL INORGANIC CARBON OC

Name D. E. Berkowitz Date 01-04-94

QC Check: MATRIX SPIKE/MATRIX SPIKE DUPLICATE

COMMENTS: Matrix spike analyses are evaluated in order to verify the
accuracy of the reported data, and recoveries should be between 75 and 125%
If a spike result is between 30 and 74%, the corresponding sample data are
qualified as estimated. Sample results associated with a spike recovery of
less than 30% are qualified as unusable.

ACTION: The results affiliated with the initial set of analyses were
considered to be estimated due to low matrix spike and matrix spike duplicate
recoveries. As a consequence, the samples were re-run, and acceptable data
were subsequently acquired. The original results were qualified as indicated
in the following table.

constituent

TIC
TIC
TIC
TIC
TIC
TIC

value/uualifier

210 ug/ml
454
238
245
251
< 5.00

Ji
ci
ci
ci

U.:

/ '

/66'

sample #

V21
V23
V26
V27
V28
V31

//}-I6
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WHC-SD-WM-DP- 053

ADDENDUM 1A REV. 0
WET CHEMISTRY DATA ASSESSMENT

DATE 01-07-94'

REVIEWED BY

LABORATORY

CASE #

SDG #

M.I. Wens-Rollosson d-o

222-S

242 EVAPORATOR

241-AP-107

SAMPLES/MATRIX V21-5740/WATER
V21R1-5740/WATER

1 7 /g9 V21R2-5740/WATER
V23-5740/WATER
V23R1-5740/WATER
V23R2-5740/WATER
V26-5740/WATER
V27-5740/WATER
V28-5740/WATER
V31-5740/WATER

DATA ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. Instrument Calibration

3. ICV/CCV Standards

4. Blanks

5. Laboratory Control Sample

6. Duplicate Analysis

7. Matrix Spike/Matrix Spike Dup.

8. Other Ouality Control

TOTAL
U

0

0

0

0

0

X

X

N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The total uranium chemical analyses were conducted in
accordance with the recommended quality control requirements with a few minor
qualifications for exceeding control limits with duplicate and matrix spike
analyses.

NOTES: The total uranium analyses were performed by laser fluorimetry using
procedure LA-925-106.

000165
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ADDENDUM 1A REV. 0

Wetchem OC

Name M.I. Weyns-Rollosson Date 01-07-94

QC Check: HOLDING TIMES

COMMENTS: Analytical holding times were assessed to determine whether the
requirements for wet chemistry analyses were met. The samples were collected
on 08/01/93 and received by TMA Laboratory on 08/02/93. Analyses were
conducted between 9-9-93 and 11-1-93. Since no holding times have been
established for total uranium, the holding times are accepted. All samples
were received in good condition and preserved in accordance with SW-846.

ACTION: No action was required.

constituent value/aual ifier

000166

sample #

/R,1172



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

Wetchem OC

Name M.I. Wevns-Rollosson Date 01-07-94

QC Check: INSTRUMENT CALIBRATION

COMMENTS: The data was examined to determine whether the instruments used were
calibrated at the correct frequency and that the calibration was performed
correctly. All instruments must be calibrated on a daily basis or upon each
set-up. Ion Chromatography calibration must be performed with a minimum of a
blank and 3 standards with a minimum correlation coefficient of 0.995. Data
is qualified as unusable if reported from an instrument that was not
calibrated or was calibrated with less than the minimum number of standards.
Associated sample results were qualified as estimated if the correlation
coefficient was less than 0.995.

ACTION: All criteria were met.

constituent value/qualifier

000167

samole #

/ IL73- r



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0
Wetchem DC

Name M.I. Weyns-Rollosson Date 01-07-94

QC Check: INITIAL AND CONTINUING CALIBRATION VERIFICATION

COMMENTS: An Initial Calibration Verification (ICV) standard must be run at
the beginning of each run. A Continuing Calibration Verification (CCV)
standard must be run at a 10% frequency. The recoveries for all ICVs and CCVs
must be within ± 10% of the true value. If the ICV/CCV results are outside
the acceptable range, all associated sample results are qualified as
estimated.

ACTION: All.criteria were met.

constituent value/oualifier

/ 4174
000168

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

Wetchem OC

Name M.I.Weyns-Rollosson Date 01-07-94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency. If the
concentration of analytes in the blanks exceeded 5 times the sample
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.

ACTION: All criteria were met.

constituent value/qualifier

/ #175
000169

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

Wetchem QC

Name M.I.Weyns-Rollosson Date 01-07-94

QC Check: LABORATORY CONTROL SAMPLE

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/qualifier

Ifi A7G-

000170

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

Wetchem OC

Name M.I.Wevns-Rollosson Date 01-07-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are indicators of laboratory precision based on
each sample matrix. Duplicate analysis must be performed at a 5% frequency or
1 per batch, whichever is greater. The relative percent devi-ation (RPD) for
duplicate analyses should be less than 20% for sample results greater than 10
times the IDL. If the RPD is greater than 20%, the associated sample results
are qualified as estimated.

ACTION: The duplicate RPD for the total uranium analysis of sample V23R1
exceeded control limits, resulting in the qualification of this results as
estimated.

sample #

V23R2-5740

constituent

U

value(uu/ml)/aualifier

1.68E-2

(t 177'
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Wetchem OC

Name M.I. Wevns-Rollosson Date 01-07-94

QC Check: MATRIX SPIKE/MATRIX SPIKE DUPLICATE

COMMENTS: Matrix spike sample analyses provide information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be performed at a 20% frequency and recoveries should be between
75-125%. If the spike result is between 30-74% or >125%, results are
qualified as estimated. Sample results associated with a spike recovery of
less than 30% are qualified as unusable.

ACTION: The matrix spike recoveries for samples V21-5740 and V23-5740 were
out of control limits, resulting in the qualification of these results as
estimated. The samples were re-analyzed with acceptable matrix spike and MSD
recoveries.

sample #

V21-5740

V23-5740

constituent

U

value(ua/ml)/uualifier

3.83E-2

2.85E-2U J

/ftrI7S
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DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

ICP DATA ASSESSMENT

1-5-94 SAMPLES/MATRIX

J.M. JONES

222-S

242 EVAPORATOR

241-AP-107

V21/WATER
V23/WATER
V26/WATER
V27/WATER
V28/WATER
V31/WATER

DATA ASS

Chain of Custody/Holding Times

Instrument Calibration

ICV/CCV Standards

Blanks

Interference Check Sample

Laboratory Control Sample

Duplicate Analysis

Matrix Spike/Matrix Spike Dup.

CRDL Standard

Serial Dilution

Other Quality Control

ESSMENT SUMMARY

AA

0

0

-±-dd

0

N/A

M

0

0

N/A

N/A

N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data was qualified as estimated (UJ) due to recovery
problems with ICV (>110%). The LCS was not digested; therefore, it was not
indicative of system control.

NOTES: The AA metals analyses were performed using Procedure LA-355-131.

* Refer to the corresponding attachments for explanations of any problems.

14-L79 000173
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WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

INORGANIC QC

Name J. M. Jones Date 1-5-94

QC Check: HOLDING TIMES

COMMENTS: Analytical holding times were assessed to determine whether the
requirements for GHAA analyses were met. The maximum allowable holding time
for metals evaluated by GHAA is six months. The samples were collected on 8-1-
93 and acquired by the 222-S lab on 8-2-93. The samples were received in good
condition and preserved in accordance with SW-846.

ACTION: No action was required.

constituent value/Qualifiersample #

7 74/
Y--180,



WHO-SD-WM-DP-063
ADDENDUM IA REV. 0
INORGANIC OC

Name J.M. JONES Date 1-5-94

QC Check: INSTRUMENT CALIBRATION

COMMENTS: The data was examined to determine whether the instruments used were
calibrated at the correct frequency and that the calibration was performed
correctly. All instruments must be calibrated on a daily basis or upon each
set-up. Atomic Absorption calibration must be performed with a minimum of a
blank and 3 standards with a minimum correlation coefficient of 0.995. Data
is qualified as unusable if reported from an instrument that was not
calibrated or was calibrated with less than the minimum number of standards.
Associated sample results were qualified as estimated if the correlation
coefficient is less than 0.995.

ACTION: All criteria were met.

constituent value/aualifier

1' 000175

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

INORGANIC OC

J. M. Jones Date: 1-5-94

QC Check: INITIAL AND CONTINUING CALIBRATION VERIFICATION

COMMENTS: An Initial Calibration Verification (ICV) standard must be run at the
beginning of each run. A Continuing Calibration Standard (CCV) must be run at
a 10% frequency. The recoveries for all ICVs must be within ± 10% of the true
value and the recoveries for CCVs within ± 20% for AA and ± 10% for ICP. If
the ICV/CCV results are outside the acceptable range, all associated sample
results are qualified as estimated.

ACTION: The ICV digested standard was outside the 90-110% criteria range, and
there was no ending CCV. The LCS was utilized as an alternative, but it was not
digested and, therefore, not indicative of system control. The results were
qualified according to the following table.

constituent

As
As re-run #1
As re-run #2
Se
As
As re-run #1
As re-run #2
Se
As
Se
As
Se
As
Se
As
Se

value/aualifier

<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013

ug/ml

ug/ml

ug/ml

ug/ml

ug/ml

ug/ml

/ 76

Name:

sample #

V21

V23

V26

V27

V28

V31



WHC-SD-WM-DP-05 3

ADDENDUM 14 REV. 0
INORGANIC OC

Name J.M. JONES Date 1-5-94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the sample exceeded 5 times the blank
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.

ACTION: The ICB and Prep Blank were one in the same.

constituent value/aualifier

#183
000177

sample #

7



WHC-SD-WM-DP-053
ADDENDUM iA REV. 0

INORGANIC OC

Name J.M. JONES Date 1-5-94

QC Check: INTERFERENCE CHECK SAMPLE

COMMENTS: The ICP Interference Check Sample (ICS) is run to verify the
instrumental interelement and background correction factors. An ICS must be
run at the beginning and end of each sample analysis run or twice per 8 hour
shift. The results for the ICS solution AB analysis must fall within the
control limits of ± 20% of the true value. In addition, the ICS raw data is
examined for results with an absolute value of > IDL for those analytes which
are not present in the ICS solution. Associated sample results are qualified
as estimated when the ICS criteria are not met.

ACTION: Not applicable for As/Se.

constituent value/uualifier

C 00178

sample #

/-184



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0
INORGANIC OC

J. M. Jones Date: 1-5-94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the overall
performance of all steps in the analysis, including sample preparation. All LCS
results must fall within the control limits of i 20% of the true value. If the
LCS recovery is > 120% or 50 - 79%, sample results are qualified as estimated.
Results associated with an LCS recovery of < 50% are qualified as unusable.

ACTION: The LCS was not digested, but the samples were digested. This cannot
be used for system control. The results were qualified as indicated in the
following table.

constituent

As
As re-run #1
As re-run #2
Se
As
As re-run #1
As re-run #2
Se
As
Se
As
Se
As
Se
As
Se

value/aualifier

<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013
<0.013

ug/ml

ug/ml

ug/ml

ug/ml

ug/ml

ug/ml

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
Uj
UJ
UJ

Name:

sample #

V21

V23

V26

V27

V28

V31

, ' H

P-185-



ADDEJDUI VAREV. 0

SI-NRGANIC __.

Name J.M. JONES Date 1-5-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are indicators of laboratory precision based on
each sample matrix. Duplicate analysis must be performed at a 5% frequency or
1 per batch, whichever is greater. The relative percent deviation (RPD) for
duplicate analyses should be less than 20% for sample results greater than 10
times the IDL. If the RPD is greater than 20%, the associated sample results
are qualified as estimated.

ACTION: All criteria were met.

constituent value/qualifier

S" 000180

sample-#

0__ 186



WHC-SD-WM-DP-05 3

ADDENDUM 1A/REV. 0

INORGANIC OC

Name J.M. JONES Date 1-5-94

QC Check: MATRIX SPIKE/MATRIX SPIKE DUPLICATE

COMMENTS: Matrix spikes sample analysis provide information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be performed at a 20% frequency and recoveries should be between
75-125%. If the spike result is between 30-74% or >125%, results are
qualified as estimated. Sample results associated with a spike recovery of
less than 30% are qualified as unusable.

ACTION: All criteria were met.

constituent value/oualifier

/t4S7 000161

sample #



AD.:)ENDM

- III W{CLLQL

Name J.M. JONES Date 1-5-94

QC Check: CONTRACT REQUIRED DETECTION LIMIT STANDARD

COMMENTS: A Contract Required Detection Limit Standard (CRA) is performed to
evaluate instrument performance near the detection limit for AA and ICP
metals. The control limit is only advisory.

ACTION: Standard was not run for As/Se.

constituent value/oualifier

I'32-

4~

1a RI., 0

sample #

0-tes



AD:)ENDUM iA REV, 0

INORGANIC _C

Name J.M. JONES Date 1-5-94

QC Check: SERIAL DILUTION

COMMENTS: Serial dilutions are run to determine whether significant physical
or chemical interferences exist due to sample matrix. In addition, the
results of the serial dilution can be used to determine whether sample results
greater than the instrument linear range can be reported as valid results.
Analyte results for a five fold dilution that are greater than 50 times the
IDL must agree within 10% difference (%D) of the original results. If the
criteria are not met, the results are qualified as estimated. In the presence
of negative interferences, professional judgement is used to qualify the data.

ACTION: Not applicable for As/Se.

value/qualifiersample # constituent

011LF5



WHC-SD-WM-DP-053
PPENDUM 14REV. 0

DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SOG #

1-03-94

M.I. Weyns-Rollosson 4.-2 /L,

222 S

242 Evaporator

Tank 241-AP-107

SAMPLES/MATRIX V21-5797/WATER
V23-5797/WATER

flq V26-5797/WATER
V27-5797/WATER
V28-5797/WATER
V31-5797/WATER

DATA ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. Instrument Calibration

3. ICV/CCV Standards

4. Blanks

5. Interference Check Sample

6. Laboratory Control Sample

7. Duplicate Analysis

8. Matrix Spike/Matrix Spike Dup.

9. CRDL Standard

10 Serial Dilution

11. Other quality Control

0 = data had no problems
X = minor problems, data may be
M = data qualified due to major

qualified
problems/some data may be unusable

OVERALL ASSESSMENT: The mercury analyses were conducted in accordance with the
recommended quality control requirements.

NOTES: The mercury analyses were performed using LA 325-104.

* Refer to the corresponding attachments for explanations of any problems.

#4 0 000184

HG
CVAA

0

0

0

0

0

0

0

0

N/A

N/A

N/A



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

INORGANIC OC
N

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: HOLDING TIMES

COMMENTS: Analytical holding times were assessed to determine whether the
requirements for metals analyses were met. The maximum holding times for
mercury is 13 days if stored in plastic and 38 days if stored in glass. The
samples were collected on 8-1-93 and received by the 222-S Laboratory on 8-2-
93. All samples were received in good condition and preserved in accordance
with SW-846.

ACTION: All criteria were met.

constituent value/qualifier

/Jtl.I.L
000185

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

INORGANIC QC

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: INSTRUMENT CALIBRATION

COMMENTS: The data was examined to determine whether the instruments used were
calibrated at the correct frequency and that the calibration was performed
correctly. All instruments must be calibrated on a daily basis or upon each
set-up. Atomic Absorption calibration must be performed with a minimum of a
blank and 3 standards with a minimum correlation coefficient of 0.995. Data
is qualified as unusable if reported from an instrument that was not
calibrated or was calibrated with less than the minimum number of standards.
Associated sample results were qualified as estimated if the correlation
coefficient is less than 0.995.

ACTION: All criteria were met.

constituent value/aualifier

000186

sample #

//f v z



WHC-S-D- V V- 
ADDENDUM 1V REV. 0

INORGANIC C

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: INITIAL AND CONTINUING CALIBRATION VERIFICATION

COMMENTS: An Initial Calibration Verification (ICV) standard must be run at
the beginning of each run. A Continuing Calibration Standard (CCV) must be
run at a 10% frequency. The recoveries for all ICVs must be within ± 10% of
the true value and the recoveries for CCVs within ± 20% for AA and ± 10% for
ICP. If the ICV/CCV results are outside the acceptable range, all
associated sample results are qualified as estimated.

ACTION: All criteria were met.

constituent value/aualifier

G 00187

sample #

J9/153



WHC-SD-WM-DP-053
ADDENDUM A REV. 0

INORGANIC OC

Name M.I. Weyns-Rollosson Date 1-3-94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the sample exceeded 5 times the blank
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.

ACTION: All criteria were met.

constituent value/aualifier

00018

sample #

P-194'



WHC-SD-WM-DP-053
ADDENDUM 14 REV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: INTERFERENCE CHECK SAMPLE

COMMENTS: The ICP Interference Check Sample (ICS) is run to verify the
instrumental interelement and background correction factors. An ICS must be
run at the beginning and end of each sample analysis run or twice per 8 hour
shift. The results for the ICS solution AB analysis must fall within the
control limits of ± 20% of the true value. In addition, the ICS raw data is
examined for results with an absolute value of > IDL for those analytes which
are not present in the ICS solution. Associated sample results are qualified
as estimated when the ICS criteria are not met.

ACTION: All criteria were met.

constituent value/qualifier

()001I3

sample #

( 7q "Lq'Z3*



WHC-SD-WM-DP-053
ADDENDUM 14 REV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent val ue/oual i fi er

00030

sample #

"



WHC-SD-WM-DP-0 53ADDENDUM 1A REV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are indicators of laboratory precision based on
each sample matrix. Duplicate analysis must be performed at a 5% frequency or
1 per batch, whichever is greater. The relative percent deviation (RPD) for
duplicate analyses should be less than 20% for sample results greater than 10
times the IDL: If the RPD is greater than 20%, the associated sample results
are qualified as estimated.

ACTION: All criteria were met.

constituent value/aualifier

97000

sample #



WHC-SD-WM-DP-053
ADDENDUM iA REV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 1-3-94

QC Check: MATRIX SPIKE/MATRIX SPIKE DUPLICATE

COMMENTS: Matrix spikes sample analysis provide information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be performed at a 20% frequency and recoveries should be between
75-125%. If the spike result is between 30-74% or >125%, results are
qualified as estimated. Sample results associated with a spike recovery of
less than 30% are qualified as unusable.

ACTION: All criteria were met.

constituent value/aualifier

/ 8 fi3(302

sample #

(,00-15 2



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

ICP DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

01-05-94 SAMPLES/MATRIX

M.I. Weyns-Rollosson .wJ l/UC 1g

222-S

242 EVAPORATOR

241-AP-107

V21-8750/WATER
V23-8750/WATER
V23R-8750/WATER
V26-8750/WATER
V27-8750/WATER
V28-8750/WATER
V31-8750/WATER

DATA ASSESSMENT SUMMARY

Chain of Custody/Holding Times

Instrument Calibration

ICV/CCV Standards

Blanks

Interference Check Sample

Laboratory Control Sample

Duplicate Analysis

Matrix Spike/Matrix Spike Dup.

CRDL Standard

Serial Dilution

Other Oualitv Control

0 = data had no problems
X = minor problems, data may be
M = data qualified due to major

qualified
problems/some data may be unusable

OVERALL ASSESSMENT: The ICP metal analyses were conducted in accordance with
the recommended quality control requirements, with a few exceptions. Several
results were qualified as estimated for exceeding control limits for
duplicates, laboratory control samples, and blanks.

NOTES: The ICP metals analyses were performed using procedure LA-505-151.

0 Refer to the corresponding attachments for explanations of any problems.

090193

1.

2.

3.

4.

5.

6.

7.

8.

9.

10

11.

ICP

0

0

0

X

0

X

X

0

N/A

N/A

N/A

//WW



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

INORGANIC OC

Name M.I. Weyns-Rollosson Date 01-05-94

QC Check: HOLDING TIMES

COMMENTS: Analytical holding times were assessed to determine whether the
requirements for metals analyses were met. The maximum holding time for ICP
metals is 180 days. The samples were collected on 08-01-93 and received by
the 222-S Laboratory on 08-02-93. All samples were received in good condition
and preserved in accordance with SW-846.

ACTION: All criteria were met.

constituent value/aualifier

I/ 2C0 0001S4

sample #



WHC-SD-WM-DP-053
ADDENDUM 14 REV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 01-05-94

QC Check: INSTRUMENT CALIBRATION

COMMENTS: The data was examined to determine whether the instruments used were
calibrated at the correct frequency and that the calibration was performed
correctly. All instruments must be calibrated on a daily basis or upon each
set-up. Atomic Absorption calibration must be performed with a minimum of a
blank and 3 standards with a minimum correlation coefficient of 0.995. Data
is qualified as unusable if reported from an instrument that was not
calibrated or was calibrated with less than the minimum number of standards.
Associated sample results were qualified as estimated if the correlation
coefficient is less than 0.995.

ACTION: All criteria were met.

constituent value/aualifier

P4- zc 0001S5

sample #



WHC-SD-WM-DP- 053

ADDENDUM I REV. 0
INORGANIC OC

Name M.I. Weyns-Rollosson Date 01-05-94

QC Check: INITIAL AND CONTINUING CALIBRATION VERIFICATION

COMMENTS: An Initial Calibration Verification (ICV) standard must be run at
the beginning of each run. A Continuing Calibration Standard (CCV) must be
run at a 10% frequency. The recoveries for all ICVs must be within ± 10% of
the true value and the recoveries for CCVs within ± 20% for AA and ± 10% for
ICP. If the ICV/CCV results are outside the acceptable range, all
associated sample results are qualified as estimated.

ACTION: All criteria were met.

constituent value/aualifier

/ Arc2
000196

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0
INORGANIC OC

Name M.I. Weyns-Rollosson Date 01-05-94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the sample exceeded 5 times the blank
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.

ACTION: The following analytes were qualified as non-detect since the sample
results were not five times the amount in the preparation blank: Iron in
samples V21, V23, and V23R; Magnesium in samples V23R and V26; Calcium in
samples V26 and V27; and Zinc in sample V26. The silver result for sample
V23R was qualified as non-detect because the sample result was not five times
the amount in the continuing calibration blank. The iron result in sample V21
was qualified as estimated since the absolute value of the blank, which was
negative,.was not greater than two times the IDL.

sample #

V21

V23

V23R

V26

V27

constituent value(ua/L)/aualifier

Fe

Fe

Ag
Fe
Mg

Mg
Ca
Zn

Ca

11.0

11.0

6.0
21.0

5.0

3.0
8.0
3.0

8.0

UJ

U

U
U
U

U
U
U

U

/4-203,
000197

I_ '



WHC-SD-WM-DP-0 53

ADDENDUM 1A REV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 01-05-94

QC Check: INTERFERENCE CHECK SAMPLE

COMMENTS: The ICP Interference Check Sample (ICS) is run to verify the
instrumental interelement and background correction factors. An ICS must be
run at the beginning and end of each sample analysis run or twice per 8 hour
shift. The results for the ICS solution AB analysis must fall within the
control limits of ± 20% of the true value. In addition, the ICS raw data is
examined for results with an absolute value of > IDL for those analytes which
are not present in the ICS solution. Associated sample results are qualified
as estimated when the ICS criteria are not met.

ACTION: All criteria were met.

constituent value/ualifier

000198

sample #

/-204



WHC-SD-WM-DP-0 53

ADDENDUM 1A REV.
INORGANIC QC

Name M.I. Wevns-Rollosson Date 01-05-94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sampl
overall performance of all steps in th
preparation. All LCS results must fal
the true value. If the LCS recovery i
qualified as estimated. Results assoc
qualified as unusable.

ACTION:
table.

e (LCS) serves as a monitor of the
e analysis, including sample
I within the control limits of ± 20% of
s > 120% or 50 - 79%, sample results are
iated with an LCS recovery of < 50% are

The ICP sample results were qualified as indicated by the following

constituent value(ua/L)/aualifier

20500
875
560

47100
1990
2100

2,260,000 J

8.0 UJ
50.9 J

8.0 UJ
50.0 .

113000 J
51.8 J

30.0 UJ

ffi-zc's 000159

0

sample #

V21

V23

V23R

V26

V27

Ca
Mg
Zn

Ca
Mg
Zn

Na

Ca
Ag

Ca
Ag

Ca
Ag

Ag

V28

V31



WHC-SD-WM-DP-0 53

ADDENDUM 1AREV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 01-05-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are indicators of laboratory precision based on
each sample matrix. Duplicate analysis must be performed at a 5% frequency or
1 per batch, whichever is greater. The relative percent deviation (RPD) for
duplicate analyses should be less than 20% for sample results greater than 10
times the IDL. If the RPD is greater than 20%, the associated sample results
are qualified as estimated.

ACTION: The ICP results were qualified as

sample # constituent

indicated by the following table.

value(uc/L)/aualifier

20500
30.8
11.0

190
560

16.2
47100

20.0
30.0
11.0

1990

0

UJ
UJ
J

0
0
U]
U
U
0

2590 J
21.0 UJ

8.0
232

3.0
15.0

3.0

50.0
1290

15.8
15.0

234

/,i2o

U
J
UJ
UJ
UJ

J
0
0
UJ
0

000:20c

V21

V23

V23R

Ca
Cr
Fe
Pb
Zn

Ba
Ca
Cd
Cr
Fe
Mg

Ca
Fe

Ca
Pb
Mg
Mn
Zn

Ag
Al
Ba
Mn
Zn

V26

V27



WHC-SD-WM-DP-0 53

ADDENDUM IA REV.

INORGANIC UC

Name M.I. Wevns-Rollosson Date 01-05-94

QC Check:

sample #

V28

DUPLICATE ANALYSIS CONTINUED

constituent

Al
Ba
Ca
Fe
Mg
Mn
Zn

value(uq/L)/aualifier

1260
52.4

113000
399

6900
189

5020

30.0 UJ
895 0
15.0 UJ

3530 0
272 1
375 1

15.0 UJ
382 1

/AC7
0002o1

0

V31 Ag
Al

. Ba
Ca
Fe
Mg
Mn
Zn



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

INORGANIC OC

Name M.I. Wevns-Rollosson Date 01-05-94

QC Check: MATRIX SPIKE/MATRIX SPIKE DUPLICATE

COMMENTS: Matrix spikes sample analysis provide information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be performed at a 20% frequency and recoveries should be between
75-125%. If the spike result is between 30-74% or >125%, results are
qualified as estimated. Sample results associated with a spike recovery of
less than 30% are qualified as unusable.

ACTION: All criteria were met.

constituent value/aualifier

000202

sample #

-Zc
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WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

01-06-94

D.E. STROUP

222-S

242A EVAPORATOR

107-AP-A-222-088

SAMPLES/MATRIX

7A

V31-8730,8725
V34-8730,8725
WATER

DATA ASSESSMENT SUMMARY

Chain of Custody

Initial Calibration

Efficiency Checks

Background Checks

Preparation Blanks

MS/Tracers/Carriers

Duplicate Analysis

LCS

0 = data had no problems

GEA

0

0

0

0

X

0

0

0

A&B

0

0

0

0

0

X

0

0

X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data is acceptable with the minor qualifications noted
above and on the corresponding attachments.

NOTES: V31 is the field blank and V34 is a composite sample.

o Refer to the corresponding attachments for explanation of any problems.

000211

1.

2.

3.

4.

5.

6.

7.

8.

/ - 217



WHC-SD-WM-DP-053
ADDENDUM IAREV. 0

RADIOCHEMICAL OC

Name D.E. Stroup Date 01-06-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The samples were collected 8-1-93 and analyzed with the required
180 days

ACTION: No action is required.

constituent value/qualifier

000212

sample #



WHC-SD-WM-DP-053
ADDENDUM MREV. 0

RADIOCHEMICAL OC

Name D.E. Stroun Date 01-06-93

QC Check: INITIAL CALIBRATION

COMMENTS: The data packages are reviewed to verify that the instrument was
calibrated within the time period specified by the laboratory standard
operating procedure or manufacturer's instruction. Instrument efficiencies
are determined from the initial calibration. If the instrument was not
calibrated within the specified time period, all associated results are
qualified as unusable.

ACTION: No action is required.

constituent value/aualifier

000'213

sample #

- ?119 1
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ADDENDUM 1A REV. 0

RADIXCHEMICAL OC

Name D.E. Stroup Date 01-06-94

QC Check: EFFICIENCY CHECKS

COMMENTS: Efficiency checks are counted to ensure that acceptable instrument
performance is maintained on a day to day basis. Efficiency check data is
reviewed to verify that the frequency requirements were met and that all
results were within control limits (< 3 sigma). If efficiency QC criteria are
not met, sample results are qualified as estimated.

ACTION: No action is required.

constituent value/aualifier

000214

sample #

W- 22



WHC-SD-WM-DP-053
ADDENDUM 14 REV. 0

RADIOCHEMICAL OC

Name D.E. Stroup Date 01-06-93

QC Check: BACKGROUND CHECKS

COMMENTS: Background radiation is measured by counting a simulated sample or
source which identical to the actual sample except for the absence of
radioactivity from a sample source. Background checks must be acquired for
each detector system on a regular basis. The frequency of background checks
is dependent on the sample count time.

Count Time

0-1 hour
1-8 hours
>8 hours

Backaround Freauencv

1 per 8 hours
1 per 24 hours
1 per week

Background checks should not deviate more than 3 times the standard deviation
of normal operating conditions. If the background results are outside of the
specified frequency or control limits, sample results are qualified as
estimated.

ACTION: All criteria were met.

constituent value/qualifier

000215

sample #

/f-'21



WHC-SD-WM-DP-053
ADDENDUM IA REV. 0

RADIOCHEMICAL OC

Name D.E. Stroup Date 01-06-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks were evaluated for the presence of contaminants.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the blanks exceeded 5 times the sample
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.
There is possible Cs-137 contamination of the GEA sample. A re-run was
completed.

ACTION: Qualify the original GEA V34 Cs-137 results as estimated (J).

sample #
V34

constituent
Cs-137

val ue/oual i fi er
1.23E-4 uCi/mL

000216lk-gzz
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ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D.E. StrouD Date 01-06-94

QC Check: MATRIX SPIKES/TRACERS/CARRIERS

COMMENTS: Matrix spikes, tracers, and carriers are used in radiochemical
analyses to indicate overall accuracy for a given matrix. Matrix spikes are
not required for GEA or Total (Gross) Beta analyses. The control limits for
matrix spikes, carriers, or tracers is less than three standard deviations of
normal operating conditions. Results outside these limits are qualified as
estimated or unusable based on the judgement of the reviewer.
The Total Alpha spike and spike duplicate recoveries were low and a re-run was
completed. The re-run spike recovery was low and the duplicate spike recovery
was within limits. The chemist states in the narrative that the re-run spike
was not prepared properly. In a cc: mail correspondence it is stated that
solids were noted on the counting planchet after sample evaporation and the
conclusion was made that self adsorption was the cause for the low recoveries
on the initial and re-run.

ACTION: Qualify the Total Alpha results as estimated, non detect (UJ).

sample #
V31
V34
V34 rerun

constituent
Total Alpha

" "

" "

value/aualifier
<1.21E-6 uCi/mL
<1.96E-6
<7.14E-7

/At-223

UJ
UJ
UJ

( 0 OCAl 7



ADCIE-1i-WM DP-053
ADDENDUM1A REV.

RADIOCHEMICAL_ C

Name D.E. Stroun Date 01-06-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analysis are performed to monitor the precision of the
method. Duplicate results should be within 3 sigma of normal operating
conditions. If either the sample or duplicate is below the Minimum Detectable
Activity (MDA) then no control limit applies. All results outside the control
limit are qualifed as estimated.

ACTION: All QC criteria were met.

constituent value/aualifier

/ t 224 000218-

0

sample #



" WoV-v V-~)?-053
ADDE ,IDUM 1/4 REV. 0

RADIOCHEMICAL

Name D.E. Strouu Date 01=06-94

QC Check: LABORATORY CONTROL SAMPLES

COMMENTS: The Laboratory Control Sample (LCS) is a monitor of the overall
performance of analytical method, including sample preparation. An LCS must
be analyzed with each batch. The LCS recoveries must be within 3 times the
standard deviation of normal operating conditions. Results outside these
limits are qualified as estimated or unusable depending on the mood of the
validator.

ACTION: No action is required.

constituent value/qualifier

000219

sample #

/ - zaks



DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL DATA ASSESSMENT

01-06-94 SAMPLES/MATRIX V34-5787/WATER
V34R-5787/WATER

M.I. Weyns-Rollosson d-j- / / V34-5788/WATER
V34-8789/WATER

222-S V34-8784/WATER

242 EVAPORATOR

241-AP-107

DATA ASSESSMENT SUMMARY

I OUTD SCINTLLATION

H-3 C-14

Chain of Custody 0 0

Initial Calibration 0 0

Efficiency Checks 0 0

Background Checks 0 0

Preparation Blanks 0 0

MS/Tracers/Carriers M 0

Duplicate Analysis 0 0

LCS 0 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some

Se-79

0

0

0

0

0

M

0

X

Tc-99

0

0

0

0

0

0

0

0

data may be unusable

OVERALL ASSESSMENT: The liquid scintillation analyses were conducted in
accordance with the recommended quality control requirements with a minor
qualification poor LCS recoveries during the Selenium-79 analysis and major
qualifications due to poor matrix spike/carrier recoveries for the analysis of
Tritium and Selenium-79.

NOTES: The liquid scintillation analyses were performed using the following
procedures: Tritium (LA-218-114). Carbon-14 (LA-348-104), Selenium-79 (LA-365-
132),. and Technetium-99 (LA-438-101).

o Refer to the corresponding attachments for explanation of any problems.

0 0 0 2 0

1.

2.

3.

4.

5.

6.

7.

8.

/ 2Z2



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0
RADIOCHEMICAL OC

Name M.I. Weyns-Rollosson Date 11-23-93

QC Check: CHAIN OF CUSTODY

COMMENTS: The sample was collected by WHC on 08-01-93 and transferred in
chilled containers without incident to the 222-S Laboratory for analysis. The
222-S Laboratory received the samples on 08-02-93 and analysis took place
between 8-17-93 and 10-15-93, within the 180 day holding time specifications.

ACTION: No action is required.

constituent value/aualifier

000221

sample #



WHC-SD.WM-DP-0 53

ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name M.I. Weyns-Rollosson Date 01-06-94

QC Check: INITIAL CALIBRATION

COMMENTS: The data packages are reviewed to verify that the instrument was
calibrated within the time period specified by the laboratory standard
operating procedure or manufacturer's instruction. Instrument efficiencies
are determined from the initial calibration. If the instrument was not
calibrated within the specified time period, all associated results are
qualified as unusable.

ACTION: No action is required.

constituent value/qualifier

000222

sample #

/t -228



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0
RADIOCHEMICAL OC

Name M.I. Wevns-Rollosson Date 01-06-94

QC Check: EFFICIENCY CHECKS

COMMENTS: Efficiency checks are counted to ensure that acceptable instrument
performance is maintained on a day to day basis. Efficiency check data is
reviewed to verify that the frequency requirements were met and that all
results were within control limits (< 3 sigma). If efficiency QC criteria are
not met, sample results-are qualified as estimated.

ACTION: No action is required.

constituent value/cualifier

R/A223, 000223

sample #



WHC-SD-WM-DP-053
ADDENDUM iAREV. 0

RADIOCHEMICAL OC

Name M.I. Wevns-Rollosson Date 01-06-94

QC Check: BACKGROUND CHECKS

COMMENTS: Background radiation is measured by counting a simulated sample or
source which is identical to the actual sample except for the absence of
radioactivity from a sample source. Background checks must be acquired for
each detector system on a regular basis. The frequency of background checks
is dependent on the sample count time.

Count Time

0-1 hour
1-8 hours
>8 hours

Backaround Freouencv

1 per 8 hours
1 per 24 hours
1 per week

Background checks should not deviate more than 3 times the standard deviation
of normal operating conditions. If the background results are outside of the
specified frequency or control limits, sample results are qualified as
estimated.

ACTION: No action is required.

constituent value/aualifier

000224M-230

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL UC

Name M.I. Weyns-Rollosson Date 01-06-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks were evaluated for the presence of contaminants.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the blanks exceeded 5 times the sample
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.

ACTION: No action is required.

constituent value/qualifier

0 C 002 25

sample #

/ _231'



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name M.I. Wevns-Rollosson Date 01-06-94

QC Check: MATRIX SPIKES/TRACERS/CARRIERS

COMMENTS: Matrix spikes, tracers, and carriers are used in radiochemical
analyses to indicate overall accuracy for a given matrix. Matrix spikes are
not required for GEA or Total (Gross) Beta analyses. The control limit for
matrix spikes, carriers, or tracers is less than three standard deviations of
normal operating conditions. Results outside these limits are qualified as
estimated or unusable based on the judgement of the reviewer.

ACTION: The matrix spike recoveries for the tritium analysis of sample V34
and its duplicate were extremely high (3438% and 2989%) and the carrier
recoveries for Selenium-79 were extremely low (23% and 28.5%), resulting in
the qualification of these results as unusable. The tritium analysis of
sample V34 was re-run because the spike was prepared incorrectly. The matrix
spike recovery of the re-analysis was acceptable.

constituent value (uCi/ml)/aualifier

H-3
Se-79

3.35E-2
<5.38E-6

R
R

/6-232
OGGZZ6

samole #

V34



WHC-SD-WM-DP-053
ADDENDUM 1AREV.

RADIOCHEMICAL OC

Name M.I. Wevns-Rollosson Date 01-06-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are performed to monitor the precision of the
method. Duplicate results should be within 3 sigma of normal operating
conditions. If either the sample or duplicate is below the Minimum Detectable
Activity (MDA) then no control limit applies. All results outside the control
limit are qualified as estimated.

ACTION: No action is required.

constituent value/aualifier

/Ar2aa
000227

0

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name M.I. Weyns-Rollosson Date 01-06-94

QC Check: LABORATORY CONTROL SAMPLES

COMMENTS: The Laboratory Control Sample (LCS) is a monitor of the overall
performance of the analytical method, including sample preparation. An LCS
must be analyzed with each batch. The LCS recoveries must be within 3 times
the standard deviation of normal operating conditions. Results outside these
limits are qualified as estimated or unusable depending on the judgement of
the validator.

ACTION: An LCS was not run with the Se-79 analysis of sample V34, resulting
in the qualification of this result as estimated.

constituent

Se-79

val ue/oual i fi er

<5.38E-6uCi/ml UJ

00028

sample #

V34

IjV234



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

January 7, 1993

D. J. Smith

222-S

241-AP-107

241-AP-107

SMPLES/MATRIX

-h

V-34/Liquid

DATA ASSESSMENT SUMMARY

Chain of Custody

Reauested/Reported Anal.

Holding Times

Calibration

Efficiency Checks

Background Checks

Duplicate Analysis

MS/Tracers/Carriers

Analytical Blanks

LCS

Other OC Checks

0 = data had no problems
X = minor problems, data may

Sr-90

0

0

0

0

X

X

0

0

X

0

0

be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The overall quality of the data is good. All results
were qualified as estimated for missing efficiency and background check
documentation. The Sr-90 results were also qualified for Preparation blank
contamination above acceptable levels.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

//9-235'

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

0 0 0 IIAL9



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: CHAIN OF CUSTODY

COMMENTS: The sample was collected by WHC on 8/1/93 and transferred in
without incident to the 222S laboratory. The laboratory received the samples
in good condition. All chain of custody documentation has been included in
the data package.

ACTION: No action is required.

constituent value/qualifier

OO0zso

sample #

lkZ1436



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: REQUESTED VERSUS REPORTED ANALYSES

COMMENTS: The Chain of Custody and Sample Analysis Request forms were
compared with the analysis reported by the laboratory. All analysis requested
performed according to instruction.

ACTION: No action is required.

value/oualifiersample # constituent

1 -2-37



WHC-SD-WM-DP-o53
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check HOLDING TIMES

COMMENTS: Samples should be analyzed within the period of 180 days from the
date of sampling. Samples should be properly contained and preserved (e.g.,
acidified) in accordance with laboratory standard procedures, to ensure that
sample integrity is maintained. Holding times for each radionuclide were
established by comparing the sampling date on the chain-of-custody record with
the dates of analysis found in the data package.

Analysis date - sample date = Radionuclide holding time

All applicable holding times were met.

ACTION: No action is required.

value/Qualifiersampfle # constituent



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: INITIAL CALIBRATION

COMMENTS: The data packages are reviewed to verify that the instrument was
calibrated within the time period specified by the laboratory standard
operating procedure or manufacturer's instruction. Instrument efficiencies
are determined from the initial calibration. If the instrument was not
calibrated within the specified time period, all associated results are
qualified as unusable.

ACTION: No action is required.

constituent value/qualifier

ooZo3a

sample #

A US



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Datel/7/94

QC Check: EFFICIENCY CHECKS

COMMENTS: Efficiency checks are counted to ensure that acceptable instrument
performance is maintained on a day to day basis. Efficiency check data is
reviewed to verify that the frequency requirements were met and that all
results were within control limits (< 3 sigma). If efficiency QC criteria are
not met, sample results are qualified as estimated.

Since efficiency check data was not provided, all results are qualified as
estimated.

ACTION: Qualify Sr-90 as estimated.

constituent

Sr-90

value/oualifier

1.14 E-4 uCi/ml J

I4r240 0000Z.4

sample #

V-34



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: BACKGROUND CHECKS

COMMENTS: Background radiation is measured by counting a simulated sample or
source which identical to the actual sample except for the absence of
radioactivity from a sample source. Background checks must be acquired for
each detector system on a regular basis. The frequency of background checks
is dependent on the sample count time.

Count Time

0-1 hour
1-8 hours
>8 hours

Backaround Freauencv

1 per 8 hours
1 per 24 hours
1 per week

Background checks should not deviate more than 3 times the standard deviation
of normal operating conditions. If the background results are outside of the
specified frequency or control limits, sample results are qualified as
estimated.

Since background checks were not provided, all Sr-90 results are qualified as
estimated.

ACTION: Qualify Sr-90 results as estimated.

constituent value/qualifier

1.14 E-4 uCi/ml J

/A- 241 000235

sample #

V-34 Sr-90



WHC-SD-WM-DP-053
ADDENDUM 1AREV.

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analysis must be performed with every analytical batch or
every twenty samples, whichever is more frequent. This requirement may be
satisfied with the analysis of an MS/MSD sample. Method or program DQO
specified control limits shall be applied to sample results where they exist,
otherwise the Relative Percent Difference (RPD) shall be less than 20% for
water samples (<35% for soils) if the sample result is greater than 5X times
the RDL. If the sample result is less than 5 times the RDL, the difference
between the primary and duplicate results must be less than the RDL for water
samples and less than 2 times the RDL for soils. If both sample and duplicate
results are below the Method Detection Limit (MDL) or Sample Quantitation
Limit (SQL), then no control limit applies.

ACTION: All QC criteria were met.

constituent value/uualifier

0

sample #

23;G

0C

/#-24Z



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: MATRIX SPIKES/TRACERS/CARRIERS

COMMENTS: Matrix spikes, tracers, and carriers are used in radiochemical
analyses to indicate overall accuracy for a given matrix. Matrix spikes are
not required for GEA or Total (Gross) Beta analyses. The control limits for
matrix spikes, carriers, or tracers is less than three standard deviations of
normal operating conditions. Results outside these limits are qualified as
estimated or unusable based on the judgement of the reviewer.

ACTION: All carrier recoveries were acceptable.

constituent value/aualifier

/#4r243'
000237

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks were evaluated for the presence of contaminants.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the blanks exceeded 20% of the sample
concentration, the associated sample results were qualified as estimated. If
the absolute value of any negative blank values exceeded the Instrument
Detection Limit (IDL), non-detects were qualified as estimated (UJ) and
positive results within 2 times the absolute value of the blank value as
estimated. In this case, the Sr-90 blank result was 30% of the sample result.

ACTION: Qualify all Sr-90 results as estimated.

sample # constituent

Sr-90

value/qualifier

1.14 E-4 uCi/ml JV-34

/ p -,Z44
0, A O

01



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: LABORATORY CONTROL SAMPLES

COMMENTS: The Laboratory Control Sample (LCS) is a monitor of the overall
performance of analytical method, including sample preparation. An LCS must
be analyzed with each batch. The LCS recoveries must be within 3 times the
standard deviation of normal operating conditions. Results outside these
limits are qualified as estimated or unusable depending on the judgement of
the validator.

ACTION: No action is required.

constituent value/qualifier

000-9

sample #

/6-245



WHC-SD-WM-DP-053
ADDENDUM 1A REV. O

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: OTHER QUALITY CONTROL

COMMENTS: The radiochemical data was examined for compliance with specific
project Data Quality Objectives and the Statement of Work. Any trends
observed in the performance of an instrument, method, or laboratory of the
course of the analysis are noted.

ACTION: All analyses were performed according to the requirements of the QAPP
and TPP. No action is required.

constituent value/aualifier

000240

sample #

/fi-;!46



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SOG #

January 7. 1993

D. J. Smith

222-S

241-AP-107

241-AP-107

S MPLES/MATRIX V-34/Liquid

DATA ASSESSMENT SUMMARY

1-129

Chain of Custody 0

ReQuested/Reported Anal. 0

Holding Times 0

Calibration 0

Efficiency Checks X

Background Checks X

Duplicate Analysis 0

MS/Tracers/Carriers NA

Analytical Blanks 0

LCS 0

Other OC Checks 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The overall quality of the data is good. All results
were qualified as estimated for missing efficiency and background check
documentation.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

000241

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.



WHC-SD-WM-DP-0 53

ADDENDUM 1REV. 0
RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: CHAIN OF CUSTODY

COMMENTS: The sample was collected by WHC on 8/1/93 and transferred in
without incident to the 222S laboratory. The laboratory received the samples
in good condition. All chain of custody documentation has been included in
the data package.

ACTION: No action is required.

constituent value/qualifier

(00242

sample #

A,,28



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL DC

Name D. J. Smith Date 1/7/94

QC Check: REQUESTED VERSUS REPORTED ANALYSES

COMMENTS: The Chain of Custody and Sample Analysis Request forms were
compared with the analysis reported by the laboratory. All analysis requested
performed according to instruction.

ACTION: No action is required.

value/nualifiersample # constituent

62Z74 3/#,249-



WHC-SD-WM-DP- 053
ADDENDUM IA REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check HOLDING TIMES

COMMENTS: Samples should be analyzed within the period of 180 days from the
date of sampling. Samples should be properly contained and preserved (e.g.,
acidified) in accordance with laboratory standard procedures, to ensure that
sample integrity is maintained. Holding times for each radionuclide were
established by comparing the sampling date on the chain-of-custody record with
the dates of analysis found in the data package.

Analysis date - sample date = Radionuclide holding time

All applicable holding times were met.

ACTION: No action is required.

constituent value/qualifier

600144

sample #

/// 250



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0
RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: INITIAL CALIBRATION

COMMENTS: The data packages are reviewed to verify that the instrument was
calibrated within the time period specified by the laboratory standard
operating procedure or manufacturer's instruction. Instrument efficiencies
are determined from the initial calibration. If the instrument was not
calibrated within the specified time period, all associated results are
qualified as unusable.

ACTION: No action is required.

constituent value/qualifier

(k-251i
000243

sample #



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Datel/7/94

QC Check: EFFICIENCY CHECKS

COMMENTS: Efficiency checks are counted to ensure that acceptable instrument
performance is maintained on a day to day basis. Efficiency check data is
reviewed to verify that the frequency requirements were met and that all
results were within control limits (< 3 sigma). If efficiency QC criteria are
not met, sample results are qualified as estimated.

Since efficiency check data was not provided, all results are qualified as
estimated.

ACTION: Qualify 1-129 as estimated.

constituent value/aualifier

<4.35 E-5 uCi/ml UJ

sample #

V-34 1-129

O 00 246/4-252



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: BACKGROUND CHECKS

COMMENTS: Background radiation is measured by counting a simulated sample or
source which identical to the actual sample except for the absence of
radioactivity from a sample source. Background checks must be acquired for
each detector system on a regular basis. The frequency of background checks
is dependent on the sample count time.

Count Time

0-1 hour
1-8 hours
>8 hours

Backaround Freauenev

1 per 8 hours
1 per 24 hours
I per week

Background checks should not deviate more than 3 times the standard deviation
of normal operating conditions. If the background results are outside of the
specified frequency or control limits, sample results are qualified as
estimated.

Since background checks were not provided, all 1-129 results are qualified as
estimated.

ACTION: Qualify 1-129 results as estimated.

constituent value/qualifier

<4.35 E-4 uCi/ml UJ

0 03000'247

sample #

V-34 1-129

/#-253



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analysis must be performed with every analytical batch or
every twenty samples, whichever is more frequent. This requirement may be
satisfied with the analysis of an MS/MSD sample. Method or program DQO
specified control limits shall be applied to sample results where they exist,
otherwise the Relative Percent Difference (RPD) shall be less than 20% for
water samples (<35% for soils) if the sample result is greater than 5X times
the RDL. If the sample result is less than 5 times the RDL, the difference
between the primary and duplicate results must be less than the RDL for water
samples and less than 2 times the RDL for soils. If both sample and duplicate
results are below the Method Detection Limit (MDL) or Sample Quantitation
Limit (SQL), then no control limit applies.

ACTION: All QC criteria were met.

constituent value/aualifier

00oet&

sample #

Ik,254



WHC-SD-WM-DP-053
ADDENDUM IAREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: MATRIX SPIKES/TRACERS/CARRIERS

COMMENTS: Matrix spikes, tracers, and carriers are used in radiochemical
analyses to indicate overall accuracy for a given matrix. Matrix spikes are
not required for GEA or Total (Gross) Beta analyses. The control limits for
matrix spikes, carriers, or tracers is less than three standard deviations of
normal operating conditions. Results outside these limits are qualified as
estimated or unusable based on the judgement of the reviewer.

ACTION: All carrier recoveries were acceptable.

constituent value/aualifier

255
Cy00249

sample #



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks were evaluated for the presence of contaminants.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the blanks exceeded 20% of the sample
concentration, the associated sample results were qualified as estimated. If
the absolute value of any negative blank values exceeded the Instrument
Detection Limit (IDL), non-detects were qualified as estimated (UJ) and
positive results within 2 times the absolute value of the blank value as
estimated. In this case, the blank result was less than the MDA.

ACTION: No action is required.

value/aualifiersample # constituent

() 0 =,I *
/'d ZGG



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: LABORATORY CONTROL SAMPLES

COMMENTS: The Laboratory Control Sample (LCS) is a monitor of the overall
performance of analytical method, including sample preparation. An LCS must
be analyzed with each batch. The LCS recoveries must be within 3 times the
standard deviation of normal operating conditions. Results outside these
limits are qualified as estimated or unusable depending on the judgement of
the validator.

ACTION: No action is required.

constituent value/aualifier

/t 257

sample #

0001251



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D. J. Smith Date 1/7/94

QC Check: OTHER QUALITY CONTROL

COMMENTS: The radiochemical data was examined for compliance with specific
project Data Quality Objectives and the Statement of Work. Any trends
observed in the performance of an instrument, method, or laboratory of the
course of the analysis are noted.

ACTION: All analyses were performed according to the requirements of the QAPP
and TPP. No action is required.

constituent value/qualifier

000252

sample #



WHC-SD-WM-DP-053
ADDENDUM 14 REV. 0

RADIOCHEMICAL DATA ASSESSMENT

SAMPLES/MATRIX

14/v

V34/LIQUID

REVIEWED BY

LABORATORY

CASE #

SDG #

D.J. SMITH

222-S LABORATORY

242 EVAPORATOR

TANK 241-AP-107

DATA ASSESSMENT SUMMARY

TOTP4L

01. Chain of Custodv

Pu239/240 241

0 0

2. Initial Calibration 0 0 0 0

3. Efficiency Checks X X X X

4. Background Checks X X X X

5. Preparation Blanks 0 0 0 0

6. MS/Tracers/Carriers 0 0 0 0

7. Duplicate Analysis 0 0 0 0

8. LCS 0 0 0 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: All results were qualified as estimated (UJ) for missing
efficiencvand backcround check resultsand control charts.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

253 1000253

DATE 1-4-94

Pu238



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

January 7.

D. J. Smith

222-S

241-AP-107

241-AP-107

1993 SAMPLES/MATRIX

Afi/ sk

V-34/Liquid

DATA ASSESSMENT SUMMARY

Cm243/244

Chain of Custody 0

Requested/Reported Anal. 0

Holding Times 0

Calibration 0

Efficiency Checks X

Background Checks X

Duplicate Analysis 0

MS/Tracers/Carriers 0

Analytical Blanks 0

LCS 0

Other CC Checks 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The overall quality of the data is good. All results
were qualified as estimated for missing efficiency and background check
documentation.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

/#-260 $53.1/
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WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL pC

Name D.J. SMITH Date 1-4-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The sample was collected by WHC on 08-1-93 and transferred in
chilled containers without incident to the 222-S Laboratory for the following
analyses: Np , Pu239/249, Am2. The 222-S Laboratory received the samples on
08-02-93 and analysis took place on 09-02-93 and 09-10-93, within holding time
specifications.

ACTION: No action is required.

constituent value/qualifier

06 fl()254

sample #

/k ZGIL6



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D.J. SMITH Date 1-4-94

QC Check: INITIAL CALIBRATION

COMMENTS: The data packages are reviewed to verify that the instrument was
calibrated within the time period specified by the laboratory standard
operating procedure or manufacturer's instruction. Instrument efficiencies
are determined from the initial calibration. If the instrument was not
calibrated within the specified time period, all associated results are
qualified as unusable.

ACTION: No action is required.

constituent value/qualifier

26? 000'255

sample #



WHC-SD-WV -,J -

ADDENDUM 1A REVl. 0

RADIOCHEMICA.jL

Name D.J. SMITH Date 01-04-94

QC Check: EFFICIENCY CHECKS

COMMENTS: Efficiency checks are counted to ensure that acceptable instrument
performance is maintained on a day to day basis. Efficiency check data is
reviewed to verify that the frequency requirements were met and that all
results were within control limits (< 3 sigma). If efficiency QC criteria are
not met, sample results are qualified as estimated. Efficiency checks were
not provided by the laboratory.

ACTION: Qualify all results as estimated.

constituent

Np237

Pu23
9/240

Am241

Pu238

Cm243/
244

value/qualifier

<1.48 E-5/UJ
<5.34 E-4/UJ
<6.37 E-4/UJ
<5.97 E-4/UJ
<6.37 E-4/UJ

//- 263 00O256

sample #

V34
V34
V34
V34
V34



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D.J. SMITH Date 01-04-94

QC Check: BACKGROUND CHECKS

COMMENTS: Background radiation is measured by counting a simulated sample or
source which identical to the actual sample except for the absence of
radioactivity from a sample source. Background checks must be acquired for
each detector system on a regular basis. The frequency of background checks
is dependent on the sample count time.

Count Time

0-1 hour
1-8 hours
>8 hours

Backaround Frequency

1 per 8 hours
1 per 24 hours
1 per week

Background checks should not deviate more than 3 times the standard deviation
of normal operating conditions. If the background results are outside of the
specified frequency or control limits, sample results are qualified as
estimated. Background check results were not provided by the laboratory.

ACTION: Qualify all results as estimated.

constituent value/qualifier

<1.48 E-5/UJ
<5.34 E-4/UJ
<6.37 E-4/UJ
<5.97 E-4/UJ
<6.37 E-4/UJ

264
00257

sample #

V34
V34
V34
V34
V34

Np237

Pu1
39/24

0

Am241

Pu238

Cm24
3/244



WHC-SD-WM-DP-053
ADDENDUM 1AREV. 0

RADIOCHEMICAL OC

Name D.J. SMITH Date 01-04-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks were evaluated for the presence of contaminants.
At least one preparation blank is required for each sample batch. If the
concentration of analytes in the blanks exceeded 5 times the sample
concentration, the associated sample results were qualified as nondetected
(U). If the absolute value of any negative blank values exceeded the
Instrument Detection Limit (IDL), non-detects were qualified as estimated (UJ)
and positive results within 2 times the absolute value of the blank value as
estimated.

ACTION: No action is required.

constituent value/aualifier

(0'58

sample #

// - 2G.5



WHC-SD-WM-DP-053
ADDENDUM 1A REV. 0

RADIOCHEMICAL OC

Name D.J. SMITH Date 01-04-94

QC Check: MATRIX SPIKES/TRACERS/CARRIERS

COMMENTS: Matrix spikes, tracers, and carriers are used in radiochemical
analyses to indicate overall accuracy for a given matrix. Matrix spikes are
not required for GEA or Total (Gross) Beta analyses. The control limit for
matrix spikes, carriers, or tracers is less than three standard deviations of
normal operating conditions. Results outside these limits are qualified as
estimated or unusable based on the judgement of the reviewer.

ACTION: No action is required.

constituent value/qualifier

/4 - zcc
0n0259

sample #



WHC-SD-WM-DP-0 53

ADDENDUM 14REV.

RADIOCHEMICAL OC

Name D.J. SMITH Date 01-04-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate analyses are performed to monitor the precision of the
method. Duplicate results should be within 3 sigma of normal operating
conditions. If either the sample or duplicate is below the Minimum Detectable
Activity (MDA) then no control limit applies. All results outside the control
limit are qualifed as estimated.

ACTION: All QC criteria were met.

constituent value/aualifier

(300250

0

sample #

/-2167



WHC-S-" V- J 5
ADDENDUM 1 0REI. o

RADIOCHEMICALQC_.

Name D.J. SMITH Date 01-04-94

QC Check: LABORATORY CONTROL SAMPLES

COMMENTS: The Laboratory Control Sample (LCS) is a monitor of the overall
performance of analytical method, including sample preparation. An LCS must
be analyzed with each batch. The LCS recoveries must be within 3 times the
standard deviation of normal operating conditions. Results outside these
limits are qualified as estimated or unusable depending on the judgement of
the validator.

ACTION: No action is required.

constituent value/aualifier

268
(I/- , 1

sample #
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1 Y7 , -VJD-053 REV 0 ADDENDUM IA

REQUEST FOR SPECIAL ANALYSIS (RSA)

Sapl. Origin

3. Submmed By

r, 1 w tta ~-

4. Reque star N.m.

SC~oy L ktY( ' L
5. Rs queter F-cnc/MSN

3-3-H73 9 / 7, -

RSA No.

596
6. Charge Code/Work Packae

N I L1-7
7. Data Required

?(3/5 /
Collected 12. Number ci 13. Volume of 14, Protocols

B. Customer ID Date Time 9. Laboratory D Samples Semples w None

0-7-. AP[ NOA-1 Othsir

EICERCLA

15. Sample Type

E Solid El Soi l Slurry

Ga. or QWaste

SolutIon Q Sludge 5 Of
E Other (specify)

16. Storage Requirements

specify

17. Process Knowledge/Known Listed Wastes

Unknown

21nown [PI..searichlist) /Mj--

2_viou.ly itubmitt__ for this Project (/

10. Determination 11. Expected Range 18. S.rv.y Dote Rat

A-- c-a- HPT Signature

19. Disposition of Waste

1 I2-9 E Return to Client/Location

H - 3 _ Dispose per 222-S Procedures

Pvcs4 7A~d ______________ rther 4'f 19Pt LU a&DwMTF9C_

- P - 2.49 /- o

20. Additional Information
1S,,f, tto_7-AfP- cot-A9 L3 4e 6a. 3-t ..c d. t

(-IVaI volu 
0 4-vA4 SA4 . 10-7-4, /7

S.37-r- / m7--/r- D / A" 107--

- TA L

-73~~~~- Sri~u k" Sprl- Dp e 4 ,
- Sr-l a 4 Z-It, H3, Pt/L o C.-

1w- - 4p- 2S7, A , -T, Y-o -TL-t
Chain of Custod 22. Assigned Custodial Group select one)

fNo N rZ2sNo-~~l- 5] PCL 5K S ENV 5ProcegsE Number -- -

1 'a 1 2 4. Lob tory, nt g .. Okf re quired -

23. Sample Received By: -n

Dae: rMe:

2. Data Submitted

312-/ /.

/ o 7- AP



- Sample Origin

IC) 7- aP

Yr. ...r-.X-rA; -.- n ,-ZV ;~9

REQUEST FOR SPECIAL ANALYSIS (RSAI

2. Date Submitted

3. Submjtned lBy

6c -c .tc,--

4. Req 33ste r em.n

5. freqies mr 'son./MSIN

273 -cj739 /TC---om

ADDENDUM

CCt r1. ard' 12. Numbrer of 13. Volume of 14. Protocols

8. Cust.,m.r 10 Labowra r ID S[pe s m s oerICRA
Date Tme

0 -7 - A P- S 40-1-5 - 40s- E] NOA.1 Other

(00 []CEACLA

15. Sanpl. Type

Solid 5 Soil 5 Slurry

Ga. tB%"er 5 Waste

Solution 5 Sludge ] Oil
Other (specify)

16. Storage fequirements

.. .. ____ . E..Specify -

17. hoc... Knowledge/Known Listed Wastes

Unknown

<Kwn (Please attach 1i41 1,jJc- - . f

Fviously submItted for this Project < s o -- A-F a
10. Determination 11. Expected Range 18. Survey Dose Rate

I Urt~r. Ft'reracAvx~ ___________________ JPT Signature

O H
19. Disposition of Waste

H E Return to Clint/Location

E] Dispose per 222-S Procedures

P'As

20. Additional Inflornation

IC-

c-NH
-TIC -__3_lSp __. __-_-_-

Cnain of Custody 22. Assigned Custodial Group (solect one)

0 N m (No sCt, tj 1 9-a I CF ) MraC H osU ENV Plocest
Num~ber:

23. Sample Recirved~ ma Mnagor I required)

Date: Time- 1-730 000 200 Ds.: ata;
BC-6700-1 SI 11/92)

.1A
AA No.

6. Charge Code/Work Package

7. Dare Required

1 /J3 1 _

I I 
I



7.ZW C

REQUEST FOR SPECIAL ANALYSIS (RSA)

Sempla OrIgin

-t - $

B. Customer 10

2[ Date Submitted 4, Rrtuetrte N#Ine

3. Submined B

|;P -o

Collected

Date 4me

L C (

9. Laboratory ID

P-- C I
io-7-A-- 6//13 j~lo' I

6. Reque cer Ptonc/M& 1N

73 -3-- L 7-3 T -
12. Numbor of

Saiple
F Volume of

Sampla a

. .... o.
ISCA No.

6. Charge Coda/Work Package

1 41UL1t7

7. Data Roquired

14. Protocols

None

NQA-

E]CE RCLA

3RCRA

E Other

15. Sample, Type 
SurIo7 -AP- \ Solid soil E Srry

Gas _ __Wall@

Solution f Sludge Oil
Other (specify).

16. Storage .. Rquhemenrta

3tone

Specify

17. Process Knowledge/Known Listed Wastes

Unknowr

Known (Pleaae anach lis t) E~V'7 mt F---
_Previously sumined for this Project St-4r1A'' t /0 -- i

10. Determination 11. Expected Range . Dose Rate

-C - .- HPT Signature

19. Disposition of Waste

'A I h fReoirn to Client/Location

-a ~ or- i ]Dispose per 222-S Procedures

20. Additional inldfr AT(c 5 ,93

- i ric-P: 4 aer

IC- -

- P- - s

sk 3P PL 2.. 44 k C.<:. lb 't ( 0 7 -M
N H Sk it ( C2-,S? s tA s s ,-A 1) # 1407-V2

-S,4 ek' I T- P, 7 , 1s A 9-Yf LC s

Chain of Custody 0 e - c - 22. Assigned Custodial Group Iseject one)

N - 3 (1 -S flENV Process

rrK 5  Numnber: t 6P~-~ec
-24. Lab faB ry m a r jig equirod) .-

23. Sample Received By- 24. -a-e-

--- 040.'-
Date: 3 Time: 2 .ate:

L/ BC-670f3-181 (11/ 21

/ (-. 

2 
11

PI - . - I - .

r



ADDENDUM 1A
-S 

tO

REQUEST FOR SPECIAL ANALYSIS (RSA)

S ample Origin

I ., 0,1,=-a

2. Data Submtted

-r / ;! / 9_~5
3. Submited I

C C.e~ U. i-k 81cr

4. Requester Name

6 s:-- - $nII
S. Requester Phone/MSIN

.S7> 7 /9 -

/ Z ) -Y
6. Charge tode/Work Package

2/ I13
Colected 12. Number of 13. Volume of 14. Protocols

B. Customer ID D. ] Vm 9. Laboratory Samples Samples None RCRA

AM Em) AQt-erOthe
/7-A rP - _____/'o i.L4-fNA lta

7- 9/h(-i 1 . a V alA E CERCLA

1. Sample Type

ED Solid 5 So 1 Slurry
Gas 5r Waste

Solution 5 Sludge 5 Oil

ElOther (specifyl
16. Storage Requirements

D<one

EDspecify

17. Process Knowledge/Known Listed Wastes

Unknown

D___wn (PIease . Iach list) E-aa rA
viously submitted for this Project (C, -f-t. f0 -tf)

10. Determination 11. Expected Range Is. Survy Dose R.at

-- 4 c- "-.. H-PT Signature

19. Disposition of Waste
3P Return to ClientILocation

Ur. j, 0 , - ;r-7,,,- r. 5 Dispose per 222-S Procedures

o _______h__ E e r p..e- -rr'~ WiA. MC-- D - -,n s-- P -- 09

- 20. Additional Information SA .

LJ~ r A - L- +S .A p P,;c

(C

SI"fen'-1 s £T.tpl - -4- # .07-At-A

s tehJ...rcz.- Lx. S~hs 0 L< lb 4 -y-
- / - I

Chain of Custody- 22. Assigned Custodial Group (select one

f 1 S73 107- 140 5 ENV P oco4

24 La o to Manager lit required)
23. Sampl Aeceed By: --.

Date: p Arsn t730 Data:

BC-700-1111 (11973LI

IASAN



VWQ-QhM-fP-AQ RFI f AnnlENDUM '

REQUEST FOR SPECIAL ANALYSIS (RSA)

-Sampie Origin 2. Data SubMnre d

S/L- / ' 3
3. Submitted By

16 ~ a L- k

4. Requecter Name

. Reque ster hon-/MSJN

WZ/qx-j

.A )(4-77

12. Number of 12. Volume of 14. Protocol.

8. Customer ID 9. Lb ry 1Samples Sample'O None C CRA

E NOA-1 f Other

~ERCLA

.15. Sample Type

Solid f] Soil f Slurry

as, a1FW-t-r D Wst.

Solution f Sludge Oil

Other (specify)

16. Storage Requirements

0 None

pecify e Q . -+A 4 H V. \/ O-

17. Process Knowledge/Known Listed Wastes

0 Unknown

2 Io wn (Picase enach ist) v-Dp ,f-o -or

Previously submitted for this Pmofect

10. Determination 11. Expected Range 18. Survey Dos. oc

/ 4.rsHPT Signature

19. Disposition of Waste
Return to CiertLLocation

ose per 222-S Procedures

E Other

20. Additional information

(?srv S&teLS.. ?,, -- - -F- vin P, s 6 f
CLP * ~- ,4,j

_________ _5__., SA epts lb 4-L'OA

Chain of Custody 22. Aoign.t Cuslodial Group (select one)

-- o4 3257 2 PCL POSU DENV 0 ProcseX
es Number:

2 3 a m e A e e2d y4 . L ab o r yto M geo I [ I0 r d

Dae ne: Data

LI I~' 
BO 

0011 (1/2

6 . Code/Work Package

7. D.:o Acquired

I / iisqtr

- -U ' JI

BC-G700-181 (11/1921/ / '
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-_ CHAIN OF CUSTODY
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SAMLING INFORMATTiN
Sane Cotcd 47 O!7. z.9- -- rex x //

SaM 3tr- Fc'3lfs--.r' / (St ICUTC& sea[ 1 3 3 s-
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2r! go. 70"4-r p ;.Me No'. :

SUPERV SON R EVIEW - DATE: ?-/--13

AMPLE IDENTIFICATION

Sampte Vuter SaqpLe Schedute Jut-er

CHAIN OF POSSESSION

7 1. / Received ate/Tim:

Retir u ed by: Received :y; Date/Tim:

Ret iz ished by: Received by: Oare/Time:

DoueeNo. 4ev/Mod. Page
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WHOSO-WM-DP-053 RED/ 0 ADDENDUM

SCHAIN OF CUSTCDY
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e 1 ' ~7 3

I ~ 2 2 -S

tea v, or sFnte.af oSc ar-'. N/A

SUPERVISICN REVIEW: OAT

SAMPLE IDENTIFICATION

Samr0 4urcr sawgte sc.eduts iucer

/ C,3 0  V-3/ A/A

CHAUN OF POSSESSION
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SAMPLING INFORMATION

s v IC4A,-t At/ ~~ Oreb I -9 i 4' [ fle laze Pfl

~ei~ar'cs-

SUPEVISION REVIEW: Iv DATE: -F-3
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CHAIN OF POSSESSION _____________
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SAMPLING INFORMATION
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_____________.____ Page VoZ -

SUPERVISION REVIEW: l DATE: i-9-

SAMPLE IDENTIFICATION

SarrpLe Murber SampLe Schedute Mu.ter

CHAIN OF. POSSESSION
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SAMPLE IDENTIFICATION
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SUPERVISION REVIEW: DATE: -2-7

SA7PLE IDENTIFICATION
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ReU Receivd- ID),,4 C

Received p- -7 C
Re/wlished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

/4-2S2
Docuren No. Rev/Mod - Pae

TO-080-030 C-4 21

000273126, C

n



TA N &AR 1 4 PLANT OPrLA

WHC-SD-WM-DP-053 REV 0

'r

/y Z83

ooc:nnC Mo- Rev/Nod Page

TO-080-030 C-4 21

126,Y 000274

CHAIN OF CUSTODY ADDENDUM .1A
vCotac: L- - Lo a le3oe 3

qSiCof t~dino 'Jo. x Offsite Proper, gJo,
p e -- 12 o C e

Shf-o-d to 222 - S L

SAMPLING INFORMATION

Se JllA Q /tate 19-1-9- K Tme

0oct~ n I C.;stC' Scat t 275S

e Chs orr:Le 325-7

1r qield Logbock ard N/A
gi o. we o.

SUPERVISION REVIEW: / /j, DATE: %-Z--

MPLE IDENTIFICATION

SampLe Munber SanpLe ScheduLe Nuber

CHAIN OF POSSESSION

/00 
-, u

ReLir,1uis r Received D1

ReL Ns Received Date/Tim/ 73L,
Ret inguis by: Received by Date/Tim:

Retinquished by- Received by: Dare/Time:

O~anANL~s, 60260C
-. I



WHC-SD-WM-DP-053
ADDENDUM IA REV. 0

THIS PAGE INTENTIONALLY LEFT BLANK

284



WHC-SD-WM-DP-053
ADDENDUM IA REV. 0

SUPPLEMENTAL INFORMATION



WHC-SD-WM-DP-053
ADDENDUM A REV. 0

THIS PAGE INTENTIONALLY LEFT BLANK

M-286



05] From: Scot L Fitzgerald 11/5/93 12:27PM (1917 bytes: 29 ln)

To: George L Miller
Subject: V34 Total apha spike recoveries WHC-SD-WM-DP-053 REVOAOOENDUM 1A
-------------------------------- Message Contents -------------------------------

T SAY IT --- Write It! DATE: November 5, 1993

TO: George Miller

FROM: Scot Fitzgerald

T6-06

T6-50 Telephone: 373-2378

cc:

SUBJECT: Total alpha spike recovery for sample V-34

As you know sample V-34 has been run a total of three times at present. In
the initial run the spike and spike duplicate recoveries were 68.7% and 64.3%
respectively. These values did not meet the 75-125% recovery criteria so the
sample was sent out for rerun. The spike and spike duplicate recoveries for
the rerun were 42.5% and 87.9% respectively. The large variance between the
two recoveries indicated a probable tech error so the sample was sent out for
a second rerun. The spike and spike duplicate recoveries for the second rerun
were 64.0% and. 75.3% respectively. As you can see, one of these values again
falls outside the recovery criteria. During this rerun however, the tech
noted that there were solids present on the counting planchet after sample
evaporation. After discussing the sample appearance with the tech involved, I
1' -e concluded that the low spike recoveries for the initial run and the

nd rerun are most likely due to self adsorption. Since the sample values
arned for all three runs are below are detection limits, a third rerun of

this sample does not seem necessary
MACPATH-GEF1000
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Narrative for NH4+ Analysis for Tank 107-AP

This narrative concerns Batch 1503 of tank 107-AP NH4+ analysis.
detection limit of the blank is not the same as the detection limits
samples analyzed in this batch. The spike and spike duplicate are a
acceptable recovery as set in the TTP. Due to expired holding time,
will not be re-analyzed.

The detection limit

The
of the
t highest
the batch

is inversely proportional to volume of sample used in
the analysis. This was the first batch of 107-AP samples run for NH4+.
Assuming that this tank contained similar concentrations of NH4+ as the
previous evaporator tank (101-AP) analyzed, approx. 2000 ppm, the analyst
began with an appropriate sample size (0.500ml). This volume was first used
for the blank, then the first analysis of the first sample. After the first
analysis, the analyst made an adjustment to a larger sample size (1.000ml) for
the duplicate analysis of the first sample, and the rest of the batch, to
improve the detection limit. The analyst was instructed not to exceed a
1.000ml sample size to conserve the limited amount of sample available. There
was still no analyte detected, so the results were reported.

This batch should be accepted as valid data. The same water and the same
amount of reagent was used for the samples as for the blank, and the samples
were below detection limit for NH4+ using the 1.000ml volume. This shows that
the blank was not contaminated at the lower detection limit. The 125%
recovery translates to a 219ppm bias high. The blank contributed <40ppm.
Again, if spike recovery was high and the samples were still below detection,
there is no reason to suspect the data is not valid.

Robert W. Schroeder
cognizant scientist
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[21] From: John F Orourke at ~WHC338 11/19/93 3:07PM (813 bytes: 13 ln)
To: George L Miller at ~WHC168
cC John G Kristofzski at ~WHC168, Richard J (Dick) Nicklas, Brian H Von Bargen,

"in F Orourke
Iect: 107-AP DATA PACKAGE
------------------------ Message Contents -----------------------------

George, WHC-SD-WM-DP-053 REVO
Our group is not currently preparing documentation for the
second evaporator campaign. Therefore, the LCCS printouts
specified in the Statement of Work for tank 107-AP are not
presently required. I'll let you know if this situation
changes.

I look forward to seeing the preliminary data package for
107-AP in the mid-December time frame.

John O'Rourke
373-2977
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