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SIGNATURE PAGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
"242-A Evaporator Feed Characterization Project - Statement of Work' -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for_the-requested laboratory analyses performed.

^ ^• ^^ ^
Tillman Date
Evaporator Project M ager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
L07150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

49 A^
L. R. Webb T Dtte

^ Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of

- Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

o^ ^^

c`^\. ^- ,^at.a 5'//s/
L. P. Markel Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

Me^5.^^ -/^f-°1'L--
M. A. Bell Date
Manager
Processing and Analytical Laboratories
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Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002

- Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW ( referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP ( referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1of2

. S

HaMaO ooeatlns and EnOnnm^ Cuntrae0or or iM US oepaenwt a ErNrNM^OOA



WHC-SD-WM-DP-025
Addendum 1 Rev 0

Metals (AAS)

Arsenic As
Selenium Se
Mercury Hg

Conventionals (IC)

Fluoride F
Chloride Cl
Nitrite N02
Nitrate N03
Phosphate P04
Sulfate S04

Conventional ( Soecified Methods)

Total Organic Carbon TOC
Total Inorganic Carbon TIC
Cyanide CN
Hydroxide OH
Ph

-° Specific Gravity SpG
Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry ( DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
_ achieve the highest quality data. Factors relevant to sample matrix and the

applicability of the methods to these complex matrices of samples from the
'-^ evaporator candidate and feed tanks may have lead to biased results for some

analytes of concern. The Quality Objectives were:^.,

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
( RPD) must not exceed ± 20% .

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

^/• ^Z ^ 9 z
//

J. H. Tillman, Manager
Inorganic Chemistry PAL
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Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered

^ during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time

_ of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

r
(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
- specifically denotes "TOC" analysis.

(2) 1 nstrumen t Detection Limits i( DL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1of2
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Analyte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia ( NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium ( Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate ( N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite ( NO2) 5000 .180
Phosphate ( P04) 10000 .130
Sulfate (S04) 10000 .130

Aluminum (Al) 50 .075
Barium ( Ba) 2 .003
Cadmium (Cd) 1 .004

- Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead ( Pb) 5 .030
Magnesium ( Mg) 1 .0001
Manganese ( Mn) 2 .001

^ Silver ( Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary

^ according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,

ON and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

J q ^4L
JJ//

J. H. Tillman, anager
Inorganic Che stry PAL
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TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were

- outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

Customer Sample # Lab. I.D. #

2291-1-3 R9408
2291-2-3 R9409
2291-3-3 R9410
2291-4-3 R9411

- Anions are determined on the undigested samples that are diluted if necessary.
IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and
sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of

1 OF 3
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samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis

Customer Sample# Lab I.D.#

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort ( see results for samples 2AW-BD-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 ( R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 ( R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the.smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

- Metals Analysis

Customer Sample # Lab I.D. #
^ 2291-1-1 R9394

2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Pl'asma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for

^ magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards implycontamination or spectral problems. Also, aluminum and

rn sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard
#1 #2

aluminum 141.2% 139.8%
sodium 194.4% 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. # Lab I.D.#

2AW-BD-1 (R332) R1626
2AW-BD-2 (R333) R1627

2 0F3
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These samples were used to determine americium 241 and several other
radionuclides because of concern for criticality. Isotopic analysis for
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

rn

9r

„.,

©,

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive of
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.

^^n 9y9L
J n H. Tillman, Manager
norganic Chemistry PAL
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Westinghouse Internal
Hanford Comp any Memo

From: Office of Sample Management 16500-90-090
Phone: 3-3869 M0-346/200W T6-08
Date: November 26, 1990
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship RI-62

cc: J. D. Briggspl"" T6-14
J. A. Eacker R1-51
D. I. Halgren R1-51
J. H. Kessner3 T6-08
E. J. Kosiancic S0-61

N C. R. Stroup T6-07
RLW File/LB

.,. .

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal'Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting.formats. With the
exception of Nb°4, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient

_ prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory ( e.g., single shell tank sampling).

.;.,_

The discussions that follow are based on the assumption that the laboratory
s will be performing "standard" regulatory type analysis. Analysis MQLs are

based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1 MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

^
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T. 0. Blankenship 16500-90-090
Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Diseharaed to Double Shell Tanks (DSTs) :

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications ( processing parameters), and determination of composition for
regulatory based designation of the waste ( hazardous waste designation).
-Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory 'routine set' analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with

_ typical result turnarounds of I to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of

-- the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

CY% DST Characterization Analysis :

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb°i analysis. This long lived (2xi04 y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for PuZIa at the 222-&Laboratory is complicated by the presence of
this isotope in the spike ( Pu ) added to the analysis to allow cor3rection
for overall yield in the procedure. Fo^4it expected samples, Pu a activity
will be only a small fraction of the Pu activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing -^

°. . ..13
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T. D. Blankenship
Page 3
November 26, 1990

16500-90-090

Samples having greater than normal PuD° (e.g., associated with previous
irradiated thorium processing) ctivity will be detectable using the current
procedures. In these cases, Pu activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samoles for the 242-A Evaporator :

All analyses identified in the Internal Memo appear to be for hazardous waste
^ designation needs. It should be noted that analysis of the vent stack will

require the installation of specialized gas sampling equipment.

General Comments :

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis; it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories ( PNL). This will

° require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

a, Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

-- - • "14
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If you need any additional information or have any questions, please call me
on 3-3869.

R. L. Weiss, Principal Scientist
Office of Sample Management

is

AttachnIents - 7

rr CONCURRENCE:

r `-i.r^! f.^ZL-^ Date ^ zg O
C. R. Stroup, Manager
Analytical LiAboratories

Date
J. riggs, Manager

^ .__,... - , ^ ^ __•_ . ^ --'--
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TABLE 1
D ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

Analvte Hi g h Sa l t L ow S al t A n a l yt e High Salt w Salt
Liauid or i ui Liauid or Liouid
Solid/Slurrv Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2
Ba 2 0.02 Bi 100 0.5

8 20 0.05 Cd 2 0.02

Ca 0.2 0:002 Ce 100 1

Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
F4 10 0.01 La 20 0.2

Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02

^ Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.2

P 50 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 10.5 Ag 30 0.3
Na 60 '0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5

U 1500 15 Zn 2 0.02
Zr 80 0.1

Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg 3 0.03
Se 5 0.05

Anion Analysis by DIONEX

F 6000 10 Cl 4000 5
NO3 20000 10 NO2 20000 10

P04 10000 10 SO4 10000 10

Specific Analysis

CO3 5000 50 TOC(carbon) 5000 50
CN 0,1 0.01 NH4 5000 50

U 100 1 TOX(chlorine)100 10
OH 0.2 0.002 DSC * *

Values for solids are as ug/g
Values for liquids are as ug/ml.
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening __• .
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Page 1 of 1

TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analvte Solid/Slurry High Salt Low Sa lt
L i o uid i ui

Alpha Total 100 1 0.01
Beta Total 350 3.5 0.035

Radionuclides Analyzed by Gamma Energy Analysis

Co60 4 4 0.04
Cst37 5 5 0.05
RuRh706 50 50 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3 75 1.5 1.5
C'4 50 0.5 0.25
Nb' : • •
Se79 50 0.5 0.25
Sr°0 150 - 1.5 0.015
Tc" 250 2.5 0.025
I129 900 9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu23° 200' 21 0.02'
PuZ3q/zi0 50 0.5 0.005
Am241 100 1 0.01
CmZ" 100 1 0.01

o• .

Values for solids are as pCi/g
Values for liquids are as pCi/ml

*
No current analysis capacity for NO

'Potential interferrence on Puz3B analysis from contamination in Pu236 spike
added to the analysis

. ^17
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TABLE 3
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Ounnci cacten -tmt .+
Yncer SoIL On Cnlumn

Pesrteldes/Aroelors Ca5 Nwnhcr unJL ur/Kr lnrl

98. alpha-8HC 319-84-6 0.05 1.7 S
99. beta-8HC 319-85-7 0.05 1.7 5

100. detta-8HC 319-86-8 0.05 1.7 5
101. 6asssa-8NC (Lindane) 58-89-9 0.05 1.7 5
102. Heptachlor 76-44-8 0.05 1.7 5

103. Aldrln 309-00-2 0.05 1.7 5
104. Heptachlor epoxLde 1024-57-3 0.05 1.7 5
105. Endosulfan 1 959-98-8 0.05 1.7 S
106. Dleldrln 60-57-1 0.10 3.3 10
107. 4,4'-DDE 72-55-9 0.10 3.3 10

;,•,^ '

108. Endrin 72-20-8 0.10 3.3 10
rs ° 109. Endosulfan II 33213-65-9 0.10 3.3

^
10

110. 4,41-DDD 72-54-8 0.10 3.3 10
- 111. Endosulfan sulfate 1031-07-8 0.10 3.3 10

112. 4,4--DDT 50-29-3 0.10 3.3 10
r.

113. Nethoxychlor 72-43-5 0.50 17.0 50
114. Endrln katone 53494-70-5 0.10 3.3 10
115. Endrln aldehyde 7421-36-3 0.10 3.3 10
116. alpha-Chlordane 5103-71-9 0.05 1.7 5
117. baasa-Chlordane 5103-74-2 0.05 1.7 5

118. Toxaphene 8001-35-2 5.0 170.0 500
119. ArocLor-1016 12674-11-2 1.0 33.0 100

^
120. Aroclor-1221 11104-28-2 1.0 33.0 100
121. Aroclor-1232 11141-16-5 2.0 67.0 200
122. Arocloe•1242 53469-21-9 1.0 33.0 100

0%
123. Arotlor-1248 12672-29-6 1.0 33.0 100
124. Aroclor-1254 11097-69-1 1.0 33.0 100
125. Aroclor-1260 11096-82-5 1.0 33.0 100

* Quantitation limits llsted for soil/sedisent are based on wet vel;ht. The
quancitatlon LimLts calculated by the laboratory for soLl/sedtnent,
caleulated on dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of lov and medium soil
samples in this sathod for the analysis of Pescicides/Aroclors.
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TABLE 3 ( cont)
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(continued) Ouantt tatton LL mLts*
Low Med. On

Va e Louj LOU o um
Semtvolattles CASNumber ur/L tar/Ke ur/Kr rnv}

69. Dlbenzo:uran 132-64-9 10 330 10000 (20)
70. 2.4-DLnLtrocoluene 121-14-2 10 330 10000 (20)
it. DLechylphchalate 84-66-2 LO 330 10000 (20)
72. 4-Chlorophanyl-phanyl

acher 7005-72-3 10 330 10000 (20)
73. Fluorane 86-73-7 10 330 10000 (20)

74. 4-NltroanLline 100-01•6, 50 1700 50000 (100)
75. 4,6-DLnitro•2-nethylphenol 534-52.1 50 1700 50000 (100)
76. N-nicrosodlphenylasina 86-30-6 10 330 10000 (20)
77. 4-Brosophanyl-phanylethar 101-55-3 10 330 10000 (20)
78. Hexachlorobenzene 118-74-1 10 330 10000 (20)

79. Pentachlorophanol 87.86.5 50 1700 50000 (100)
80. Phenanthrene 85-01-8 10 330 10000 (20)

d1` 81. Mthracene 120-12-7 10 330 10000 (20)
82. Carbazola 86-74.8 10 330 10000 (20)

- 83. DL-n-butylphthalate 84-74-2 10 330 10000 (20)

84. Fluorsnthena 206.44-0 10 330 10000 (20)
85. Pyrene 129-00-0 10 330 10000 (20)
86. Burylbenzylphthalata 85-68-7 10 330 10000 (20)
87. 3,3'-Dichlorobenzidine 91-94.1 10 330 10000 (20)
88. Banzo(a)anthraceee 56-55-3 10 330 10000 (20)

89. Chrysena 218-01-9 10 330 10000 (20)
.,, 90. bis(2-Ethylhexyl)phthalata 117-81-7 10 330 10000 (20)

91. DL-n-ocrylphthalace 117-84-0 10 330 10000 (20)
_ 92. eenzo(b)fluoranthene 205-99-2 10 330 10000 (20)

93. Banzo(k)fluoranthene 207-08-9 10 330 10000 (20)

94. 8enzo(a)pyrene 50-32-8 10 330 10000 (20)
p+ 95. Indeno(1,2,3-cd)pyrene 193-39-5 10 330 10000 (20)

96. DLbanz(a,h)anthracena 53-70-3 10 330 10000 (20)
97. eenzo(b,h,i)perylena 191-24-2 10 , 330 10000 (20)

* QuancLtation limits listed for so11/sediaent are based on vet weight. The
quantitatlon llmits calEulated by the laboratory for soll/sedinenc.
calculaced on dry weight basis as required by the contract, will be higher.

'
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TABLE 3 (cont)

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CAQ1.)

Ouantt tatioD Limtts*

Low Med. On
Water " Jq_U C n l umn

Semtvolatile* CAS Number ur/L i/Re ue/Rr Inrl

34. Phenol 108-95-2 10 330 10000 (20)
35. bta(2•Chloroethyl) ether 111-44-4 10 330 10000 (20)
36. 2-Chlorophenol 95-57-8 10 330 10000 (20)
37. 1,3•DLchlorobenzene 541-73-1 10 330 10000 (20)
38. 1,4-DLchlotobenzene 106-46-7 10 330 10000 (20)

39. 1,2-Dichlorobenzene 95-50-1 10 330 10000 (20)

40. 2-Mathylphenol 95-48-7 10 330 10000 (20)
41. 2.21•oxybls

(1-Chloropropane)ie 108-60-1 10 330 10000 (20)
? 42. 4.Methylphenol 106•44•5 10 330 10000 (20)

43. N-Nltraso•di-n-
dipropylasine 621-64-7 10 330 10000 (20)

44. Hexachloroethane 67-72•1 10 330 10000 (20)
45. NLerobenzene 98-95-3 10 330 10000 (20)
46. Isophorone 78-59-1 10 330 10000 (20)
47. 2•NLtrophenol 88•75•5 10 330 10000 (20)
48. 2,4-Dlsethylphonol 105-67-9 10 330 10000 (20)

49. bts(2-Chloroechoxy)
sethane 111-91-1 10 330 10000 (20)

50 2,4.DLchlorophenol 120-83-2 10 330 10000 (20)
51. 1,2.4-TrLchlorobenzane 120-82-1 10 330 10000 (20)
52. Naphthalena 91-20-3 10 330 10000 (20)

--• 53. 4-ChlocoanllLne 106-47-8 10 330 10000 (20)

54. Hexachlorobutadlene 87-68-3 10 330 10000 (20)
55. 4-Chloro-3-sethylphenol 59-50-7 10 330 10000 (20)
56. 2-Mechylnaphchalene 91-57-6 10 330 10000 (20)
57. Hexachlorocyclopentedlene 77-47-4 10 330 10000 (20)
58. 2,4,6-Trlchlorophenol 88•06•2 10 330 10000 (20)

59. 2,4,5-Trichlorophenol 95-95-4 50 1700 50000 (100)
60. 2-Chloronaphchalenad 91-58-7 10• 330 10000 (20)
61. 2-NLcroanLlLne 88-74-4 50 1700 50000 (100)
62. DLeethylphchalate 1J1-11-7 10 330 10000 (20)
63. Acenaphthylene 208-96-8 10 330 10000 (20)

64. 2.6-Dinltrotoluene 606-20-2 10 330 10000 (20)
65. 3-NLtroanLllne 99-09-2 50 1700 50000 (100)
66. Acenaphchene 83-32-9 10 330 10000 (20)
67. 2.4-Dinitrophanol 51-28-5 50 1700 50000 (100)
68. 4-HLtrophenol 100-02-7 50 1700 50000 (100)

a Previously known by the name bis(2-Chlorotsopropyl) echer _-

(
C.. ^..

.
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TABLE 3 (cont)
age o

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

^

^•'-

nv

-.s.

^

olattles AS Nunber

Quuanci

Va t e r
ur/L

tacton

Low
$oll
uclKr

Ltmtts+

Med.

S211
ur/K

On
Colwnn
(np)

1. Chloromethane, 74.87-3 10 10 1200 (50)
2. BroAooethane 74.83-9 10 LO 1200 (50)
3. Vlnyl Chloride 75-01-4 10 10 1200 (50)
4. Chloroethane 75-00-3 10 10 1200 (50)
5. Methylene Chloride 75-09-2 10 10 1200 (50)

6. Acetone 67-64-1 LO 10 1200 (50)
7. Carbon D1sulfLde 75-15-0 10 10 1200 (50)
8. 1,1-DLchloroechene 75-35-4 10 10 1200 (50)
9. 1,1-DLchloroethane 75-34.3 10 LO 1200 (50)

10. 1,2-Dlchloroethene (total) 540-59.0 10 10 1200 (50)

11. Chloroform 67-66-3 10 10 1200 (50)
12. 1,2-D/ehloroethane 107-06.2 10 10 1200 (50)
13. 2-Bucanone 78-93-3 10 10 1200 (50)
14. 1,1.1-Trlchloroethane 71-55-6 10 LO 1200 (50)
15. Carbon Tetrachlorlde 56-23-5 10 10 1200 (50)

16. Bronodlchlorontethane 75-27-4 10 10 1200 (50)
17. 1.2-Dlchlaropropane 78-87-5 10 10 1200 (50)
18. cis-1.3-Dlehloropropene 10061-01-5 10 10 1200 (50)
19. Trichloroethene 79-01-6 10 10 1200 (50)
20. Dlbroeoehlorosethane 124-48-1 10 10 1200 (50)

21. 1,1.2-Trichloroethane 79.00-5 10 10 1200 (50)
22. Benzene 71-43-2 10 10 1200 (50)
23. erans-1,3-Dlehloropropene 10061-02-6 10 LO 1200 (50)
24. Brosofors 75-25-2 10 10 1200 (50)
25. 4-Hechyl-2-pentanone 108-10-1 10 10 1200 (50)

26. 2-Hexanone 591-78-6 10 LO 1200 (50)
27. Tetraehloroethene 127-18-4 10 10 1200 (50)
28. Toluene 108-88•3 10 10 1200 (50)
29. 1.1,2,2-Tetrachloroethane 79-34-5 10 10 1200 (50)
30. Chlorobenzene 108-90-7 10 10 1200 (S0)^

31. Ethyl Benzene 100-41-4 10 10 1200 (50)
32. Styrene 100-42-5 10 10 1200 (50)
33. Xylenes (Total) 1330-20-7 10 10 1200 (50)

* QuantLtatlon limits listed for soll/sedieent are based on vat weight. The
quantitatlon 11eLts calculated by the laboratory for soll/sedleent,
caleulated on dry weight basis as required by the eontraet, will be higher.
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TABLE 4
SAMPLE RESULT TURNAROUND TINES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

.^..

,-..

cr
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TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (qC) attachment pages, a copy of the

Chain of Custody, and all sample data. One documentation package is completed

for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

^ o Requested Versus Reported Analyses
o Analysis Holding Times

r Level B Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SDG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical

cr work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

" '"23
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

16500-90-090
Attachment 6
Page I of 2

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

.,,

r-

M•

..^

cy^

4-. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.
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TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

^ Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate
,,..

Analysis of Cooling Water

Analysis of Vent Gases

^

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

54000/sample

$2000/sample

16500-90-090
Attachment 7
Page 1 of 1
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit ^ 0.005 ppm in solution
-Typical sample dilution'for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.

c Typical sample dilution for the acid Digestion was O.OlOg/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

,.,. ,
Detection Limit ^ 0.002 ppm in solution

t Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was O.OlOg/mL.
Typical sample dilution for the acid Digestion was O.OlOg/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

rn
Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

__.
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluori de
Detection Limit in solution - 0.09 ppm.

Chloride
Detection Limit in solution - 0.04 ppm.

Nitrate
Detection Limit in solution - 0.24 ppm.

Phosphate
D,qtection Limit in solution - 0.13 ppm.

Sulfate
Detection Limit in solution a 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit ^ 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LM695-101
Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
0.1 ppm NH4 in solution

Ammonia by I(jeldahl

Procedure LA-645-001
Nitrite - 0.184 ppm N0^ in solution
Spectrophotometric Determination of N trite

Procedure LA-265-101
ChroMium VI - 0.1004 ppm Cr' in solution
Spectrophotometric Determination of Hexavalent Chromium

. . ^:
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Procedure: U1-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper 0.0158 Europium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0183
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 Tantalum • 0.0273
Thallium 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035
Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141
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R -3J7a
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SAMPLE CHECK IN LIST

Date/Time Received 0/4/lJ Sample ID -7.4Lc_) -6 n-!

Pro,lect TK4Oa..Ac.c3 Client -,t'Rn.K -!^AamS

Shipping Container IDf ej-1 r6 Shipping I 3ja

1. Condition of Shipping container? ^^^

2. Custody Seals on container intact? Yes CA] No []

3. Custody Seals dated and signed? Yes [ j No []

4. Custody Seals ID t -<L ;Q 416

5. Condition of Samples: 'in good condition

broken

- leaking

6. Samples have: custody seals

,_Gappropriate sample labels
r-

7. The following paperwork should be accounted for (N/A If not applicable):
N-.- -

Chain of Custody I(s]

Request for Special nalysis 1(s) ^.,

S. Have any anomalies been identified? Yes (] No ^

.^ 9. Memos have been initiated for all anomalies identified? Yes (]

Printed Name y'da bh...,e ^z

^ Signature

Date/Time

Please send copy to Office of Sample Management Data Administrator. T6-08 .

.`t
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CHAIN OF CUSTODY

co,wnr ea,i,ct '<? Paul Hai g h r^l^ahd+. <^^^ ``: 373-4655
^

etlt af l'Win; Mo..,, H/A .C}hrte vropett Mo -r
A

N.chd eeinl^^^^ B-Pl ant Sam i e Truck

snrpPw eo ^ ^

SANP IN6 IN ORN TION
..^ .: ^..s^ ^.

,
::.

^
O e

.2/ Z

:Rl«̂i ilA TK 102-AW Ris r/22A wc^edw#s^.frw y2y
r,,4

^
ter U.sf^ er S..ple
Pi Me. i.:..,roxe

G-^ f^.l^eObeolG:ud ^ N AIaP^ ti?g.tn^Y^40 1

SUPERVISION REVIEW: DATE: -f/

6atpl. Muaber Se.ple Sehdule Muib.r

2AW-BD-2 WHC-SO
t9jeWSn02 of Work

R3.73

C1IATIJ nF DOSSFSSTnW

Relinqu(ahd byt

;(/

HJ Received byf OetyTl^et/^^^^ y/ To1

VM.li1pulahd trys R.ce byt ^ Oet./Tlert

R.Flepulahd by: Recal vig bye Oete/Tlr:

R.linqulahd br: Received brt Oet./Tlert
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SAMPLE CNECK IN LIST

Date/Time Received 11 /le-9/ O/4^0 Sample ID Gv - -

Project ^ /D1,4C.) Client

Shipping Container ID/ Shipping I ^ ^a-^•

I. Condition or Shipping container7 /15;

2. Custody Seals on container intact7 Yes 4C) No []

3. Custody Seals dated and signed? Yes No [)

4. Custody Seals ID f^a'`11'17

5. Condition of Samples: 1^ in good condition

broken

^

,

leaking

6. Samples have: custody seals

• ^ appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody il(s)
.^

Request for Special alysis 1(s)

8. Have any anomalies been identified7 Yes [) No

9. Memos have been iniEiated for all anomalies identified7 Yes [)

Printed

rr
Signatur

Date/Tim

Please send copy to orrice of Sample Management Data Administrator. T6-08 «
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CHAIN OF CUSTODY

cirpanr cuncaci tfl.pharr

e+ir ot udt,9'NO ` N/A ote.ii.:Proxrir No, N/A

N.ihfd eF si,ipewa,e `: Sample Truck

Shipped
222_5

SAMPLING INFORMATION
Saaplf Colleeiid^eT' .<ri..`

i .-2VI A ) E- l /0 -lt 1 2-2f

ICf'ChtltOr^R^lf

^Pi N ^^
f[f^̂ ^Fa^pp((^Aj"^M

"f^^I /AO9 VS9s•NO: •z^^ ...,^n

UN

Sample NsnEsr Srplf SehfEulf NuBer

2A,UJS229/- F^S-T-630-0000t. GO-a_ Routine 2/ . .

^

unwin ur rusatssion
RfllnqulshW byt ^ Rfee by D,tf/Tl.r:

Reli/g{ l ished by= R• brt D,tf/il •

RelisquishfE by: RNflvfd D,te/Tlsr:

Relitpuished by. RfaeivM by: D,te/Tisns

v4p. w i49.Z2vo"

37



.. _ ,...-, " -. - JLJ

WkIC- SD-41m-ZR025 Ad en
SAMPL ^`^i^^^-°IN LIST

^^ ^Ifikwd1^ rro

Date/Time Received / Zve

Project/Client

Client Name

D-ABatch or Case I

Cooler 10 ( if noted on outside of cooler) 7F-S ,^dzz gg Y2/.2..

1. Condition of shipping container? C--qwm-4-'

2. Custody Seals on cooler intact? Yes b{] No []

3. Custody Seals dated and signed? Yes No

4. Chain of Custody record is taped on Inside of cooler lid? Yes [] No [] X^^

5. Vermiculite/packing material is: Wet [] Dry [] NA

6. Each sample is in a plastic bag? Yes [] No [] ^t/ A

7. Number of sample containers in cooler: /

8. Samples have:

:^^•

9. Samplds are:

clips (in cans)

,_y- custody seals

hazard labels

in good condition

tape

40 appropriate sample
,

^' âŝ^̂ d^

leaking

,.- broken have air bubbles

other

10. Samples received at ^°C. Coolant type N/A

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custady 1(s) 14s,) -
V

Request for Analysis f(S)

Airbill i X)1/a Carrier ..,^^I/'n,,,r.^Q

12. Have any anomalies been identified above? Yes N No []

13. Memos hive been initiated for all anomalies identified above?

Printed Name/Signature • 6ete/T1me ^ v C)
t of

13

as



WHC-SD-WM-DP-025

^--.
v-.

fly,

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

e^ AGREEMENT
WHC ID SAMPLE LABEL OF
NUMBER NUMBER NUMBER INFORMATION?

^ ^ c^1511 l- -

f aYO 2 of 2

14

- - 39



{

e

11^.c N/A

Saeple Nuiber

2AUI16II91-3

Seeple Sohedule Number

FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSFSiION

Relinquish Reeeived DT: Dete/Tir:

-/2-9 ! t
Relirpuis R1 by Reee ed by:

ylc^
Dste/Tiee:

Relinquished by: Received Date/Time;

Relirquished by: Received by: Dete/Tise:

40



WHC-SQ-WM-DP-025
Addendum I Rev 0

LABORATORY ID
Date Sampled• • I Time Sampled

Sample Site or Sampling ID (-Aq20 Date Received at 222-S

6 3

Time Received at 222-S

Delivered by (Signature) RPT Release (Signature) Dose Rate

Custodian (Signature) Date Mal ysis
Complete

Disposal Date

Comment

Payroll No. TecWReceiver (Signature) Date Entry Code Com nts

2 R.^ 3

3

: C
• . , .

vd ^ L0h
^..' .

- -

a- '

UUU;:J^
, .: BEST AVAIIABLE Cpp1(

sD•eooo-aoa t

-41



wnu-.^u-wPhUl'-025

2.

3.

4.

S.

6.

7.^.,

ho4ecl"d.,A" o ti

e/Time Received ^ AP/ Client Name

Ject/Client / 1O.1 •t3LJ Batch or Case I gl="? 22A

ler 1D or noted on outside of cooler) TF -/

Condition of shipping container?

Custody Seals on cooler Intact7

Custody Seals dated and signed?

Chain of Custody record is taped

Vermiculite/packing material 1s:

Each sample 1s in a plastic bag?

Number of sample containers In c

8. Samples have:

N^-

s.MM7-

Yes [)a No [ )

Yes [1Q No [ )

on lnside of cooler lid? Yes [] No (ij

Wet[) Dry[] -,f/A

Yes[] No[]

soler•

clips (in cans) tape

^custody seals appropriate sample
labels

hazard labels

° 9. Samplds are: in good condition leaking

broken have air bubbles

other

' 10. Samples received at
4A

°C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):!T' .
Chain of Custody i(s)

Request for Analysis (5) 1*92

Airblll I ^__ A-)/, 67
Carrier ,

12. Have any anomalies been identified above? Yes [] No

13. 1•lemos have been initiated for all anomalies identified above? Yes []

Printed Name/Signature f(^,^ • @Qjj/vbate/Time 4 1
r.y. 1 r :

13

NA

BPS7 AVAILABLE COPY

42



WHC-SD-WM-DP-025

SAMPLE CHECK-IN LIST Addendum I Rev 0

SAMPLE NUMBER MATRIX

^

^.,

rr

AGREEMENT
WF{C ID SAMPLE LABEL PNL ID OF
NUMB ER NUMBER NUMBER INFORMATIONl

vP 93-71 2^1cJG/i9/-3 !e^ I

paye 2 of 2

14

..- 43



JANKFARM PL/aNT.OPERATING PROCEDURE
WHC-SD-WM-DP-025
Addendum 1 Rev 0

CHAIN OF CUSTODY

CompanY tantaes T.tepbone _ a .

elu oe Lading No , N/A Otfclte PropertY Nor N/A

N.thod of zhipe.nt Sample Truck

Shipped ta .I + 222-S

SAMPLING INFORMATION

cali.etw

.Sampl. l.ocetlaM ^ ^• gg - /^^ ^ AtJK ^ O -T1W i

^ ^nV
Rwrkf ^ ..^.^^.,'^^^.^:...a ^

" 'r:S aA-' ,^4. .
^lee Chest ar.sa.plw: - flatdlopbook antl •N/A-Pi No - o ps eNO ^ ^^>;•:n..„ •,-

Safple NunWr Sampt. Sehedule Nunher

2A ,l S.P QLl- / FSS-T-630-00001. FO-A. Routine 2

rNeTN OF ansSFSSTnN

Rellnqulsh bY• Received b Date/Tlme:

E

d^py f^ `-c

/1_ ^J

Received hy: DatUTime^

lh by : . Received bY: Date/Tisr:

Rellnqufsh.d bY: Received by: Dat./Tlsr:

^^ ^ ^fp)Z) /

- - . 4*q



WHC- SD-WM-OP-025

Q.^.^iYIDl.4di)^t 4d/<^
Addendum I Rev Q

t?t. . _.

:f; ! (

^^^w (

((

r

.^ .

I
r (

C? '4
Z^

LABORATORY ID
Date Sampled Time Sampled

I

S^tryplS 5ise p{ 5 C^iing I Q1-^
)

^^bL7P-GHuRI
N)G S.1r^1 02 t..)

Date Received at 222-S

13 c

Time Received at 222-S

Delivered by (Signature)

e-n /47

I

RPT Release ( Signature)

!m '

Dose Rate

^Od
ic!

Custodian (Signature) Date Analysis
Complete

Disposal Date

ommenli

Payroll No. TecFVReceiver (Signature) Date Entry Code mment

L i

l ^ Cr

M0

• 2 .

a
z

; ^ .

; tIUU^`J': sabaoo.3.
BEST AVAILABLE COPY=-- 45•--
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WHC-SD-WM-DP-025 y f ^

11 rir°"`"`"`O'"''"'gf Addendum I Rev 0
.. ^

Date/Time Received 6-^^ oZ/a 1"+-- Client Name C.(f • Ai77GacW-

/ o Z-.4ecJ

Pro,lect/Cl ient / Zt//- /0,4u Batch or Case / !L /s&7L tA 2274-

u.^^»ya.t^f= C.C./^irico^f 11^ ^a. zf^t./r2z9/-/
P1C7
Cooier ID o r noted on outside of cooler) Q-/ 8

1. Condition of shipping container?
92=9

2. Custody Seals onrA4ar intact7 Yes [] No [ ]NntG_

3. Custody Seals dated and signed? Yes [] No

4. Chaln or Custody record is #.aped-en i Yes No ()

5. vermiculite/packing material is: Net [ Dry [] .yfi-

6. Each sample is In a plastic bag? Yes [] No [ ] ,U h

7. " Number of sample containers In cooler: 1
^.

8. Samples have: iVa clips (in cans)
•

LvAr tape
,,.

KQ custody seals ropriate sample_z app
"

_.^ hazard labels
elslab

r
9. SamplEs are: 3 in good condition Alo leaking

Y# broken Ara- have air bubbles

1VLf' other

- 10. Samples received at Y,+- °C. Coolant type NW-

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody i(s) ' C rrcL

Request for Analysis /(s') Glry

Airbill I Carrier

12. Have any anomalles been identifled above? Yes [] No

13. Flemos hive been initiated for all anomalies identified above? Yes (Mqi

Printed flame/Signature ^eT k4-,,f ^ A.Le Date/Time lv-7-9W11 g•^.^.-
13

6ocST AVAILABLE COPY -. r7 46



WHC-SD-WMcDB-025

^

r

o-,r

rr.

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

^

1 ^

`
vc)A

Ppo2o}2

BEST AVAILABLE COPY14
47



WHC-SD-WM-DP,-025

TANK'FARNI PL"ANT,`OPERATING PROCEDURE^....x. ^......>.......

.,.,

r-

^...
^..
^

Rtl tipuish by Received Datt/Tint: J Ĵ O^J^

l Is jyy /^ R.e.iwd by7 DLtt/Ti,arWV /
0-2,15

Inquish by: R.e.iv.d bP: Datt/Tise:

Relirquished by: Received by: Datt/Tir:

SkZr# q a-7^

w9
IIII`II

I

48

CHAIN OF CUSTOD

efii of l,diny Mo ^ N/A ofeat. PropertY'M N/A

Neth.d of Ship,.oe ^ Sample Truck

sAt'pp,d tL^. •; 222-S

SAMPLING INFORMATION
^rsCGZt4 s^R+ %^•'e^t,a$tffi^

SaplL Co^INTLdby
.k'e$f^ oiy Y^^ ' .
D.tt^^ ^ '::F^

C

T( Y-
.:::. : .

s"4`^l°^L:i:^+ - IElJ- 1nNK 10 -A^t ) ^.
>>^

RwrkR /f
:^' ••rk^3'^^'

eCA.st^or fasplt ^̂
^

-
.KK !A^^ .0.aY^m&s.. ^x

Fttld^:Copheok and:€^^,'. N/ASS.. & .a^.x^n ..Pi9 No .:3 . P.9t No nt '&'A^a^.szx,•

Sa.pl. Nub.r Suplt Seh.dult Nub.r

2A41S227/-/' fSS-T-630-00001. FD-A. Routine 2

CHATN OF POSSFSSTflN

1 1 ^



WHC-SD-WM-DP-025
Jr^w^r1.C t..f7C1.1^-uY LIJ 1 Addendum 1 Rev 0

n w. n+ww c.mw.e

Date/Time Received 6-7-9/ o zio /ka- Client Name Ai 7-/Go vc4

Project/Client ! Z4//- IQ-ui -1,+r/iC Batch or Case I !Z iSc7L rt 2214-

^--rr..6^t= ..^.riroff- Sa..^{. .m• z 4wrZZ9^-^
P,C-,

c c /

6oo-}er ID (if noted on outside of cooler) Q-^8

1. Condition of shipping container?

2. Custody Seals oni^awsr intact? Yes [] No [];w7cz-

3. Custody Seals dated and signed? Yes [] No [] xr^c¢r ^Q^^

4. Chain of Custody record is taped-nn i Yes No []

5. Vermiculite/packing material is: Wet [] Dry [] A/+

0^ -6. Each sample is in a plastic bag? Yes [] No [] ,v t}

7. Number of sample containers in cooler: I
1.11

^! 8. Samples have: -P/4 clips (in cans) N+ tape

-A^2_ custody seals ^ appropriate sample
labels

_.Le"^ hazard labels

9. Sampids- are: 3 in good condition . AAO leaking

A14 broken have air bubbles

- #^t other

10. Samples received at °C. Coolant type 11A-

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody /(s) G' ^G ^hc^tn^

Request for Analysis 1(S)
92^

Airbill I N,9- Carrier

12. Have any anomalies been identified above? Yes [] No

13. Memos hive been initiated for all anomalies identified above? Yes [vq}

'Do r ;^9a-t
Printed Name/Signature VA+7& Date/Time (o-7-9^

v.o t f z
^p^ 4 • L{,• ^/.cln.^."^

13

49



-JC7
.^u._cw....._^D._1.^ n^,1....a..... ^ n_.. n

,.,.

•e.

._ _ _._. _. ,,,,.^ ......

S/1MPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

WIiC ID

NUMBER

SAMPLE LABEL
NUMBER

PNL ID
NUMBER

AGREEMENT
OF

INFORMATION7

v2- 7NO, af}W 5Za 91- I
7 ^ 7/pf9/

hse 2 of 2

14

50



WHC-SD-WM-DP-025
.. ,

° TANK'FARM PLANT OPERATING'PROCEDURE

r. M1

^I

r-

,...

^..

T

CHAIN OF CUSTODY

Company Concaet 'Telephone

Rill of ladlno Ne. ; N/A ottstta Property xo.' N/A

Mathod or Sntpee.e Sample Truck

SAippetl ta... `:........>...:.:' 2 22-S

SAMPLING INFORMATION

1
Suple Loestions °;^> -A ^ ( N^ L0Z-^ }T A

k: x"^`^ rx !:
lee Chest or,5aapl.• fl.ld"l.oRhook ard^xY'^ N/A

e.NO. x ss^ ;^;^,?Pi9 Mo. 'v' V IN

Saople Nunber Saapla Sohaiule Nunber

2Ad15'229/-Z FSS-T-630-00001. FD-A. Routine 2

CHAIN OF POSSESSION

BEST AVAILABLE COPY

Doeunnt Pa9e

15 77

R. 1 by: Raesivad

^,Gg•}'^

Dats/Tl

Reli ished : R es Dyt Osta/TiarG /O q/ ^5 S

RelinquiShed hy: ' Raoal : Date/Time:

Relinquished by: Received tyt Dste/Tine:

---
S1.

mom



O-WM-DP-025
Addendum I Rev 0

t,+y i,3'f7 liYQl? qYL6 Date Sampled Time Sampled

Q<I 13 LABORATORY ID

npie Site or Sampling 10 Date Received at 222-S Time Received at 222-5

.d by(Slgnature) RPT Release (Signature) Dose Rate

ntodlan (Signature) DateAnafys Disposal Date
Complete

^

rmenu

t•. ou No. Tech/Receiver (Signature) Date Entry Code Comments

1 c..^

e •^ 3 q

^,•
•^

y RRIC.^ .

•^a

i.^,_...

13

^ •

fi

^

f

(
q

. ,

BEST AVAII-ABLE COPY
L. •

^

^^^•

p7l`W69

l^U7 I

i • M

!D-61R10-34)00169) '-•} CFr .

UUUJSJ^ ^ J
^._.



. ...... ..^ ....^.... ... ^.
HC-SD-WM-DP-025

it Mablag" e4mained
4ddendum 1 Rev 0 f^ vj o

^ • C^e^ /^ c^.ClQ,Gl9j2^^

Date/Time Received Client Name

Project/Client i pQCJ/;4(c.) -1,02ALc) Batch or Case /
A G1J

Cooler ID ( if noted on outside of cooler) ^ ,&^ •y^2^

1. Condition of shipping container? 6r-rji

2. Custody Seals on cooler intactt Yes 04 No []

3. Custody Seals dated and signed? Yes M No []

4. Chain of Custody record is taped on inside of cooler lid? . Yes [] No []A)A

5. Vermiculite/packing material Is: Wet [] Dry [] iVA

6. Each sample is in a plastic bag? Yes [] No [] w)A

7. Number of sample containers in cooler:

B. Samples have: clips (in cans) tape

custody seals ^ appropriate sample
labels'^r•

hazard labels

...
9. SamplEs are: in good condition leaking `

y

broken have air bubbles

other

10. Samples received at ^°C. Coolant type

11. The following'paperwork should be accounted for (N/A if not applicable):

Chain of Custody /(s) ^
#;K-

-

Request for Analysis I(S)' ' -+"

Airbill I NA Carrier(^( ' ^.r. ^

12. Have any anomalies been identified above? Yes [] No [x

13. Nemos hive been initiated for all anomalies identified above? Yes [)

Printed Name/Signature SE ,.Date/Time
r°y° 1 of z

BEST AVAILABLE COPY 13
^ __53



.,^

...
,_.

,.^.

wur-tn-wM-nv-m ;
Addendum 1 Rev 0

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

q

3
y

0A

z

0 cz.

r.y. 2 of 2

14

- 54



WHC-SD-WM-DP-025
^

. . . . •

... . 1•1uLLC•:IVyUN !

.,^ v ... ^.. . ^.^ ... . . .
,

^

;TANK:PARM ,PLANT• OPERATINGPROCEDURE

CHAIN OF CUSTODY

cwpanr toncaet ;?T C. C. Pitkoff T•leph°^' ,^j' 7 'l_9df1A ^

le Truck

^.ta

.^,

N/A
MMeMW

Saaple Muahar Saryle Sehadule RurMr

29G152291-Z FSS-T-630-00001_ FD-A_ Routine -2

CHAIN OF PDSSESSION

1e 1 by: Reetlved : L• n _„ Datt/il

R^lt (shW R ee by: Datt/Tlar:/ /O
/Q
/ Is Uf(^

RollnquishW by: ' qee^l Date/Tfor:

Rel(rqu(shW by: Received by: Oate/Tlr:

AR9aa^ 47
BEST AVAILABLE COPY

55



WHC-SD-WM-DP-025

11 ti,ShIPo„reen„w, Addendum 1 Rev 0

Cy7^^ ^} ^,^lJYLJQd9¢.Z^^

Date/Time Received i Client Name

Profect/Client I n2^//%41s^ -149,Z.xi^c1 Batch or Case 1 -
D^A- &J

Cooler 10 ( if noted on outside of cooler) ^ ^al.,_1 'ywn

1. Condition of shipping container? 6rxii

2. Custody Seals on cooler intact? Yes [)^ No []

3. Custody Seals dated and signed? Yes ^ No []

4. Chain of Custody record is taped on inside of cooler lid? _Yes [] No []^^

5. Vermiculite/packing material is: Wet [] Dry [] A).4-

6. Each sample is in a plastic bag? Yes [] No
.o

7. Number of sample containers in cooler:,-.

B. Samples have: clips (in cans) tape

)< custody seals appropriate sample
labels

hazard labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at °C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody ^

Request for Analysis i(s • ^

Airbill I /Ilfsy Carrier [1,4/,f'22d-1,

12. Have any anomalies been identified above? Yes [] No [X

13. Nemos hive been initiated for all anomalies identified above? Yes []

Printed Name/Signature • e/Time /U
Iy. 1 of :

1J,. n-l

13
BEST AVAILABLE COPY

56
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...

f--

. ^^.

^^.

...

-0'L5,

WH^ 'dum 1 Rev U

S^^LE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

r.p. 2 of 2

14

57



WHC-SD-WM-DP-025

TANK FARM PLANT OPERATI NG PROCEDURE

.., .

r ^L

'^.

Saaple Nuaber Saspl. Seh.dule Nuober

24Lt/S229/-y FSS-T-630-00001. FO-A. Routine 2

CHAIN OF POSSFSSTON

Relinquished by: ^ R«eived by Date/Tiw:

D

R.li ish.d by: R• by: Date/Ti •
4 G io

R.lirpui .d by: Ree.ivad Date/Time:

Relirpuished by: Received by: Date/Time:

vl,^O. a 49•Z2V,

euowca,,,^

^

CHAIN OF CUSTODY

CaapanY Cantact
C

ielaphone

eilt of Ladiny N/A otfsite Properiy N N/A

M:tnoa of snipae,t Sample Truck

shippad t 222-S

SAMPLING INFORMATION

Saeple [Dll^ct.d by°,;^ Date?'r"'(/p„^,^i:g^ :.r Tlsr ^(o^s

w s':
sa.pl. t«,ctons S<^^`

2-2 -A

N.s,rks k^^^^ •^„^ ^V /}

G kl.4'^i t i.f^.,•
^cs Chest or:sa.ptr .ro
Pi9 No

^ ^
^;v:b5 Y .R' ^.^^

'Fie[d^lopbook atd -l
`

Pa9rNO.
N/A



WHC-SD-WM-DP-025
'JFer7dLm-1'R2v 0' _ "••, •
M sIJPVM CwMWr4

Date/Time Received

Project/Client I ^^^-^Al,J-_j0L^J41

CSN01 -A ^ua^ota.7^^

Client Name

Batch or Case f
/.7,!Zf ',w -,-)

Cooler iD (if noted on outside of cooler) TF-S oa .4 y2

1. Condition of shipping container? ^^

2. Custody Seals on cooler intact? Yes ^{] No []

3. Custody Seals dated and signed? Yes No []

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No [] N-4

5. Vermiculite/packing material is: Wet [] Dry [] /V ,4

6. Each sample is in a plastic bag? Yes [] No [] Al sl

7. Number of sample containers in cooler:

8. Samples have:.,,.

9. SamplAs are:

clips (in cans)

custody seals

hazard labels

in good condition

tape

appropriate sample

lO eaking

broken have air bubbles

other

10. Samples received at ^°C. Coolant type A)lA

11. The following paperwork should be accounted for (N/A if not applicable):^

Chain of Custody f(s) 4e.,) -

vRequest for Analysis /(s')

Airbill f nJ/n- Carrier

12. Have any anomalies been identified above? Yes No []

13. Memos hive been initiated for all anomalies identified above? YVQ

Printed Name/Signature , Beft/Time ^ v p
1 °!

13

_. 59



^

^

SAMPLE CHECK-IN LIST,
SAMPLE NUMBER MATRIX

C^ AGREEMENT
WHC ID SAMPLE LABEL OF
NUMBER NUMBER NUMBER INFORMATION7

1P a ] t7 ')dGZL -

^^--- .

• ro 2 of 2

14

Go
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writ,-^u-wrrur-UZ5
d,^^ rlnm 1 Rpy (1

CHAIN OF CUSTODY

taapanytontaot C. C. Pitkoff TetePho^^ 3-2408

illl .rlwiip N. ;^ N /A ottaiu ProPertyNo. N / A

Ma:hoa orsnfpieent Sarn le Truck

ihlpped to 222-S

SAMPLING INFORMATION

SmQle Colleeted by'•^. Timq. O Tys

Sept. Loeetlons -Aul -^ 4+- P-Z A

awerke .,,3.^ '"

Neld^'loSbooir.n!
Pi. 7a9.` No..

N/A

. Sept. N:nber

2AiJloj ,q j-y

Seeple Sahedule Nuaber

FSS-T-630-00001, FD-A, Routine 2

CNATN nF POSSFSSTON

Nelinquiehed by: Seeaivad by. Data/Tiar•

-/2 - l c^
Selinqutsh

fiit+`^

X wd by: Date/Tia:

^.o•I t^ C^

Relinqutshed by: Received by: Datbiir:

Relinquiahed by: Received by: Date/Ttr:

sa



,

;vH(.-JU-WGI-UP-UL9

Addendum 1 Rev 0 I
t• t t)'^^r b

'AL
.
C?y^= LABORATORY 1D

Date Sampled Time Sampled

Sample Site or Sampling ID ,(S 9,3=
Date Received at 222-S

(=, ^ I I
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WHC-SD-WM-DP-025
11 ft' ShWPWV COMW`"11 Addendum I Rev 0a-- •

Date/Time Received Client Name ^ -̂ia:2w^-

^U y

Project/Cl lent ! s1 U/ "16-2 195-j Batch or Case I OR- Z

Cooler ID ( if noted on outside of cooler) 727-I l ..vg^ qziy

1. Condition of shipping container? ^

2. Custody Seals on soahlfr^intactt Yes No []

3. Custody Seals dated and signed? Yes $<] No []

4. Chaln of•Custody record Is taped on Inside of cooler lid? Yes [] No []^^

5. Vermiculite/packing material is: Wet [] Dry

6. Each sample is in a plastic bag? Yes [] No [] ^^

^.• 7. Number of sample containers in cooler:

8. Samples have: clips (in cans) tape

custody seals apPropriate sample
labels

^ hazard labels

9. Samplds are: in good condition leaking

.., broken have air bubbles

other,..

10. Samples received at 4LA, °C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

^ Chain of Custody /(s)

Request for Analysi 1(5) ll^)

OAirblll I ALZ/1 Carrier (^ l„C /IAA

12. Have any anomalies been identified above? Yes [ ] No ^Q

13. Memos have been initiated for all anomalies identified above? Yes []

Printed Name/Signature F.,+U ° Date/Time
rn° 1 z

13
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SAMPLE CHECKOUT LIST GOF^

._,

nr•

Sample.ID TEch.s.ign./pyrl Sample out Sample in Date/Time Custodian/ date
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SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291-1-1, 2291-2-1, 2291-3-1, 2291-4-1

Undigested Sample Results

Visual Check And Over
The Top Reading Analysis

17;

,,.
Visual Check And Over
.'he Top Reading Analysis

.,,.

Visual Check And Over
The Top Reading Analysis

Visual Check And Over
The Top Reading Analysis

67

,

Sample

R9394
Aqueous Solution Light
Tint Yellow, Clear, Some
Solids Settled on Bottom
of Vial.

R9395
Aqueous Solution Light
Tint Yellow, Clear, Some
Solids Settled on Bottom
of Vial.

R9396
Aqueous Solution Light
Tint Yellow, Clear, Some
Solids Settled on Bottom
of Vial.

R9397
Aqueous Solution Light
Tint Yellow, Clear, Some
Solids Settled on Bottom
of Vial.

Sample Duplicate

NA

NA

NA

NA



WHC-SD-WM-DP-025
Addendum I Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291-1-1, 2291-2-1, 2291-3-1, 2291-4-1

Acid Digestion Sample Results

Page 1 of 2

Sample Sample Duplicate
R9394-8705 R9394-8805

Acid Digestion Complete Complete
R9394-8750 R9394-8850

ICP

^

Al 4.83E+5 ppb 4.69E+5 ppb
Ba <1.30E+3 ppb <1.30E+3 ppb
Cd <4.OOE+2 ppb <4.00E+2 ppb
Cr 1.10E+4 ppb 1.05E+4 ppb
Fe 1.76E+4 ppb 7.37E+4 ppb
Pb <8.00E+3 ppb .<8.00E+3 ppb
Mg 7.20E+3 ppb 1.19E+4 ppb
Mn <3.00E+2 ppb <3.00E+2 ppb
Ag 1.50E+3 ppb <8.OOE+2 ppb
Na 1.68E+7 ppb 1.63E+7 ppb
Zn 4.19E+3 ppb 2.30E+3 ppb

Sample Sample Duplicate
R9395-8705 NA

Acid Digestion

ICP

Complete
R9395-8750

Al 4.82E+5 ppb NA
Ba <1.30E+3 ppb NA
Cd <4.OOE+2 ppb NA
Cr 1.04E+4 ppb NA
Fe 5.06E+4 ppb NA
Pb <8.00E+3 ppb NA
Mg 1.37E+4 ppb NA
Mn <3.OOE+2 ppb NA
Ag 8.20E+2 ppb NA

68
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Na
Zn

Acid Digestion

Sample
R9395-8750

1.66E+7
7.30E+3

Sample
R9396-8705

Complete
R9396-8750

Page 2 of 2

Sample Duplicate
NA

ppb NA
ppb NA

Sample Duplicate
NA

ICP

^,.

T

Al 4.91 E+5 ppb NA
Ba <1.30E+3 ppb NA
Cd <4.00E+2 ppb NA
Cr 1.09E+4 ppb NA
Fe 2.39E+4 ppb NA
Pb <8.OOE+3 ppb NA
Mg 1.33E+4 ppb NA
Mn <3.OOE+3 ppb NA
Ag <8.00E+2 ppb NA
Na 1.70E+7 ppb NA
Zn 5.10E+3 ppb NA

Sample Sample Duplicate
R9397-8705 NA

Acid Digestion

ICP

Complete
R9397-8750

Al 5.01 E+5 ppb NA
Ba <1.30E+3 ppb NA
Cd <4.OOE+2 ppb NA
Cr 1.06E+4 ppb NA
Fe 6.17E+3 ppb NA
Pb <8.00E+3 ppb NA
Mg 1.72E+4 ppb NA
Mn <3.00E+2 ppb NA
Ag <8.OOE+2 ppb NA
Na 1.70E+7 ppb NA -
Zn 2.09E+4 ppb NA

, . ,
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ACID DIGESTION ANALYSIS RESULTS11,



_j
!"i

Tank:
Core:

Sample No:
CuetomerID:

102AW
NA

R9394
2291-1-1

Cheok
Standard lrrnk

ACID DIGESTION
SAMPLE RESULTS

uplicate
Sample Sample

pike of
Sample

heck
Standard

Lab ID : R9392 - 396

AeIdDI es8on 11-01-91 Complete te Com lete
Leb 10 : R9392

IFRF

R9394-8850 NA R9398

ICP

Aluminum 141.2 % 1.02E+2 b 4.83E+5 b 4.69E+5 b 139.8 %

Bedum 100.4 % <1.30E+1 b <1.30E+3 b <1.30E+3 b 101 %

Cedmlum 99.1 % <4.00E+0 b <4.OOE+2 b <4.00E+2 b 99.1 %

Chromium 105 % <8.00E+0 b 1.10E+4. b 1.05E+4 b 105.4 %

Iron 159 % 1.03E+2 b 1.76E+4 b 7.37E+4 b 162.2 %

Leed 105 % <B.OOE+1 b <B.OOE+B b <8.00E+3 b 107.6 %

Me neYum 110 % <5.t0E+1 b 7.20E+3 b 1.19E+1 b 111.4 %

Men eneee 100 % <3.00E+0 b <3.OOE+2 b <3.00E+2 b 100.8 %

S9ver 99.8 % <8.00E+0 b 1.50E+3 b <8.00E+2 b 87.6 %

Sodlum 194.4 % 7.02E+2 b 1.88E+7 b 1.63E+7 b 196.5 %

Zinc 104.3 % 3.01E+1 6 4.19E+3 b 2.30E+3 b 108.7 %

nE
n- x
1 C'
L 1
3 (n
1 O

3 E

^ I
O

Z
N

o cn



-^ ' - ^

Tenk:
Corr.

Sample No.:
Cuetomor ID:

102AW
NA

R9395
2291-2-1

Check
Standard

ACID DIGESTION
SAMPLE RESULTS

uplbdo
Blonk Somplr. Srrmplo

piko of
Srtmple

heck
Standard

- - 99

Asid ft"gon 11-01-91 Com ele Com Ne Com ete Complete Com ete
0

F

ICP

Alumhum 141.2 % 1.02E+2 ppb 4.82E+5 b 128.2 % 139.8 %

Balum 100.4 % <1.30E+1 <1.30E+3 101 % 101 %

Cedmlum 99.1 % <4.00E+0 PPb <4.ODE+2 b 99.1 % 99.1 %

Chromium 108 % <B.OOE+O b 1.01E+4 b 108.8 % 105.4 %

Iron 159 % 1.03E+2 b 8.08E+4 b 35.2 % 162.2 %

Ued 105 % <8.00E+1 b <8.00E+3 10i22 % 107.8 %

M elum 110 % <8.10E+1 b 1.37E+4 ppb 84.4 % 111 A %

Men eneee 100 % <3.00E+0 b <3.00E+2 b 99 % 100.8 %

BMor 98.8 % <8.00E+0 b 8.20E+2 96.8 % 87.6 %

8odlum 194.4 % 7.02E+2 Ppb 1.88E+7 b 4136. % 196.5 %

Zino 104.3 % 3.01E+1 ppb 7.30E+3 ppb 97 % 106.7 %

a^:
o. x
a^
m i
^ N
(1 O
C I

3 3
r ^
O

N< o
N

O ^

•Ae Par Reeuh Cerd-Semple 4 c> SPlke.

N -



Tank:
Con:

Sample No.:
CuetomerID:

102Aw
NA

R9388
2291-3-1

Check
Stenderd lenk

ACID DIGESTION
SAMPLE RESULTS

Duplicate
Sample Sample

pike of Check
Sample Stenderd

AddDl ee8on 11-01-91 Complete Complete Com Ne Com ete

ICP

Aluminum 141.2 % 1.02E+2 b 4.91E+5 b 139.8 %

Bedum 100.4 % <1.30E+1 b <1.30E+9 101 %

Cedmlum 99.1 % <4.00E+0 ppb <4.00E+2 b 99.1 %

Chromium 105 % <8.00E+0 ppb 1.08E+4 b 105.4 %

Iron 159 % 1.03E+2 b 2.39E+4 b 162.2 %

Lead 105 % <8.00E+1 b <B.OOE+3 b 107.6 %

Me eslum 110 % <5.t0E+1 b 1.33E+4 b 111.4 %

Manganese 100 % <3.00E+0 b <3.00E+3 b 100.8 %

Skar 96.8 % <8.00E+0 b <6.00E+2 b 87.6 %

Sodlum 194.4 % 7.02E+2 b 1.70E+7 b 196.5 %

The 104.3 % 3.01E+1 b 5.10E+3 b 106.7 %

d 2
C c"f
N 1

d O
C I
3 E

^. i
0

z v
m i
< o
N

o cn

%I
Cj



Tank:
Core:

Samplo No.:
Cuetomor ID:

102AW
NA

R9397
2291-4-1

Chock
Standard

ACID DIGESTION
SAMPLE RESULTS

upllodo
Blenk Samylo Sr,mpb

plko of Check
Bomplo Standard

9a

AeklDi n8on 11-01-91 Com Ne Com Ne Com els Com ets
98

ICP

Aluminum 1412 % 1.02E+2 ppb 5.01E+5 139.8 %

Balum 100.4 % <1.30E+1 <1.30E+9 b 101 %

Cedmium 99.1 % <4.00E+0 ppb <1.00E+2 jppb 99.1 %

Chromium 105 % <B.OOE+O PPb 1.06E+4

_

ppb 105.4 %

Iron 159 % 1.03E+2 b 8.17E+3 b 162.2 %

Leed 105 % <8.00E+1 Ppb <8.00E+3 b 107.8 %

Me eekim 110 % <5.10E+1 b 1.72E+1 b 111.4 %

Men eneee 100 % <3.00E+0 <3.00E+2 100.8 %

Oll+er 98.8 % <8.00E+0 ppb <8.00E+2 ppb 87.8 %

Sodlum 194.4 % 7.02E+2 b 1.73E+7 b 196.5 %

Zene 101.3 V. 3.01E+1 b 2.09E+1 b 106.7 %

nE
n x
a C^
m i

ao
c i
3 3

r+ 1
O

m i
< o
N

O tn

^
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WHC-SD-WM-DP-025
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222-S LABORATORY

ANALYTICAL BATCH
lab Segment Serial No.: I Customer ID:
.,....... 11001-1-1

^n

I

^

Instrument: Procedure/Rev:
N/A LA-519-151/D-1

Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:06 N/A

Description Lab ID Descri ption Lab ID

1 SAMPLE 1-1 R9394-5000 11

2 SAMPLE 2-1 R9395-5000 12

3 SAMPLE 3-1 R9396-5000 13

4 SAMPLE 4-1 R9397-5000 14

5 15
6 1
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Ali uot Vol.

Second Book No.
and Aii uot Vol.

Third Book No. and
Ali uot Val.

Final Vol. of
Standard

N/A N/A

A-6000-881 (03/92)

/ J
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VISUAL CHECK AND OVER-THE-TOP READINB ANALYSIS - UNDI6ESTED SAMPLE

.i ,
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^ . I^
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A-6000-881 (092)
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ACID DIGESTION ANALYSIS
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ICP ANALYSIS - ACID DIGESTION
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ICP ANALYSIS - ACID DIGESTION

Y-- YY^•hY• Y ,-^r^
a,..n.

li YJYtl.-tlS^U lUG1aW O'14-YS 1lla^V L^

y..n^. WYYaWW1 .Y.YW fM.'G.. Mr,
1

ll.r Lai-bub-1^1 :: Mk.LUVlnt Wlucu

a^..Y.. w.,• ^,n

1 llcana siu
.^:^..^... a., •

• rcau..u•^.u ii.^.na 74M'
IJU.a 1:11G^I( S.,YII'Lk M{Nbw. aLYI IYMl7.
I.IYLS LY_.. _ . wq.Jq^•{.n

A1.YAMr+w•Y7y1•TAN.Ar 6759.s7 Nl.'Ial.iti„
A/ 4.71ry.. / 77.Ma A•• 6\ Il,.a

" 141. 111./IaR^6.
rb iJi {6LY^.^

^ L71 17.{^/r
i.r.

...,..^ r...a Y..+.a a^,.. w..w•a

w w.

Y.» Y. ^ .C

..- Y

97ilt HY&•

'dsso '+"j"A/,
A] Y.[+'r.. 11..M7a

rY7AA

Al Yaspr.. 9 Y.'1 -7.

u ^.^.,,. 14.z^.

4' Y,LH.. 9Y.L.7a

A'1, M.fin.a 11..7'1e

66 -1. a s"„ 5.. tqc

Pb t..;M. iut.tie6
Fe M. / 7n. 17. Y'A

, =II 9.71', 97.i1.
, ^le y.nn,Y,

^ 81

,



WHC-SD-WM-DP-025
Addendum 1 Rev 0

^iEz `J- ` ^ /^ ^ A ,-^: ^ r^ ^ -i rI'ibi"..^:-k iJ._. ^^-1^

^2



BES; °:'^AILABLE COPy

83



BEST AVAILABLE C0^ `

84

^ ,^



WHC-SD-WM-DP-025
:=Addendum 1 Rev 0

-- -- --- --------- -- -- -- -------- ------ ----------------

f.^.

.,

..^

BEST AVAILABLE COF;

. , ,



- ------------------------------------------------- -

WHC-SD-WM-DP 025

Addendum 1 Rev 0

BEST AVAILA.

^':::STAVAILABLE COP`c'...^..



WHC-SD-WM-DP-025

------ ------------------------------ Addendum-.1-Rev 0

1

^:=srAVaLABLE coPY

87

1



uSMC-SD-u7r'n-DP-OZS
"n^-^v-w:'rur-UCJ

Addendum I Rev 0

r ^i^'



WH(:-SU-WM-UI'-025
Addendum 1 Rev 0

13E.0- "VaILABL.E COPY



WHC-SO-WM-DP-025
Addendum I Rev 0

----------------- - ------- -- ---------------------------

BEST AYNLABLE COPY
...

:'AILABLE COF`.'

^ 90



U' 'aILABLE COP

Wr AVAILABLE COPY

^_= s^:



WHC-SD-WM-DP-025
Addendum I Rev 0

^

4 .

ESTAVAlLqBLE Copy

I'A

92



BEST AMABIE COPY
^` _

TAVAILABLE COPY



.^^sT AVAILABLE C^ "''

,...
-

94



-^.. --- ----- -

,̂T= AVA1L-

- 95



C _
- . . ,.....

7 7

]. ._. _.. _..

C ' Jv

-_- ..

7 7

h - . .- ._ ._. .

rin

•r' __._ ._._.- ..--____________ _____________.-...___._.____ _ ______

n.^
.._ - . . . ._ .. . ' _ : -- -

BEST flVANLE Copf

-'_ST AVAILABLE COPY

- 96

I



WHC-SD-WM-DP-025
Addendum 1 Rev 0

------ --------

--- - - - ------------- -------------

^. - - -_ _ -_

^ _ _--

*^.

BEST AV^UCaM
^ST AVAILABLE COPY

97



WHC-SD-WM-DP-025
Addendum 1 Rev 0

BEST AVALABLE COPY
BE_^ _ ::'aiLABLE cC:- ,

- ^s





^.,

^.,
.,,

r,..

-,.

BEST AVAUSLE COPY
=STAVAILABLE COPY

- ^!oo



WHC-SD-WM-DP-025
Addeftdum I Rev. 0

-- -- -- -------

_ .. .. --------
^;

n.,- _ . .

BM A PY
^- -

^ *ol.

1



BEST AYAUBlE COPY
: ,,..

E ^ . : j'AlLABLE C f-."

. , ,



BEST aYNIAeLE COPY
7 AVAILABLE

^t)3



BEST AVAIUABLE COPY

_ . .:^
._

'"' _.

'!04

^ ,^



----------------------------
..: ..... :,. . ._:--- - _.:_ .

------------------------- ---------------------------- ----------- - M-1)P-025
WHC SD
pddendum

1 Rev p

BESI' AYAtlW CCPY.., _
_STAVAILABLE COPY_:.





WHC-SD-WM-OP-025
Addendum 1 Rev 0

BEST ArIABlE COPY

AVAILA
,31

'"0'7



WHC-SD-WM-DP-025
-- - -- - - - - - - - - - Addendum-1 Rev 0

r

n s

BEST AV LE e^^y
`_. . .. . •; VAILAABl-

^ ^ ,^



CoPY
sTAVAtLAaLE coP,

_ = ^: ^os



Addendum 1 Re20

BEST AVAUBLE COPY
3TAVAILA13LE Cf:.:

y_^io



WHC-SD-WM-DP-025
Addendum 1 Rev 0

BEST AYAiWBLE CoPY
3 E$T AVAILAB!E kC :"; `



WHC-SD-WM-DP-025
---------- - --------------- ' "- ---"- "----"--- - Addendum 1 Rev 0

^4 -')EST AVAiLA3EE CG6'`



WHC-SD-WM-DP-025
- Addendum I Rev 0

-_ _ .?.4:?
--^•---

gcn,;i?- -_-

"-ESTAVAiLAG LE

^

^ ^ ^



•^.

^^.

I I i



WHC-SD-WM-DP-025
Addendum 1 Rev 0

3ESTAVA1!^^_E C^'F

qiS



rn

.3T Avac L,^- .-

^ ^ ,^





BESTqVAILAt3LE Cop,,

cr,



WHC-SD-WM-DP-025
Addendum 1 Rev 0

=ST Awj;
r.. - : _. •

BEST AVAHABLE COPY

^.

- ?ss



201 'I

^ ^ ^



BEST AVAILABLE COPY
t21

,



_ Adciendum 1 Rev 0

__ ... ,

BEST AVAILABLE COPY
!22

o ^ i



BEST AVAILABLE COPY

?23



WHC-SD-WM-DP-025
_..,_ Addendum 1 Rev 0

-------------------------- ---- ------------------------------- --- --



= WHC-SD-WM-DP-025
Addendum 1 Rev 0

------------

;.^

...,
^,.

^

BEST AVAILABLE Copy

?25



p1HG-SD-WM-DP-025
Addendum 1 Rev 0

...

rn

BEST AVAILABLE COPY

,

-
.
_ a2.6

u , ,



,..

.,,

WHC-SD-WM-DP-025
Addendum I Rev 0

A-6000-881 (03/92)

127

WESTINGHOUSE HANFORD COMPAN'
222-S LABORATORY

__._. _.^...._. .____.



WHC-SD-WM-DP-025

VISUAL CHECK AND OVER-IHE-Y*qG^WhlG W1'ALOISIS - UNDIGESTED SAMPLE
avoe.,^.>m I iiEf o

1

YYa^e y. I

' II Y:7YA.-•^00 10[Ar, ^r ~
10•YI

, JJ•1•fi^l
./^ real^ ' {'YiaVY V

6rr r)11E0

^rfa....•r •r^y^^^1 -rr
Ae JfW ) wl '

, U• JiN IiY.Tt rT
w.A4^I.. .w^`

^•.
U. JiJt 1 W IIr. al •

•^'KI•r^ J^•.^

U. .:-W Ii^^k ^.,^^
r. Vii;lr̂•/IEIIOIIIw:e++enr

01t11r

....^
k ^• ♦

j .1.d• 1..^ ^ a^Nd+.^.^
tiw • ri ...• .4 M..\ .

e.••- e.^e.. a- , er
R YAYq.-^Op tu:•AW` ' s-f -vl l0 1 :[b

AFY1:Nt
W 1 :

^w.r ^a

•.. !•91-1^1
w.-a-.^rw `

N NS•p,f. 'r^+wsb. '. •.
A ' ' U '.N pt JQi YII .

JAIt 'IUIwL WI. Jt1%N>f r
Y• D•W

^I YE• erl. IAa..i1.y7Q1'll 4f
u^wA

^r. varWll W.Hy1rr L.,^ /a^trf ` '
^Y-^ ^• rJ M^A

rr..• p
/

n.-..e e+a..1 1.•al
.

el^.•e
. ..

er ^ ^ y

^^ rT/-• el- 1•w^ •ry
N YiVb.^ lY2Aa b-lN-VI 1Yen^ ^1.
6rw.

,

v^l^ fr•.( ly^

^^f W%Al:C Y
4r a
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