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1. INTRODUCTION 

1.1 PURPOSE 

Pore water data associated with Data Tracking Number (DTN) #LL990702804244.100 are 
referenced in the Analysis and Model Reports (AMRs) prepared to support the Site 
Recommendation in determining the suitability of the Yucca Mountain, Nevada as a repository 
for high-level nuclear waste. It has been determined, in accordance with procedure AP-3.15Q 
Rev. 1, ICN 1, Managing Technical Product Inputs, Attachment 6 ,  that the DTN-referenced data 
are used in AMRs that provide a direct calculation of "Principal Factors" for the Post-closure 
Safety Case or Potentially Disruptive Processes or Events. Therefore, in accordance with the 
requirements of procedure AP-SIII.2Q, Rev 0, ICN 2, Qualification of UnquaIlJied Data and the 
Documentation of Rationale for Accepted Data, Section 5.3.1 .a, a Data Qualification Report has 
been prepared for submittal to the Assistant Manager, Office of Project Execution for 
concurrence. 

1.2 SCOPE 

This report summarizes the findings of the Data Qualification Team assembled to evaluate 
unqualified "pore water data" represented by D m #  LL990702804244.100. This DTN is 
currently used in the following AMRs: Drift-Scale Coupled Processes (DST and THC Seepage) 
Models (CRWMS M&O 2000a), Environment of the Surfaces of the Drip Shield and Waste 
Package Outer Barrier (CRWMS M&O 2000b), and Engineered Barrier System: Physical and 
Chemical Environment Model (CRWMS M&O 2000~). Mineral composition of pore water 
submitted to the Technical Data Management System (TDMS) using the subject DTN were 
acquired data from the analysis pore water samples sent to Lawrence Livennore National 
Laboratory's (LLNL) by UFA Ventures, Inc. and analyzed by LLNL's Analytical 
Sciences/Analytical and Nuclear Chemistry Division (ASD). 

The purpose and scope of the AMRs that reference the subject DTN and the potential application 
of pore water data is described below. These AMRs use only that data associated with the 
specific samples: ESF-HD-PERM-1, ESF-HD-PERM-2, and ESF-HD-PERM-3. The data for 
these samples represents a subset of the data identified as DTN# LL990702804244.100. 

The purpose of the Drift-Scale Coupled Processes (DST and THC Seepage) Models (CRWMS 
M&O 2000a, pp. 13, 19-20), is to document the near field environment and unsaturated zone 
(UZ) and to provide the framework to evaluate THC (thermal-hydrological-chemical) coupled 
processes at the drifi-scale, predict flow and transport behavior for specified thermal loading 
conditions, and predict the chemistry of waters and gases entering the emplacement drifts. This 
AMR provides input for the following: Performance Assessment (CRWMS M&O 2000d); 
Unsaturated Zone Flow and ~ r a n s ~ o h  Process Model Report (CRWMS M&O 2000e); the 
Near-Field Environment Process Model Report (CRWMS M&O 2000f). The pore water 
analyses from the Exploratory Studies Facility (ESF) and chemistry of water from Drift Scale 
Test (DST) hydrology boreholes is used as water and gas chemistry sources of data input to the 
DST THC Model and THC Seepage Model and contain mineralogical data that are 
representative of the Topopah Spring Middle Nonlithophysal repository host unit. From these 
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models thermodynamic data for minerals, aqueous, and gaseous species, and kinetic data for 
mineral-water reactions were developed. 

The Environment of the Surfaces of the Drip Shield and Waste Package Outer Burrier (CRWMS 
M&O 2000b, pp. 37) AMR specifies environments on the surfaces of the Drip Shield and Waste 
Package Outer Barrier relevant to conditions of the potential repository site at Yucca Mountain, 
Nevada. Aqueous solution compositions are specified for the purposes of corrosion testing of 
the Engineered Barrier System (EBS) component candidate materials. Pore water analytical data 
were used to define the composition of pore waters from Topopah Springs welded unit. This 
AMR provides input to the Waste Package Degradation Process Model Report (CRWMS M&O 
20009 

The Engineered Barrier System: Physical and Chemical Environment Model AMR (CRWMS 
M&O 2000c, pp. 15, 38), provides conceptual models intended to estimate the evolution of the 
physical and chemical conditions within the EBS emplacement drifts. The models' output is 
data intended for use in modeling the performance of the EBS, the waste package, and the waste 
form. Pore water analytical data provides the composition (i.e., bicarbonate concentration) of 
pore water samples used in models to analyze COz transport at Borehole SD-12. This AMR 
provides input to the EBS Physical and Chemical Environment Performance Assessment 
Abstraction Model (CRWMS M&O 2000g). 

The principal focus of this report is qualification of pore water data submitted to the TDMS 
associated with DTN# LL990702804244.100. Where possible, the data are qualified for general 
use; however, any limitations imposed by the data qualification team on the appropriate use of 
the qualified data have been noted in this report. Qualification is extended, where possible, to 
data that may not have been used in the identified A i s  but is of a similar quality to the data 
that was used. Any subset of DTN# LL990702804244.100 data identified as a result of t h s  
qualification effort as meeting the OCRWM QARD and APSIII.2Q7 Attachment 2 requirements 
for qualifiing data by the Equivalent QA Program method, will be assigned a new DTN#. 
Approval of this report by AMOPE will constitute approval and qualification of this data. 

1.3 DATA QUALIFICATION TEAM 

The Responsible Manager for this data qualification task is Rob Howard. 

The Chairperson and Subject Matter Expert for this data qualification team was Ms Holly 
Miller Ms Miller has a BS degree in Chemistry and an MS degree in Environmental 
Management H Miller has 24 years of experience at LLNL that includes Environmental Safety 
and Health management, research and development in nuclear and nonuclear technologies, and 
Quality Assurance (QA) management for nuclear facilities and repository research programs 
She was QA Manager for the LLNL Nevada Nuclear Waste Site Isolation,Of£ice of Nuclear 
Waste Isolation research program from 1981 to 1984 and Compliance Officer for the LLNL 
Plutonium Facility 1989 to 1990 during which time she was certified as a lead nuclear auditor 
Ms Miller supports LLNL7s Yucca Mountain Project as a QA Specialist Ms Miller had no 
involvement with the collection or processing of this data 

Qualification team members are: 
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Royce Monks. Mr. Monks has a BS degree in Chemistry from the University of the Pacific and 
an MS degree in Public Administration from the University of Southern California. He has over 
17 years of experience in Quality Assurance programs for the Department of Energy, 
Department of Defense, and LLNL. In addition, he has 20 years experience with Systems 
Development and Testing. Mr. Monks is currently the Engineering Assurances Manager for the 
LLNL Yucca Mountain Project. He had no involvement with the collection or processing of this 
data. 

Charles Warren. Mr. Warren has 25 years experience in Quality Assurance at licensed nuclear 
facilities. Mr. Warren has developed and verified implementation of quality programs for an 
Architect-Engineer, Constructor, and several nuclear generating facilities. Mr. Warren has spent 
the past I 1  years in various management positions with the Office of Quality Assurance on the 
Yucca Mountain Project and currently serves as its representative at LLNL. Mr. Warren had no 
involvement with the collection or processing of this data. 

William Wowak. Mr. Wowak has an MS degree in Structural Engineering from the University 
of Illinois. He has over 24 years experience on nuclear waste repository programs including 
responsibility for managing a variety of site characterization support activities. Mr. Wowak had 
no involvement with the collection or processing of this data. 

1.4 BACKGROUND 

The subject pore water data documents the results of Yucca Mountain Site water sample analyses 
conducted by LLNL ASD. These analyses were performed by ASD when ASD was neither an 
integral part of the Yucca Mountain Project (i.e., functioning under the Office of Civilian 
Radioactive Waste Management (OCRWM QA) Program) nor an approved supplier of analytical 
services to the project. The subject data is part of the data currently identified as nonconforming 
in Yucca Mountain Site Characterization Project Nonconformance Report (NCR) 
YMSCO-00-0055. The recommended disposition for the data as identified in the NCR is "Use 
As Is" contingent upon the qualification of the data per AP-SIII.2Q. This Data Qualification 
Report addresses a subset of the data addressed by the NCR, specifically only that data 
referenced by DTN# LL990702804244.100. 

The term "pore water data" as used in this report refers to ASD analytical data identifying the 
chemical constituents/parameters/species and their concentrations in pore water samples 
provided to LLNL by UFA Ventures Inc. Pore water samples were extracted fiom rock cores 
and measurements of pH were taken in the field by UFA Ventures Inc. in accordance with UFA 
Ventures Inc. applicable procedures. The measurement of pH is included in DTN# 
LL990702804244.100. UFA Ventures Inc. was approved for placement on the Qualified 
Supplies List for "analytical testing of pore water in rock samples and testing to determine 
difision coeficients" as of 1/9/98. A Supplier Evaluation Report shown in Appendix K signed 
by the Director of DOE'S Office of Quality Assurance (OQA) provides the record of this 
approval (MOL. 19980406.0 179). Pore water samples ESF-HD-PERM- 1, -2, and -3 from cores 
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taken at various depths were requested to be shipped from the Thermal Testing Facility to James 
Conca, UFA Ventures, Inc. on 3120198 (see email from Mark Peters, 3120198 shown in 
Appendix K. UFA Ventures Inc. completed pore water extraction and pH measurements of the 
PERM samples as of 8/9/98. See letter report (J. Conca, UFA Ventures, Inc. to R. Datta, 811 1/98 
provided in Appendix K. 
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2. QUALIFICATION METHODS 

Consistent with AP-SIII.2Q Rev.0, ICN 2, data that were not acquired or developed in 
accordance with an approved QA program that meets 1OCFR60 Subpart G, and do not meet the 
definition of Accepted Data, must be qualified if it is used for Principal Factors or Potentially 
Disruptive Processes and Events, as determined using AP-3.15Q, Managing Technical Product 
Inputs. Pore water data included in DTN# LL990702804244.100 were determined to require 
qualification on this basis in accordance with AP-3.15Q, Attachment 6. The principal 
qualification method for the subject data will be demonstration of equivalent QA program. This 
method is used to demonstrate that the controls in effect at the time ASD performed the analyses 
were equivalent to the necessary Quality Assurance Requirements and Description (QARD) 
controls that would be imposed if the analyses were performed today. 

The objectives, scope, and methodology for qualification of the unqualified DTN# 
LL990702804244.100 documented in this report and the determination of Principal Factor 
applicability is based on an OCRWM Development Plan (CRWMS M&O 2000h). This DTN is 
referenced by the three AMRs identified in this report and their associated Document Input 
Reference System (DIRS) files. However, AMRs in revision at the time of this report may 
produce changes in their associated DIRS files and later cite or delete the subject DTN. Because 
this report addresses the data set submitted to the TDMS using DTN# LL990702804244.100, the 
impact of the recommendations of this report will be the same on any document citing the DTN. 
The qualification of any additional unqualified DTNs that may be identified in these or other 
AM& will be addressed separately. 

2.1 EVALUATION CRITERIA 

The following criteria are identified as the basis for evaluating DTN# LL990702804244.100 
data. The source of this data was identified as LLNL ASD analyses of pore water taken from 
Yucca Mountain borehole core samples. The criteria were used in demonstrating that activities 
associated with performing analyses of Yucca Mountain pore water samples generally meet the 
applicable requirements of the OCRWM QA Program. In addition, the selected criteria 
incorporate the considerations in procedure AP-SIII.2QY Attachment 2 and the applicable 
qualification process attributes listed in procedure AP-SIII.2QY Attachment 3. 

1. Sample identification and traceability is maintained from the time samples were received 
by LLNL until analysis was performed. 

2. LLNL Technical Implementing Procedures (TIPS) for the types of analysis performed on 
Pore Water Samples were developed, reviewed, approved and issued under the OCRWM 
QA Program. 

3. Instruments used to perform analyses were calibrated prior to use with National Institute 
of Standards and Technology (N1ST)-traceable calibration standards. 

4. Procurement of calibration standards was accomplished in accordance with methods that 
comply with OCRWM QA Program requirements. 
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5. Practices used in the performance of analysis are those required by current LLNL TIPs 
that were reviewed, approved and issued under the OCRWM QA Program. 

6. Personnel involved in control of samples and performance of analyses were indoctrinated 
on the OCRWM QA Program and were trainedlindoctrinated in practices utilized in 
performance of activities. 

7. Pore water data identified by DTN# LL990702804244.100 cited in AMRs is traceable to 
and consistent with ASD documentation and the analyses conducted. 

2.2 RECOMMENDATION CRITERIA 

Recommendation criteria used in determining whether the status of DTN# LL990702804244.100 
pore water data should be changed to qualijied are identified below. However, the final 
recommendations of the data qualification team subject matter experts will be based on a 
preponderance of evidence, and not all of the recommendation criteria may be applied. 

1. A unique identifier for each pore water sample is documented and is traceable from the 
point of sample receipt by LLNLIASD through performance of ASD sample analysis. 

2. TIPs describing the methods used in the analysis of pore water samples were developed 
by the organization personnel performing the analyses and reviewed, approved and issued 
in accordance with appropriate LLNL procedures which implement applicable 
requirements of the OCRWM QA Program. 

3. Calibration of instruments prior to performance of each analysis is documented and the 
calibration standards used indicate evidence of NIST traceability. 

4. Calibration standards were procured in accordance with the methods described in the 
current approved Activity Evaluation for procurement and confirmation of chemicals 
used for calibration standards. 

5. Documentation of results of analyses and discussion with personnel performing analysis 
indicate that practices used were those described in current LLNL TIPs. 

6. OCRWM QA Program Indoctrination for personnel involved in the control of pore water 
samples and the performance of analyses is documented. Evidence of training1 
indoctrination to the practices used in performance of the analyses is available. 

7. Pore water data identified by DTN# LL990702804244.100 in the AMRs was traceable to 
and consistent with ASD's documentation in scientific notebooks and analysis records. 
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3. EVALUATION RESULTS 

3.1 INDUCTIVELY COUPLED PLASMNATOMIC EMISSION SPECTROSCOPY 
ANALYSIS AND ION CHROMATOGRAPHY ANALYSIS DATA 

Two analytical methods were used by ASD in analysis of Yucca Mountain Site pore water 
samples denoted by DTN# LL990702804244.100: Inductively Coupled Plasmal Atomic 
Emission Spectroscopy (ICPIAES) and Ion chromatography (IC). These analytical methods are 
currently documented in LLNL TIPS. Sample and experimental data for the samples identified 
by DTN# LL990702804244.100 were documented in LLNL-YMP Scientific Notebooks (SN) 
00342 and 00349 and LLNL-YMP Supplement Binders 342.3 and 349.1 respectively. However, 
problems exist with traceability of sample data and documentation from receipt to records of 
analysis for several samples identified by DTN# LL990702804244.100. Traceability was 
however verified for a specific subset of samples and data identified by DTN# 
LL990702804244.100. Specifically, these samples are ESF-HD-PERM-I, -2, and -3. It is this 
specific subset of sample data from DTN# LL990702804244.100 that is actually used and 
referenced in the AMRs identified in this report. 

Unique sample identifiers were documented in LLNL-YMP SN# 00342 and LLNL-YMP SN# 
00349 at the time samples were received by LLNL ASD. Sample numbers, location of sample 
information in scientific notebooks/supplements and pages that document sample receipt are 
listed in Tables 1 and 2. However this information is not filly traceable to the data in the DTN 
for all samples identified by the DTN. This information is fully traceable to the DTN data for 
samples ESF-HD-PERM-1, -2, and -3. Sample identification and the receipt records for these 
"PERM" samples can be found in SN# 00349, page 30. Performance of each analysis, i.e., the 
analytical record and data for ICPIAES and IC analyses, is documented and traceable for these 
"PERM samples and can be found in Supplement 349.1 to SN 00349. Thls information is 
shown in Table 1 for ICP/AES analyses and Table 2 for IC analyses. Sample numbers from SN 
entries were found to be traceable to and consistent with documentation of performance of each 
analysis by ASD for all samples shown. However, the analytical data in the DTN is not 
traceable for all the samples shown. The analytical data in the DTN is traceable for samples 
ESF-HD-PERM-1, -2, and -3 (identified as PERM-1, PERM-2, and PERM-3 in Table 1 and 2). 
The analytical data record for ICPIAES analysis of the "PERM samples is denoted by Case 579; 
the analytical data record IC analysis of "PERM samples is denoted by Case 609. 
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Table 1. ICP IAES Analysis Performed by ASD 

TDR-NBS-GS-0000 14 REV 00 

Sample Number 

Perm-1, Perm-2, Perm-3 

54-1 1/20/99 filtered, 56-2D 12/8/98 filtered, 
59-4: 1/99 filtered, 60-3: 1/99 filtered, 
186-3: 1/99 filtered, 54-1 1/20/99 unfiltered, 
59-4 1/99 unfiltered, 60-3: 1/99 unfiltered, 
186-3 1/99 unfiltered 

186-3 1/26, 60-3 1/26/99, 59-4 1/26/99, 
D56-3 1/22/99, D56-1 1/22/99, D54-3 1/22/99 

DST 60-2, DST 60-3, DST 77-3 

59-4 11/98, 60-2 6/98, 60-3 # I ,  60-3 #2, 
60-3 #3, 60-3 6/98, 60-3 8/98, 60-3 1 1/98, 
60-3 1/26, 77-3 3/99, 186-3 1 1/98, 

D54-1. 60-3 # I ,  60-3 #2 0955, 60-3 #310:10 3/31, 
77-3 3/99 

May 2000 

Analysis 
Case # 

579 

826 

1034 

422 

1101 

1102 

Analysis 
Date 

1 2/8/98 

1/22/99 

311 8/99 

9/21 198 

4/21 199 

4/22/99 

SN#, 
Pages(s) 

and 
Supp. # 

#00349, 
Page 30 

and 
Supp. 349.1 

#00342, 
Pages 105, 

106,112 
and 

Supp. 342.3 

#00342, 
Pages 113, 

114,118 
and 

Supp. 342.3 

#00349, Page 30 
and 

Supp. 349.1 

#00342, 
Pages 81, 
111,112, 
118,125 

and 
Supp. 342.3 

#00342, 
Pages 

123,125 
and 

Supp. 342.3 



Table 2. IC Analysis Performed by ASD 

The following LLNL TIPs currently in effect document methods that were used in the ASD 
analysis of pore water samples: 

TIP-AC-02, Solutions Analysis: Cations by Inductively Coupled Plasma Atomic 
Emission Spectroscopy. 

TIP-AC-03, Determination of Inorganic Anions by Ion Chromatography. 

These TIPs were developed by ASD personnel after pore water samples were analyzed. 
Development was in accordance with LLNL Yucca Mountain Project (YMP) Procedure 
033-YMP-QP-5.0, Technical Implementing Procedures, and were reviewed, approved and issued 
in accordance with LLNL YMP Procedure 033-YMP-QP-2.1, Preparation, Approval and 
Revision of Procedures and Plans. LLNL YMP Procedures and TIPs implement the applicable 
requirements of DOERW-0333P, Quality Assurance Requirements and Description. 
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Sample Number 

Perm-1, Perm-2, Perm-3 

54-1 filtered, 56-2 filtered, 56-3 filtered, 
59-4 filtered, 60-3 filtered, 60-3 unfiltered, 
186-3 filtered, 186-3 unfiltered 

D54-3 1/22/99, D56-1 1/22/99, D56-3 1/22/99, 
59-4 1/26/99, 60-3 1/26/99, 186-3 1/26/99 

60-3F 

DST 60-2 8/12/98, DST 60-3 811 2198, 

DST 77-3 8/12/98 

D54-1 3/30, D54-4 3/31/99, 59-4 11/98, 
60-3 # I  0950 3/30, 60-3 #2 0955 3/30, 
60-3 #3 101 0 3/30, D71-3 3/31/99, 77-3 3/99 

Analysis 
Case # 

609 

81 3 

1020 

NIA 

399 

1029 

Analysis 
Date 

12/7/98 

1/25/99 

311 8/99 

811 3/98 

1 018198 

411 4/99 

SN#, 
Page(s) 

and 
Supp. # 

#00349, 
Page 30 

and 
Supp. 349.1 

#00342, 
Pages 

105,106, 
112 
and 

Supp. 342.3 

#00342, 
Pages 

113,114, 
118 
and 

Supp. 342.3 

#00342, 
Page 81 

and 
Supp. 342.3 

#00349, 
Page 30 

and 
Supp. 349.1 1 

#00342, 
Pages 

112,123, 
124,125 

and 
Supp. 342.3 



Per discussions with ASD personnel, the TIPs identified above document the standard protocols 
used when ASD performs IC and ICPIAES analyses. These protocols were derived from 
equipment Manufacturer's Operating Instructions andfor U.S. Environmental Protection Agency 
(EPA) Standard Methods and were in use at the time data identified in this report were being 
generated by ASD. As stated, TIPs reflecting these protocols have since been developed, 
reviewed, approved and issued in accordance with OCRWM QA Program requirements. 

Memorandums issued by the analysts that performed IC and ICPLAES analysis of pore water 
samples are included in Appendix A. These memorandums document the specific protocols and 
EPA methods used during performance of analysis. 

Documentation in SN Supplements indicate the following evidence of calibration of instruments 
prior to performance of the IC and ICPIAES analyses identified in Tables 1 and 2: 

For ICPIAES Analysis - Spectrochemical Analysis Reports and attached "run", i.e., data 
print-out sheets (analytical records), are included for each ASD analysis Case Number 
reviewed. Table 1 identifies this for the samples that are included in DTN# 
LL990702804244.100. These reports indicate that calibration of instruments prior to 
running ICPIAES analysis was performed. Each test standard used for calibration was 
prepared from stock standard materials identified and traceable to a "Certificate of 
Analysis." This documentation of analysis and the certificates are traceable and are 
included in SN Supplements. Standards used for a secondary check of instruments prior 
to performance of ICPIAES analysis were also prepared fiom materials identified and 
traceable to its "Certificate of Analysis." 

For IC Analysis - Calibration Update Reports are included and traceable for each ASD 
analysis Case Number identified in Table 2. These reports indicate that six calibration 
standards were used for instrument calibration prior to performance of each IC analysis. 
Each calibration standard was prepared fiom an identified IC stock solution standard 
having a "Certificate of Analysis." Calibration documentation and the certificates are 
traceable to analytical Case Numbers and are included in SN Supplements. 

The QAP-2-0 Activity Evaluation (AE), Procurement and Confirmation of Chemicals Used for 
the Calibration of Standards, was issued by the Waste Package OperationsIWaste Package 
Materials Department on 12/6/99. The AE states that it is applicable to procurement of 
chemicals utilized for the calibration of pH, conductivity, and analytical standards whose purity 
is traceable to NIST. The AE further states that procurements of chemicals are not subject to 
QARD requirements however, confirmation that chemicals are suitable for their intended use is 
an activity that is subject to requirements of the QARD. The AE requires that when standards 
are purchased directly fiom a commercial supplier, lot number traceability to NIST standards be 
verified by review of chemical certificates. The AE also requires independent standards be used 
to verify calibration of equipment for IC and ICPIAES analysis. 

It was determined by review of Supplement 349.1 to SN 00349 that the following has been 
achieved and documented: 
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For IC Analysis - Ion chromatography stock solution standards were purchased from a 
commercial supplier (Alltech) with Certificates of Analysis documenting NIST 
traceability by Standard Reference Material (SRM) number. Material lot numbers are 
also documented on the certificates. Documentation indicates that independent standards 
were used to verify IC calibration prior to performance of each analysis. 

For ICPJAES Analysis - Stock standard materials were purchased from a commercial 
supplier (Spex CertiPrep) with a Certificate of Analysis documenting NIST traceability 
by SRM number. Starting material lot numbers are also documented on certificates. 
Documentation in the SN supplements indicates that two independent standards are used 
to verify ICPJAES calibration prior to performance of analysis. 

All ASD personnel who made entries in LLNL-YMP SN# 00342 and LLNL-YMP SN# 00349 
for the purpose of sample control or documenting the results of pore water sample IC and 
ICPJAES analyses, received the basic indoctrination and training required for LLNL YMP 
participants implementing the OCRWM QA Program prior to performing the annotated work. 
Education and training requisites for performing the work were accomplished and verified. - 

Training matrices were completed for identified ASD personnel. These matrices identify 
specific LLNL quality procedures governing work they performed. This training was completed 
and verified prior to doing any quality affecting work. Additionally, documentation shows that 
those Analysts administratively assigned to ASD completed "on-the-job" instruction and 
participated in training provided by the vendors for the equipment used. 

Appendix A identifies applicable training for ASD personnel who made entries in the SNs or 
who performed pore water analysis reported in the SNs. The dates shown in the Table in 
Appendix A represent initial training. This training was maintained current during the time that 
individuals were assigned to the project performing work. 

3.2 TRACEABILITY OF ASD DATA TO DATA REPORTED AND REFERENCED IN 
AMRS BY DTN# LL990702804244.100 

The DIRS files for the Drift-Scale Coupled Processes (DST and THC Seepage) Models AMR 
(CRWMS M&O 2000a) indicate that the subject DTN is used in Tables 2, 3 and 9, and Sec. 
6.2.7.3.1 of the AMR. Table 2 is a list of DTN#'s for sources of data input to the DST and THC 
Seepage Model. The description of the data referenced in Table 2 for DTN# 
LL990702804244.100 refers to "analyses of pore waters from the ESF (HD-PERM-1 and 
HD-PERM-2 samples); chemistry of water from DST hydrology boreholes (Nov. '98 & Jan. 
'99)." Table 3 entitled "Initial Water Composition and COz Partial Pressure in Fractures, Matrix, 
and Recharge Waters" identifies the composition of pore water by parameterlspecies and 
corresponding concentration and identifies DTN# LL990702804244.100 as the source of this 
data. The samples from which these data are derived are identified in the AMR as "ESF-HD- 
PERM-1 (30.1' to 30.5') and ESF-HD-PERM-2 (34.8' - 35.1')." IC analyses (Case No. 609) 
and ICPJAES analyses (Case No. 579) data provided in Tables 1 and 2 of this report, correlate 
with the data in Table 3 of the AMR, however the data reported in the AMR has mislabeled 
sample identifiers. Data reported in the AMR at depth 30.1' - 30.5' as ESF-HD-PERM-1 
correlates to the sample receipt documentation and analysis print-out records in ASD SN00349 
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and Supplement 349.1 respectively, for ESF-HD-PERM-2 (depth 30.1 ' to 30.5'). Similarly, the 
data (in Table 3 of the AMR) identified as ESF-HD-PERM-2 (depth 34.8' - 35.1 ') correlates to 
the sample receipt documentation and analysis print-out records in ASD SN00342 and 
Supplement 349.1 respectively, for sample ESF-HD-PERM-3 (depth 34.8' - 35.1 '). Refer to the 
following Appendices: 

Appendix B shows Table 3 of the AMR, Footnote (1) indicating the depths for 
ESF-HD-PERM-1 and ESF-HD-PERM-2 samples data in the AMR. Table 9 and a 
memo from the author of the AMR on the use of the data is also provided. 

Appendix C shows sample traceabilitylreceipt documentation from page 30 of 
LLNL-YMP SN# 00349 indicating the depths for ESF-HD-PERM-1, -2, and-3 samples. 

Appendix D shows the analytical data for ICPIAES (Case No. 579) analyses of 
corresponding PERM-1, -2, and -3 samples. 

Appendix E shows the analytical data for IC (Case 609) analyses of corresponding 
PERM- 1, -2, and -3 samples. 

Appendix F shows a table prepared by the Data Qualification Team supporting the 
determination that the sample labels in the AMR are incorrect. 

Note that the data corresponding to the depths identified in the AMR are correct. However, the 
sample ID labels for the data at that depth are not correct in the AMR, i.e., the data in the AMR 
identified as ESF-HD-PERM-1 should be labeled ESF-HD-PERM-2 data (depth of 30.1' - 30.5') 
and data in the AMR identified as ESF-HD-PERM-2 should be labeled ESF-HD-PERM-3 data 
(depth of 34.8' - 35.1') in order to be fully traceable to the original receipt record and 
corresponding ASD analytical data. 

Checks were performed on all parameters/species to verify this conclusion, except where the 
concentration value for the ion in the Ah4R was derived using SOLVEQ 1.0 software (as noted 
in Footnotes 2-5 of Table 3 of the Ah4R (Appendix B of this report)). SOLVEQ 1.0 is identified 
as verified and "approved for use on YMP" in accordance with Corrective Action Report (CAR)- 
006 re-validation effort approvals documented in Carlisle (1999) shown in Appendix I of this 
report. The Corrective Action Report accurately identifies the sofhvare as SOLVEQICHILLER 
V. 1 .O. The author of this AMR has agreed to revise this reference to reflect the correct name of 
the validated software used, i.e., SOLVEQICHILLER V. 1 .O. 

Appendix F provides a check of the data by comparing the data shown in Table 3 of the AMR 
(identified as the "average of Tptprnn porewater analyses ESF-HD-PERM-1 (30.1' - 30.5') and 
ESF-HD-PERM-:! (34.8' - 35.1')" concentrations) to the calculated average of ASD data 
(concentrations shown in Appendices D and E) for PERM-1 + PERM-2 and PERM-2 + PERM-3 
(multiplied by their respective dilution factors). This check of the data shows that the data for 
PERM-2 + PERM-3 was used in the AMR7s tables. 

Table 9 of AMR: Drifr Scale Coupled Processes (DST and THC Seepage) Models, displays the 
"Measured Concentrations in TSW Pore Water from Alcove 5 and Chemistry of Water Taken 
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from Hydrology Boreholes." Although all the data in Table 9 is part of DTN# 
LL990702804244.100, only that data.identified as "pore water" data and associated PERM 
samples was used as input to the model of this AMR. Water chemistry from boreholes 60-3 and 
186-3 were used solely for comparison to modeled results. A communication from the author of 
the AMR shown in Appendix B testifies to the use of this data. 

The only referenced use of DTN# LL990702804244.100 in Environment of the Surfaces of the 
Drip Shield and Waste Package Outer Barrier (CRWMS M&O 2000b) is in Table 15, Sec. 4.1.1 
of the AMR. Table 15, entitled "Major ion concentrations reported for TSw pore water at 
ambient temperature," is presented in Appendix G to this report. Although depths corresponding 
to the reported data associated with samples ESF-HD-PERM-1 and ESF-HD-PERM-2 are not 
indicated in the AMR, checks of the data were made to determine the traceability of ASD 
analytical data to the sample identifier used in the AMR. This evaluation showed that the data in 
the AMR reported in Table 15 of the AMR (shown in Appendix G of this report) for sample 
ESF-HD-PERM-1 is actually the data for ESF-HD-PERM-3, i.e., the I.D. label in Table 15 for 
the data shown as ESF-HD-PERM-I should be identified as ESF-HD-PERM-3. Data in 
Table 15 identified for sample I.D. ESF-HD-PERM-2 is labeled correctly, i.e., corresponds to the 
analytical records for PERM-2 ICPIAES (Case 579) and IC (Case 609) data. Appendices C, D, 
E, G and H provide the basis for determining and verifying this discrepancy by comparing the 
ion-concentration values reported in Table 15 of the AMR with ASD analytical data for samples 
ESF-HD-PERM- 1, -2, and -3. 

The source of the error is in the table of pore water data submitted to the TDMS as DTN# 
LL990702804244.100. The DTN is shown as Appendix L of this report. The PERM-sample 
data identified by the DTN are presented in three columns labeled ESF-HD-PERM-1, 
ESF-HD-PERM-2, and ESF-HD-PERM-I (presented in that order). The data presented in the 
first column of the DTN table identified as ESF-HD-PERM-1 corresponds with ASD data for 
ESF-HD-PERM-1 ("PERM-I") data, the data presented in the DTN table as ESF-HD-PERM-2 
data corresponds with ASD data for ESF-HD-PERM-2 ("PERM-2") data. However, the data in 
the third column of the DTN table identified also as ESF-HD-PERM-1 is actually ASD 
ESF-HD-PERM-3 ("PERM-3") data. Thus the data in the AMR reflects the data in the table of 
the DTN but neither are labeled correctly. The data is traceable to the original ASD sample 
receipt and analysis data if the label on the third column of the DTN table is corrected to show 
ESF-HD-PERM-3. Correspondingly, the AMR's reference to ESF-HD-PERM-1 data is 
traceable to ASD receipt and analysis if the label in the AMR is changed to identify sample 
ESF-HD-PERM-3. 

Reference to the subject DTN in the Engineered Barrier System Physical and Chemical 
Environment Model AMR (CRWMS M&O 2000c) is made only in Sec. 4.1.2.2, "Additional 
Input Data Used to Analyze C02  Transport at Borehole SD-12." No tabular data is presented for 
this DTN, only the general statement, "...additional input data consist of the following: 
Composition (i.e., bicarbonate concentration) of pore water samples extracted from samples of 
SD-12 drill core: DTNs GS9709083 12271.003, GS9611083 12271.002, and 
LL990702804244.100." 

In the three AMRs that reference DTN# LL990702804244.100, bicarbonate concentration is not 
a directly measured component of pore water. Instead, the concentration of total aqueous 
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bicarbonate (HC03> is a calculated value based on pH in conjunction with the analytical data 
defining the concentrations of the other cations and anions present. This is stated in Footnote (4) 
of Table 3 of the Drift-Scale Coupled Processes (DST and THC Seepage) Models AMR 
(CRWMS M&O 2000a) (Appendix B). This method of deriving the concentration of total 
aqueous bicarbonate was verified through conversations with ASD personnel. DTN 
LL990702804244.100 does not include a concentration value for aqueous bicarbonate for the 
"PERM" samples. 

An additional check can be performed that verifies the correlation of ASD analytical data for 
PERM-1, -2, and -3 samples with the data in the DTN corresponding to ESF-HD-PERM-1, 
PERM-2, and the third column shown again as ESF-HD-PERM-1. The ASD ion concentrations 
shown in Appendices D and E can be multiplied by their dilution factors (shown on the 
Appendix). These numbers are traceable to the data in the DTN. 

Sample traceability was based on the following, sample descriptors: sample name-number, 
depth, and Sample ~ a n a ~ e m e n t  Facility (SMF) identification number: 

ESF-HD-PERM-1. 23.1'-23.3'; SMF ID 01002488. 

ESF-HD-PERM-2. 30.1 '-30.5'; SMF ID 01002586. 

ESF-HD-PERM-3. 34.8'-35.1'; SMF ID 01002525. 

Records shown in Appendices B, C, D, E, F, G, H, J, K, and L provide evidence of traceability 
and support the conclusions of this report. 
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4. EVALUATION CONCLUSIONS 

Based on the criteria used to evaluate the data represented by DTN# LL990702804244.100, the 
Data Qualification Team concludes that the subject DTN identifies pore water data for several 
samples, a subset of which is the ESF-HD-PERM-1, -2, and -3 sample data used by the AMRs 
identified in this report. Data for these "PERM" samples were fully traceable from the sample 
name, sample ID, specimen ID, and sample depth to ASD documentation. In addition, the 
activities associated with the analysis and collection of mineral composition data from that 
subset of Yucca Mountain site pore water samples, identified as ESF-HD-PERM-1, -2, and -3 
samples, were conducted in accordance with sound technical and administrative practices. These 
practices, which involved performance of IC and ICPIAES analyses, can be demonstrated to 
meet the applicable requirements of the QARD and AP-SIII.2Q, Attachment 2 for qualifying 
data by the Equivalent QA Program Method, as they apply to this subset of data. Supporting 
information including objective evidence of equipment calibrations, personnel indoctrination and 
training, and practices used in sample handling, performance of analysis and data collection is 
documented for this subset of data in applicable SNs and supplements. 
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5. RECOMMENDATIONS 

The Data Qualification Team conducted a thorough review of the controls that were in place 
during the collection and analysis of Yucca Mountain pore water data identified by DTN# 
LL990702804244.100, including the development of documentation for records, the use of 
analytical procedures, and practices reviewed and approved by OCRWM, as well as the 
qualifications and training of personnel conducting analyses for LLNL ASD. Because several 
samples included in the subject DTN could not be traced to the original sample identification 
numbers in a manner that allowed correlation between both ASD analytical data and the 
concentration values in the DTN, the Data Qualification Team recommends that DTN# 
LL990702804244.100 remain unqualified. 

However, the Data Qualification Team recommends that the data corresponding to 
ESF-HD-PERM-1, ESF-HD-PERM-2, and ESF-HD-PERM-3 samples identified in the subject 
DTN be separated to form a new DTN as these data can be demonstrated to meet the applicable 
requirements of the QARD and AP-SIII.2Q7 Attachment 2 for qualifying data by the Equivalent 
QA Program Method. 

As a result of this recommendation, personnel supporting the Responsible Manager of the 
Management and Operating Contractor of CRWMS's Data/Software Qualification Department, 
Applied Research and Testing Programs of CRWMS has submitted a Technical Data 
Information Form (TDIF# 310555) and a new DTN# has been assigned to the subset of data 
recommended by this report to be qualified, i.e., "PERM" sample data. The new DTN# for these 
data is M00005PORWATER.000. 
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APPENDIX A: INITIAL TRAINING TO LLNL PROCEDURES IN EFFECT 
AT TIME WORK WAS PERFORMED 
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TIPt lnitlal Trainlng to LLNL Procedures In effect at tlme work was performed " i 2 
: 4 4 : :  a 1 ' l i t  I t f g  g B $ 4 % 4 2 3 h i " $  - 4 NAME P u (3 z 0 w i O Z (J N 

Laura DeLmch 8/26/99 8/26/99 8/26/99 8R8198 8/28/99 8/28/99 12/22/97 711 3/99 118/97 8n98 10131 /96 11/4/96 4/4/96 4/4/96 1 1 /4/96 

Dave Ruddle 3/15/95 7/13/99 5/28/69 Snt98 5/8/94 12/20/93 12/13/95 12/22/94 6/8/93 10/20/94 

Roger Matimelli 11/24/97 5/7/98 12/8197 12/8/97 12/8/97 12/8/97 12/8/97 

Nora Brlent 8/28/89 8/26/99 8/26/99 8/26/9B 8/26/99 8/28/99 1119100 2/11/98'2/11/9~ 2/11198 3/9/98 3/9/98 2/11/98 3/9/98 

Terry Duewer 8/26/99 8/26/99 8/26/98 BR6/99 6/28/99 8/26/99 7/1/91 4/25/91 5/7/08 4/13/94 11/30/93 11/30/93 11130/93 5/25/93 9/16/94 

Marina Chlarappa 11/24/97 517198 131  5/97 12/3/97 12/3/97 12/15/97 12/15/97 

' QA Poky Statement Trainlng 033-LLNL-QPB 

TlPI Roger Martlnelli - Scientific Notebook Custodian LLL-SCI-349 VI 
TIP-AC-01. Gas Chemlcal Analysls by Mass Spectrometer Laura DeLoach - Scientific Notebook Custodian LLNL-SCIO-341 VI 
TIPAC-02, Solulions Analysis: Cations by lndudiwly Coupled Plasma Atomic Emission Spectroscopy (ICPIAES) Author of Tips 
TIP-AC-03, Detemdnation of Inorganic Anbns by ion Chrometography (EPA Method 300.0) Nora Brlant - Analyst 
TIP-AC-04. DetermlnaUon of Hexavalent Chmmlum Terry Duewer - Analyst 
TIP-AC-05, Phenanthroline Spectrophotomelrk Method Dave Ruddal - Made entries in Scientific Nolebook LLL-SCI-342 VI 
T IP-AW. Total Organic CarbonlTolal Inorganic Carbon Analysls 
TIP-AC-07. Elemental Analysls by indudhrely Coupled Plasma and Mass Speclromelry 
TIP-AWE. pH Buffer Standardization of Fisher Sdmtnlc Accurnel Model 950 pH Meter 
TIP-AGO9. Calibration of Hamilton Mladab Series 500 Autodilutor 
TIP-YM-03. Labeling. Tradrlng and Shipplng of Samples 

QP 3.0. SdentiRc Investigation Control 
QP 3.4. ScienUfic Notebooks 
QP 8.0, Identification & Control of Items. Samples 8 Data 
QP 12.0. Control of Measuring 8 Test Equipment 
QP 13.0. Handling. Storage. 6 Shipping 
QP 17.0. Quality Assurance Records 



Interdepartmental Letterhead 
Mail Station: L-091 
Ext: 2-6414 

Chemistry & Materials Science Directorate 
Analytical & Nuclear Chemistry Division 

Date: May 10,2000 

MEMORANDUM 

TO: Yucca Mountain Project File 

FROM: Nora Briant @ 
SUBJECT: Protocol for IC Analysis 

Analysts within ASD at Lawrence Livermore National Laboratory (LLNL) currently perform IC 
analysis for anions utilizing the Technical Implementing Procedure (TIP) AC-03. The same 
protocols and procedures outlined in the TIP previous to its creation were followed by me for the 
years I998 and 1999. The TIP is based on Environmental Protection Agency (EPA) Method 300: 
Ion Chromatography Analysis. This EPA method is routinely applied throughout the world and is 
accepted as a standard analytical reference. 

Instrument Calibration 

EPA Method 300 requires an Initial Calibration Verification, which is "prepared from a standard 
source different from that of the calibration standard and at concentrations within the linear 
working range of the instxument". Thus, two independent standards are used, one in calibration of 
the instrument, and the other in verifying the calibration. This concurrent checking and use of two 
independent NIST-traceable standards provides reasonable assurance of quality. 

To furnish a supporting, corroborative line of evidence for accurate standards, NIST traceability is 
required. The manufacturer supplies a Certified Value for anion standards comparing them to NIST 
standards. There may be a deviation between the label concentration and the Certified Value, but 
only the Certified Value is important; it is only necessary to know what the concentration of the 
standard is. The purpose of NIST certification is only to provide additional corroborative evidence 
of the multiple standard comparison described above. 

University of California 

lY Lawrence Livermore 
National Laboratory 
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Interdepartmental Letterhead 
Mail Station: L-091 
Ext: 3-1897 

Chemistry & Materials Science Directorate 
Analytical & Nuclear Chemistry Division 

Date: May 10, 2000 

MEMORANDUM 

TO: Yucca Mountain Project File 

FROM: Terry Duewer <. -hp--/ 

SUBJECT: Protocol for ICPIAES Analysis 

Analysts within ASD at Lawrence Livermore National Laboratory (LLNL) currently perform 
ICPIAES analysis utilizing the Technical Implementing Procedure (TIP) AC-02. The same 
protocols and procedures outlined in the TIP previous to its ireation were followed by me for the 
years 1998 and 1999. The TIP is based on Environmental Protection Agency (EPA) Method 6010: 
ICPIAES analysis. This EPA method is routinely applied throughout the world and is accepted as a 
standard analytical reference. 

Analytical Method Accuracy 

Typical laboratory accuracy for TIP-AC-02 may be assessed from the EPA Method 6010 
description. EPA submitted aqueous samples to seven laboratories for comparison. Accuracies of 
95 to 104% with relative standard deviations ranging from 3.1 to 9.1% were determined 

Instrument Calibration 

EPA Method 6010 requires an Initial Calibration Verification, which is "prepared from a standard 
source different from that of the calibration standard and at concentrations within the linear 
working range of the jnstrument". Thus. two independent sthdards are used, one in calibration of 
the instrument, and the other in verifying the calibration. This concurrent checking and use of Iw_o 
independent NIST-traceable standards provides reasonable assurance of quality. 

To furnish a supporting, corroborative line of evidence for accurate standards, NIST traceability is 
required. The manufacturer supplies a Certified Value for ICP standards comparing them to NIST 
standards. There may be a deviation between the label concentration and the Certified Value, but 
only the Certified Value is important; it is only necessary to know what the concentration of the 
standard is. The purpose of NIST certification is only to provide additional corroborative evidence 
of the multiwle standard com~arison described above. 

Univenity of California 
Lawrence Livermore 
National Laboratory 

TDR-NBS-GS-0000 14 REV 00 May 2000 



APPENDIX B: TABLES 2 ,3  AND 9 OF AMR 
DRIFT-SCALE COUPLED PROCESSES 

(DST AND THC SEEPAGE) MODELS, AND MEMO 
FROM AMR AUTHOR ON USE OF DATA IN AMR 



Table 2. Dota Trecklng Numbcn for Sources o! D3h lnplrl to the DSf THC Model end THC seepage 
Madcl 

m s  I D o d p t l o h  

Hydrornical nnd Thormll  Rock Praportbs: 

Water and 00s Chemistry Dab 

-1 C q  gas anolysen (Id, 2nd. 3rd and 71h -) 

U1~0861253129.Wl 

=0%6.l ~ l ~ e . 0 0 2  

~aesoa~23312s.cus 

LB99714i'i'3312~001 
- .  
U09100113312Q.W1 - 
~~0001140Di242.090 

CdMated property sdt - B86Pt4sc 

Calibmlcd pop@l\V retr -Upp  kWd 

CnliDntcd properly set? - Lowor h n d  
Fnduru p = # Y  

f 
In6b~tkn mto -bttC;aw 

lnnltntion rates - ~ v c n g ~  tnliltrdim R P ~  (rLa ww 
bound, and uppot bound for p& day, man-n, and 
glad4 IrandCbn drnoto6) from lha TH d r l A 4 e  
w s  

B N Q S Q ? T O ~ ~ ~ Q O O ~  1 Heal load 6310 and reposlt~ry rwtprinI 
S N ~ ~ ~ D T D ~ ~ Z ? B ~ - 0 0 4  I &hbgb and Uarrnal proptrtlca of dprlgn 

Hhtralopic Data 
--,- 
L A S ~ 1 1 6 l ~ W  I - MincrJbplc cham- Ef he ESF 6HT Bbck -. 
tA9Bl2SLB31161.COl  ST and SKT *adwe mineduay dab 

L B ~ 6 3 0 1 2 3 1 4 2 W 3  

~tjdd121123142009 - 
- ~990702&%4.1 DO 

4lh, 6 h  and 6th Mr. DST C02 deb - 
Cm CÔ ; dala (Aup. 'DS - Nov. '89) 

AM&%CS d ~OI-LBVPM Ira thc ESF (HD-PERM-1 bnd 
HDPERM-2 sampb~) 
Chnmbby of watw from DST hy&oIogy botehdao 
(Nw. 3 8  &Jan. '89) 
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Ropodhy Drift Doh 

SN8907T087ZTP9.W2 

m n w i a %  (Dmbn criurrkn) . m 

May 2000 

dsmsnts 
EffedlVb I h e d w  

wdw 
THC brp- Modol G M  Dmta 

LI3940tl01233129RM 

WW7M2'35120.002 

* 

Borohob -9 ndogy h UZ modal grld 
U m ~ s o m o t h  
h p  and Wlom bounday tomporrUroo, precfum md 
boundryd- 

NOTES; Thwmodynamlcd&abt mherPds, o q w s ,  and pmcfw $peds8 nroiwnd In Altachmon\ N. 
Khrslcdntn for mlnadwator madons pro founi In mbla 4. 
D.ls Wan lrom Ihacobated pmpecty sck Indude mpbralod and ~ R b r o t e d  h)fdrdq$CDI nnd 

ulmd propaluss. 



TiUc: Drift-Scalc Coupled Recesses (DST and THC Seepaw) Models . NOl2OJUOi 10 

4.1.3 - Water and Gas Chemistry 

The pore water composition chosen for the input to the simulations is summarized in Table 3. 
Thcsc data are the average of two samples obtained from the Topopah Spring Tuff middle 
nonlithophysal geologic unit (Tptpmn) in Alcove 5 near the DST (Table 3). These are the only 
relatively complete pore water analyses for samples callected from a potential repository unit near 
thc potential repository footprint. For model simulations, the initial watcr'composition was set to 
be the same in fractures and matrix, and the same throughout the model domain, This water 
composition was also used for infiltrating water, as discussed in Section 6.1.2. 

The initial C02 pressurr. in fractures and matrix (T.ablc 3) was calculated as the partial 
prcssure of C02 in .chemical equilibrium with *.initial w& at 2S°C, assuming'i&al gas 
behavior (i.e. parthi pressure is' equal to fugacity). The 25°C temperature is close to the initial 
tcmpcriturc. at thc location of the drift. 

Table 3. lnltial water '~orn~os~tion and C O ~  Panial Pressure in Fractures, MaWx, end Recharge Waters.(l) 

kr ~ m - $ -  
&,,J-.W*(' 

composition (CRWMS MLO 1689e) 
NOTES: (1) Average of Tptpmn ~orewate; hatyses ESF-HD 

and ESF-HD-PERM2 
d by equilibrating wlth Ca-mectlle at 2 

@=+% 
01 Cdculated by equilibrafing wiL'h hemmlite at 26% [using 
SOLVE0 1.0). , 

&?* , "1 Total aqueous cabmate as H C ~ ' ,  calculated fmm 
charge balance computed by spedation at 2S"C (using 
SOLVE0 1 .O). 
(5) Calculated at equilibrium wlth the solution at 25.C 
(usirtu SOLVEQ 1.0). 
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Tqbla 9. Measured Conccntratlons in T6w Pore Waterfrun Alcove 6 and ChcrnkW ol Water 'hken from 
Hydrology Borchobs 

I -". I 

NP* lm '61h 20.3 19.1 17 

& 705 115.5 139 582 
CR2+ mpn 101 13.9 5.9 20.2 - 
K' man 7.B 4.1 3.9 8.0 - 
Ma* mon 17 3 1.2 6.7 
'u" g.&f~? (35 n.d. ( 4 ~ L K i )  IL~. (c 0.M) n.d. (* 0.06) 

a - " 
H C O ~ - ( ~  myR ZOO n.8. 

'--- 
41 ha. - 

c t  & 117 20 10 19 - 
 SO^ l m o n  110 30.8 13.5 262 -- I I I 
NOTES: (1) Avarago olpwehalar M ~ ~ W I  ESF-HD-PERM1 (30.l1-3RS)Md 

ESP-HBPERM-2 MR'-3&1'). UM: LL9907028Dl2441M. 

The inodcl slmulntcs numerous aqueous spccics and only a limited discussion will bc prcsentcwl 
herc. M a  for a\I of ha  spccics are includul in the oulput files (submitted under 
DTN: U99120MlS1'12iC.002). Thc modeled variation in pH cluring the DST t shown In Figure 
13 for the Carc 2 simptifi gcochcmical cpm. The most obvious crcct on pII is a r c d u c h  to 
valuos prcdomi~~t ly  ~IWUJ 6 5  ~II thc condensate rcgion, comqmding d i l l y  to he inoreasus 
in O1 cbnccntrations shown in F i p  6. A8 for the cammmtions, the low pK zone 
inwtaqc, in siza and n m s  outwafd with ttmc Within the dryout zone, thc pH o f b  la41 rbddual 
watcr is also plottcd, whicb rcacba a maximum of nearly 9.5. However, tho liquid shluration 
as~ociated wllli b e  values L usually wcU bolow he residual Squid mturation Tba modeled pH 
of condcnsatu waters in hctures cornpnms fivonbry with thoso collectad h m  the hydrology 
barcholcs (rable 9). AJ in the m u r c d  data c o l l d  at two tlm- before tho borcholc intends 
dritxl a, thc model d t s  &ow the C ~ ~ C C L  of inming  pH wiib time and wfth inmuins 
taslpcmlurc in arcas gcatu U r n  60%. ?hmrfinx, in a given zone, (hc pH in the h c t u m  first 
atiuts to drop bcmusa of stcnm condcncalion, then oncc the kmpzatures incrcesc, SO bat the d o  
of cvqxmion and rnlttcd-water reacrim (and loss o f w  am p t c r  than tho rate of addition 
of water (and C4) via condensation, tbco tho pII rieos. 
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Eric Sonnenthal celsonnenthel@Ibl.gov> on 05/25/2000 02:12:42 PM 

Please respond to elsonnenthal9lbl.gov 

To: Holly MillerlYMlRWDOE 
cc: 

Subject: memo 

- 

Dear Holly. 

This letter is in reference to the use of water chemistry from borehole 
intervals 60-3 and 186-3 listed in Table 9 and also referenced in Table 
2 in AMR UOllO/NO120. These waters were not used as input to the model. 
They are waters collected from the Drift Scale Test and were used solely 
for comparison to model results. 

Sincerely, 

Eric Sonnenthal 

++++++ 
Eric Sonnenthal 
Earth Sciences Division 
Lawrence Berkeley National Lab 
ph: (510)486-5866; fax: (510)486-5686 
elsonnenthal@lbl.gov 
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APPENDIX C: PAGE 30 OF LLNL SCIENTIFIC 
NOTEBOOK: LLNL-SN00349 
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APPENDIX D: SPECTROCHEMICAL ANALYSIS 
REPORT (LLNLIASD), ICPIAES, CASE# 579 
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SPECTROCHEMICAL ANALYSIS REPORT 
Lawrence Llverrnore National Laboratory 

Ext. 3-1827 Analytical Chemistry Section 
Inductively-Coupled Plasma Atomic Emission Spectrometer 

Sample Description: YMP 
pH<2 0.45 u filtered 
Pore water from Rocks 
Case 579 

Received: Dec. 4, 1998 Reported: Dec. 9. 1998 
Requester: R. Martinelli Analyst: T. Duewer 
Signature: Instrument: ARL 
Unit: microgram/ml Account: 8781 -80 

Note: The elements reported below were the only ones sought. For elements 'not 
detected", the number cited is the concentration required to confirm the true value. 

ANALYSIS 

Your 
Sample I.D. 

Page 1 
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Catalog Number: QC-7 I 
/-' 

Description: Quality Control Standard 7 

Lot Number: 13-83AS 

ICP CHECK: 

Element Labeled[uglml] Measured[ugJdl Element Labeled[ugJmll Measuredtuglmll 

I 
Instrumental AnaIysis by Inductively Coupled Plasma Spectroscopy: 

The folIowing SRM's were used in establishing the above results: 

K : NIST 3141a. Ag : NIST 3151. A1 : NIST 3101a. B: NIST 3107, 
Ba: NIST 3104a. Na: NIST 3152a, Si : NTST 3150. 

Spex Reference MuIti: 2-265BDREF. 2-170BDRm 11-36AS 

Balances are calibrated regularty with weight sets traceable to NIST. 

SPEX CertiPrep r e f a m  standards are guaranteed stable and amrats to i 0.5% of cartified mrsntratkn for one year from 
date of shipment. This value 1 the sum of cumulative emrs asiodated w& mdytkxl determhauons, plpetb'ng and diluting to 
final wlume. For these solutions we use high purify adds, 18 megohm double deionizd mter and tdple rinsed bottles. All 
glassware used is dass k 

DEC '98 
Date 
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Catalog Number: QC-21 

Description: Quality Control Standard 21 

Lot Number: 12-126AS 

ICP CHECK: 

Element Labeled[ug/mll Measured[ug/rnl] Element 

Lnsfmmental Analysis by Lnductively Coupled Plasma Spectroscopy: 

The following SRM's were used in establishing the above results: 

As: MST3103a, Be: NIST3105a, Ca: NIST31-9a, Cd: NIST3108, Co: NIST3113, 
Cr: NIST 3112a, Cu: MST 3114, Fe: NIST 3126a. Li: NIST 3129a, Mg: MST 313la, 
Mn: NIST 3132, Mo: NIST 3134, Ni: NIST 3136, Pb: NIST 3128, Sb: NIST 3102a, 
*.: NIST 3149, Sr: NIST 3153a. Ti: NIST 31621, TI: MST 3158, V : NIST 3165, 
Zn: NIST 3168a. 

I I Spex Reference Multi: Lot #Z-89BDREF, 1 ld3AS, 9-138AS. 1-70CR 

I I Balances are calibrated regularly with weight sets traceable to NIST. 

SPM CertiPrep reference standads are guaranteed staMe and amrate to 05% of mi coclcentration for one year from 
date of shipment. This value ki the sum of cumulative assxiated kth analytid detemrinations. pipetting and dikrting to 
final volume. For these solutions we use hlgh purlty adds, 18 megohm double deionized water and Mple rinsed bottles. All 
glassware used is class A. 

DEC '96 
Manufacturing Manager ,Date 
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CERTIFICATE O F  ANALYSIS 

Catalog Number: PLSC2-2Y 
Element and Matrix: Sc in HNO, 

Lot No. 5-1 23SC 

Starting Material: Scandium Oxide S c - 0 ,  
start ing Material Lot No.: 07941 1 

L 4 

Density: 1 .0122 at 2 3 . 2 ' ~  

Trace Metallic Impurities in the Actual Solution via ICP Analysis: 

Element PPM Element PPM Element 

Ca 0.02 Lu 0.001 Tb <0.001 
Ce < 0.00 1 Mn C0.001 Th 0.02 
DY 0.005 Mo <0.001 Ti <0.001 
Er 0.003 Na 0.009 TI < 0.00 1 
Eu <0.001 Nd <0.001 Tm <0.001 
Fe 0.02 Ni <0.001 V <0.005 
Gd 0.003 Pr <0.001 W <0.001 
Hf < 0.00 1 S i <0.02 Y 0.02 
Ho 0.00 1 Sm 0.00 1 Yb 0.005 
La <O.OO 1 Ta < 0.00 1 Zr <0.001 

Classical "Wet" Assay: 1,007 pprn. 

Titrimetry: EDTA titration using Xylenol Orange as indicator. EDTA is standardized 
against PbtNO,), NIST SRM 928. 

Instrumentation Analysis By Inductively Coupled Plasma [ICPI Spectrometer: 1,000 ppm 
via NIST SRM 3148a. 

Balances are calibrated with NlST weight sets NJ t92589 and #92550, according to NlST circular 547 3.4.3. 

ASSURANCE refer- standalds am guaranteed sLaMe and accurate to + 0.5% of cectified concamtion for one year hwn date 
d shipment. This value is the sum of cumulative e m  asockted with anal* determbtkns, pipettlng and diluting to final 
volume. For these sdutions we use high purity acids. 18 rnegohm dwbb debnlzed water and w e  rinsed bottles. All ghssware 
used Is dass A. 

I f l  ko- e 

JANCI . 
Manufacturing Manager Date 
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CERTIFICATE OF ANALYSIS 
Catalog Number: PLS9-2XI2Y 
Element and Matrix: S in H,O 

Lot No. 5-1 6 1 S 

Starting Material: Ammonium Sulfate (NH,I,SO, 
Starting Material Lot No.: 05891 M 

Density: 0.9985 at 22.6'~ 

Trace Metallic Impurities in the Actual Solution via ICP-MS Analysis: 

Element PPM - Element PPM - Element 

~ l a s s i c a l  "Wet" Assay: 1,004 pprn. 

Gravimetry: Precipitation using BaCI,, filter, ignite and weigh as BaSO,. 

Instrumentation Analysis By Inductively Coupled Plasma Spectrometer[ICP]: 1,001 ppm 
via NIST SRM 31 54. 

Balances are calibrated regularly with weight sets traceable to NIST. 

ASSURANCE reference stadads are guaranteed stable and accurate to * 0.5% d certified concerrtration for one year from date 
of s h i  This value is the sum of atmulatiw errors assa3ated with analytical determinations, plpettlng and dilating to fiMt 
volume. For these solutions we use high pwfty adds, 18 megdnn double deionized water and triple dosed bottles. All ghssware 
used ts cbss A 

J' A- - JAN 9 8 
Manufacturing Manager Date 
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CERTIFICATE OF ANALYSIS 

Catalog Number: PLSR2-2XIZY 
Element and Matrix: Sr in HNO, 

Lot No. 6-67SR 

Starting Material: Strontium Carbonate SrC0, 
Starting Material Lot No.: 05941 D 

Density: 1.0099 at 23.8'~ . 
Trace Metallic Impurities in the Actual Solution 

Element PPM Element PPM Element PPM U 

Classical 'Wet" Assay: 1,001 ppm. 

Titrimetry: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized 
against NIST Pb(NO,), SRM 928. 

Instrumentation Analysis By lndudtive~y Coupled Plasma [ICPI Spectrometer: 1,000 ppm 
.via NIST SRM 31 53a. 

Balances are calibrated reguldy with weight sets triceable to NIST. 

ASSURANCE reference stendards are guaranteed stable and accurate to t 0.5% of certified mwenbaion for ooe year from date 
d shipment This vakre Is the sun ol cumulative e m  assodated with analytical determinations, pipetting and diluting to fbral 
vdume. For thsse sdutions we use hlgh purlty acids. 18 megohm double delonhed water and tr@le rinsed boWs. AA glaffware 
used is dass k 

t kc- - 
-' 

Manufacturing Manager 
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CERTIFICATE O F  ANALYSIS 
Catalog Number: PLL12-2Y Lot #; 4-260Ll 
Element and Matrix: Lithium / 1,000 1 HN03 
Starting Material: Lithium Carbonate Li2C03 
Starting Material Lot #: 12931 C 
Density: 1.0120 @ 22.22 C 

Trace Metallic Impurities In the Actual Solution via ICP Analysis: 

Element WM l32lBml rn Element 7- 

Traceability Documentation for Solution Standard: 

Classical Wet Assay: 1,001 uglrnl. 
Gravirnetry: Evaporate to dryness, fume with Sulfuric Acid. Ignite and weigh as Li2S04 

lnstrumentakn Analysls By Inductivety Coupled Pkrna OCP] Spectrometer: 995 uglrnL 
vla NlST SRM 3129a 

Babnctt are calibraled with NIST wafOht sets NJ H2589 and #9Z550, according to NlST circular 547 3.4.3 

ASSURANCE r e f e m  standards are guaranteed stable and accurate to a 0.5% of tabeled amcentration for one year from date 
of shlpment fhb value is the sum of amnulathre e m  associated wtth adytkal determinat)ons. pipetting and diluting b fP.ral 
volume. For these sdutions we use Mgh purfty acids, 18 megohm double deii'ked water and triple rinsed bottles. All glassware 
used is ctass A 

'lr k- - 
e 

chcmii Pfodw3.h Manager Date 
. t a ~  96 
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CERTIFICATE OF ANALYSIS 

Catalog Number: PLB9-2Y 
Element and Matrix: B in H 2 0  

Starting Material: Ammonium Tetraborate INH,),B40,.4H,O 
Starting Material Lot No.: M0797B 

Q L i ' w  
Density: 1.0000 a t  22 .7 '~  

Trace Metallic Impurities in the Actual Soiution via ICP Analysis: 

Element PJfJ Element PPM - 

Classical "Wet" Assay: 1,002 ppm. 

Titrimetry: Titrztion wi th  Sodium Hydroxide using Phenolphthalein as indica?oi. 

Instrumentation Analysis By Inductively Coupled Plasma llCPl Spectrometer: 1,003 ppm 
via NIST SRM 31 07. 

Balances are calibrated regularly with weight sets traceable to NIST. 

ASSURANCE reference stadads are guaranteed stable and accurate to i 0.5% of certified curicentration for one year from date 
of shipment. This value is the sum of cumulative emrs assodated with analytical determlnatkm, pipetting and diluting to fnal 
volume. For these sdutlans we use high purity adds, 18 megohm &Me deionized water and triple d d  bottles. All gbswam 
used is dass A. 

L ko- - 
1 c 

Manufacturing Manager G#ff c 
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Catalog Number. C M - 2 Y  

Descrtption: 1,000 uglmL in 29'0 HN03 

Starting Matarial: Aluminum Nitrate AI(N03)3 4. , &/o+ 7 - k  
Lot Number: CLI-SO&. 

Density: 1.077 Q 23.7 'C 

Ciasalcal Wet Assay: 1,001 uglmL 

Grevimetry: PreCipitaHcvl using aHydroxy Quinaline, filter. dry and weigh as AJ(CSHBNO~ 

Instrument Analysts by iCP Spectrometer: 998 ugl'rnL 
NlST SPA 3101a 

Trace Metallic Impurities in the Actual Solution, in PPB, via ICP-MS Analysis: 

AS 0.04 H3 '- K0.01 Sb 
As <0.08 In <C.Ol Sc 
Au <0.01 Ir <0.01 Se 
6 ~5.00 K ~30.00 Si 
Ba 0.60 La 0.09 Sm 
8e e0.08 Li 0.10 - S n 
Bi 0.02 LU <0.01 Sr 
Ca 15.00 Mg 2.00 Ta 
Cd (0.02 Mn <0.05 Tb 
Ce 0.20 Mo 0.30 Te 
Co 0.20 Na 100.00 Th 
Cr 5.00 Nb <0.01 Ti 
cs <Q.OI ~d <0.02 n 
Cu 1.00 Ni <0.40 Tm 
D Y 4.01 P <100.00 U 
Er <0.01 Pb 0.30 V 
Eu 4.01 Pd 9.01 W 
Fe 30.00 Pr 4.02 Y 
Ga 30.00 Pt <0.04 Yb 
Gd <o.m Rb 0.05 Zn 
Ge <0.20 Re <O.Ol Zr 
H f 0.02 Rh c0.02 
&I ~0.10 Ru <0.01 

&lances are calibrated regularly w&h wdght wts traceabk to NIST. 

A&- 1 8  
Manufacturing Manager Date 

CURITAS PPT reference standards are guaranteed stable and ' 
y r a t e  to t 0.5%. averaged cectified analyte concentratla. for a 
&rod of one year from date of s h i i  For these mlutbs we 
'se the hlghest purity aclds applicable. 18 megohm double- 
A m k e d  water and add-leached, biple-cinsed bottles. All glessware 
Used k CJass k 

QCe-549-7 144 
1- 
FAX: -9847 
mai l :  CRMSelm8Qspexcsp.com 

9. 

203 NORCROSS AVENUE 
METUCHEN. NJ 08840 
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C E R T I F I C A T E  OF A N A L Y S I S  I 
I 

Catalo~ Numbr: C LCA2-2Y 

Description: 1,000 uglrnb, Calcium in 2% HN03 

Starting hrlaterial: Calclurn Nitrate Ca(N03)2 4H20 

Lot Number: 

Density: 

Classical Wet Assay: 1,001 ug/niL 
T u n r f :  iori n-sn using w m y  " a m :  Ep~e as indicatu. 507.4 s t a d a r m  a p i m t  Pb(N03:i t 4 1 S 1 5 1  me v/bq 
InsUurnent Analysis by ICP Spectrotneter: 1,004 ugirnL 
NIST SRM 31 E M  

Trace Metallic Impurities In the Actual Salulion, in PPB, via ICP-MS Analysis: 

Ag 0.04 Ho ~0.0 1 Sb 
Al 15.00 In ~0.01 Sc 
As a.20 I r 4.01 Se 
AU c0.01 K 90.ao si 
B 60.00 La 0.04 Sm 
Ba 0.20 ti 43.03 Sn 
Be ~0.05 Lu cO.01 Sr 
€3 ~0.01 40.00 Ta 
Cd 0.50 Mn <1 .oo Tb 
Ca 0.10 Mo c0.C-l Te 
Ca €3.00 Na 20.00 Th 
Cr ~4.00 Nb <0.01 Ti 
Cs €0.01 Nd 0.01 TI 
Co 0.80 Ni 2.00 Tm 
DY ~0.01 P <I 00.00 U 
Er <0.01 Pb 0.10 V 
Eu €0.01 Pd 0. 02 W 
Fe 5.00 Pr ~0.01 Y 
Ga <0.01 PI 4.03 Yb 
Gd <0.01 Rb 4-01 Zn 
Ge <0.10 Re 4-01 Zr 
Hf e0.01 Rh e0.05. 
H9 0.1 5 Ru ~0.01 

Baa- 8g ~~~IICrnltxl regularly w e l g M  sets traceabla to NIST. 

Manufacturing Manager Date 

CLARrrAS PPT reference standards are guaranteed stable and 
. .carate to * 0.5%. averaged certified analyte cmcentrations, for a 
" ..+erlod ot one year from date of shipment For these solutbns we 

'se the highest purity acids applicab16, 18 rnegohm double- 
Aonbd water and add-kxtdwd, triple-cinsed bottles. All glassware 
used is Chss A. 

908-5497 144 I 

1- 
FAX: -647 
Emait: CRMSales@apexcsp.com 

I 

203 NORCROSS AVENUE 
M€lUaiEN. NJ 08840 
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C E R T I F I C A T E  O F  A N A L Y S I S  
I 

Catalog Number: CLK2-2Y 

De~~ripti011: 1,000 uglmL Potassium in 2% HN03 

Starting Material: Potassium Nitrate KN03 

Lot Number: CL1-47K 

Density: 1.0098 @ 22.3 C 

Classical Wet Assay:. 1.005 ug/mL 
GraJLnetry: Evaporate to dryness, lvne with SuMric Add. Ignite md weigh 8s K2S04 

Instrument Analysis by ICP Spectrometer: 998 ug/mL 

NlST SRM 3141a 

Trace Metallic Impurities In the Actual Solution, in PPB, via 1CP-MS Analysis: 

AS 0.01 H9 ~0.30 Sb 0.1 0 
AJ 6.00 Ho 0.01 Sc 3.00 
As <O. 30 In 0.20 Se 1.00 . 
Au <0.01 Ir 0.02 Si <lO.OO 
B 4.00 La 0.03 Sm ~ 0 . 0 2  
8a 2.00 Li 0.50 Sn ~0 .20  
Be <0.20 Lu ~0.01  Sr 3.00 
Bi 1.00 Mg ~2.00 Ta e0.01 
Ca 1 .50 Mn 1.00 Tb ~0 .01  
Cd 0.20 Mo e0.05 Te <0.10 
Ce 0.07 Na 40.00 Th <0.01 
Co ~0.04 Nb 0.05 Ti 1.00 
Cr ~0 .30  Nd 0.05 TI 0.04 
Cs 0.02 M ~0.80  Tm ~0 .01  
Cu 3.00 P 300.00 U 0.04 
Oy c0.01 Pb 4.00 V 2.00 
Er <0.01 Pd cO.01 W 0.02 
Eu <0.01 Pr cO.01 Y 0.06 
Fe 4 .00  Pt 0.06 Yb 0.02 
Ga 0.20 Rb 20.00 
Gd 1 .GQ Re <0.01 
Ge 1 .OO Rh 
H f ~0 .01  Ru 

k O" 
CURITAS ~ A W i ~ N  -& 
\carrate to t 0.5%, averaged W e d  conawtrations. fw a 

9riod of one year fmm date of shipment For !hese solutioos we 
se the highest purity aclds applicable. 16 megohm double- 
2idzed water and add-leached. triple-- bottles. M gl 203 NORCROSS AVENUE 

u s e d k C k ~ A .  METUCHEN. NJ 08840 

908549-7 1 44 
1 -800LABSPEX 
FAX: 908-603-9647 

Manufaduring Manager Date Email: CRMSales@spexcsp. corn -O~~OC'F~JPVSI @ 
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Standard Reference Material 3 152a 

Spectrometric Standard SoIution 

Sodium 

Batch Code 391412 

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission 
(plasma) speurumetxy, spectrophotometly, or any other analytical technique that requins aqueous standard solutions 
for calibrating insmmcats. SRM 3152a is a single dement solution prepared gravimeuically to contain 10 mg/mL 
a nominal of sodium with a nitric acid concentration (VW of 1 percent. The certified values are based on 
gravimeuic procedures, i.e.. weight per volume composition of the high-purity salt dissohcd in MST high-purity 
reagents. The uncertainty listed is based on gravimeuic and volumccric uncerrainties of the prepamion and the 
effect of solvent transpiration through the container walls for one year. The density of the solution at 22 "C is 
1.024 g/mL. 

Concentration 
Metal (mg/mL) 

Source Acid Conc. (V/V) 
Purity, 46 Approximate . 

Na 10.00 f 0.03 SRM 2201 (99.9) HNO,, 1% 

Procedures for Use 

Stability: This certification is valid for one year from the shipping date, provided the solution is kept tightly capped 
and stored under normal laboratory conditions. NIST will monitor the stability of npns&ve solutions from the 
SRM lot; and if any changes o a w  that invalidate this certification. NISf will notify purchasers. 

Preparation of Workfng Standard Solutions: All solutions should be brought to 22 f 1 OC before use and all 
glass or plastic surfaces coming into contaa with the standard must have beta. previously cleaned. A working 
stan- solution can be prepared from the SRM solution by serial dilution. Dilutions should be made with certified 
volumetric class A flasks and 5 or 10 mL class A pipeu. All volumetric transfers of solatiom should be performed 
using a proven analytical technique. Each dilution should be acidified with an appropriate high-purity acid and 
diluted to caIibrated volume using high-purity water. Tbe stability of the working standard solution will depcnd on 
the final acid conccnMon: therefore, can should ba exercised to awa: that the final acid concentration of the 
dilution closcly approximates that of the SRM. To achieve the highest ~~curscy,  the analyst should pnparc daily 
working solutions from 100 p g / d  dilutions of the original SRM solution. 

SRM 3152a was prtparcd, and atomic absorption and emission'spectromdric analyses were made by. T.A. Butler 
of the NIST Inorganic Mytical Recar& Division. 

The t ah ida l  and support aspects involved in the preparation, c d f k a i o n ,  and issuance of this SRM were 
~oordinatad through the Standard R e f e m  hfataials Program by J.S. Kam. 

Gaithersburg, MD 20899 
January 5, 1994 
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C E R T I F I C A T E  O F  , A N A L Y S I S  

1 - 
Catalog Number: CtMG2-2Y 

Description: 1,000 ug/mL Mg in 2% HN03 

Starting Material: Magnesium Nitrate Mg(N03)2 ' 6H20 

Lot Number: CLI-39MG 

Density: 1.0128 @ 23.8 C 

Classical Wet Assay: 1.001 ug/mL 

Titrimetry. EDTA Utration udng t3bchm Bbck T as in&catw. EDTA standacGzed against Pb(N03)2 NlST SRM 928 

Instrument Analysis by ICP Spectrometer: 996 ugmL 
SRM 313la 

I fl k o d - ~ e  J R N ~ ~  
Manufacturing Manager . Date 

TDR-NBS-GS-0000 14 REV 00 

Trace Metallic Impurities in the Actual Solution, in PPB, via ICP-MS Analysis: 

k g  0.01 Hg ~0.50 Sb 0.50 
Al ~5.00 Ho qO.01 Sc ~0.50 , 
As ~0.20 In eO.01 Se 6.00 
Au c0.01 Ir ~0.01 Si <5.00 
B ~2.00 K <30.00 Sm ~0.01 
Ba 0.10 La 0.25 Sn 0.20 
Be ~0.10 Li 0.10 Sr 5.00 
Bi ~0.05 Lu ~0.01 Ta ~ 0 . 0 1  
Ca 37.00 Mn 10.00 Tb ~0.01 
Cd ~0.10 Mo ~0.05 Te ~0 .50  
Ce 0.70 Na 11.00 Th 0.70 
Co (0.10 Nb -=0.01 Ti ~0.50 
Cr 0 .HI Nd c1 .OO TI ~0.10 
Cs <0.01 Ni 0.80 Tm ~0.01  
Cu 3.00 P ~100.00 U ~0.01 
Dl' -=0.10 Pb 3.00 V <0.10 
Er c0.01 Pd g0.05 W c0.10 
EU ~0.01 Pr 0.1 1 Y c0.10 
Fe 4.00 Pt ~0.01 Yb eO.01 
Ga 0.10 Rb ~0.01 Zn 25.00 
Gd ~0.50 Re <0.01 
Ge ~0.50 Rh ~0.01 
H f ~0.01 Ru ~0.01 

Balances are calikated w#h NIST sets NJ #92589 and KCS33, to NlST ckcutar 547 3.43 
CLARlTAS PPT reference standards are guaranteed stable and 

D-16 May 2000 

t' q t e  to i 0.5%. averaged mi analyte -, for a 
I j of one year from date of shipment. For these sdutlorrs we 

te  the hlghest purity acids applicable, 18 megohm double- 
.aionited water and acid-leached. triple-rinsed bottles. An glassware 
Used is Cbss A. 

203 NORCROSS AVENUE 
MWCHEN. NJ 08840 



Catalog Number. CLFEZ-2Y 

Descdptlon: 1,000 ug/mL Iron in PA HN03 

Starting Material: Ferric Nitrate F e(N03)3 ' 9H20 

Lot Number: CLI-52FE 

Density: I .0111@23.5"C 

Clasalcal Wet Assay: 996 ugmL 
Gm.mdry: Predpaation usmg Ammonium fdler, Ignite end V&&I as FeXM 

Instrument Analysis by ICP Spectrometer: 998 uglmL 
NlST SRM 312- 

- Trace Metallic Impurities in the Actual Solution, In PPB, via ICP-MS Analy 

Ag ~0.02 Ho ~0.01 Sb 0.10 
A1 2.00 In ~0.01 Sc c5.00 
As 0.50 I r <0.01 Se ~2.00 
Au 0.07 K <30.00 Si <10.00 
a ~4.00 ~a 0.09 s m  e0.01 
Ba <0.01 U 1.00 Sn 0.20 
60 <0.10 Lu ~0.01 Sr 0.09 
Bi ~0.01 Mg 3.00 Ta ~0.01 
Ca 34.00 Mn 200 Tb <0.01 
Cd 0.04 Mo 0.07 Te 0.05 
ik 0.02 Na 5.00 Th c0.01 
Co 2.00 Nb 0.02 Ti ~0.50 
Cr 4.00 Nd 0.03 TI ~0.01 
Cs q.01 Ni 1.00 Tm 4.01 
cu 0.50 P ~1o0.00 u <O.OI w 4.01 Pb 020 V gO.50 
Er a.01 Pd 0.01 W 0.05 
Eu 4.01 Pr <0.01 Y 0.03 
Ga 020 ff ~0.01 Yb c0.01 
Gd ~0.01 Rb cO.01 Zn 1.00 
Ge 40.00 Re eO.01 Zr 0.07 

TDR-NBS-GS-0000 14 REV 00 D-17 May 2000 

H f <0.01 Rh ~0.40 
Hg c0.05 Ru ~0.01 

eaIancaaecallk.atedwtthNlSFw&&t&M)Y9tS89and #9255O.~~toNISTckafiaSQI3.4.3 
CU\RKAS PPT reference standards are guaranleed stable and 
%rate to f 05%. averaged hbeled analyte concentrations, for a 

. (crdofoneyearfromdateofshlpment.Fwlhesesdutknswe 
" ~ e  the highest purity acids apglcable, 18 megohm double- 

Jbnbed watw and trfple-rinsed Mtles. AH ghssware 
used is Cbss A 

Manufaduriclg Manager Date 

2m NOlxxUSS AVENUE 
MOU1IWEN. NJ 08840 

908-549-7 1 44 
1- 
FAX: -9647 
Emell: CRMSeIesQspexcap.com 

@ 
W l m W C p r  
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Xethod : ROGER Standardzn Report 02/11/00 10:39:37 page 1 

El Name Slope Y-int Correlation Date Stdized 
.U3082 0.0406 0.0034 0.9966617 09/28/99 11:11:30 

Concentration Difference Signal 
stated Found Conc % (S)  IR 
0 0.0010023 0 0 0.0034612 

- 0.199 0.12242 -0.0766 -38.5 0.0083895 
b0004 0.396 0.33459 -0.0614 -15.5 0.017002 
b0020 1.999 2.0053 0.00625 0.313 0.084815 
b0 0 4 4,. 3.977 4.1087 0.132 3.31 0.1702 

wclJ)l;oe.215 clos, 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
A13092 0.0655 0.0128 0.9997604 09/28/99 11:11:30 

Standard Concentration Difference Signal 
Name Stated Found Conc % (S) IR 

a0000 0 -0.000263550 0 0.012764 
b0002 0.199 0.21916 0.0202 10.1 0.027129 
b0004 0.396 0.41379 0.0178 4.49 0.03987 
b002 0 1.999 1.9818 -0.0172 -0.861 0.14252 

Concentration 
~ . z k - c u  

PI dame Slope Y-int Correlation Date Stdized 
A\ a61 0.1911 -0.0011 0.9999265 09/28/99 11:11:30 

Standard Concentration Difference Signal 
Name Stated Found Conc % (S) IR 

a0000 0 -0.000143090 0 -0.0011274 
b0002 0.199 0.21177 0.0128 6.42 0.039375 
b0004 0.396 0.40093 0.00493 1.25 0.075528 
b0020 1.999 1.9979 -0.00112 -0.056 0.38074 
b0040 3.977 3.9604 -0.0166 -0.417 0.75583 

(S)IR 
10 
Concentrat ion 

El Name 
8,2089 

Standard 
Name 

a0000 
a0002 
aOQ04 
a0008 
a0010 

Slope Y-int Correlation 
0.6005 0.0030 0.9999474 

Concentration Difference 
Stated Found Conc % 
0 4.331e-05 0 0 
0.2 0.1969 -0.0031 -1.55 
0.4 0.39472 -0.00528 -1.32 
0.798 0.80239 0.00439 0.55 
1 1.0067 0.00667 0.667 

Date Stdized 
09/28/99 11:11:44 

Signal 
(S) IR 
0.0030118 
0.12123 
0 -24002 
0.48483 
0.60749 
0.061367 

Concentration 

/ TDR-NBS-GS-000014 REV 00 May 2000 



Method : ROGER Standardzn Report 02/11/00 10:39:37 page 2 

El Name Slope Y-int Correlation Date Stdized 
B-2496 1.8305 0.0125 0.9999850 09/28/99 11:11:44 

+rd wd concentration Difference Signal 
%e c.+! Stated Pound Conc % (S) IR 
a0000 0 1.9116e-050 0 0.012565 
a0002 0.2 0.19735 -0.00265 -1.32 0.37378 
a0004 0.4 0.39769 -0.00231 -0.577 0.74051 
a0008 0.798 0.79903 0.00103 0.129 1.4752 
a0010 1 1.0045 0.00452 0.452 1.8513 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
B-2497 3.8151 -0.0027 0.9999737 09/28/99 11:11:44 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 

Concentration Difference Signal 
Stated Found Conc % (S) IR 
0 2.6302e-050 0 -0.0026139 
0.2 0.19739 -0.00261 -1.31 0.75034 
0.4 0.39653 -0.00347 -0.867 1.5101 
0.798 0.79812 0.000121 0.0152 3.0422 
1 1.0071 0.00715 0.715 3.8396 
0.0999 0.098711 -0.00119 -1.19 0.37387 

Concentration 

El Name S 1 ope Y-int Correlation Date Stdized 
Ba4554 11.0534 0.0062 0.9999833 09/28/99 11:11:44 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 
a0001 

Concentration Difference Signal 
Stated Found Conc % (S) IR 
0 -9.9738e-060 0 0.0061162 
0.201 0.20043 -0.000569 -0.283 2.2217 
0.403 0.40734 0.00434 1.08 4.5087 
0.804 0.79917 -0.00483 -0.6 8.8398 
1.007 1.0073 0.000283 0.0281 11.14 
0.1006 0.10137 0.000775 0.77 1.1268 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
-4934 9.1168 0.1883 0.9999514 09/28/99 11:11:44 

Standard Concentration Difference Signal 
Name Stated Found Conc ' % (S) IR 

a0000 0 -3.5542e-050 0 0.18796 
a0002 0.201 0.20426 0.00326 .1. 62 2.0505 
a0004 0.403 0.40832 0.00532 1.32 3.9109 
a0008 0.804 0.79609 -0.00791 -0.984 7.4461 
a0010 1.007 1.0045 -0.00251 -0.249 9.346 
a00m pgd 0.1006 0.10243 0.00183 1.82 1.1222 

. 5. 
Ba 493.409 (68) 

Concentration 

TDR-NBS-GS-0000 14 REV 00 May 2000 



xsthod : ROGER Standardzn Report 02/11/00 10:39:37 page 3 

El Name slope Y-int Correlation Date Stdized 
2a3 17 9 0.3023 -0.0010 0.9996279 09/28/99 11:11:44 

Concentration Difference 
Stated Found Conc % 
0 -0.00124870 0 
1.996 2.0193 0.0233 1.17 
4.011 4.0741 0.0631 1.57 
7.996 7.8973 -0.0987 -1.23 
9.983 9.8747 -0.108 -1.09 
0.997 1.1177 0.121 12.1 

Signal 
(S) IR 
-0.0014106 
0.60936 
1.2305 
2.3861 
2.9839 
0.33681 

Concentration 

El Name S 1 ope Y-int Correlation Date Stdized 
Ca3968 18.8173 0.0646 0.9992657 09/28/99 11:11:44 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 
a0001 

Concentration Difference 
Stated Found Conc % 
0 -0.00181390 0 
1.996 2.0759 0.0799 4 .O1 
4.011 4.1265 0.115 2.88 
7.996 7.8641 -0.132 -1.65 
9.983 9.7689 -0 -214 -2.14 
0.997 1.1476 0.151 15.1 

Signal 
(S) IR 
0.030445 
39.128 
77.714 
148.05 
183.89 
21.659 

Ca 396.847 (85) 

(S) IR ocz=l 
2 0 
Concentration 

El Name slope Y-int Correlation Date Stdized 
Fe2382 1.9893 0.0055 0.9999418 09/28/99 11:11:30 

Standard Concentration Difference Signal 
Name Stated Found Conc % (S) IR 

a0000 0 8.1493e-050 0 0.0056867 
b0002 0.199 0.19507 -0.00393 -1.98 0.39357 
b0004 0.394 0.38677 -0.00723 -1.83 0.77494 
b0020 1.992 1.9694 -0.0226 -1.14 3.9233 
b0040 3.963 3.9968 0.0338 0.853 7.9565 

* 4 - 9 0 0  
e 238.204 (1421 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
Fe2395 2.2664 0.0037 0.9999684 09/28/99 11:11:30 

Standard Concentration Difference Signal 
Name Stated Found Conc % (S) IR 

a0000 0 6.0408e-050 0 0.0038798 
b0002 0.199 0.19571 -0.00329 -1.65 0.4473 
b0004 0.394 0.38944 -0.00456 -1.16 0.88636 
b0020 1.992 1.9749 -0.0171 -0.857 4.4797 
b0040 $49 3.963 3.9879 0.0249 0.628 9.0418 

fewZ9.562 (141) 

Concentration 

TDR-NBS-GS-0000 14 REV 00 May 2000 



lethod : ROGER Standardzn Report 02/11/00 10:39:38 page 4 

El Name Slope Y-int Correlation Date Stdized 
re2599 4.8898 0.0065 0.9999862 09/28/99 11:11:30 

Bk&n@ard w9 Concentration Difference Signal 
&me&$ Stated Found Conc % (S) IR 

iO000 0 6.147e-05 0 0 0.0067959 
30002 0.199 0.19534 -0.00366 -1.84 0.96169 
30004 0.394 0.38798 -0.00602 -1.53 1.9037 
20 02 0 1.992 1.9933 0.00128 0.0643 9.7533 
30040 3.963 3.9714 

+.,,4.144' 0.00839 0.212 
19.426 

Fe 259.940 (130) 

(S)IR 0a 
10 
Concentration 

E l  N a m e  S l o p e  Y-int Correlation Date Stdized 
K-7664 0.1134 0.0349 0.9998304 09/28/99 11:11:44 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 
a0001 

Concentration Difference Signal 
Stated Found Conc % (S)IR ' 
0 -0.000792540 0 0.034819 
1.99 2.0315 0.0415 2.09 0.26522 
3.999 4.0864 0.0874 2.19 0.49819 
7.971 7.8609 -0.11 -1.38 0.9261 
9.953 9.876 -0.077 -0.774 1.1545 
0.994 1.0522 0.0582 5.86 0.1542 

Concentration 
&q-2k-o3 

EA dime Slope Y-int Correlation Date Stdized 
Li6103 -0.0849 3.6790 -0.9999822 09/28/99 11:13:01 

Standard Concentration Difference Signal 
Name Stated Found Conc % (S) IR 

a0000 0 1.1234e-050 0 3.679 
a0008 1.017 1.0224 0.00536 0.527 3 -5922 
a0010 0.811 0.80564 -0.00536 -0.661 3.6106 

concentration 

E1 Name Slope Y-int Correlation Date Stdized 
Mg2795 10.0837 0.0134 0.9995473 09/28/99 11:11:44 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 
a0001 

Concentration Difference Signal 
Stated Found Conc % (S) IR 
0 -0.00120860 0 0.0011791 
1.995 2.0986 0.104 5.19 21.175 
4.009 4.1672 0.158 3.95 42.034 
7.992 7.8928 -0.0992 -1.24 79.602 
9.979 9.7516 -0.227 -2.28 98.346 
0.9966 1.0615 0.0649 6.51 10.717 

Concentration 

wz <,4- 
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Xethod : ROGER standardzn Report 02 /11 /00  10:39:38  page 5 

El Name Slope Y-int correlation Date Stdized 
Xg2802 5 .5706 0 .0020 0.9998183 09/28/99  11 :11 :44  

Sbndard Concentration Difference 
Elone (;.p Stated Found Conc % 

~ 0 0 0 0  0 -0.000709390 0 
a0002 1 . 9 9 5  2 .0489 0 .0539 2 . 7  
so004  4 . 0 0 9  4 .1273 0 .118  2 . 9 5  
30 0 0 8 7 .992  7 .9261  -0.0659 -0 .824 
a0010 9 . 9 7 9  9 .8355  -0.143 -1 .44  

Signal 
( S )  IR 
-0.0019498 

1 1 . 4 1 6  
22 .993  
44 .155 
5 4 . 7 9 1  
5 .7605 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
Mg2852 0 .5888 -0.0013 0.9999785 09 /28 /99  11:11:44  

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 

Concentration Difference 
Stated Found Conc % 
0 0.000138790 0 
1 . 9 9 5  1.9896 -0.00535 -0.268 
4 .009 3.9534 -0.0556 -1.39 
7 .992 8 .0272 0.0352 0 . 4 4 1  
9 . 9 7 9  1 0 . 0 1  0.0306 0 .306  
0 .9966 0.99177 -0.00483 -0 .484 

Signal 
(S) IR 
-0.0012565 
1 .1702  
2 -3265 
4.7252 
5 .8925 
0.58263 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
-2576 26 .0467 -0 .0011 0.9999862 09/28/99  11:11:44  

Standard 
Name 

a0000 
a0002 
a0004 
a0008  
a0010  

Concentration Difference 
Stated Found Conc % 
0 1.8859e-050 0 
0 .203  0.19968 -0.00332 -1.64 
0 .405 0.40552 0.000524 0 .129 
0 .808 0.81011 0.00211 0 .262 
1 .013  1 .0145  0.00146 0.144 
0.1012 0.10043 -0.00077 -0.761 

Signal 
( S )  IR 
-0.00063882 
5.1998 
1 0 . 5 6 1  
2 1 . 1  
26.422 
2'. 6147 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
Mn2605 7.1394 0 . 0 0 4 1  0.9999714 09/28/99  11:11:44  

Standard Concentration . Difference 
Name Stated Found Conc B 

a0000 0 7.8057e-060 0 
a0002 0 .203 0 .20201 -0.000988 -0.487 
a0004 0 .405  0.40127 -0.00373 -0 .921 
a0008 0 .808  0.80352 -0.00448 -0.554 
a0010 1 . 0 1 3  1 .0219 0.00888 0.877 
a w l  0.1012 0.10152 0.000318 0 .315 
&,," g-t/s-Ob 

f i  260.569 (1301 

Signal 
(S) IR 
0.0041492 
1 .4463  
2.8689 
5.7407 
7.2997 
0.72887 

I Concentration 

I TDR-NBS-GS-0000 14 REV 00 i May 2000 



Xethod : ROGER Standardzn Report 02/11/00 10:39:28 page 6 

El Name Slope Y-int Correlation Date Stdized 
-2933 0.1067 0.0010 0.9998805 09/28/99 11:11:44 

s w a r d  w? Concentration Difference 
b e  Stated Found Conc % 

~ 0 0 0 0  0 -5.2648e-050 0 
a0002 0.203 0.19971 -0.00329 -1.62 
a0004 0.405 0.40768 0.00268 0.663 
a0008 0.808 0.80247 -0.00553 -0.685 
a0010 1.013 1.0121 -0.000876 -0.0865 
a0001 0.1012 0.10822 0.00702 6.93 

Signal 
( S )  IR 
0.00099993 
0.022319 
0.044515 
0.086648 
0.10902 
0.012555 

Concentration 

El Name Slope Y-int Correlation Date Stdized 
Na5889 0.7552 -0.4908 0.9999757 09/28/99 11:11:44 

Standard 
Name 

a0 0 0 0 
a0002 
a0004 
a0 0 0 8 
a0010 
a0001 

Concentration Difference 
Stated Found Conc % 
0 -0.000112040 0 
3.275 3.3185 0.0435 1.33 
6.582 6.6499 0.0679 1.03 
13.121 13.037 -0.0837 -0.638 
16.383 16.371 -0.0119 -0.0727 
1.636 1.6202 -0.0158 -0.964 

Signal 
(S) IR 
-0.49089 

2.0153 
4.5311 
9.3547 
11.872 
0.73276 

Na 588.995 (57) 

(S)IR 0a 
2 0 

\ Concentration 

El Name Slope Y-int Correlation Date Stdized 
Na5895 0.4016 -0.0347 0.9999658 09/28/99 11:11:44 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 
a0001 

Concentration Difference 
Stated Found Conc % 
0 -0.00036470 0 
3.275 3.3008 0.0258 0.788 
6.582 6.682 0.1 1.52 
13.121 13.017 -0.104 -0 -789 
16.383 16.345 -0.0376 -0.23 
1.636 1.6514 0.0154 0.942 

Concentration 

El Name Slope Y-int Correlation 
S-1807 0.0416 0.0014 0.9998304 

Standard Concentration Difference 
Name Stated Found Conc % 

a0000 0 0.000924450 0 
boo02 1.995 1.9068 -0.0882 -4.42 
b0004 3.964 3.8736 -0.0904 -2.28 
b0020 7.963 8.0731 0.11 1.38 
b0040 ,.d) 9.975 10.044 0.0685 0.687 

3 w 8 0 . 7 3 1  (186) 

Concentration 

TDR-NBS-GS-0000 14 REV 00 D-25 

Signal 
(S )  IR 
-0.03488 
1.2907 
2.6485 
5.1926 
6.5289 
0.62841 

Date Stdized 
09/28/99 11:11:30 

Signal 
(S) IR 
0.0014469 
0.08081 
0.16271 
0.33759 
0.41964 

May 2000 



lethod : ROGER Standardzn Report 02/11/00 10:39:39 page 7 

Name Slope Y- int Correlation Date Stdized 
-1820 0.0130 0.0008 0.9996870 09/28/99 11:11:30 

St; fivard *   on cent ration Difference Signal 
&me d&aStated Found Conc % (S )  IR 

;10000 0 0.0012923 0 0. 0.0007984 
30002 1.995 1.8757 -0.119 -5.98 0.025233 
20004 3.964 3.8363 -0.128 -3.22 0.050793 
20020 7.963 8.0616 0.0986 1.24 0.10588 
~0040 9.975 10.123 0.148 1.49 0.13275 

Concentration w L;.$-oU 
I21 Name S 1 ope Y-int Correlation Date Stdized 
53-1826 0.0150 -0.0010 0.9998521 09/28/99 11:11:30 

Standard Concentration Difference 
Name Stated Found Conc % 

10000 0 0.000822310 0 
b0002 1.995 1.9298 -0.0652 -3.27 
b0004 3.964 3.8537 -0.11 -2.78 
b0020 7.963 8.0302 0.0672 0 -843 

9.975 10.083 0.108 1.09 

S w182.624 (184) 

Concentration 

Slope Y-int Correlation 
0.1291 0.0196 0.9999949 

Signal 
(S) IR 
-0.001015 
0.027879 
0.056697 
0 .I1926 
0.15001 . 

Date Stdized 
09/28/99 11:11:44 

Standard Concentration Difference Signal 
Name Stated Found Conc % (S) IR 

a0000 0 0.000135940 0 0.01964 
a0002 2.001 1.9891 -0.0119 -0.594 0.27645 
a0004 4.02 4.0081 -0.0119 -0.295 0.53714 
a0008 8.015 8.0037 -0.0113 -0.141 1.053 
a00104,G$ 10.008 10.043 0.035 0.35 1.3163 

0i *212.412 {I591 

(SI IR 0 1  
20 
Concentration 

El Name 
Si2516 

Standard 
Name 

a0000 
a0002 
a0004 
a0008 
a0010 

Slope Y-int Correlation 
1.2276 0.1855 0.9999245 

Concentration Difference 
Stated Founa Conc % 
0 0.000586360 0 
2.001 1.9548 -0.0462 -2 -31 
4.02 3.9408 -0.0792 -1.97 
8.015 8.0533 0.0383 0.478 
10.008 10.095 0.0871 0.87 

Date Stdized 
09/28/99 11:11:44 , 

Signal 
(S) IR 
0.1862 
2.5853 
5.0233 
10.072 
12.579 

Concentration 

1 TDR-NBS-GS-0000 14 REV 00 May 2000 



tethod : ROGER Standardzn Report 02/11/00 10:39:39 page 8 

fil Name Slope Y-int Correlation Date Stdized 
gi2881 0.0338 0.0051 0.9999926 09/28/99 11:11:44 

,P"1.&@ -n rd concentration Difference Signal 
Stated Found Conc % (S )  IR 

a0000 0 0.000129520 0 0.0051245 
a0002 2.001 1.9864 -0.0146 -0.731 0.072221 
30004 4.02 4.0201 7.05e-05 0.00175 0.14092 
a0008 8.015 7.9895 -0.0255 -0.318 0.27501 
a0010 10.008 10.048 0.0401 0.4 0.34455 

$i 288.158 (117) 

(S)IR 
2 0 
Concentration 

El Name Slope Y-int Correlation Date Stdized 
Sr3464 0.3084 -0.0049 0.9999970 09/28/99 11:11:30 

Standard Concentration Difference Signal 
Name Stated Found conc % (S) IR 

a0000 0 1.885e-05 0 0 -0.0049204 
b0002 0.198 0.19681 -0.00119 -0.6 0.055766 
b0004 0.394 0.39168 -0.00232 -0.588 0.11586 
b0020 1.991 1.9969 0.00589 0.296 0.61086 
b0040 3.961 3.9586 -0.00239 -0.0603 1.2158 

Concentration 

u dame @ Slope Y-int Correlation Date Stdized 
Srqal5 (,)(id 12.5839 -0.5264 0.9999845 09/28/99 11:11:30 

Standard Concentration Difference Signal 
Name Stated Found conc % (S) IR 

a0000 0 4.5888e-050 0 -0.52582 
b0002 0.198 0.19468 -0.00332 -1.68 1.9234 
b0004 0.394 0.38941 -0.00459 -1.16 4 -3739 
b0020 1.991 2.004 0.013 0.654 24.692 
b0040 3.961 3.9559 -0.00511 -0.129 49.254 

Concentration 

May 2000 



APPENDIX E: ION CHROMATOGRAPHY 
REPORT (LLNLIASD); CASE# 609 
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Anatytlcal Sciences Division 

I I I I 

To: Roger Marttnelli ~ccount  #: 8781-80 

I I I I 

From: Nora Butler-Brtant Case#: 609 

I I 
Analysis Date: 12/7/08 

Report Date: 12/8/Q8 

Note: 

I 

I 

All anions were analyzed by ion chromatography uslng an AS4A column with an AG4A guard. The eluant was 
1.7 mm NaHC0311.8 Na2C03 at a flow rate of 0.5 mltmin. 

S u m  
A* S U b .  A q .  p.m. 

Nfmm 
A SldDw.  

- 
A*. SldDN. 

nw. w 
0.0 0.00 
6.43 0.04 
0.09 0.01 
2.6 0.11 

Mtrh 
A* S#W. 

/C t 

m 6 W L r n O l l n p l l c n O n ~ r r O n m p n .  
a .03  0.00 
0 . 1  0.01 
0.10 0.02 
0.30 0.05 

. a.04 0.00 
a.04 000 
4.04 0.00 
4.04 0.00 

9aaS8U 
OIK##) 

worn1 
OBWO2 

Ihquud.l 1 morn 
m 1 A+ SbiW. 

Waddo 
A\P SMM. 

4.07 0.w 02 0.02 
4.07 0.00 
4.07 0.00 
4.07 0.00 

0.07 0.00 
30.70 0.03 
n.w 0.37 
30.8 0.76 , 

PERM BLANK 
PERM I 
PERM 2 

31.10 0.01 
n.90 0.04 
30 0.01 

m m m  
4.007 0.00 
0.W 0.03 
0.24 0.01 

PERM 3 0.10 0.01 



Alltech Associates, Inc. 
2051 Waukegan Road Deerfleld, IL 60015-1899 
Phone: 847-948-8600 Fa*: 847-948-1 0 7  

CERTIFICATE OF ANALYSIS 

ICAL ION CHROMATOGRAPHY SOLUTION 1000 pglrnL Bromide in H,O 
Catalog No: 37005 

Starting Material: Potassium Bromide 
Starting Material Lot NO: 0901 48Y 

TRACEABILITY DOCUMENTATION FOR SOLUTION STANDARD - Lot NO. M-BR01026 

Certified Value: 1003 pglmL 
fhs csctifbd value Is the average of the darrlcal wet s w y  and Inmumem uralyds unlau otherwise 
specif&. All Standards ws a m a t e  to within t 1 .O% relative unless otherwise rpedfisd. 

MeFhod 1: 
Actual Value: 998 pglmL 
Method: Ion Chromatography vs NlST SRM 31 84 

Method 2: 
Actual Value: 1007 m l m L  
Method: Volhard Titration vs NlST SRM 999 

ANALYZED DENSrrY OF SOLUTlON (measured at 22°C): 0.998 glmL 

Signature: 

TDR-NBS-GS-0000 14 REV 00 

bate: 12-04-97 4 

May 2000 



Catalog Number: ICMIX2- 100 

Description: IC Instrument Check Standard 2 

Lot Number: 14-120AS 

IC CHECK: 

Component Labeled[uglml] Measured[ug/ml] 

H P O ~  -2 600 616 

Br- 400 415 

NO3- 400 390 

so4 -2 400 3 9 8 

c1- 200 2 0 0 

F- 100 9 8 

h m m e n t a l  Analysis Conducted by Ion Chromatography: 

I I The following SRM's were used in establishing the above results: 

( ( HPO 
: M S T  3186 Bi: NIST3184 NO; : M S T  3185 

SO;$ : NIST 3181 Cl- : NIST 3 182 F- : MST3183 

1 1 Soex Reference Multi: Lot P4-6W 

I I Balances are calibrated rqularfy with weight sets traceable to NIST. 

I I SPU< CectlPrep reference standards are m e e d  stable and accurate to t 0.5% of certified m t n r r i o n  for one year from 
date d sh(pment This value Is the sum of annulath e m  assodated with analytical detennlnatlons. piPetttne arid dl- b 
Rnal volume. Fw lhese solutions we use hlgh purity adds. 18 megohm double deionized water and triple rimed bottles. All 
glasswam used is dass A. 

I I Menufactwlng Manager 
SEP '88 

Date 

TDR-NBS-GS-0000 14 REV 00 May 2000 



Alltech Associates, Inc. 
2051 Waukegan Road Deerfield, IL 60015-1899 
Phone: 847-948-8600 - Fax: 847-948-1 078 

- 
CERTIFICATE OF ANALYSIS 

I-CAL Custom Multi-Anion Solution Mixture A (Catalog No: 269102001 containing: 

30 pglmL ea: PO,=, SO;' 
20 pglmL ea: Br', CI', NO;, NO,', 
10 m/mL F 

Matrix: ASTM Type I water filtered thru 0.2 micron filter 
Lot NO: N-ION04113 

F: 9.86 * 0.1 7 pglmL 
C1': 20.00 * 0.12 pglmL 
NO;: 20.26 & 0.13 pg1mL 
Br-: 20.05 f 0.12 pglmL 
NO,': 19.95 * 0.16 pglmL 
PO,=: 30.08 f 0.89 pg/mL 
SO;': 30.05 * 0.42 pglmL 

NlST -: 
ion Chromatography vs NlST SRM 31 83 
Ion Chromatography vs NIST SRM 3182 
Ion Chromatography Checked vs Independent Standard 
ion Chromatography vs NIST SRM 3184 
Ion Chromatography vs NlST SRM 31 85 
Ion Chromatography vs NIST SRM 31 86 
Ion Chromatography vs NlST SRM 3181 

This certifies all the above concentrations to be accurate to  an uncertalnty expressed at the 95% 
confidence interval. 

Concentrates for all the above elements were analyzed by IC against the following NIST SRM's: 
Elemental Symbol (NIST SRM No.) 
~Oi'(3181); Cr(3182); F(3183); Brl3184); NOi(3185): POf(3186); NO;(NIAl 

Concentrates for all the above anlons were checked by one of the following classical wet chemical 
methods and are traceable as listed: 

Concentrate d: 
6f Voihard Titration 
CI' Volhard ntration 
F Ion Selective Electrode 
NO; Acldfmetrlc Titration 
PO," Aadimetric TitraHon 
SO;' Acldlmetric Titration 
NO; Redox Titration 

NIST.SRM 999 
NlST SRM 999 
NlST SRM 31 83 
NIST KHP 84.j 
NlST KHP 841 
NIST KHP 84j 
NlST SRM 40h 

TDR-NBS-GS-000014 REV 00 May 2000 



Alltech Associates, Inc. 
2051 Waukegan Road Deerfield, IL 60015-1899 
Phone: 847-946-8600 Fax: 847-948-1 078 

CERTIFICATE OF ANALYSIS 

ICAL ION CHROMATOGRAPHY SOLUTION 1000 pglmL Nitrite in H,O 
Catalog No: 37021 

Starting Material: Sodium Nitrite 
Starting Material Lot NO: 0201 8PY 

TRACEABILITY DOCUMENTATION FOR SOLUTlON STANDARD - Lot NO. N-NOX01086 

Certified Value: 1002 pglmL 
Tho nnifd v a l w  k the warage of ttw darsicsl wet assay and instrument analysis unless ottw&sa 
specified. All Stsndards are accurate to within e 1 .O% relalve unless otherwise spmifwi. 

Method 1: 
Actual Value: 1001 pglmL 
Method: Calculated, based on starting material 

Method 2: 
Actual Value: 1003 mImL 
Method: ion Chromatography vs in-house.standard 

W a u w ~ W . w h . n n p d n d . 1 8 ~ d a r b l o ~ m t a . e a l i b n t . d Q . u A ~ L ~ y d s a w d  
b d o s  h Ih mdactdw of CCd mnbrdr BauK.r .E. edhatod with reglstend W W w  Sstr M89074, W89034. 
UJ90292rdK191091. WmiOhu--Mth.HIOtRadWdght . .nd-md.nhse.a#omh 
the reMdudr ot tho Stat. of KI  to NlST It- NEW. 

ANALYZED DENSITY OF SOLUTION (measured at 22'C): 0.999 glmL 

Signature: 

TDR-NBS-GS-0000 14 REV 00 

Date: 01-76-98 

May 2000 



Alltech Assodates, Inc. 
2051 Waukegan Road Deerfleld, IL 60015-1899 
Phone: 847448-8600 Fax: 847-948-1078 

CERTIFICATE OF ANALYSIS 

1-CAL 10N CHROMATOGRAPHY SOLUTION 1000 pglmL Chloride in H,O 
Catalog No: 37009 

Starting Material: Potassium Chloride 
Starting Material Lot No: 05606PW 

TRACEABILITY DOCUMENTATION FOR SOLUTlON STANDARD - Lot NO. MCL01040 

Certified Value: 999 m/mL 
The d f k d  value k thu .M(W of tha da&l w t  array and hrtnwnent ddsc oEhacwise 
cpedf i .  All Standards ue actuate to wrirmn t 1 .O% rdatke unless otherwise r p e d f i .  

Method 1: 
Actual Value: 1 OOO pglmL 
Method: Ion Chromatography vs NIST SRM 31 82 

Method 2: 
Actual Value: 994 /rglmL 
Method: Volhard litration vs NIST SRM 999 Potassium Chloride 

ANALYZED DENSm OF SOLUTION (measured at 22'C): 0.998 glmL 

Date: 1 1-1 0-97 

TDR-NBS-GS-0000 14 REV 00 May 2000 



Alltech Associates, Inc. 
2051 Waukegan Road Deerfleld, IL 60015-1899 
Phone: 847-9488600 - Fax: 847-948-1078 

CERTIFICATE OF ANALYSlS 

lCAL ION CHROMATOGRAPHY SOLUTION 1000 pglmL Fluoride in H,O 
Catalog NO: 3701 1 

Starting Material: Sodium Fluoride 
Starting Material Lot NO: 04408EZ 

TRAC€ABIUT( DOCUMENTATION FOR SOLUTION STANDARD - Lot No. N-F01028 

Certified Value: 999 w lmL 
The c d d  valw Is Um average of the dadcal wet assay ud kutrumm analyrls unbrr ot twwke 
rpacifd. W Standardr are mcazate to within t 1.0% relative unless othacwisa cpsdfmd. 

Method 1: 
Actual Value: 998 mlmL 
Method: Ion Chromatography vs NlST SRM 31 83 

Method 2: 
Actual Value: 999.p~lmL 
Method: Calculated, based'on starting material 

~ . ~ + c d 6 . w r h r r M l 8 n u g s h m d o r r b t . ~ ~ . ~ C I r r r A ~ ~ m ~ ~ d e s n e d  
~ h t l I b ~ d W r M . r b .  B . l r r c s r u r - r c t ( h ~ s n d K I W ~ ~ ( C H 1 8 9 0 7 4 , ( S 1 8 9 Q U ,  
~ 2 ~ 2 n d K 1 9 1 0 9 1 .  T h . u ~ m ~ ~ t h . W ~ o f W d ~ . n d M ~ n d . n b u . ~ o t t r w O h  
~ ~ o t ~ s t a t e o f N J t o N f S T ~ f o n w ( y N B S ~ .  

ANALYZED DENSlIY OF SOLUTION (measured at 22.C): 0.999 glmL 

TDR-NBS-GS-0000 14 REV 00 May 2000 



-Calibration Update Report 
- 

Sample Name : Std 1 
Data File Nnme : C:VEAKNETU)ATA\nnarb-Wl.DXD 

Mcihod Filc Namc : c:;pc,&nct\r;lcChod\anic~ns.md 
Scltcdtrlc I'ils Eisrnc . c:\~~~nhc~~eheduleeumar.as3 
Ilate 7'inl.c Collcctcd : 12/7!05 1 1 :  l5:(16 AM 
Calibration Diltc . 12i7:'S)X 1 1'20.14 rlhi 

I 5vstcl.n Opcriltur : XI.. 13rienr I L -  

-..----- ----.-..-----.--- .- 
Pciili Irlli>rrna~ion : All Cc~rril>or~cnts 

Peak # Cal Response 
(Previous) 

Cal Response 
(Measured) 

Cn1 Response 
(New) 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Calibration Update Report 

- 
Sample Name : Std 2 
Data File Name : C:VEAKNETWATA\rmarb-002.DXD 

Pcnk # Cot t lpone~~t  Nnmc Retention Time CnI Iiesponse Cal Response Cnl Response 
(Previous) (hlensrrred) (Xew ) 

C'omponent 
Amount 
(tng/L) 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Calibration Update Report 

- 
Sample Name : Std 3 
Data File Name : C:\PEAKNElWATA\rmarb-003.DXD 

CnI Kespnnse 
(Previous) 

Cal Response 
(Measured) 

Cal Kcsponsc 
(New) 

Component 
A~nount 
(nldl.) 

3.0000 
6.0000 
1 2.0000 
12.0000 
12.0000 
18.0000 
12.0000 

TDR-NBS-GS-000014 REV 00 May 2000 



- 
Calibration Update Report 

- 
Sample Name : Std 4 
Data File Name : C:\PEAKNETU)ATA\rmarb_OOQ.DXD 

Peak H 

.................................................. 

F 1.27 
C I 1.93 
NO2 2.32 
Hr 3.42 
SO3 3.85 
HPOJ 6.65 
So4 g.93 

Csl Resporise 
(Previous) 

.- ....................................... 

6461 13 
967897 
1 1 14368 
838544 
1106663 
788507 
ldS5Oli 

Cill Response 
(Rlcasctred) 

CHI Kesportse 
(New) 

- ...................................... 

773834 
1026248 
1244942 
90871; 1 
12277'25 
807088 
13965 1 

Component 
Amount 
( n l w  

. - - - . . - -. - - - -. - 
6.0000 
12.~~000 
24.0CHjO 
24.0000 
24.0000 
36.0000 
24 .UOOO 

TDR-NBS-GS-0000 14 REV 00 May 2000 



-Calibration Update Report 
- 

Sample Name : Std 5 
Data File Name : C:\PEAKNETlDATAharb_OOS.DXD 

Component Nrtlne Retention Time Cal Response. <,:a1 Response 
(Previotrs) (3l.easured) 

Cal Ilesponse 
(Sew) 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Calibration Update Report 

- 
Sample Name : Std 6 
Data File Name : C : \ P E m A T A \ m a r b - 0 0 6 . D X D  

I ,.--__.__._ .......-.....-...-..-......__.... ........--.. ..... .--.-.--.---.----..-.--...-.-.------.----- 
t 
j Peak Irlf'orruatiorr : All Corr~poncnls 

C:orttponerrt hart~cllterltion Time Cal Response C J  Rrsponsc 
(Previoos) (Il.least~redf 

Cal Response 
(Ncw) 

C:onlpo~lerlt 
Amount 
(111??,'L) 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Sample Analysis Report 

- 
Sample Narnc : water 
Data File Narnc : C:VEAKNEmATA\rmnrb-W7.DXD 

s .- I 
I - 

Peak Information : All Components 

- '  

- 
-Peak#ComponentNarne :RetentionTime -~rnount  -peak ~m Peak Height 

Date Time Collected : 12f7198 12:29:07 PM 
Method Filc Narnc : c:\peaknet\mahod\anions. mct 
Column ID : AG4A #2421,AS4A 2018 2mm 
Systcm Operator : NL Brimt 
Blution Factor : 1.00 

TDR-NBS-GS-0000 14 REV 00 E-15 May 2000 



I 
- 
Sample Analysis Report 

- 
Sample Name : water 
Data File Name : C:VEAKNETUIATA\rmarb-008.DXD 

- Datc Timc Collected : 12/7/98 12:4 1 :28 PM 
Method File Namc : c:\peaknetLncthod\anions.met - 
Column ID : AG4A #2421,AS4A 2018 2mm 
Systcm Operator : NL Briant 
DI lution Factor : 1 .OO 

- 
Peak Information : All Components 

-- 
- - - 

Peak # Component Name Retention Time Amounl (mfl) Peak Area Peak Height I I 

- 
- 1 

- - 
1.28 0.0000 - 417 143 

3 -c1 1.93 0.1675 13245 1387 
4 NO2 2.30 ' 0.2244 1 1227 1118 
5 Br 3.45 0.2479 8766 871 
6 NO3 3.95 0.1868 8917 945 
7 f iP0. l  6.75 0.1777 3677 235 
8 SO4 9.05 0.3675 221 14 1070 

- 
water 

In?,, 

225.0; 

220.0-; 

m s. '11s.of 

I [ O . O ~  

5 . 0 t  - 
+ CNOZ Bt'Ni);. - HP04 IS04 . . . .  . . ; . .  . : .  . . 
--....-- . . : I .... : ....- ................................ - 

I I 

O 2.0 4.1 6.0 8 .O 
- 

10.0 . .. . 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Sample Analysis Report 

- 
Sample Nnme : IPC 
Data File Name : C:VEAKNETU)ATAharb_009.DXD 

t Date Time Collected : 12/7/98 12:53.42 PM 
Method Filc Name : c:~et lncthod\anions.met  
Column ID : AG4A #242 1 .AS4A 20 18 2mm 
Systcm Oprrator : NL Briant 
Dtlution Factor : 1 .OO 

- Peak Infomuuton : All Components 
- - - - - 

Peak#ComponentName RetentionTime: Amount (mg/L) Peak Area. Peak Height 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Sa rn ple Analysis Report 

- 
Sample Name : (PC 
Data File Name : CVEAKNEmATAharb-010.DXD 

Date T~mc Collcctcd . 12/7/98 lb06.00 PM 
MeChod Filc Namc c \ p c a k m l M d a n ~ o n s  mcl 
Column ID : AG4A #242 1 ,AS4A 201 8 2mm 
S y s m  Operator : NL Briant 
Dilutron Factor : 1 00 

-. - . -  -- - - 
Peak Infomtlon : All Components 

- - - - - 
Peak # Component Name Retention Time Amount (m@) Peak Area Peak Height 

- 
- - - - 

F 1.27 9.8355 1228435 I90057 - 
2 C1 1.95 20.2909 1898787 329680 
3 NO2 2.32 2 1.5245 1085492 1355 I2 
4 Br 3.42 20.0000 750909 95787 
5 NO3 3.87 19.7756 1004574 97456 
6 HP04 6.67 30.5612 689 105 42624 
7 SO4 8.92 30.2534 1953020 105474 

- 
I P C  - 

30.0 

25.0 

20.0 

m 15.0 

10.0 

5.0 

0 
.O . .. . 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Sample Analysis Report 

- 
Sample Name : 980589 
Data File Name : C:WEAKNETU)ATAbrnarb-011.DXD 

t 
- 

- 
Date Time Collected : 1217198 1 : 18: 19 PM 
Mcthod File Name : c : ~ c t L n c t h o d h i o n s . r n a  
Column ID : AG4A #242 1 .AS4A 20 18 2mm 
Systcm Operator : NL Briant 
Dilution F a a m  : 1.00 

I Peak Information : All Components 1 
Peak # Component Name Retention Time Amount (rngfL) Peak Area Peak Height 

TDR-NBS-GS-0000 14 REV 00 May 2000 



I 
I Sample Analysis Report 

Sample Name : 980589 
Data File Name : C:WEAKN~ATA\rmarbbO12~D 

Time Collected - 12/7/98 1 30336 PM 
od File N m  : atpcalmeS.~Ims.~ 

umn ID . AG4A #2421,AMA 2018 2mm 

Peak # Component Name Retentiera Time Amount (m&) Peak Area Peak Height 

! 
I 
! 1 

2 CI 
W 0 2  

TDR-NBS-CS-000014 REV 00 May 2000 



Sample Analysis Report 

Sample Name : 980590 
Data Fie Name : C:\PEAKNETWATAharb-013.DXD 

Datc T i  Collected : 12/7/98 1:42:55 PM 
Method Filc Namc : c:\pcaknctLnah&ions.met 
Column ID : AG4A #2421,AS4A 2018 2mrn 
System Operator : NL Briant 
Dilution Fador : 1.00 

TDR-NBS-GS-0000 14 REV 00 

I 

May 2000 

Peak Infomation : All Components 

Peak # Component Name Retention Time Amount (w) Peak Area Peak Height 



- 
Sample Name : 980590 
Data File Name : C:VEAKNE1UIATA\marb-014.DXD 

L 

Datc Timc Collected : 12/7/98 1:55.14 PM 
Method Filc Namc : c:\pc&ndhcthdmions.mct 
Column ID : AG4A B2421 .AS4A 20 18 2mm 
Systcm Operator : NL Briant 
Dilution Factor : l .OO 

- 
Sample Analysis Report 

- 
Peak Information : All Components 

- - 
Peak # Component Name Retention Time : Amount (m@) Peak Area Peak Height 

TDR-NBS-GS-0000 14 REV 00 May 2000 



- 
Sample Analysis Report 

- 
Sample Name : 980591 
Data file Name : C:\PEAKNE7UlATA\nnarb_OrS.DXD 

/ Date l:i~r,c (:~~iicc,tui . rz,?:,a 2 07:34 PM 
ilctlicxl File Name . c~'~.pcnkr\cl'~~~lctl~~xfinr~ions.n~~~ 
COIU~TIII I l l  . .'\(;J:,\ $242 l,..\S.IA 201 R 211lrv; 
Sy stcm Opcrat.t>r , KL Briant 
1:filution 1:actor : I .OO 

i 

I 
i Peak # Component Name. Retention 'Citnc Amount (midi,) .I'cak Area Peak Height 
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- 
Sample Analysis Report 

- 
Sample Name : 980591 
Data File Name : C:WEAKNETiDATA\rmarb-016.DXD 

C .---.--------- -- ------.-.- -.-.-.a- *-.---- 

I Pcak hforination : 1\11 Conlponcnts 

1 Paat ti Cornpot~cnt Nnine Retention Time Arnot~nt (mg/l,) Peak Area Peak Height 
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- 
Sample Analysis Report 

- 
Sample Name : 980592 
Data File Name : C:WEAKNE'nDATA\rmarb-O17J)XD 

Datc Timc Collcclbd : 1 U7/98 2:32: 14 PM 
Mcthod Filc Name : c:~etlncthodmions.mct 
Column ID : AG4A #242 I ,AS4A 201 8 2mm 
System Operator : NL Briant 
Dihtion Factor : 1.00 

- 
Peak Information . All  Compcnts 

I - 

- - - - 
Peak # Component Name Retention Time: Amount (mg/L) Peak Area Peak Height 
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- 
Sample Analysis Report 

- 
Sample Name : 980592 
Data File Name : C:\PEAKNElUMTAharb-Ol8.DXD 

Date Timc C o l t d  : 1 U7/98 2:44:34 PM 
Mahod File Namc : c:\pcakndlnahod\hnions.mct 
Column ID : AG4A 1242 1 ,AS4A 2018 2rnm 
Systan Operator : NL Briant 
Dtlution Factor : 1 .OO 

I - 
Ptnk Information : All Compancnts 

- - - - - 
Peak # Component Name Retention Time: Amount (mgk) Peak A m  Peak Height 

I 
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- 
Sample Analysis Report 

- 
Sample Name : dilZ 980590 
Data file Name : C:\PEAKNENDATAharb-OI9.DXD 

Date Time Collccled : 12/7/98 2 5 6 5 2  PM I- Mahod File Name : r:-dW&ions.mef 

i Column ID : AG4A #242 1,AS4A 201 8 2mm 
System Opcrator : NL Briant 
Dilution Factor : 1 .OO 

- 
Peak Information : All Components 

I 

I - 
- - - - 

Peak # Component Name Retention Time Amount (mg/L) Peak Area :Peak Height 1 .  
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- 
Sample Analysis Report 

- 
Sample Name : dil2 980590 
Data File Name : C:VEAKNETU)ATA\nnarb-OU).DXD 

I ..... --.-...----.--. --- am---. "--- ----- ........-..-.- 

i I'cak infom~ation : All Con~poncn~s 
I 
i Pcak if Component Name Kcte~itiaa Time rimount (mg,,"I,) Peak ,4rea Peak Height 
1 

........................... 

F 
C1 
NO? 
F3r 
N0.3 
E-I.PO4 
SO4 
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- 
Sample Analysis Report 

- 
Sample Name : dilZ 980591 
Datm File Name : C:VEAKNET\DATALmarb-021 .DXD 

I Peak Cr Compoat:trt Nnlrlc Rererrlion Tin,*? Arrtauxtt (tngt1.f l'cak Are8 Penk litight 

TDR-NBS-GS-0000 14 REV 00 

- 
-D.(.: 1mm 

W T h m  : 155239 

May 2000 



- 
Sample Analysis Report 

- 
Sample Name : di12 980591 
Data file Name : C:\PEAKNETU)ATA\rmarb-022.DXD 

I D;\ic Tio:z CollxtcJ 1,?/7iOR 3,>3:45 phi 
i h,fctSrc;ui File Nartic . c.~~:rk;~ct;;mctI.~(xl'i~anions.m~~ 

Column 11.1 . 1 \ ~ i 4 : \  320t.2 I A S ~ A  ~ ' t i  R ~nlnl 
i Sjytcrn C.)p~ric'rilt,~r NL. Drrun! 
i Ililution F'i~ctor 1 (i(1 

I 

i 
I r'cii~k I~).fc>rmot  on : All Ci.>tllpr>~~ tct~ts 

P o l k  # C.omponcnt ~UHLIIC I<~t.e~~tion Time Arxlourrt (nrg/L) Peak .Area Peak f~ieigtit 
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- 
Sample Analysis Report 

- 
Sample Name : dil2 980592 
Data File Nnmc : C:\PEhKNEmATALmah-0ZS.DXD 

TDR-NBS-GS-0000 14 REV 00 

Date Time Collcclcd : 1271'98 3:46:06 PM 
Method File Namc : c:\pcalinct~mahod\anions.mct 
Column ID : AG4A #242 I,AS4A 201 8 2rnm 
System Operator : NL Briant 
Dlution Factor : 1.00 

- 
Peak information : All Components 

- - - - 
Peak # Component Name :Retention Time 

- 
/Amount (m&) Peak Area Peak Hdght 

-.-.. 
.- - - 

1 1 F  
- 

'1.28 0.0267 3199 731 
- 2  IC1 1.93 15.1118 1341351 :218005 

1 NO2 - - 
-3 IBr :3.45 0.0736 2600 300 

4 2403 : 3.93 1.2171 158275 5356 
: w04 - - - - - 

7 :So4 18.98 14.8369 921881 48869 

dl2 980592 
30.0 

May 2000 

25.0:- C1 

20.0 I 
y 15.0 

10.0 

5.0 
F 

0 
1 - 

So4 
I 

Br "P" 
1 I _ 1 I 

0 2.0 4.0 6.0 8.0 10.0 ... . 



- 
Sample Analysis Report 

- 
Sample Name : di12 980592 
Data File Name : C:VEAKNE~ATA\marb-024.DXD 

I 

j Dntc 'Time Collcctccl . I Zi7i'PX :l:SX:24 Phi 
Mcthcd FI~C Nnmc : c.~pc~kr1cr'~ncthod\anio11s~nlcl 
rol~irnn I13 : ACi3.4 $242 L . rZS4A 70  I X 2111n1 
Systan Operator . XI.. Dr:nnt 
r>i,\utiort Factor . I .Of:! 

I 

Pcok Infor111;rtion : All C:omponcnts 

Retenti011 Time Amount (rndL) Perik A.rea I'eak IIcigIlt 
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APPENDIX F: CORRELATION OF AMR DRIFT-SCALE 
COUPLED PROCESSES (DST AND THC SEEPAGE) 

MODELS DATA (TABLE 3, MDL-NBS-HS-000001, REVOO) 
WITH ASD SAMPLE DATA 
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Correlation of AMR Data (Table 3, MDL-NBS-HS-000001, Rev 00) with ASD Sample Data 

'- ASD Analytical Data PERM-2 + PERM-3 is the average of the concentration values reported by ASD 
for PERM-2 + PERM-3 samples multiplied by the dilution faction. 
2. ASD Analytical Data PERM-1 + PERM-2 is the average of the concentration values reported by ASD 
for PERM-1 + PERM-2 samples multiplied by dilution factor. 
3. Dilution factor for 1C data is 4; dilution factor for ICPIAES is 5. 
4. Case 579 is ICPIAES data. 
5. Case 609 is IC data. 
6. Si02(mg/l) = Si(mgl1) x 2.145. 

TDR-NBS-GS-0000 14 REV 00 

Parameter1 
Species 

F- 
CI- 
S04L- 
K' 
MgL' 
CaLt 

'iOz(aq)" 
N a' 

May 2000 

Concentration: 
Table 31AMR (mgll) 

0.86 
117 
116 
8.0 
17 

101 
70.5 
61.3 

Case 
No. 4.5 

609 
609 
609 
579 
579 
579 
579 
579 

ASD Analytical Data 
PERM-2 + PERM3 

0.86 
1 16.6 
115.6 
8.0 
17.0 

101.8 
70.8 ----- 
61.3 

PERM-1 + PERM-2 
0.66 
1 16.4 
117.2 
6.5 
21.2 
102.5 
72.9 
60.8 



APPENDIX G: TABLE 15, "MAJOR ION CONCENTRATION 
REPORTED FOR TSW PORE WATER AT AMBIENT 

TEMPERATURE," FROM AMR: ENVIRONMENT ON THE 
SURFACES OF THE DRIP SHIELD AND WASTE PACUGE 

OUTER BARRIER," ANL-EBS-MD-000001 REV00 

I 
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T.bbl5. ~ b n a n c f f l t n r t i o n s m p ~ l a r T S v  
porn water at ambknt tcmpmaun. 

4.1.17 Hauy's Law Comb& for the SolubiUly of Ofgem fn ScvcrrJ Aqueous 
Soladons 

Tablc 16 lists parameta. for d c w g  tbc H q ' s  b w  chmtant for oxygen sohlbility in purc 
water and tku aqueous NaCl solutions. The Huuy's Law constant, k . in was dctennincd 
experimentally, and the v a r h h  with temperatprr fit to the foUowhg equation: 

Alro iacluded in Table 16 arc the cbarsctetistics of the fluids for which the k values wuc 
deramind 

Table 18. -Coefkients for HenF/s Law Concbnb for the Oxygvl SdubMy in the NaCI Solutions and 
Deminedizod Water (Cnmcr 1W0, T&ea I L V) 
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APPENDIX H: CORRELATION OF AMR DATA (TABLE 15, 
ANL-EBS-MD-000001, REVOO) WITH ASD SAMPLE DATA 
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Correlation of AMR Data (Table 15, ANL-EBS-MD-000001, Rev 00) with ASD Sample Data 

Values shown are the ASD Analytical values from ICPIAES and IC Analyses multiplied by the dilution 
factor. 
2. Case 579 is ICPIAES Data. 
3. Case 609 is IC Data. 
4. Dilution factor for IC data is 4; dilution factor for ICPIAES data is 5. 
5. Si02(mgll) = Si(mgl1) x 2.145. 

TDR-NBS-GS-0000 14 REV 00 

Parameter1 
Species 

NO; 
C I- 

sod2- 

K' 

M ~ ~ '  

ca2' 

~ i 0 ~ ( a ~ ) ~  
~ a '  

May 2000 

Reported Conc. 
(mgll) 

Table 15 of AMR 
ESF-HD-PERM-1 

10 

123 

120 

9 

17.4 

97 

7 5 

62 

Case 
No. 2s3 

609 

609 

609 

579 

579 

579 

579 

579 

Reported Conc. 
(mgll) 

Table 15 of AMR 
ESF-HD-PERM-2 

3.0 

110 

11 1 

7 

16.6 

106 

66 

6 1 

ASD Analytical Data ls4 

ESF-HD- 
PERM-3 

10.0 

123.0 

120.0 

9.0 

17.4 

97.0 

74.9 

61.5 

ESF-HD- 
PERM-1 

21.0 

122.8 

124.4 

6.0 

25.7 

98.5 

79.2 

60.5 

ESF-HD- 
PERM-2 

3.0 

110.0 

111.6 

7.0 

16.6 

106.5 

66.3 

61 .O 



APPENDIX I: CAR-006 REVALIDATION 
EFFORT APPROVALS CONTINUED 
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December 10,1999 
LV.SQA.GPC.12f99-129 
Page 6 

CAR-006 re-validation effort approvals continued: 

TOUGH?. V3.4.1 10147-3.4.140 M i a  Nauanrl bbwaones 

rOUGHZ V3.4.2 101463.42M) Smdia Nmioml hbommu 

TOUOHWCTVI.0 lM)GI.).Mo Lnvrrnce Bahcky Nauonal 
IAanImicr. Errb Sciarccr 
DivisiQ N u c w  W u a  

c HO tarn 
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May 2000 



APPENDIX J: RE: DISTRIBUTION OF PORE WATER 
SAMPLES AND RESULTSIPH OF PORE WATER SAMPLES 
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Laura Dcloach, 10:48 AM 5/1/00 -0700, Re: Distribution of Pore Water Samples 

X-Sender: e212074@popgun.Llnl.gov 
X-Mailer: QUALCOMM Windows Eudora Pro Version 3.0.5 (32) 
Date: Mon, 01 May 2000 10:48:51 -0700 
To: "Holly H. Miller" <miller23@llnl.gov> 
From: Laura Deloach <deloachZ@llnl.gov> 
Subject: Re: Distribution of Pore Water Samples 

->X-Sender: ufa-james@ufaventures.com 
>Date: Thu, 1 Oct 1998 15:14:25 -0700 
>To: deloachZ@hl.gov 
>From: "James L. Conca" <jarnes@ufaventures.com> 
>Subject Re: Distribution of Pore Water Samples 

>Hi Laura 

>The cores are on their way. 
> 
>Here's what we did. 
> 
>Porewater was extracted from Yucca Mountain rock cores usmg a whole body 
>acceleration as it should not alter the porewater chemistry dunng 
>extraction Handhg of the core, loadmg into the UFA sample holders and 
>buckets, and handlmg of the porewater were done in a glove box under an 
>argon atmosphere in the absence of oxygen and air. The pH of the extracted 
>porewater was measured immediately upon extraction in the glove box using a 
>needle pH electrode with a battery-operated Bedunan pH meter. The 
>porewater was then sealed in vials under the argon atmosphere, and the 
>vials were then vacuum-sealed in plastic to be sent to the appropriate 
>analpcal laboratory selected by TRW for fuaher chemical analysis. Vials 
>were kept under refrigeration until shqping. The rock cores will be 
>returned to TRW after the project is completed. 
> 
>Jim 
> 
>+;lu+*S;+*Ct**-CC**-tM*-** 

>UFA Ventures/NESTT hrrp: / /www.ufaventures.co~ 
> Come to us with all y o u  
> fluid flow questions. 
> We have the answers. 
> Em ad: jarnes@ufaventures.com 
> (509) 375-3268 phone 
>*%*U;**s++C+4**--* 

Printed for Holly Miller <miller23@llnl.gov> 
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APPENDIX K: RECOMMENDATION OF UFA 
VENTURES, INC. AS A QUALIFIED SUPPLIER 

AND SAMPLE TRACEABILITY DOCUMENTATION 

1 TDR-NBS-GS-000014 REV 00 
I May 2000 



ID: MRY 1 0 ' 0 0  8:31 No.OU2 P.05. 

OFF~CE OF I. AUAN RADIOACTIVE WASTE M,, .AGEMENT Q P : 
SUPPLIER EVALUATION REPORT P e ~ e  1 of -2. 

- 
1 PURPOSE: 0 INITIAL EVALUATlON a TRIENMAL AUDIT REMOVE SUPPLIER 

INITIAL AUDIT SCOPE CHANGE 
ANNUAL EVALUATION Cd PROGRAM CHANGE 

2 1 SUPPLIER NAMElADORESS I CONTACT NAMEfllTLE 

z 
O 

5 
8 
2 
f 

Comlnued n 
6 

DIRECTOR, OOA: 

B 

U) 

3 

E 
4 

if 
s s  

4 '  

6 

fl 

TDR-NBS-GS-0000 14 REV 00 

20Ml-un Blvd .... -- . . .  .---- 

Richlrnn.-WA 99-. .... . 

ITEM(SJ . . 
NIA 

May 2000 

--. -...-.- .... --.. . . . . . .  
TELEPHONE 
S@ - 375 - 3268 
SERVLCE(3) 
Anulytical tcstlng of Rock Samplfs 

PROCUREMENT DOCUMENT NUMBER(S1 
N/A 

OA MANUAL R M S I O N  LEVEL OR OAT E 
OA M U  rev, 2 &lad lZlU97 
CODES/STO C O M M m D  TO IN QA MANUAL 

10 CFR 608 . 0 I S 0  8000 
OANS~ N 48.2 
ONM-I 

Ga- 

a (IUALIPI RECOROS REVIEW I3 SURVEY 
a SUPPLIER .,STOW AUDIT 

. . . . .  NONE --- . . .  . -......- --.------ 
--- - .  .. - -- .... .... --- -.. . .  

. - --.--. .".. - - . . -- -- - . - - -- -. - . - 
- . - -- - . . . -- .- . . -.. ..----- 

~ o n t l n u e d u  

SEft krucd&.lo.docwmnt -pIltr Audit O Q A S A : Q 7 ~ . 6 o c u m e n t  mahuian.dm ' ' Jot-- 

. . . . . .  ~ Q h r m m o l . .  . .  -. . . . .  ......-..... - ----.-. -- 
...... . .- .. --. 



ID: MAY 10'00 8:32No.O02P- .0 ,6  

OFFICE OF 6. ,ILLAN RADIOACTIVE WASTE ML -.AGEMEN1 
SUPPLIER EVALUATION REPORT Page$of.__?, 

I PURPOSE: AUDIT L;d QIJAUN RECORDS EVALUATION 

0 S V R M V  

TDR-NBS-GS-0000 14 REV 00 

1 

May 2000 

~on( lrwd 

R d x n  D. Habbe 01106/OR 
-r 

U I O N A ~  Mlt? 

ExhiMt QAP-7.2.1 Rev. 06102107 



I OFFICE OF CNlLlAN RADIOACTWE WASTE MANAGEMENT 1 
SUPPLIER EVALUATION REPORT Page 1 of _L 

1 PURPOSE: a INITIAL EVALUATlON ' 0 TRIENNIAL AUDIT 0 REMOVE SUPPLIER 

I INITIAL AUDIT SCOPE CHANGE I 
ANNUAL EVALUATION Gd PROGRAM CHANGE 

2 ) SUPPLIER NAMUADORESS I CONTACT NAMElTlTLE I 

I Aailyriul ~wiq  of Rock sSmp1u 
1 

I I zImL0grlanB)"" 

BirhlW-PLbS93V 

I 
I OA MANUAL REVISION LEVEL OR DATE 

TELEPHONE 
509.375 - 3268 

Ga OUAUTY RECORDS REVIEW 0 SURVEY 

0 SUPWER HISTORY a AUDIT 1 

NIA 

Continued 0 
SER ismedm damment I '~Ub.of  OqA Supplkr A~dilDQAliA:97-&?&.ad la doomtcnl cnluafion41.REvlh 2 of - 
UFA'S QA muruaI. - 

QA hhnd rev. 2 dated 12118/97 

CODESKID COMMIlTED TO IN OA MANUAL 

B;::z 0 no 9000 
ca- 

0 NOA-1 0 

REEVALUATION DUE D g 9  7'1Lm ,,AUDlT DUE DATE 7'11RMY) 

DIRECTOR. O W .  

Ed QUALIFIED 13 QUALIFIED WITH RESTRICTTON(S1 - a NOT QUAUFEO 

REQUESTOR: 
Sonature Dace 

VERIFIED CORRECT lNPUT OF DATA TO QSL . . 

VERIFIER: 
Signnure Oate - 

I '  I 
Exhibit QAP-7.2. $d& 'f'btL"6Mf;lE 
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~p ~ 

OFFICE OF CIVILIAN RADIOACTlVE WASTE MANAGEMENT 
SUF'PLIER EVALUATION REPORT P a g e 2 o f - Z  

* 
1 PURPOSE: a AUDIT QUALITY RECORDS EVALUATION 

0 SURVEY I 

4 

Continued 

AUDITSURVW 00A-SA-97M8 DATE: 0711 1/97 EAK)RMED BY: Hass~dhfaudlin 

5 
fi 
K 
z 
2 

TDR-NBS-GS-0000 14 REV 00 

lkc. QAaccanlcyMan- of r h e . l M 4 A ~  RNirinn 2.nr;rrformd to comply. w ~ . Q A ~ m a u r  fnr 
Supplicn afAnalyhI .%mdm(Rm1)).-3hcrrsulll .of .the sqpkr.audi~QQA-SA-97~Mg in&cuad effective . - . - . - 
i m p l - . r b c Y E a Q a  Dtiidcae/ @B)-YM-fl&J24. was ksucd to documcnl spccifi . -..- 

caoditicas.that .dibnar& in ~mJatitfaaa~~@Ic:!r&cnWh of Iht .QA pmgran~elcnmts. ..Corndye Aclim.of.thc- 

R c f i c i c ~ . . R q o n - ( D ~ - D 4 2 0 h n . b  campkced .nd A rccomnmdalia~. forclosure was rubmitlcd~n.W19/92 
1 

* 

May 2000 

Continued 

Roben D. Habbe 01 106198 
SIGNATURE OAT€ 

ExhlMt UP-7 .2 .1  Rev. 06102197 



>Date: 23 Mar 1998 10:17:52 -0800 
>From: "Wunan Lin" <linl@nl.gov> 
>Subject: FWD>Alcove 5 samples to USGS 
>To: "1 deloach" <deloach2@Unl.gov>, " N k  D. Rosenberg" 
<rosenberg4@d.gov>, 
> "Steve Blair" < S t e v e . B ~ q u i ~ k o l l i l . I l n L ~ v ~ ~  
> "Tom Buscheck" <Tom.Bua&cck@quickmd.Ilnl.pv>, 
> "Greg Gdowski" < Greg.Gd~unlti@~uickrndllnl.pv>, 
> "Bilf Glassley" <Bill.Ghsdc~quickmail.LLnl.gov>. 
> "Kennck 'Ken' Lee" <Kenrick.'Ken'.Lee@quickmd.Ilnl.gov>. 
z "Annmaric M&e" chmmUie.Meike@quickm~.Ilnl.gov>, 
> "Abe Ramirez" <Abe.Runiru@quidund.hl.gov>. 
> "Jeff Robcas" <Jcff .Robea~@~uickmdIlnl .~v> 
>Cc: "Joseph C. Fanner" <farmer4@d.gov>, 
> "nuke fernandu" <femandez4@llnLgov>. 
> "emic hardin" <emcat-hudin@notes.ymp.gov>, 
> "Cynthia E Palmer" < p a l m e r ~ . g o v > .  
> "dale wilder* <wilderl@nl.gov>. 
> ''Jim BWra <Jim.Blink@qui~.Ilnl.gov> 
>X-Mailer. h.W0Link S h m - Q M  4.1.0 
> 
>MailBLink. Shfll' FWD>Alcove 5 samples to USGS 
> 
>For you  information. 
> 
>WL 
> 
>--.----------.------------------------ 
>Date: 3/20/98 2-53 PM 
>From: hfark-Pctcr@n~tes.~m~.gov 
> 
X h L I s ,  
> 
>Please ship the following s ~ p l c s  from d ~ c  Thermal Testing Facility 
>Conca at the following address: 
> 
>James Conca 
>UFA Vmnues. Inc  
>2000 Logston Blvd. 
>Richland, W A  99352 
> 
>The samples u c  as follows: 
> 
>SF-HD-PERM-I - Sampk ID 1001122 - Spedma, ID 1002485 
>ESF-HD-PERM-I - Sample ID 1001 123 -Specimen ID 1002486 
>ESF-HD-PERM-1 - Sample ID 1001126 - Specimen ID 1002488 
>ESF-HD-PERM-1 - Sample ID 1001129 - Spcdmen ID 1002489 
>ESF-HD-PERM-1 - Sample ID 100liUl- Specimen TD 1002490 
>ESF-HD-PERM-1 - Sample ID 1001176 - SpecLnen ID 1002508 
>ESF-HD-PERM-1 - Sample ID 1001181 - Specimen ID 1002501) 
>SF-HD-PERM-I - Sample ID 1001182 - Specimen ID 1002510 
>ESF-HD-PERM-:! - Sample ID 1001434 - Spedmen ID 1002581 
>ESF-HD-PERM-2 - Sample ID 1001435 - Spedmen ID 1002582 
>ESF-HD-PERM-2 - Sample ID 1001441 - Specimen ID 1002584 
>SF-HD-PERM-2 - Sample ID 1001442 - Spedmm ID 1002585 
>ESF-HD-PERM-2 - Sample ID 1001448 - Specimen ID 1002586 
>SF-HD-PERhf-2 - Sample ID 1001449 - Spedmen ID 1002587 
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>ESF-HD-PERM-2 - Sample ID 1001466 - Specimen ID 1002594 
>ESF-HD-PERM-2 - Sampk ID 1001467 - Specimen ID 1002595 
>ESF-HD-PERhf-2 - Sample ID 1001473 - Specimm ID 1002596 
>ESF-HD-PERM-2 - Sample ID 1001474 - Specimen ID 1002597 
>ESF-HD-PERhf-2 -Sample ID 1001480 - Specimen ID 1002598 
>ESF-HD-PERM-2 - Sample ID 1001481 - Specimen ID 1002599 
>ESF-HD-PERhl-3 -Sample ID 1001235 - Specimen ID 1002519 
>ESF-HD-PERht-3 -Sample ID 1001236 - Specimen ID 1002520 
>!?SF-HD-PERM-3 - Sample ID 1001240 -Specimen ID 1002521 
>ESF-HD-PERM-3 -Sample ID 1001241 -Specimen ID 1002522 
>ESF-HD-PERM-3 - Sample ID 1001249 - Specimen ID 1002525 
>ESP-HD-PERM-3 - Sample ID 1001255 - Specimcn ID 1002527 
>ESF-HD-PERM-3 -Sample ID 1001270 - Specimen ID 1002531 
>ESF-HD-PERM-3 - Sample ID 1001271 - Specimen ID 1002532 
>ESF-HD-PERiM-3 -Sample ID 1001275 -Specimen ID 1002533 
>£SF-HD-PERM-3 - Sample ID 1001276 - Spedmen ID 1002534 
>SF-HD-PERhl-3 -Sample ID 1001284 - Spcimen ID 1002537 
>ESF-HD-PERM-3 - Sample ID 1001290 -Specimen ID 1002539 
> 
>Please expedite this shipment by udlidng overnight shipping. Plusc also 
>ship these sample under conkollcd conditions (I..?. blue ice and 
>tcmperarurc probe). Thanks. 
> 
>Mark Percrs 
> 
> 
> 
> RFC822 Huder FoUown ----------- 
>Received: by q u i m l l n L g o v  with ADMIN;20 Mu 1998 15:52:35 -0800 
>Received: from pups5 by piexeMgov (8.8.5/LLNC1.18/Unl.gov-04.01) 
> id PM12499; Fxi, 20 Mu 1998 15:52:34 -0800 (PST) 
>From: hlark-Pctcrs@otes.ymp.gov 
>Reccked: from ymlnl 1.ymp.gov by ymps5.ymp.gov (PMDF V5.1-7 #23027) 
> with S M T P  id <OEQ5685BQ004H5@ympr5.ymp.gov> for linl@Ud.gov, Fci, 
> 20 Mar 1998 15:50:29 -0800 (PS?) 
>Receivd by ~mlnll.ymp.gov(Lotus SMTP m A  v1.l (385.6 5-6-1997)) 
> id 882565CD.00831FCD ; Fri. 20 Mu 1998 15:52:13 -0800 
>Date Fi, 20 Mar 1998 15:47:35 -0800 
>Subject Alcove 5 sampler to USGS 
>To: ChdshdsLcwis@notcs.plp.gov 
>Cc Robin-Datta@notc~.ymp.~ov, Dough~~Weavc~otes.gmp.gov,  
> Alvlhlitchell@n~ter.ymp.~ov. l i n l ~ . g o v ,  
>Yvonnfl~@otcr.ymp.gov. 
> h & c h r e l r e l ~ o ~ . p n r p . g o v .  Ard~-Simmans@rrof~s.p~.~ov. 
> s s l e ~ g o v .  Cynth.ia~Pdme~otcs.ymp.gov, 
> Z&Pctcrmm@notcr.ymp.gov. Thomas~~olds@orcs.ymp.gov 
>Mcssagc-id: <882565CD.00809FOc.00~l l.ymp.gov> 
>MIME-version: 1.0 
>Content-type: tat/plnia; chuset=USMCII 
>X-Lotus-FromDomain: CRWMS 
> 
> 
> 
> 
> 

TDR-NBS-GS-0000 14 REV 00 May 2000 



UFA Ventures, Inc. 
2000 Logston Boulevard 
Richland, Washington 99352 
jtrme;@ufaventdres,con: 

(509) 3753268 
FAY, 3757451 

http:!lwww.ufa~~entures.com 

Dr.Rohin Diitta 
1 180 Towrl Center Drivc 
Mail Slop 323 
I ~ r s  Vcga5. Nevnd,i 8') 134 FAX (702) 295-3554 
Re: UFi\ Vcn~i~l.cs 1,ctter Report 5~1bcontsacl/l~O No. DE-ACO 1-0 I RW000 133 

All 01' tllc sanip1~-s scnt LO LIS htivc bccn complelc~t. Thc vials cont;~ining tht: cxtractcd w:ltcr ~cl~dcr urgor? gas 
al-e vilcu~~lncd sealed and l-cndy to hc scnl Lr? \\;IIOIIIZVCS yo11 wish. Thc rock cot.cs :ire also cl.;rtc(l :tnd ready to 
t,e ,\hippccl to whoruzver you wish. 

.lux1 fuuklng .it the Jlttd, the 6 samplch that yicldcd more thun I ml ol' L\ urcr had :I pi1 ol' 8.14 +. 0.21, while 
thcl 17 , \ a ~ ~ ~ p i c j  with It\;\ tli;~n I 1111 hdti ;L p l i  of 7.815 z 0.25. Thi\ rnay bc coinc~dental. but I See1 llcttc~. witll 
I r c i i ~ e i n  0 1 1  1 1111 0 1  ~ I - ~ P I C I . .  1 (lid D qiiick volumc c;iliblation today t o  see !he Jcviation in our 
~n~croclcctrodc will\ v;)lu~~ic s i x  changes from 10 ml t o  0.06 rnl. 

Ttlcsc wcre tionc in all-, no1 cindcr argon. which a worst case h c c i ~ ~ s c  dril't is rnol-c p~.ohlcmatic in contiic! will1 
iuly C 0 2  in lhc gas 1 1 h i ~ ~ .  'I'ha-e uppcrlrs 10 be no signit'icatlt crsu~. w i ~ h  \~olun?c chi~ngcs clocvn to 0.06 111i. 30 

I would say  the pti rcsults [or thc pure warcs estractiol~s ;\re good lo ar Icust +(I. I pH trnirs. 
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U10[)241(6 ESP-HD-PERM-I 19.9'-20.1' 
OlC@24X# ESF-HD-PERM-I 23.1'-23.3' 
O IOU24LL9 MF-HD-PERM-I 259-26.1' 
0 IOU2590 ESP-HBPRRM-I 26.1'-26.4' 
0 lOO25[W ESP.HDPERM-I MA'-54.8' 
OI002.TW ESP-HD-PERM-I 56.6' - 57' 
0 10023 10 W - H b P E R M - I  57'-57.5' 
01002SR1 ESP-HDPERM-2 12.7-23.0' 
0 1002582 ESF-HD-PEHM-2 23.0'-23.3' 
OIO(M584 FAFIIbPERA4~2 25.9'-26.2' 
0 1002585 ESF-/ID-PBRM-2 261'-26.4' 
0 1002586 ESF-HD PERM-2 30.1'-30.5' 
0 10025117 ESP-HD-PERM4 303'-30.9' 
OlW2594 E6P-HDPERM-2 4 1 .1 '  41.5' 

OIOOZW5 eSF-HD-PERM-241.5'-41.L1' 
0 1002597 ESl'-llD-PRRM-2 44,3'.44,b' 
0 Im59H BSF-HPPBRM.2 4 d S ' 4 . W '  
0 IO(nS99 ESI'-IlD-PERM-2 &8'47.1' 
0 IO(IU19 FSF-HD-PRRM-3 2 6  1'-26.4' 
010(lZ520 DSF-IIDPBRM-3 2b.4'-26.7' 
0lOUZ.52 1 ESF-HD-PBRM-3 30.3'-.W.7' 
01 W2521, HSPH D-PERM-3 30.7'41 .O' 
OIUMTZ!! nSF-HU-PRW-3 34.R'-35.1' 
01002527 ESP-HI>PRRM-3 37.7'-38.0' 
OlOOZ'f l ESF-HI)-PFRM-3 44.3'44.6' 
OIo(l2532 tISF-HD-PERM4 44.6'44.9' 
01002513 UP-HDPW-346.1'-46.4' 
0 l(XI2534 MY-HD-PW-3 46.4'-46.6' 
0 1002537 GSP~HDYHRM-3 527'-53.0' 

01(10253V WFIID-PERM-3 Sb3'36.7' 
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UFA Ventures, Inc. 
'USGS 
2000 Logston Blvd, #I33 
LVMO 
Richland,WA 99352 USA 
REVIEW 
509-375-3268 

' 8 

QA MANUAL, REVISION 4 1-2 4-7, 12 16-18. 

DATED OCTOBER 1999 SUPP I 11 & 111 

AUDIT 

QUALITY 

RECORDS 

NEXT EVALUATION DATE 08/18/00 
LAST AUDIT SA -99-022 DATE: 08/18/99 
NEXT TRIENNIAL AUDIT DATE 08/19/00 
SCOPE OF WORK : ANALYTICAL TESTING OF PORE WATER IN ROCK SAMPLES AND TESTING TO DETERMINE DIFFUSION 
COEFFICIENTS FOR 

RESTRICTION 

ULTRA Scientific, Inc. 
'LVMO 
250 smith Street 
REVIEW 
North Kingetown,RI 02852 
401-294-9400 

INVERT MATERIALS 
None 

ULTRA SCIENTIFIC, INC 1,2,4-8,lO-13,14-18 

QAULITY ASSURANCE 

MANUAL, REVISION 5.4 
DATED 10/99 

QUALITY 

RECORDS 

SURVEY ' 

NEXT FVALUATION DATE : 12/17/99 
LAST AUDIT : SFE-00-002 DATE: 12/17/99 
NW(T TRIENNIAL AUDIT DATE: 08/01/00 
SCOPE OF WORK t ORGANIC AND INORGANIC CHEMICAL STANDARDS EXAMPLES - POTASSIUM, MOLYBDENUM, ZOPPER, NICKEL, 
BORAN , 

R E S T R I ~ I O N  
work. 

SODIUM, BENZINE, PCBs, EPA METHODS STANDARDS) 
All recommendations from survey to be resolved and veri.fied prior to doing quality affecting 



APPENDIX L: ORIGINAL PORE WATER DATA 
TABLES FROM DTN LL990702804244.100 
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LLYMP0002068 (C) QA: QA 

Title: Pore Water Data 
Tables from DTN LL990702804244.100 

-Record Date: - 02/18/00 

Author: DeLoach, L.D. 

Organhation: LLNL 

DTN: LL990702804244.100 

TDIF 308632 
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Record Information System 

Accession #: MOL.200003 16.0688 

Title: PORE W A E R  DATA TABLES FROM DTN ~~990702804244.10(?D~ 308632 (C) 
Date: 20000218 

Author(s): DELOACH LD - LLNL 

Trace #: LL990702804244.100 
LLYMP0002068C (C; ) 

Packagets): MOY-000316-02-01 L/  - &v ' 
Related Record(s): MOL.200003 16.0693 (An-TO) 

Type: DATA 
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APPENDIX M: YMSCO-00-0055 YUCCA MOUNTAIN SITE 
CHARACTERIZATION PROJECT NONCONFORMANCE REPORT 

May 2000 



\- 

Initiator Name: +-a v9+- yakvl Organization: LL/\/ L Date: ? / I L ~ ~ o  
1 .  

J 

YUCCA MOUNTAIN SITE CHARACTERI- 

Job Package1 

o Hold Tag Applied No. of Hold Tags Applied: ,d/ 1 Test Planning Package No.: ., /p 
3. OQA: - dvalidation a lnvalidation Q :  -0 Non-Q 

0 ~ 2 t 9 7  NONCONFORMANCE'REPOITT ORIG~NX 
.=NO. \Im Spa - an -oQJC J 1 r~ 

Name: p- f h  I  ate: CP 16 a 
4. Disposition Evaluation 

0 Rework o Repair )f Use-As-Is Conditional Release 

RejecUStrap o Limlted Use 0 Discard Potentially ~eportable' - 

~aoe-,Lof.L,L 

1 5. Recommended Disposition by: I 

4 

1 N&+ Organization: d u d -  
Recommended Disposttion Wo- kq 

Date: a 1 N m e : @ ' C i f . ~ * ~ &  Organization: LLNL Date: 
mval of Dlsposlffon 

6. OQA Concurrence with Dlsposltlon: Corrective Won: o No &es No. 

(SEE On A?a ~ ~ t ~ :  3- 2-00 
CLuf - 4f- n-oa 

Name: /A& I 

7. Completion of Disposition: 0 Hold Tag Removed U / A  No. of Hold Tags Removed dkJ 

I Name: Or/JanbUon: Date: 

OQA Concurrence: I 
Name: " Date: 

8. OQA Final Review: 

I Name: Date: 

I3tM YAP-15.1Q-1 

TDR-NBS-GS-0000 14 REV 00 M-2 May 2000 



-Disposition Evaluation 
Justification: 

-Nonconformance issues for LLNL Chemistry and Material Science Department - 
Analytical Laboratories Division (ASD) were: (1) lack of YMP approved analytical 
procedures, and (2) the use of nonQ certified chemical standard suppliers. The actions 
taken in response to these mncerns are listed below. 

-(I) The absence of YMP analytical procedures was corrected with the issuance of the 
folIowing Technical Implementing Procedures (TIPS) approved by a Technical Area 
Leader and the OCRWM Office of Quality Assurance Representative. 

-1. TIP-AC-02: Solutions Analysis - Cations by Inductively Coupled Plasma Atomic 
Emission Spectroscopy (ICP/AES) 

2. TIP-AC-03: Determination of Inorganic Anions by bn Chromatography (IC) 
3. TIP-AC-06: Total Organic / Total Enorganic Carbon Analysis o C / T I C )  
4. TIP-AC-07: Elemental Analysis by Inductively Coupled Plasma and Mass 

Spectrometry (ICP/MS) 
- 
(2) As of December 6,1999, a QAP-2-0 Activity Evaluation (attached) approved by 
the OCRWMS Waste Package Department Manager (Hugh Benton) authorizes the 
procurement and use of chemical standards for Q work as long as NIST-traceability 
is documented. 

- 
For years ASD has employed techniques listed in the above TlPs and has used chemical 
standards traceable to NET reference materials for measuring analyte concentrations 
with IB/AES, IC, TOC/TIC, and ICP/MS analytical instruments. ASD practiced these 
same pmtocols for the samples kted in the three tables that follow. In addition, the 
scientific notebooks and their supplements cited in the tables contain chemical 
calibration standard documentation as well as instrument printouts that validate 
analytical results and adherence to TIP methods. Therefore, the analyses performed on 
these samples meet Q criteria and should be dispositioned "Use-As-&". 

& 2- 2-uo 
- f 

&E ! -L o h p  leflm of -94  , r  -d , rpo~ J+ ,on --d - a ~  ~ r c .  /ZT-ZJ" -&r I - 
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- - 
NCR No. YMSCO-00-0055 &< 306 I 1  

- 
Table 1 

ICP/AES Analysis Performed by ASD 

Perm- 1, Perm-2, Perm-3 + 
, 5 4 1  1R0/99 filtered, 5b2D 12/8/98 filtered, +5+k 
1 /99 filtenxL60-3 r 1/99 filtered, IW : 1/99 filtered, 
54-1 1 /20/99 unfiitered;-S+ 1/99 unfiltered, 6t3+ 
1/99 unfiltered, +8&3 1/99 unfiltered i 
DST 60-2, DST 60-3, DST 77-3 t-- 

Casc # 

Supp. # 
579 I 12/8/98 #00349, 

I I Pages 105, I 
826 ; 

Pages 113, I .  1 114,118 

I Supp. 1 - 
1101 4/21/99 #QQ342, : 

1/22/99 

Pages si, 
1 1 1,112, 
118,125 

& 

Supp. 1 
#00342, 
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- 
-NCR NO. YMSCO-00-0055 

- 
Table 2 

IC Analysis Performed by ASD 

TDR-NBS-GS-0000 14 REV 00 May 2000 

- -- -- 
Sample Number 

Case # 

- --- I - - 
Perm- I ,  Perm-2, Perm-3 60F 

~ n - a r  
Da tc 

- 

1 21719 8 ; 

1/25/99 1 

3/18/99 

811 3/98 

10/8/98; 

4/14/99 

54- 1 filtered, 56-2 filtered, 56-3 filtered, 59-4 
filtered, 60-3 filtered, 60-3 unfiltered, 186-3 filtered, 
186-3 unfiltered 

DS4-3 1/22/99, D5 6- 1 1/22/99, D56-3 1/22/99,59- 
4 1/26/99, 60-3 1/26199,186-3 1/26/99 

60-3F 

DST 60-2 8/12/98, DST 60-3 8/12/98, 
DST77-3 8/121P8 

DS4-1 3/30, D54-4 3131199.594 11/98,60-3 #I 
0950 3/30,60-3 #2 0955 3130,60-3 #3 1010 3/30, 
D71-3 3/3 1/99,77-3 3/99 

SNB #, 

Page(s) 
& 

Supp. # - 
#00349, , 
Page 30 i 

& 
Supp. 1 
#00342, 
page 

1 05,106, 
112 
& 

Supp. 3 
#00342, ~- 

pages 
113,114, 

118 
& 

Supp. 3 
#00342,, 
Page 8 1 

& 
Supp. 3 
#00349,, '; 

Page 30 1 

& 
Supp. 1 
#00342, 
pass 
112,123, 1 
124,125 1 

& 
supp.3 

8 13 

1020 

NIA 

-399 

1029 



- 
-, -. NCR NO. WSCO-004055 

- 
Table 3 

TIC Analysis Performed by ASD 

- 

TDR-NBS-GS-0000 14 REV 00 

Supp. # 

filtered 1/20/99,54-3 filtered, 56-2 fiItcred, 56-3 
filtered, 56-3 unfiltered 

May 2000 

' 54-1 filtered 1119t99.54-1 unfiltered 1/19/99,54-1 , 814 1 

1029 

1/26/99 

41 15/99 

#00342. 
Pages 

105,106 
& 

Supp. 3 
#00342, 
Page 125 

& 
Supp. 3 



- 

ERWMS/M&O Activity Evaluation 
-w y m - m . e ~ < U  6 6 i l  

-.Us f m  k m c d  for uss by mdnrgers to r+sAn whh mnttrg rhe n d n m n r s  of -24 h dttwnhhg M e M  tAdr 4 c w  b 
to asRo reqrr6amarts. 

Pbammnt and Confirmation of (3cmiuls Used for the CaIiiration of Standards 
O r i O t u t b ~  Orpdniralion I R e s w i b l a  Manager (Print cumel 

W W W u t c  Padcaee Materials Dcoartmcnt ] David Stahl I - 
Appruval (by mllr level manager or higher. Rint name) Ap f vat Sipnature - Date 

ma 
, 

H u ~ h  A. Dcnton 
&iet Dasctiotian k ~ ~ k r d ' i  relationihio to k e n s i ~  or snc characrelirationl: 
This activily covm Ihe &zua&t of chemi& o& for the &%cation of pH, conductivity and dyticxd sm&& whosc 
.purity is traceable to the NIST. llu procurement itself is not subject to the QARD. Howvcr! thc confirnution !h3t the chemicals . 
arc suitable for thcir intended usc is ul activity subject to the rcquircmcnts of the QARD. Solutioos gcncrakd from &ese chemicals 
wiU k utilized to ulibratc thc stauiards using rppravcd LLNL TKhnical Lmplcm~nt;np P r ~ ~ c d u n s  (TIPS). Solution chemistry will , 

' bc vcrified using io analytiul laboratory on thc QSt w h a  the standards m synthesitcd at W Plha standards m purchased 
M y  f h m  a ~ ) ~ ~ h - m p p l i a ,  ic., the solutions are llot synthesizo4 lot nlrmba tncubiliq co NIST rbnbrdr will be v d c d  . j 
by r review of the Ehcrnical d c a t u  and documented in the scientific nolcboak or other record. (Sac Amchcnt I.) ! 

It. EvafustIoo of ActhrIty ma forravh~ m k r u  H. dd- t h  ~ p p ~ u b ~ y o f ~  ~ A R O  to & WWJ. 

'1. ~ * ~ W ~ W ~ c g u l n n m f f r , b a r u # & m t f e n ~ o n h W M I M G D ~ ~ ~ t t ;  
~ ~ i ~ n i m ~ * - t o ~ ~ t . ~ ~ ~ ~ n g u h n . ~ ~ ~ ~ m ~  

Yes 

~ Y a ~ Q A c b r t ~ d ? ( F w u u n p k , d o t r ~ ~ t ~ t y ~ o ~ d ; s s l g n , ~ c a \ t t n r d b ~  
f- mhtlon. hrdhp. -a cW4nq. rtarhg. dsm -mW, tunha. 

I w. mP.Lc. m&irc.tkn, or dowmomhrtknaf r Q-Uted Wmt) 

& J 

These Lctivities & not rffcct iterru on the WW-MGR Q-Lin i 

2- ~ ~ r c t M r y ~ e c t t o M A C ) ~ m m s r m ~ ~ h m b t c d t o & e ~ c ( s d u t b n u m O b ~ o r  'Yar -NO 

. C d k t h  and u\stysii ot data usad to sqmqt  porhnu~rn  am&-math of psrformuwr rc+srrmtnu? 621 0 .  
' R.w* (iurtny su msmuar.  )urtlW by task If mcessaryl: 

Un tacks hdividwlly, 1 necassary: 
, 
a NIA (chek Y h a i d  task desedptians am not nscaraary) 

' ~ ~ t i m ~ c t i v i t r h & j e a ~ ~ m ~ ~ b a ~ ~ c l t ~ ~ ~ f m ~ ~ r s p p o r n . ~ ~ ~ * i t y . .  
m a ,  fhc m a n  be mrde n0a-Q because the Priaciprl hvesdgatar or designate will confirm the c h d &  prior to 
PC 

E 
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- 

- 
(Continued) 

71 and  tion on of aKnriak Used for tbc Cdibrntia o P S ~ ~ ~ S  I 

I 'Ibrrc activities do not provide data used to -the dispcnion of  radioactive malerials from a Iicenscd facility 

'! 4. k th. activity uk+ct to aARD requirements because h ir related to high-kvel wrsta form donbpmenc 
- 

Yas . No 
! throuph qurlificatlon, pcoduction, d mapt-7 a a 

t lhcsc activities rtt not dated to high-level vutc form &vebpmenL 

/ 

6. 1 . ~ r a i v t t y ~ a c t t o ~ ~ w b e u u J . b b . s l o e h t c d * r i c h c h r ~ 6 c r o f ,  ud 
- - 

C Q l d i  rhrough aceeprrvwx of, W E  spurt nrku fual? 

I fWh& @m?Hy dl mapocrJcs. justify by tuk If meessay). 

'fbesc rctintia rrc not nlattd to churctcxization or waditioning ofDOE spent nuclear fheL 

'- 
Nsw or ~ a &  procadures rspuiradl ~ m a  m a  

- 
Q*N4-01-l QULN..- 
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- ~ ~ ~ - y n \ t c a - ~ - ~ c r  
g Q € / t  
Attachment I 

- 

Technical Justification for the Procurement of LLNL Chemicals 
Supporting Studies for the Yucca Mountain Project 

- 
I. Introduction 

- 
Four types of chemical standards are discussed in this document. For the Yucca 
Mountain Project, these types of chemical standards will bc used by Lawrence 
Livennore National Laboratory (UNL) to calibrate laboratory equipment for 
measuring the concentration of chemicals in various matrices to support several 
on-going invstigativc studies. 

- 
Thest chanid standards are commercially available and arc commonly used to 
calibrate measuring and tat equipment far such purposes as the rigorous analyses 
required m d u  the Envi ronmd Protection Agaq's Suptrfund Act All the 
chemicals discussed below have a purity of composition adquately characterized 
-for the Masitivity of their intended usage on thc Yucca Mountain Project. 
- 
Based on the data p m t c d  below, reasonable assurance of quality will be 
maintained employing thc standards dtscn'btd Chemical standard usage is 
governod by the nlcvant LLNL Technical Implementing Proccdurc (TIP). The 
TIPS are based on EPA and Standard Methods routinely applied throughout the 
world to measure wnccnb-ations of cheinicals of intaxst These methods art EPA 
Mcthod 60LOB: Indu&vely Coupled plasma-- Atomic Emission Spectrometry, 
EPA Mcthod 6020B: InductiveIy Coupled Plasma - Mass Spcdmrnttry, EPA 
Mcrhod 300: Dctambtion of Inorpic Anions by Ion Cbmatography, EPA 
Method 9040: pH Dckmhtion, and Standard ,Methods 4110: Blcctrical 
Conductivity. The w g c  of each type 'of chemical is addressed separately in tht 
foUowing descriptions. - 

- - 
DL. Desaipffons of Chemical Usage 

- 
l?l?m@G 

- 
The composition and bcbavior of the& buffers arc well understood as 
dcmonstrakd by ~ f -  in thc CRC Hadbook for Chemistry and Physics 
(Lidc, 71" ad, 1990, pp. 8-26 to 8-32) and StanAarA.MctWs (Standard dardMethods 
for the examination of Water and WastmaW, .18" 06, 1992, pp.465 to 4-69). 
The off-thwihelf buffers arc accurate to 0.01 pH units, which is better than the 
accuracy needed for Yucca Mountain studies. 
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- 
Blcctrical Conductivit~ Standards 

-Preparation of electrical conductivity solutions is referencod in CRC Handbook 
for Chemistry and Physics (Lidc, 71" ed., 1990, p5-94) and Standard Methods 
(Standard Methods for the Examination of Water and Wastewater, 1 8 ~  ed., I992 
pp. 4-65 to 4-69). Standard Methods @ 1-25) fiuther constrains the chemicals used 
in the preparation to "ACS graden. or "analytical reagent grade". Standards are 
reagent grade solutions calibrated against NET-traceable standards. The 
standards selccted arc sufficient and adequate for making conductivity 
mcasucmcnts. ' 

-Jon ~hrornatom~hv fla Standards 

-For detamination of anions by ion chromatography @PA Method 300). standards 
are obtained that are used industxy wide for the analyses kquirtd by EPA, and 
thus have a substantial track rtcord for quality. 
- 
Fductivelv Cowled Plasma flCP1 Standards 

- 
EPA Methods 601 OF3 and 6020B state that "stock so\utions may be pun:hascd or 
prepared h m  ultra-high purity grade chemicals or metals' (99.99%+ pure)". The 
standards selected art Yprcpared from starting materials having .a purity of 
99.99YA (whcn possiilc), high purity acids, and ASTM 'Qpe I water (18 
megohm). All standads art~tsaceable to NIST standard reference rnataids 
(SRM) whcncvtr passile". 

- 
Methods 60lOB and 602013 - ?)picat laboratmy aumacy for the TIP 

protocols may be a s ~ ~ ~ a d  fhm the EPA Mtthod dcscriptiom. BPA submitted 
aqueous samples to 7 ~ ~ 6 0 1 0 )  nnd 10 (Method 6020) labmbrics for 
r m p a k a n  For Mcthod 6010, d c s  of 95 to 104% with rciafivi stsqdard 
deviations r a n g .  £ium 3.1 to 9.1% ,wtrc dttcdncd for the listed dana~e for 
Method 6020, d i e s  ranging from 85 to 142% with relative standard 
deviations ranging 6rom 4.3 to 150% w a t  dctamined. The marbhg d a l  is 
known to five si@caat figarts, and the s t a d  Ctrtificd Value contains four 
significant figures. ~he'cawcntntim of the rcqueskd standad is known to a 

. much grater precision than the s~wacy of the analysis mctttod. 
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- 
FPA Method 300 - Samples containing various anions were submitted by P A  to 
19 laboratories for analysis. The d t s  indicated that the accuracy of certified 
standards &- 0.2%) is better than the precision of the method. 

- 
LV. Methods of PI Chemical Qualification 

- 

- 
Chemical Standard Handline; 

- 
All chemical standards defined in this justification shall be handled and used in 
accordance with govaning YMP QA standard laboratory proccdurts. All special 
handling and storage needs recommended by the manufacturer will be adheftd to. 

- 
Jndmmdcnt Standard - TCP Analvscs 

EPA Methods 6010 and 6020 rapire an Initial Cafi'bration Verification, which is 
''prepared fhm a standard source difhmt fiom that of the di'bdon btandsrd 
and at wnccntdons within the fincar workiqg range of the instrument". Thus, 
two independent btandards will be used, one in calibration of the imtnrmcnf and 
the other in verifying the caltiration. This c o n ~ t  checking and use of two 
independent MST-traceable standards provide reasanable assmncc of quality. 

- 
Jndmendent Standard - IC Analvses 

- 
Independat standards will be used to vaify the calibration of the IC quipmest. 
l l c se  standards will be p n p d  h m  a standard source diffknt from that of the 
cali'bration standard and at conco1txations viitbin the bear working range of the 
instrumeat This concurrent checking and use of two indepcndmt MST-tncabIc 
standards provide reasonable ar;slwncc of quality. 

- 
To provide ariothcr suppprting, wmborativt lint of cvidmcc for the aandards, 
NlST tmmbiity is requested. CcrtZcatcs of Analysis for buffers are obtained 
from thc vaadors. Cutilicatts state drat buffer lots are tested against a primary 
standard b r n  NIST. 

- 

The manufacturer supplies a Cedilid Value for anion and ICP standards 
comparing them to NTST standards. There may.& a deviation between the label 
c o n m t d o n  and the Cktificd Vahrc, but only the Ctrtificd Value is important; it 
is only ntxcssuy'to know what the conccntmtion of the standard is. Thc purpose 
of NIST d c a t i o n  is only to provide rdditiod comborativc evidence of thc 
multiple standard comparison d c s c n i  above 
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Attachment I 

- 
V, Conclusion 

- ~ h c  standards described above are sufficient and accurate for LLNI, analyses of 
Yucca Mountain samples. T h e  standards art readily and rapidly available, and 
widely us4 in many commercial laboratories with stringent qudity assurance 
rquirements. The behavior of pH buffcs and conductivity standards are well 
understood ICP and IC standards will be verified by a second standard. The 
accuracy of the standards greatly exceds the measurement accuracy. 
Additionally, these standards are a l l  NIST-traceable providing an additional high 
level of confideoce in their quality, and documentation is available from the 
vendors to that end. Onc can comfortably reIy on these standards for the analyticaI 
chemistry needs of this project when their use is governed by the Technical 
Implementing Procalm, and more stringent qacifications for chemical 
standards would not result in higher wnfidmce in the aTldlytical d t s  obtained. 
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APPENDIX N: DTN# M00005PORWATER.000 
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I 

Rev 05/02/00 
sample 
~dent~fication 

collect~on date 
field pH 

Na (mg/L) 
Si02 (mg/L)* 
Ca (mg/L) 
K (mg/L) 
?&I (mg/L) 
Al (mg/L) 

B (mg/L) 
S (mg.L) 
Fe (mg. L) 
Li (mg/L) 
Sr (mg/L 

HC03 

F (mg/L) 
CI (mg/L) 
Br (mg/L) 
SO4 (mg/L) 
PO4 (mg/L) 
NO2 (mg/L) 
NO3 (mg/L) 

May 2000 

ESF Pore waters 
Pore water 

ESF-HD-PERM-1 
23.1'-23.3' 

7.79 

61 
79 
98 
6 

25.7 
n.d. < 0.06 

3.05 
42.3 

n.d. < 0.02 
0.1 
1.4 

0.36 
123 
0.60 
124 

n.d. < 0.07 
n.d. < 0.04 

22 

Pore water 
ESF-HD-PERM-2 

30.1'-30.5' 

8.32 

6 1 
66 
106 
7 

16.6 
n.d. < 0.06 

2.75 
38.6 

n.d. <0.02 
0.45 
1 .O 

0.96 
110 
0.76 
111 

n.d. < 0.07 
n.d. < 0.04 

3 

Pore water 
ESF-HD-PERM-3 

34.8'-35 1' 

8.31 

62 
75 
97 
9 

17.4 
n.d. < 0.06 

2.75 
38.7 

n.d. < 0.02 
0.05 
1.1 

0.76 
123 
1.20 
120 

n.d. < 0.07 
n.d. < 0.04 
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