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EG&G Mound Applied Technologies, Inc. 
Attn.: Mr. James Rigano 
P.O. Box 3000, OSW-4 
Miamisburg, Ohio 45343-3000 

RE: ER Program, Mound Plant 
BOA 24251, Task Order No. 68282 
Methods Compendium- Update Packet 2 RFW WO# 05376-060-001 x07 

Dear Mr. Rigano: 

Roy F. Weston, Inc. (WESTON®) has completed the third set of procedures for the 
Compendium. The new procedures, sho\\'n on the attached content list, include Data Validation 
procedures for all of the analytical methods, Analytical Method A-024 for Diesel Range Organic 
Analysis, and Quality Assurance Method Q-015 which describes the word processing format for 
the Compendium methods. The new DV procedures should be placed into Section 4.0 of the 
Compendium. In addition to the new procedures,_ 9 procedures are being re-issued to correct 
minor errors or update the content. The revised methods and the reason for being re-issued are 
listed in the table below. 

Method Reason for Re-issue 
A-002 The target analyte list included dichlorobenzene isomers twice. The second set of 

dichlorobenzene isomers should be diethylbenzene isomers. The method was revised 
to correct the typographical error. 

A-005 Table 1.1 was in Section 1.2 instead of Section 1.1. The method was revised to 
correct the deficiency. 

A-006 Revised Table 4.3 to include LCS requirement 
A-010 Table 4.3 did not include PETN. PETN as a matrix spike was not required in the 

original QAPP, but was later added as a plan change. This revision adds PETN as a 
matrix spike. 

A-020 The BTEX method was revised to provide criteria for GC/MS analysis. 
A-021 Re-issued to correct a typographical error in the method specification. Method 601 

and not Method 602 should have been specified. 
A-022 The quality control criteria table did not include soil limits. The method was revised 

to include soil limits. 
A-023 Revised to fix typographical error in Section 3.0. 
Q-005 The forms included in Q-005 were revised during the creation of the data validation 

procedures. The method was re-issued to include the correct completeness checklist 
forms. 
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We are also distributing revised Table of Content pages. Please discard all previous revisions to 
these methods and table of contents. 

We anticipate releasing a fourth set of procedures in February or March which will describe the 
field procedures for sampling. If you have any questions, please call me or Craig Stoll at 
(513) 825-3440. 

ca5/vkb 

Attachments 

cc: Richard Christopher (EG&G) 

Very truly yours, 

Gordon S. Hom, P.E., DEE 
Alternate Project Manager 



Method Revision 
Number 

DV-001 1.0 

DV-002 1.0 

DV-003 1.0 

DV-004 1.0 

DV-005 1.0 

DV-006 1.0 

DV-007 1.0 

DV-008 1.0 

DV-009 1.0 

DV-010 1.0 

DV-011 1.0 

DV-012 1.0 

DV-013 1.0 

DV-014 1.0 

DV-015 1.0 

DV-016 1.0 

DV-017 1.0 

DV-018 1.0 

DV-019 1.0 

DV-020 1.0 

DV-021 1.0 

DV-022 1.0 

DV-023 1.0 

DV-024 1.0 

A-002 3.0 

A-005 2.0 

A-006 2.0 

Update Package 2 Content List 
31 January 1997 

Description 

CLP Volatiles Data Validation 

Volatiles (SW8021) Data Validation 

CLP Semi-volatiles Data Validation 

CLP Pesticides Data Validation 

CLP Metals Data Validation 

Cyanide Data Validation 

General Chemistry Data Validation 

TSS/TDS Data Validation 

TOC Data Validation 

Explosives (SW8330) Data Validation 

Alkalinity Data Validation 

Isotopic Uranium, Plutonium, and Thorium Data Validation 

Isotopic Americium Data Validation 

Tritium Data Validation 

Gamma Spectrometry Data Validation 

Strontium-90 Data Validation 

Radium-226 Data Validation 

Volatiles (SW8030) Data Validation 

Hexavalent Chromium Data Validation 

Volatiles (SW8020) Data Validation 

Volatiles (E602) Data Validation 

Gasoline Range Organics (80 15) Data Validation 

Total Petroleum Hydrocarbons (E418.1) 

Diesel Range Organics (80 15) Data Validation 

Volatile Organic Analysis/EPA Method SW8021 

STE Metals- CLP Sow ILM03.0 

!Cyanide- LP Sow ILM03.0 

Source 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

QAPP 

Compendium 

Compendium 

Compendium 

Compendium 

Compendium 

Compendium 

QAPP 

QAPP 

QAPP 
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Method Revision Description Source 
Number 

A-010 2.0 Explosives/EPA Method 8330 QAPP 

A-020 2.0 Volatile Organic Analysis/EPA Method 8010 Compendium 

A-021 2.0 Volatile Organic Analysis/EPA Method 601 Compendium 

A-022 2.0 Petroleum Hydrocarbons/EPA Method 8015 GRO Compendium 

A-023 2.0 Petroleum Hydrocarbons/EPA Method 418.1 Compendium 

A-024 1.0 Petroleum Hydrocarbons/EPA Method 8015 GRO Compendium 

Q-005 2.0 Laboratory Data Reporting Tier Ill QAPP 

Q-015 1.0 Compendium Methods Word Processing Format Specifications Compendium 

TOC I 3.0 Table of Contents for the Entire Compendium NA 

TOC2 3.0 Table of Contents for Analytical Methods-Section 1.0 NA 

TOC3 2.0 Table of Contents for Field Methods-Section 2.0 NA 

TOC4 2.0 Table of Contents for Quality Assurance Methods-Section 3.0 NA 

lntro 1.0 Introduction to Data Validation Methods, second Table of NA 
Contents 
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INTRODUCTION 

In 1995, the DOE Mound Plant Environmental Restoration (ER) department, the Ohio 
Environmental Protection Agency (OEPA) and the United States Environmental Protection 
Agency (USEPA) developed a program to identify and evaluate potential release sites and, if 
required, remediate the contaminated sites. These potential release sites were identified on the 
basis of data collected during previous sampling and investigative programs. Because there is 
previous data which characterizes the contamination at these release sites, the sampling and 
analysis methods selected for further evaluating the release sites could, in many cases, be highly 
focused. For example, if a potential release site had been identified to have chromium 
contamination and more information was required, then DOE resources could be used to focus 
the sampling and analysis methods on collecting additional chromium data and not spent 
confirming the lack of other contaminants (e.g. volatile organics, semi-volatile organics, other 
metals, etc.) 

Given this change in the focus of the DOE Mound Plant m1sswn, this compendium was 
generated. The compendium was designed to act as a depository for sampling, analysis, and 
quality control methods implemented on the plant site. The initial compendium methods were 
extracted from the Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan (QAPP), April 1995, revision 4. Because the QAPP was approved for 
evaluating the nature and extent of contamination throughout the plant site and contains 
extensive target analyte lists, the QAPP methods were included in the compendium to provide a 
common basis in the event potential release sites are identified which lack adequate data to 
develop a focused target analyte list. 

The compendium is divided into five sections: Analytical Methods, Field Methods, Quality 
Assurance Methods, Data Validation Methods, and Field Standard Operating Procedures. 
Methods within each section have been identified using a prefix and a sequential number. The 
prefix codes are shown below. 

Type ofMethod 

Analytical Methods 

Field Methods 

Quality Assurance Methods 

Data Validation Methods 

Field Standard Operating Procedures 

Prefix 

A 

F 

Q 

DV 

s 

At the beginning of the each section, there is a short introduction and a table of contents for the 
section. The methods extracted from the QAPP can be identified in three ways: by the table of 
contents at the beginning of each section, within the introduction to each of the sections, or on 
the title page of each of the methods where the source document is listed. As new methods are 

Revision 3. 0 
ER Program, Mound Plant 

Page 1 of 2 Methods Compendium 
Introduction 
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added, the table of contents will be updated and distributed to the copy holders with the new 
methods. Each of the new methods will include a source document reference and document date . 
The source document and document date will be used to identify the first potential release site 
approved for the use of the method . 

Revision 3.0 
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ANALYTICAL METHODS 
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ANALYTICAL METHODS 

Analytical methods describe the quality control requirements for methods of analysis performed 
at off-site laboratories. Analytical methods 1 to 18 were extracted from the Remedial 
Investigation/Feasibility Study Operable Unit 9, Site-wide Quality Assurance Project Plan 
(QAPP). The extracted methods retain as much of the original text from the QAPP as feasible. 
However, because many of the methods with similar quality control requirements were discussed 
within the same paragraph of the QAPP, some text was revised for inclusion in the individual 
methods. Additionally, the method modifications in Appendix B of the QAPP, and included in 
each of the CLP methods (A-001, A-003, A-004, and A-005) were revised to only address the 
changes applicable to the attached method. Each of the methods extracted from the QAPP lists 
the source document as QAPP and the document date as April 1995. 

The methods extracted from the QAPP should be usable for characterizing the extent and degree 
of contamination of potential release sites which have: 

• limited analytical data; 
• inconclusive analytical data; or. 
• no previous sample data. 

Where release site data are available, the analyte list for the QAPP approved methods should be 
appropriately reduced or new methods should be introduced to collect focused and usable 
analytical data. If the analyte list is reduced, the reduced analyte list should be noted in the 
appropriate sample plan. If a new method is added, then: 

• the method should be added to this compendium; 
• section 1.1 of the method should describe the use of the method; and 
• the method should be identified in the sample plan. 

When a new method is approved for use with a specific release site, then: 

• the Source Document and Document Date on the title page of the method must be 
updated, and 

• both the method and a revised table of contents for the section must distributed to all 
copy holders. The DOE prime contractor will be responsible for the distribution or 
assigning the distribution to a subcontractor. 

Revision 2. 0 
ER Program, Mound Plant 

Page 1 of 1 Methods Compendium 
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ANALYTICAL METHODS- TABLE OF CONTENTS 

EG&G Mound Methods Compendium 
Analytical Methods 

Method Method Description Document 
Number 

A-001 Volatiles Organic Analysis/ CLP OLM01.8 · 
A-002 Volatiles Organic Analysis/ EPA Method 8021 
A-003 Semi-volatile Organic Analysis/CLP OLM01.8 
A-004 PesticideiPCB AnalysisiCLP OLM01.8 
A-005 Inorganic Metals Analysis/CLP ILM03.0 
A-006 Cyanide Analysis/CLP ILM03.0 
A-007 General Chemistry Analysis 
A-008 Total Dissolved Solids/Total Suspended Solids 
A-009 Total Organic Carbon 
A-010 Explosives 
A-011 Alkalinity 
A-012 Isotopic Uranium, Thorium, Plutonium 
A-013 Americium241 

A-014 Tritium 
A-015 Gamma Spectrometry 
A-016 Strontium90 

A-017 Radium226 

A-018 Acetonitrile/Acrylonitrile Analysis/ EPA Method 8030 
A-019 Hexavalent Chromium 
A-020 Volatiles (BTEX) Organics/EPA Method 8020 
A-021 Volatiles (BTEX) Organics/EPA Method 601 
A-022 Petroleum Hydrocarbons/EPA Method 8015 GRO 
A-023 Petroleum Hydrocarbons/EPA Method 418.1 
A-024 Petroleum Hydrocarbons/EPA Method 8015 ORO 
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FIELD METHODS 

Field methods describe the quality control requirements for methods of analysis performed on
site at the Mound Plant. Typically, field methods will be used when there are less stringent data 
reporting requirements, fast turn around time is needed, or the on-site method is capable of 
meeting the designated data quality objective and is cost competitive. Because the field methods 
described in the Remedial Investigation/Feasibility Study Operable Unit 9, Site-wide Quality 
Assurance Project Plan (QAPP) were only intended to provide basic field screening information 
and lacked many specific quality control requirements, the methods were not incorporated into 
this section of the compendium. 

As new field methods are identified, Section 1.1 of each of the methods must briefly describe 
how the method will be used to meet the data quality objective for the potential release site. This 
description is required to facilitate using the method by reference for other potential release site 
investigations. When a new method is approved for use with a specific release site, then: 

• the Source Document and Document Date on the title page of the method must be 
updated, and 

• both the method and a revised table of contents for the section must distributed to the 
copy holders . 

Revision 2. 0 
ER Program, Mound Plant 
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FIELD METHODS- TABLE OF CONTENTS 

EG&G Mound Methods Compendium 
Analytical Methods 

Method Method Description Document 
Number 

F-001 
F-002 
F-003 
F-004 

Revision 2. 0 

Isotopic Uranium, Plutonium, and Thorium by Alpha Spectometry 
Gamma Spectrometry 
Thin Sodium Iodide Detector- Plutonium and Thorium 
Tritium 

Page 1 of 1 

Com pend 
Com pend 
Com pend 
Compend 

ER Program, Mound Plant 
Methods Compendium 

Field Methods Table of Contents 
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QUALITY ASSURANCE METHODS 

Quality assurance methods were included in the compendium to provide consistency between 
and within different subcontractors who will perform sampling and analysis of the release sites at 
the Mound Plant. The first three procedures in this section, Q-001 to Q-003, were extracted from 
the Remedial Investigation/Feasibility Study Operable Unit 9, Site-wide Quality Assurance 
Project Plan (QAPP). The procedures describe documenting problems, maintaining chain-of
custody, and managing documentation records. To facilitate the use of these QAPP extracted 
documents by multiple subcontractors, some of the forms and text were modified, particularly in 
the Corrective Action Report procedure. The other two methods were changed only slightly to 
improve the readability of the extracted text. The forms described within the methods are 
available on electronic media as Microsoft TM Word® documents. Each of the QAPP extracted 
methods list the Source Document as QAPP and the Document Date as April 1995. 

As new program level quality assurance methods are required, the methods will be introduced 
into the compendium. If appropriate, the title page of the quality assurance procedure will 
reference a Source Document and Document Date. If the method is not introduced as part of a 
sample plan, then only the Document Date will be included. When a new method is added, the 
revised table of contents for the section and the method will be distributed to the copy holders of 
the compendium . 

Revision 2. 0 
ER Program, Mound Plant 
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QUALITY ASSURANCE METHODS- TABLE OF CONTENTS 

EG&G Mound Methods Compendium 
Quality Assurance Methods 

Method Method Description Document 
Number 

Q-001 
Q-002 
Q-003 
Q-004 
Q-005 
Q-006 
Q-007 
Q-008 
Q-009 
Q-010 
Q-011 
Q-012 
Q-013 
Q-014 
Q-015 

Revision 2. 0 

Corrective Action Reports 
Chain-of-Custody 
Documentation 
Laboratory Data Reduction 
Laboratory Data Reporting -Tier Ill - CLP 
Laboratory Data Validation 
Laboratory Data Assessment 
Field Data Reporting 
Field Data Reduction and Validation 
Electronic Data Deliverable Format- Organic CLP Format A 
Electronic Data Deliverable Format- Inorganic CLP Format A 
Electronic Data Deliverable Format - Non-CLP 
Electronic Data Deliverable Format- MEIMS RTL 
Laboratory Data Reporting - Tier II - Data Summary 
Compendium Method Format Specification 

QAPP 
QAPP 
QAPP 
QAPP 
QAPP 
QAPP 
QAPP 
QAPP 
QAPP 
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Com pend 
Compend 
Compend 
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DATA VALIDATION METHODS 

Data validation methods were included in the compendium to provide consistency to 
subcontractors who perform data validation and data assessment. The numbers assigned to the 
data validation methods match the numbers assigned to the corresponding analytical method. 
These methods describe when a qualification should be applied to a data point and what 
qualification should be applied. The data validation report format is described in Quality 
Assurance Procedure Q-006. 

The first 18 data validation methods were developed from Appendix H of Remedial 
Investigation/Feasibility Study Operable Unit 9, Site-wide Quality Assurance Project Plan 
(QAPP). The subsequent data validation methods were developed for the analytical methods that 
were not in the original QAPP, but were added to the Compendium. As new data validation 
methods are required, the methods will be introduced into the compendium. If appropriate, the 
title page of the quality assurance procedure will reference a Source Document and Document 
Date. If the method is not introduced as part of a sample plan, then only the Document Date will 
be included. When a new method is added, the revised table of contents for the section and the 
method will be distributed to the copy holders of the compendium. 

The forms described within the methods are available on electronic media as Microsoft TM 

Office95® binders. The electronic binder files include method text and the forms in a single file. 
The electronic files will be provided upon request. 

Revision 1. 0 
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DATA VALIDATION METHODS- TABLE OF CONTENTS 

EG&G Mound Methods Compendium 
Data Validation 

Method Method Description Document 
Number 

DV-001 Volatiles Organic Analysis/ CLP OLM01.8 QAPP 
DV-002 Volatiles Organic Analysis/ EPA Method 8021 QAPP 
DV-003 Semi-volatile Organic Analysis/CLP OLM01.8 QAPP 
DV-004 Pesticide/PCB Analysis/CLP OLM01.8 QAPP 
DV-005 Inorganic Metals Analysis/CLP ILM03.0 QAPP 
DV-006 Cyanide Analysis/CLP lLM03.0 QAPP 
DV-007 General Chemistry Analysis QAPP 
DV-008 Total Dissolved Solids/Total Suspended Solids QAPP 
DV-009 Total Organic Carbon QAPP 
DV-010 Explosives QAPP 
DV-011 Alkalinity QAPP 
DV-012 Isotopic Uranium, Thorium, Plutonium QAPP 
DV-013 Americium241 QAPP 

DV-014 Tritium QAPP 
DV-015 Gamma Spectrometry QAPP 
DV-016 Strontium90 QAPP 

DV-017 Radium226 QAPP 

DV-018 Acetonitrile/Acrylonitrile Analysis/ EPA Method 8030 QAPP 
DV-019 Hexavalent Chromium QAPP 
DV-020 Volatiles (BTEX) Organics/EPA Method 8020 Compend 
DV-021 Volatiles (BTEX) Organics/EPA Method 601 Compend 
DV-022 Petroleum Hydrocarbons/EPA Method 8015 GRO Compend 
DV-023 Petroleum Hydrocarbons/EPA Method 418.1 Com pend 
DV-024 Petroleum Hydrocarbons/EPA Method 8015 ORO Com pend 
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1. . INTRODUCTION 

1.1. Description 

Groundwater samples will be analyzed for halogenated and aromatic VOCs using gas 
chromatography with a Hall electrolytic conductivity detector and a photoionization detector. 
The methodology to be followed is EPA Method 8021 (EPA 1987). This method was chosen 
over the CLP SOW for groundwater samples in order to achieve lower detection limits. Because 
some of the additional VOCs may coelute with other compounds on the specified capillary 
column, a Gas Chromatography/Mass Spectrometry (GC/MS) confirmation or second column 
confirmation will be performed for any detection at the same retention times. If GC/MS 
confirmation is used, then the data must be reported per the CLP specification as described in 
Subsection 9.2.3 ofthe OU9 site-wide QAPP (DOE 1995). 

1.2. References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. 'Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. PRESERVATION 

Volatile Organic Analysis - EPA Method 8021 
Sample Containers, Volumes, Preservation, and Holding Times 

Matrix Parameters 
Water Volatile 

Organic 
Compounds 

Revision 3. 0 
Method A-002 

Analytical 
Method Container 

SW5030/SW8021 Glass vial with 
Teflon-lined 
septum (no 
headspace) 

Page 1 of5 

Minimum 
Volume 

Two40 ml 
vials 

Holding 
Preservation Time 

HCI to pH<2 Cool 14 days 
4•c 
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3. CALl BRA TION 

• Gas chromatography will be used for analysis of volatile organic compounds in groundwater 
(Methods SW-8021). Initial calibration is performed when chromatographic conditions are 
changed (e.g., change in flow rate, detectors, new column). A minimum of five external 
standards for volatile organic analysis are analyzed to determine the linearity of the gas 
chromatograph. Response factors for each compound are calculated (as specified in the methods) 
from the results, and a calibration curve generated. Linearity criteria for volatile organic 
compounds (VOCs) are valid if there is less than or equal to 20% relative standard deviation 
among the calibration factors. A quadratic curve may also be used. 

• 

• 

The linearity of the gas chromatograph for volatile organic analysis is checked by analysis of a 
check standard after every I 0 sample analyses. The response for any analyte must be within a 
15% difference of the response from the initial calibration. If the percent difference exceeds this 
criterion, then the instrument is checked and a new calibration curve is performed before samples 
are analyzed. 

Retention time windows for VOCs are established when a column is changed or after other 
changes are made in instrument conditions that will alter the retention times of the analytes of 
interest. The windows are established according to procedures defined in "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," SW-846, USEPA (EPA 1987). 

4 . QC CRITERIA 

Table 4.1 -Volatile Organic Analysis -EPA Method 8021 
Field QC Sample Frequency 

Parameter 
VOC, SW8021 
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Quality 
Control Check 
Trip Blank 

Equipment 
(rinsate) blank 

Sample bank 
blank 

Ambient blank 

Field Duplicate 

Frequency 
1 per shipping 
container to lab 

1 every 10 or fewer 
field samples (water) 

1 every 20 or fewer 
field samples 

1 every 20 or fewer 
field samples 

1 every 1 0 or fewer 
field samples (water) 
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Acceptance 
Criteria 

~ 10 x level in 
associated 
samples 

~ 10 x level in 
associated 
samples 

~ 10 x level in 
associated 
samples 
~ 10 x level in 
associated 
samples 

~ 35% RPD 

Corrective Action 
Evaluate potential sources; 
Evaluate associated data 
for usability. 

Evaluate potential sources; 
Evaluate associated data 
for usability. 

Evaluate potential sources; 
Evaluate associated data 
for usability. 

Evaluate potential sources; 
Evaluate associated data 
for usability. 

Evaluate data for usability. 
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Table 4.2 -Volatile Organic Analysis - EPA Method 8021 
Laboratory QC Sample Frequency 

Parameter Quality Control Check Frequency Acceptance Criteria Corrective Action 
VOC, SW8021 Method Blank 1 per 20 samples of a given !>POL Identify and correct 

matrix or 1 whenever a source. Reanalyze blank 
batch of samples is and associated samples. 
prepared in a day, 
whichever is more frequent. 

Calibration 5 points; when calibration 5 20% RSD for Recalibrate 
check criteria exceeded. calibration factors 

Calibration check Once per 10 samples ± 15% from initial Recalibrate 
analyzed. response factor 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for 
matrix usability. 

Matrix spike duplicate 1 per 20 samples of a given See Table 4.3 Evaluate data for 
matrix usability. 

Surrogate spikes All field and lab samples See Table 4.3 Check calculations, 
surrogate and standard 
solutions, and instrument. 
If problem not identified 
then reanalyze sample. 

Retention time window When new column installed ±3 x SD of three Identify source, correct 
and as needed retention times for each problem. 

analyte as per SW 846. 
Laboratory control sample 1_per 20 samples of a given See Table 4.3 Identify and correct 
(LCS) matrix or 1 whenever a problem prior to further 

batch of samples is sample analyses, 
prepared in a day, reanalyze. 
whichever is more frequent. 

Table 4.3 -Volatile Organic Analysi·s - EPA Method 8021 
Laboratory Surrogate and Matrix Spike Limits 

Analytical 
Method 

Volatile 

Organic 

Compounds, 

SW8021 
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Spiking 
Compounds 

Matnx Sprke/LCS 
Bromodichloromethane 

Bromoform 

Carbon tetrachloride 

Chloroform 

Dibromochloromethane 

1 A-Dichlorobenzene 

1 ,2-Dichloroethane 

1 , 1-Dichloroethene 

1,1, 1-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Benzene 

Surrogates 

Bromochloromethane 

Fluorobenzene 

1 ,4-dichlorobutane 

2-bromo-1-chloropropane 

Spike Concentration 
Water (pg/L) Soil (pglkg) 

30 30 

30 30 

30 30 
30 30 
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Advisory Limits 
Percent Relative Percent 

Recovery Difference (%) 
Water Soil Water Soil 

42-172 

13-159 

43-143 

49-133 

24-191 

42-143 

51-147 

28-167 

41-138 

j5-146 

28-163 

39-150 

59-117 

48-120 

60-140 

60-140 

NA 515 NA 
NA 515 NA 

NA 515 NA 
NA 515 NA 

NA 515 NA 

NA 515 NA 

NA 515 NA 

NA 515 NA 

NA 515 NA 

NA 515 NA 

NA 515 NA 

NA 515 NA 

70-130 515 530 

70-130 515 530 

60-140 515 515 

60-140 515 515 
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5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Table 5.1 
Volatile Organic Analysis - EPA Method 8021 

Target Analyte List 

Analyte 
Vinyl chloride 

Trichlorofluoromethane 
1,1-dichloroethene 
Methylene chloride (dichloromethane) 
1,1-dichloroethane 
Trichloromethane (chloroform) 
1, 1 ,1-trichloroethane 
Carbon tetrachloride 
1,2-dichloroethane 
Trans-1,2-dichloroethene 
Trichloroethene 
1,2-dichloropropane 
Bromodichlorometha.ne 
Oibromomethane 
1,1,2-trichloroethane 
Tetrachloroethene 
Oibromochloromethane 
Chlorobenzene 
1,1,1,2-tetrachloroethane 
Bromoform 
1,1,2,2-tetrachloroethane 
1,2,3-trichloropropane 
Phenyl bromide (bromobenzene) 
Chlorotoluene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 

Benzene 
Chlorobenzene 
1,2-0iethylbenzene 
1,3-0iethylbenzene 
1,4-0iethylbenzene 

Ethylbenzene 
Toluene 

Xylene 
Additional Compounds: 
Cis-1,2-dichloroethene 

2-chloroethyl vinyl ether 
Cis-1 ,3-dichloropropene 

Trans-1,3-dichloropropene 
1-chlorohexane 

Bis(2-chloroisopropyl)ethyl 
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Water (llg/L) 
1.0 
2.0 
1.3 
5.0 
0.7 
0.5 
0.3 
1.2 
0.3 
1.0 
1.2 
0.4 
1.0 
2.0 
0.2 
0.3 
0.9 

2.5 
1.0 
2.0 
0.3 
1.0 

2.0 
1.0 

3.2 
2.4 
1.5 

2.0 
2.0 
4.0 
4.0 

3.0 
2.0 

2.0 
2.0 

1.0 

1.3 
3.4 

3.4 
1.0 

20 
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Soil (llg/kg) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
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Table 5.1 
. Volatile Organic Analysis - EPA Method 8021 

Target Analyte List 

Analyte 
Trichlorotrifluoroethane 

Diethylbenzene (total) 

Vinyl acetate 

Carbon disulfide 

Acetone 

Methylethyl ketone (2-butanone) 

Methylisobutyl ketone (4-methyl-2-pentanone) 
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Water (J.lg/L) 
2 
1 

3 
5 
20 

10 

5 

Soil (J.lg/kg) 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
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1. INTRODUCTION 

1.1 Description 

Water and soil/sediment samples will be analyzed for the target metals according to the CLP 
SOW (EPA 1990b). Inductively coupled plasma (ICP) will be used to detect all the TAL metals 
with the exception of mercury, lithium arsenic, lead, selenium, thallium, and potassium, which 
will be detected by atomic absorption (AA) see Table 1.1. Additional elements to be detected by 
ICP are: bismuth, molybdenum and tin. The additional element lithium will be detected by flame 
AA. Modifications to the method have been prepared as Attachment A to this procedure. ICP 
metals will also be digested according to EPA Method 200.7 with a fourfold concentration in 
order to reach lower detection limits for aluminum, antimony, beryllium, and vanadium. 

Revision 2. 0 
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Table 1.1 - Method of Analysis for Target Analysis 
Target Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Molybdenum 
Tin 
Bismuth 
Lithium 

ICP 
ICP 
GFAA 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
GFAA 
ICP 
ICP 
CVAA 
ICP 
FAA 
GFAA 
ICP 
ICP 
GFAA 
ICP 
ICP 
ICP 
ICP 
ICP 
FAA 
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1.2 References 

EPA 1990b. "U.S. EPA Contract Laboratory Program, Statement of Work for Inorganic 
Analysis, Multimedia, Multi-Concentration." Document No. ILM 1.0 including Revisions 
1.1 through 1.8. Environmental Protection Agency, March, 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. PRESERVATION 

CLP Metals Analysis - ILM03.0 
Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters Method Container Volume Preservation Time 

Water Metals CLPSOW Polyethylene bottle 1000 ml HN03 to pH <2. 6 months, 28 days 
Attachment A Cooi4"C (Mercury) 

Soil Metals CLPSOW Wide-mouth 100 grams Cooi4"C 6 months, 28 days 
Attachment A polyethylene bottle (Mercury) 

3. CALl BRA TION 

TAL metals and four additional elements will be analyzed according to the procedures presented 
in the CLP SOW for inorganic analyses. Inductively coupled plasma (ICP) and AA instruments 
are calibrated daily, or once every 24 hours, and each time the instrument is set up. The AA 
instrument is calibrated with a blank and at least three concentrations of standards prepared each 
time for analysis. Minimum linearity for AA analysis is a correlation of coefficient of 0.995. The 
ICP must be calibrated with at least two standards, with one being a blank. The minimum 
correlation coefficient for cyanide calibration is 0.996. 

An initial calibration verification (ICV) is performed to assess the accuracy of the initial 
calibration using a standard of a certified concentration form an external source. When the 
measurement ·exceeds the CLP-established control limits, the problem is corrected, the 
instrument is re-calibrated, and the rev is run again. The initial calibration is verified by analysis 
of a continuing calibration verification (CCV) standard every two hours during an analysis run or 
at a frequency of 10%, whichever is more frequent (once very five samples for residential well 
samples for analysis by graphite AA. This standard is also analyzed for at the beginning and end 
of each sample analysis run. The concentration and source of the CCV and acceptance criteria are 
specified in the CLP SOW. For ICP and AA CLP analysis, linearity is required near the contract
required detection limit (CRDL). An ICP standard (CRI) at two times the CWL or two times the 
instrument detection limit (IDL), whichever is greater, is analyzed for at the beginning and end 
of each samples analysis ruin or twice per 8-hour working shift, whichever is more frequent, but 
not before the ICV. An AA standard (CRA) at the CRDL or IDL, whichever is greater, 1s 
analyzed for at the beginning of each sample analysis run, but not before the ICV . 
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4. . QC CRITERIA 

Parameter 
Metals, CLP 
ILM03.0 

Parameter 
Metals CLP SOW 
ILM03.0 

Revision 2. 0 
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Table 4.1 -Metals Analysis -ILM03.0 
Field QC Sample Frequency 

Quality Control Acceptance 
Check Frequency Criteria Corrective Action 

Field Duplicate 1 every 1 0 or fewer field samples s25% RPD Evaluate data for usability. 
(water) 
1 every 10 or fewer field samples NA Evaluate variability. 
(soil) 

Equipment 1 every 10 or fewer field samples s 10 x level in Evaluate potential sources; 
(rinsate) blank (water) associated Evaluate associated data for 

samples usability. 

Table 4.2- Metals Analysis 
Laboratory QC Sample Frequency 

Quality Control 
Check Frequency 

Initial and continuing After every ICV and CCV or 10% or 
calibration blanks every 2 hours, whichever is more 
(ICB, CCB) frequent 

Preparation blank 1 per 20 samples of a given matrix 
or 1 whenever a batch of samples 
is prepared in a day, whichever is 
more frequent; see CLP SOW 

Laboratory control 1 per group of samples in a delivery 
sample (LCS) group or batch, whichever is more 

frequent. 
Initial calibration CLPSOW 
verification std. (ICV) 

Continuing calibration CLP SOW 
verification (CCV) 

Linear range check CLPSOW 
standard (CRI, CRA) 
(ICP and AA only) 

Interference check Sample twice per 8-hour shift, or at 
samples (ICS) (ICP beginning and end of analysis run, 
only} whichever is more frequent. 

ICP Serial dilution (L} 1 per group of samples of a given 
(ICP only) matrix, concentration, or each 

delivery group, whichever is more 
frequent. 

Spike sample (S) 1 per group of samples of a given 
matrix, concentration, or sample 
delivery group, whichever is more 
frequent. 

Sample dup.(O) 1 per group of samples of a given 
(sample replicate) matrix, concentration, or sample 

delivery group, whichever is more 
frequent. 

Method of std. CLPSOW 
Addition for AA only 
(MSA) 

Linear range analysis CLP SOW 
(LRA) (for ICP only) 
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Acceptance 
Criteria Corrective Action 

sCRDL Correct problem; 
recalibrate; reanalyze 
preceding 10 samples or 
all since last good blank. 

sCRDL If samples results < 1 0 x 
CRDL, but >CRDL, 
redigest and reanalyze. 

80-120% recovery Correct problem; 
redigest and reanalyze 
associated samples. 

CLPSOW See CLPSOW 

CLPSOW SeeCLP SOW 

Not established None. 

±20% of true value Correct problem; 
recalibrate reanalyze 
samples since last good 
ICS. 

If result > 50 x IDL: Evaluate data for 
± 10% difference usability. 

75-125% recovery Evaluate data for 
usability. 

If result~ 5 x CRDL Evaluate data for 
±20% RPD: f result usability. 
s 5 x CRDL: 
±CRDL 

CLPSOW See CLPSOW 

CLPSOW Reanalyze 
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• 5. ANAL YTE LIST AND REPORTING LIMITS 

• 

• 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Analyte 
Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 
Iron 

Lead 
Magnesium 

Manganese 
Mercury 
Nickel 

Potassium 

Selenium 

Silver 
Sodium 
Thallium 

Vanadium 

Zinc 

Additional Elements 
Molybdenum 

Tin 

Bismuth 

Lithium 
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Table 5.1 - CLP Metals - ILM03.0 
Target Analyte List 

Water (1-1g/L) 
20 
10 
10 

200 
1 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 
0.2 
40 

5000 
5 
10 

5000 
10 
10 
20 

20 
50 
150 
100 
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Soil (mg/kg) 
4 
2 
2 
40 
0.2 
1 

1000 
2 
10 
5 

20 
0.6 

1000 
3 

0.1 
8 

1000 
1 
2 

1000 
2 
2 
4 

2 
10 
30 
10 
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Attachment A for Method A-005 

Contract Laboratory Program 
Statement Of Work Modifications 

Modification to CLP SOW ILM03.0 
"Statement of Work for Inorganic Analysis, 

Multi-media, Multi-concentration" 

The purpose of this addendum is to outline modifications to the Contract Laboratory Program (CLP) Statement of 
Work (SOW) ILM03.0, "Statement of Work for Inorganic Analysis, Multi-media, Multi-concentration", which are 
project-specific to the QAPP prepared by Roy F. Weston, Inc. for investigative activities at the Department of 
Energy!LANL Mound Plant, Miamisburg, Ohio. 

This addendum extends the analysis to include lithium, molybdenum, bismuth, and tin and requires lower detection 
limits for aluminum, antimony, beryllium, and vanadium. Molybdenum, bismuth, and tin must be analyzed by ICP. 

Exhibit A- Summary of Requirements 

No modifications 

Exhibit B- Reporting and Deliverables Requirements 

Section I: Contract Reports/Deliverable Distribution 
No Modifications 

Section II: Report Descriptions and Order of Data Deliverables 
No Modifications 

Section III: Form Instruction Guide 
No Modifications 

Section IV: Data Reporting Forms 

The following elements have been added to the CLP SOW by this addendum: 

CAS No. Analyte 
7439-93-2 Lithium 
7439-98-7 Molybdenum 
7440-69-9 Bismuth 
7440-31-5 Tin 

These four elements and the lower CRDLs must be added to the following forms: 

Form 
I 
II (A) 

II (B) 
III 
IV 
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Method A-005 

Description 
Data Sheet 
Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 
Blanks 
ICP Interference Check Sample 
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V (A) 
V (B) 

VI 
VII 
IX 
X 

XI (A) 
XI (B) 
XII 
XIV 

Spike Sample Recovery 
Post Digest Spike Sample Recovery 
Duplicates 
Laboratory Control Sample 
ICP Serial Dilutions 
Instrument Detection Limit (Quarterly) 
ICP lnterelement Correction Factors (Annually) 
ICP Interelement Correction Factors (Annually) 
ICP Linear Ranges (Quarterly) 
Analysis Run Log 

Exhibit C- Inorganic Target Analyte List (TAL) 

This table is modified to include the following additional elements with the estimated CRDL values: 

Analyte Water CRDL (ug/L) 
Lithium 100 
Molybdenum 20 
Bismuth 150 
Tin 50 

Lower CRDLs are required for the following elements: 

Analyte Water CRDL (ug/L) 
Aluminum 20 
Antimony 10 
Beryllium l 
Vanadium 10 

Exhibit D - Analytical Methods 

Section 1: Introduction 
No Modifications 

Section II: Sample Preservation and Holding Times 
No Modifications 

Section III: Sample Preparation 

A. WATER SAMPLE PREPARATION 

Soil CRDL (mg/kg) 
10 
2 
30 
10 

Soil CRDL (mg/kg) 
4 
2 

0.2 
2 

I. Acid Digestion Procedure for Furnace Atomic Absorption Analysis 
No Modifications 
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2. Acid Digestion Procedure for ICP and Flame AA Analyses 
A four-fold concentration of the sample or the use of 4 grams of sample instead of I gram is 
necessary to meet required detection limits for aluminum, antimony, beryllium, and vanadium. 
These metals are designated for analysis by ICP. This four-fold concentration preparation is 
detailed in Method 200.7 with revision I.3 ( I987) in the "Methods of Chemical Analysis of Water 
and Waste" (EPA-600/4-79-020). Briefly, one mL of (l+I) HN03 and five mL of (l+I) HCl is 
added to a 200 mL aliquot of the sample. The sample is digested until the volume is reduced to 
approximately 20 mL. When cool, the digestate is transferred to a 50-mL volumetric flask and 
brought up to volume with deionized distilled water. Analyte recovery data and sample 
preparation bias for these elements shall be evaluated prior to implementation of this technique. 

B. SOIL/SEDIMENT PREPARATION 

I. Acid Digestion Procedure for ICP, Flame AA, and Furnace AA Analyses 

The laboratory is required to meet the required detection limits for aluminum, antimony, 
beryllium and vanadium. This may be accomplished through concentration of the sample (up to 
four-fold) or through digestion of up to 4 grams of soil instead of I gram. All analytes must be run 
within the linear range of the instrument. 

C. TOTAL METALS SAMPLE PREPARATION USING MICROWAVE DIGESTION 

Not Applicable 

Section IV: Sample Analysis 

Part A - Inductively Coupled Plasma- Atomic Emission Spectrometric Method 

I.O Scope and Application 

2.0 

I.I No modification. 

I.2 No modification. 

I.3 Table I is modified to include: 

Element 

Molybdenum 
Bismuth 
Tin 
Aluminum 
Antimony 
Beryllium 
Vanadium 

I.4 No modification. 

Summary of Method 
No modification . 
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Wavelength (nm) 

202.030 
223.06I 
I89.989 

-
-
-
-
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Estimated Detection 
Limit (ug/L) 

20 
ISO 
50 
20 

·10 

I 
IO 
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Definitions 
No modifications. 

Safety 
No modifications. 

Interferences 

Table 2 contains information regarding molybdenum. No information is available at this time for lithium, 
bismuth, and tin and will be evaluated before sample analysis is conducted. 

6.0 Apparatus 
No modifications. 

7.0 Reagents and Standards 
7.1 No modifications. 
7.2 No modifications. 
7.3 Stock standard solutions - Modified to include: 

7.3.26 Bismuth solution, stock, 1 mL = 100 ug Bi: 

Dissolve 0.1000 g of bismuth metal in a minimum amount of (I+ I) HN03• Dilute to 1000 mL 
with deionized, distilled water. 

7.3.27 Tin solution, stock, 1 mL = 100 ug Sn: 

..... 
Dissolve 0.1000 g of tin metal in 100 mL of cone. HCl and dilute to 1000 mL with deionized, 
distilled water. This standard is prepared fresh weekly. 

7.4 Mixed calibration standard solutions- Modify to include: 
7.4.6 Mixed standard solution VI- Lithium, bismuth, and tin. 

7.5 No modifications. 
7.6 Instrumental and calibration check standards must include all analytes of interest in Table I. 

8.0 Procedure 
No modifications. 

9.0 Calculation 
No modifications. 

10.0 Quality Control (Instrumental) 
No modifications. 

Part B - Atomic Absorption Methods, Furnace Techniques 

lftin is analyzed by GFAA, the peroxide used for digestion must be verified by the laboratory to be free of 
tin contamination. 

Part C - Atomic Absorption Methods, Flame Techniques 

Lithium will be analyzed by SW7430; "Test Methods for Evaluating Solid Wastes," U.S. EPA. Quality 
control must be implemented as required by CLP SOW for Flame AA analyses and outlined in QAPP 
Table IIL2. 
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Part D- Cold Vapor Methods for Mercury Analysis 

No Modifications 

Part E - Methods for Cyanide Analysis 

No Modifications 

Part F - Percent Solids Determination Procedure 

No Modifications 

Part G -Alternate Methods (Catastrophic ICP Failure) 

Bi method 3500-Bi; "Standard Methods for Analysis of Water and Waste Waters," 17th edition 
Sn method 282.2; "Methods for Chemical Analysis of Water and Wastes," U.S. EPA EPA 600/4-79-020, 
March 1983. 
Mo method 246.1; "Methods for Chemical Analysis of Water and Wastes," U.S. EPA EPA 600/4-79-020, 
March 1983. 

Exhibit E - Quality Assurance/Quality Control Requirements 

Section I - General QA/QC Procedures 
No Modifications 

Section II - Specific QA/QC Procedures 
No Modifications 

Section III - Quality Assurance Plan 
No Modifications 

Section IV - Data Management 
No Modifications 

Section V - Required QA/QC Operations 

1.0 Instrument Calibration 
All analytes from Table I must be included in calibration standards. 

2.0 Initial Calibration Verification (ICY) and Continuing Calibration Verification (CCV) 

All analytes from Table I must be included. If sample pre-concentration is to be utilized, analyte recovery 
data and sample preparation bias for these elements shall be evaluated and found to be acceptable prior to 
the implementation of this technique. 

3.0 CRDL Standards for ICP (CRI) and AA (CRA) 

All analytes from Table I must be included. 

4.0 Initial Calibration Blank (ICB). Continuing Calibration Blank (CCB). and Preparation Blank (PB) Analyses 

References to Exhibit C includes the modifications to Exhibit C presented in this addendum . 
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5.0 ICP Interference Check Sample (ICS) Analysis 

Table 2 is modified to include the following analytes in solution AB: 

Element mg/L 
Molybdenum l.O 
Bismuth l.O 
Tin l.O 

6.0 Spike Sample Analysis (S) 

Table 3 is modified to include: 

ICP/Flame AA Furnace AA 

Element Water (ug!L) Soil (mg/kg) Water (ug/L) Soil (mg/kg) 
Lithium 2000 500 - -
Molybdenum 300 200 - -
Bismuth 2000 500 - -
Tin 500 200 100 50 

7.0 Duplicate Sample Analysis (D) 
Reference to Exhibit C includes modifications to Exhibit C presented in this addendum. 

8.0 Laboratory Control Sample (LCS) Analysis 
All of the four new elements (Li, Mo, Sb, Sn) will be included in the LCS analysis. 

9.0 ICP Serial Dilutions Analvsis (L) 
No modifications. 

10.0 Instrument Detection Limit (IDL) Determination 
Reference to Exhibit C includes the modifications to Exhibit C present in this addendum. 

11.0 Interelement Corrections for ICP 
ICS A and AB solutions for titanium must be monitored to insure adequate interelement correction factors 
between all elements. 

12.0 Linear Range Analvsis (LRA) 
No modifications. 

13.0 Furnace Atomic Absorption (AA) QC Analyses 
No modifications. 

Section VI - Laboratory Evaluation Process 
No Modifications 
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Exhibit F- Chain-of-Custody, Document Control, and Standard Operating Procedures 

No Modifications 

Exhibit G- Glossary of Terms 

No Modifications 

Exhibit H - Data Dictionary and Format for Data Deliverables in Computer-Readable Format 

The four additional elements addressed by this addendum must be included on all electronic deliverables . 
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Attachment B for Method A-005 

Statement of Work for Soil Preparation for Common Organic, Inorganic, and 
Selected Radiological Analyses 

1.0 Scope and Application 

This procedure describes how to aliquot Mound soil and soil-like samples for laboratory 
preparation and analysis. This procedure applies to soil analysis for metals, semi
volatiles, pesticide/PCBs, cyanide, anions, explosives, and radiological analyses which do 
not have a prescribed soil preparation procedure. This procedure should not be used for 
volatile organic analysis. Soils for volatile organic analysis will be prepared and 
homogenized as described in the method of analysis. 

2.0 · Summary 

A representative aliquot of a sample is taken in the laboratory by either visually 
examining and taking a representative portion from each layer in a sample or taking a 
core of the sample. 

3.0 Interferences 

4.0 

Soil samples are. heterogeneous by nature. Because of this nature, target analytes are often 
channeled and concentrated in the soil in specific layers or locations. This heterogeneity 
may affect both how representative the sample is of the field location and how 

·representative the laboratory aliquot is of the sample. 

Heterogeneous nature of soils can sometimes be eliminated in laboratory aliquoting by 
visually inspecting the sample for layering and selecting a representative aliquot or by 
taking a core of the sample. 

Equipment 

4 .I Spatula or Scoop 

4.2 GlaSs tray, plastic tray, or other material for containing spilled soil 

4.3 Large container, i.e. 1000 mL Pyrex beaker 

5.0 Reagents/Supplies 

5.1 Disposable gloves 
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6.0 Sample Collection/Holding Time/Preservation 

6.1 See Section 2.0 of Method A-005. 

7.0 Procedure 

7.1 Place a glass tray, plastic tray, or disposable paper beneath the sample container. 
The tray or paper will be used to contain any soil which accidentally falls off the 
bottle lip when the cap is opened or falls out while the sample is taken. 

7.2 Visually examine the contents of the sample container. If obvious layering IS 

present, then representative portions of each layer must be taken for the aliquot. 

If the sample is obviously a core sample (cylindrical soil mass), then use the spatula 
to core from the top of the sample to the bottom of the sample. This procedure 
should be representative of the entire core. 

If the sample cannot be easily cored, it may be necessary to transfer the sample ~o a 
large container and thoroughly and carefully mix the sample with a spatula or scoop. 
Mixing will not be performed on soil samples for volatile and semi-volatile 
analyses. 

• 

If the sample is neither layered nor a core sample, then use a spatula to core through • 
the middle ofthe sample. The core should be representative of the entire sample. 

7.3 Process the sample as specified in the applicable method. 

8.0 Quality Control 

8.1 Each analytical method has specific types of quality control samples introduced to 
evaluate laboratory precision and reproducibility of sample results. Typically, these 
quality control samples are laboratory duplicates or matrix spike duplicates. These 
quality control samples permit the laboratory to calculate the relative percent 
difference and evaluate the soil aliquoting procedure and the precision of the 
method. 

9.0 References and Associated Standard Operating Procedures 

None 
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1. INTRODUCTION 

1.1 Cyanide Analysis Description 

Cyanide will be analyzed according to the CLP SOW ILM03.0 for water and soil samples. Soil 
samples must be prepared per Attachment A. This method uses spectrophotometry. The required 
detection limits for cyanide are 1 Of.lg/L for water and 2 mg/kg for soil. 

1.2 References 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

EPA. 1996. "U.S. EPA Contract Laboratory Program, Statement of Work for Inorganic Analysis, 
Multi-media, Multi-Concentration." Document No. ILM03.0. U.S. Environmental 
Protection Agency, March 1990. 

2. PRESERVATION 

Cyanide Analysis 
Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters 1 Method Container Volume Preservation Time 

Water Cyanide CLPSOW Polyethylene bottle 1500 ml NaOH to pH~ 12 Cool4•c 14 days 

Soil Cyanide CLPSOW Wide-mouth 100 grams Cool4·c 14 days 
polyethylene bottle 

ther analyses have been listed to ensure field personnel know which analyses can be taken from the same container. 

3. CALl BRA TION 

Cyanide will be analyzed according to the procedures presented in the CLP SOW for inorganic 
analyses. The spectrophotometer is calibrated daily, or once every 24 hours, and each time the 
instrument is set up. The minimum correlation coefficient for cyanide calibration is 0.996. 

A initial calibration verification (ICV) is performed to assess the accuracy of the initial 
. calibration using a standard of a certified concentration from an external source. When the 

measurement exceeds the CLP-established control limits, the problem is corrected, the 
instrument is re-calibrated and the ICV is run again. The initial calibration is verified by analysis 
of a continuing calibration verification (CCV) standard every two hours during an analysis run or 
at a frequency of 10%, whichever is more frequent. This standard is also analyzed for at the 
beginning and end of each sample run. The concentration and source of the CCV and acceptance 
criteria are specified in the CLP SOW. 
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4 . QC CRITERIA 

Parameter 
Cyanide, CLP 
SOWILM03.0 

Table 4.1 - Cyanide Analysis 
Field QC Sample Frequency 

Quality Acceptance 
Control Check Frequency Criteria 
Duplicate 1 every 1 0 or fewer ~ 25% RPD 

field samples (water) 
1 every 1 0 or fewer Not applicable 
field samples (soil) 

Equipment 1 every 1 0 or fewer ~ 10 x level in 
(rinsate) blank field samples (water) associated 

samples 

Corrective Action 
Evaluate data for usability. 

Evaluate variability. 

Evaluate potential sources; 
Evaluate associated data 
for usability. 

Table 4.2 -Cyanide Analysis CLP SOW ILM03.0 
aboratory QC Sample Frequency 

Quality Control Acceptance 
Parameter Check Frequency Criteria Corrective Action 

Cyanide, CLP lnital and After every ICV and CCV or ~CRDL Correct problem; recalibrate; 
SOWILM03.0 continuing 10% or every 2 hours, reanalyze preceding 10 

calibration blanks whichever is more frequent. samples or all since last good 
{ICB,CCB} blank. 
Spike sample (S) 1 per group of samples of a 75-125% Recovery Evaluate data for usability. 

given matrix, concentration, 
or sample delivery group, 
whichever is more frequent. 

Sample duplicate 1 per group of samples of a If result~ 5 x Evaluate data for usability. 
(D) given matrix, concentration, CRDL: ± 20% RPD 

or sample delivery group, If result ~ 5 x 
whichever is more frequent. CRDL: ±CRDL 

Laboratory Control One per laboratory batch. 85-115 Evaluate data for usability. 
Sample (LCS) 

5. ANAL YTE LIST AND REPORTING LIMITS 

: 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Revision 2. 0 
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Cyanide 

Table 5.1 Cyanide - CLP SOW ILM03.0 
Target Analyte List 

Analyte Water (IJg/L) 
10 
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Soil (mg/kg) 
2 

Method Compendium 
Cyanide/CLP SOW ILM03.0 



Revision 2. 0 
Method A-006 

ATTACHMENT A FOR 

METHOD A-006 

Page 3 of5 Method Compendium 
Cyanide/CLP SOW ILM03.0 

• 

• 

• 



• 

• 

• 

1.0 

Mound Environmental Restoration Program 

Attachment A for Method A-006 

Statement ofWorkfor Soil Preparation for Common Organic, Inorganic, and 
Selected Radiological Analyses 

Scope and Application 

This procedure describes how to aliquot Mound soil and soil-like samples for laboratory 
preparation and analysis. This procedure applies to soil analysis for metals, semi
volatiles, pesticide/PCBs, cyanide, anions, explosives, and radiological analyses which do 
not have a prescribed soil preparation procedure. This procedure should not be used for 
volatile organic analysis. Soils for volatile organic analysis will be prepared and 
homogenized as described in the method of analysis. 

2.0 Summary 

3.0 

A representative aliquot of a sample is taken in the laboratory by either visually 
examining and taking a representative portion from each layer in a sample or taking a 
core of the sample. 

Interferences 

Soil samples are heterogeneous by nature. Because of this nature, target analytes are often 
channeled and concentrated in the soil in specific layers or locations. This heterogeneity 
may affect both how representative the sample is of the field location and how 
representative the laboratory aliquot is of the sample. 

Heterogeneous nature of soils can sometimes be eliminated in laboratory aliquoting by 
visually inspecting the sample for layering and selecting a representative aliquot or by 
taking a core of the sample. 

4.0 Equipment 

4.1 Spatula or Scoop 
4.2 Glass tray, plastic tray, or other material for containing spilled soil 
4.3 Large container, i.e. 1000 rnL Pyrex beaker 

5.0 Reagents/Supplies 

5.1 Disposable gloves 

. 6.0 Sample Collection/Holding Time/Preservation 

6.1 See Section 2.0 ofMethod A-006 . 
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7.0 Procedure 

7.1 

7.2 

7.3 

Place a glass tray, plastic tray, or disposable paper beneath the sample container. 
The tray or paper will be used to contain any soil which accidentally falls off the 
bottle lip when the cap is opened or falls out while the sample is taken. 
Visually examine the contents of the sample container. If obvious layering is 
present, then representative portions of each layer must be taken for the aliquot. 
7.2.1 If the sample is obviously a core sample (cylindrical soil mass), then use the 

spatula to core from the top of the sample to the bottom of the sample. This 
procedure should be representative of the entire core. 

7.2.2 If the sample cannot be easily cored, it may be necessary to transfer the 
sample to a large container and thoroughly and carefully mix the sample with 
a spatula or scoop. Mixing will not be performed on soil samples for volatile 
and semi-volatile analyses. 

7.2.3 If the sample is neither layered nor a core sample, then use a spatula to core 
through the middle of the sample. TQe core should be representative of the 
entire sample. 

Process the sample as specified in the applicable method. 

8.0 Quality Control 

8.1 Each analytical method has specific types of quality control samples introduced to 
evaluate laboratory precision and reproducibility of sample results. Typically, these 
quality control samples are laboratory duplicates or matrix spike duplicates. These 
quality control samples permit the laboratory to calculate the relative percent 
difference and evaluate the soil aliquoting procedure and the precision of the 
method. 

9.0 References and Associated Standard Operating Procedures 

None 
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1. INTRODUCTION 

1.1 Description 

Both soils/sediments and water samples will be analyzed for ten SW8330 explosives and PE1N 
using high performance liquid chromatography (HPLC). Analysis will be performed according to 
laboratory SOPs which are based on US EPA SW846, Method 8330 (EPA 1990). Second column 
confirmation will be performed if positive results are obtained on the primary column. PE1N 
will be detected at a different wavelength (220 nm) on a separate analytical run. A statement of 
work for analysis of PE1N is provided in Attachment B describing the required variation from 
method 8330. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

• 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, • 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. PRESERVATION 

Explosives Analysis 
Sample Containers, Volumes, Preservation, and Holding Times 

Matrix Parameters 
Water Explosives 

Soil Explosives 
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Analytical 
Method 

SW8330 

SW8330 

Container 
Amber glass bottle 
with Teflon-lined lid 

125-ml wide-mouth 
amber glass jar with 
Teflon-lined lid. 
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Minimum 
Volume 

1 liter 

100 grams 

Holding 
Preservation Time 

Coo14·c 7 days 
extraction/ 
40 days 
analysis 

Coo14•c 14 days 
extraction/ 
40 days 
analysis 
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3. CALl BRA TION 

3.1 High Performance Liquid Chromatography (HPLC) 

High-performance liquid chromatography (HPLC) is used for analysis of explosives. Initial 
calibration is performed with a minimum of five concentrations of standards whenever there is 
change in chromatographic conditions or when the check standard is outside acceptance criteria. 
The resulting calibration curve must have an average response factor with a relative standard 
deviation less than or equal to 20%. 

The initial calibration is checked prior to sample analysis and once every 10 samples analyzed 
with a midrange standard for each analyte. The response of the check standard must be within 
15% of the predicted response in order for the initial calibration to be valid. If the calibration 
check is outside this criteria, a new calibration curve will be performed. The retention times and 
peak heights of the check standard for every 1 0 samples are compared to those of the check 
standard run at the beginning of the day. If significant deviation or visible chromatographic 
abnormalities are observed, then all samples analyzed after the last acceptable standard check 
will be reanalyzed. 

4. QC CRITERIA 

Table 4.1 -Explosives Analysis -EPA Method SW8330 
Field QC Sample Frequency 

Parameter 
Explosives 

Revision 2. 0 
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Quality Control 
Check 

Field Duplicate 

Equipment 
(rinsate) blank 

Frequency 
1 every 10 or fewer field 
samples (water) 
1 every 10 or fewer field 
samples (soil) 

1 every 10 or fewer field 
samples (water) 
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Acceptance 
Criteria 

:5:35% RPD 

Not Applicable 

:5: 10 x level in 
associated samples 

Corrective Action 
Evaluate data for usability. 

Evaluate variability. 

Evaluate potential sources; 
Evaluate associated data for 
usability . 
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Table 4.2- Explosives Analysis- EPA Method SW8330 
Laboratory QC Sample Frequency 

Quality Acceptance 
Parameter Control Check Frequency Criteria Corrective Action 

Explosives Method blank 1 per 20 samples of given <PQL Reanalyze blank. 
matrix or 1 whenever a batch 
of samples is prepared in a 
day, whichever is more 
frequent. 

Calibration (5 pt.) when calibration check $20% RSD Recalibrate 
limit criteria exceeded. 

Surrogate Spike All lab and field samples See Table 4.3 Reanalyze 
Matrix spike (MS) 1 per 20 samples of a given See Table 4.3 Evaluate data for usability 

matrix. 
Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability 
duplicate (MSD) matrix. 
Laboratory 1 per 20 samples of a given See Table 4.3 Evaluate data for usability 
control sample matrix or 1 whenever a batch 
(LCS) of samples is prepared in a 

day, whichever is more 
frequent. 

Retention time With every calibration check Column and Identify source, correct 
window Compound problem; reanalyze 

Specific samples since last good · 
calibration check 

Calibration check Prior to sample analysis and 1 ±16%ofpeak Recalibrate 
per 10 samples analyzed. height of initial 

..... calibration 
Secondary Every positive detection ~ PQL Not applicable Evaluate positive 
column identification of analyte. 
confirmation 

Table 4.3 -Explosives Analysis- EPA Method SW8330 
Laboratory Surrogate and Matrix Spike Limits 

Advisory Limits 
Percent Relative Percent 

Analytical 
Method 

Explosives 

Revision 2. 0 
Method A-01 0 

Spiking 
Compounds 

Spike Concentration 

Water (J.Jg/L) Soil (J.Jglkg) 
Matnx Sp1ke/LCS (low concentration) 
RDX 11.6 N/A 
1,3,5-TNB 28 N/A 
2,4,6-TNT 5.8 N/A 
2,6-DNT 1.0 N/A 
2,4-DNT 0.8 N/A 
PETN . . 
Matrix Spike/LCS (high concentration) 
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Recovery Difference (%) 
Water Soil Water Soil 

62-87 N/A 32 
85-100 N/A 19 
78-102 N/A 29 
66-102 N/A 45 
74-99 N/A 31 

75-100 40-160 20 
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5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Revision 2. 0 
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HMX 
RDX. 

NB 
1,3-DNB 
1 ,3,5-TNB 
2,4-DNT 
2,6-DNT 
TNT 
2A,4,6-DNT 
Tetryl 
PETN 

Table 5.1 Explosives Analysis 
Target Analyte List 

Analyte Water (!lg/L) 
20 
6.0 
15 
15 
15 
0.5 
0.5 
3.0 
3.0 
3.0 
1 
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Soil (mg/kg) 
3.0 
2.5 
1.5 
1.5 
1.5 
0.5 
1.5 
1.5 
1.5 
2.5 
1 .. 
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Attachment A for Method A-01 0 

Statement of Work for Soil Preparation for Common Organic, Inorganic, and 
Selected Radiological Analyses 

Scope and Application 

This procedure describes how to aliquot Mound soil and soil-like samples for laboratory 
preparation and analysis. This procedure applies to soil analysis for metals, semi-volatiles, 
pesticide/PCBs, cyanide, anions, explosives, and radiological analyses which do not have a 
prescribed soil preparation procedure. This procedure should not be used for volatile 
organic analysis. Soils for volatile organic analysis will be prepared and homogenized as 
described in the method of analysis. 

2.0 Summary 

3.0 

A representative aliquot of a sample is taken in the laboratory by either visually examining 
and taking a representative portion from each layer in a sample or taking a core of the 
sample. 

Interferences 

Soil samples are heterogeneous by nature. Because of this nature, target analytes are often 
channeled and concentrated in the soil in specific layers or locations. This heterogeneity 
may affect both how representative the sample is of the field location and how 
representative the laboratory aliquot is of the sample. 

Heterogeneous nature of soils can sometimes be eliminated in laboratory aliquoting by 
visually inspecting the sample for layering and seleCting a representative aliquot or by 
taking a core of the sample. 

4.0 Equipment 

4.1 Spatula or Scoop 

4.2 Glass tray, plastic tray, or other material for containing spilled soil 

4.3 Large container, i.e. 1000 mL Pyrex beaker 

5.0 Reagents/Supplies 

5.1 Disposable gloves 
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6.0 Sample Collection/Holding Time/Preservation 

6.1 See Section 2.0 of Method A-010. 

7.0 Procedure 

7.1 Place a glass tray, plastic tray, or disposable paper beneath the sample container. 
The tray or paper will be used to contain any soil which accidentally falls off the 
bottle lip when the cap is opened or falls out while the sample is taken. 

7.2 Visually examine the contents of the sample container. If obvious layering IS 

present, then representative portions of each layer must be taken for the aliquot. 

If the sample is obviously a core sample (cylindrical soil mass), then use the spatula 
to core from the top of the sample to the bottom of the sample. This procedure 
should be representative of the entire core. 

If the sample cannot be easily cored, it may be necessary to transfer the sample to a 
large container and thoroughly and carefully mix the sample with a spatula or scoop. 
Mixing will not be performed on soil samples for volatile and semi-volatile 
analyses. 

• 

If the sample is neither layered nor a core sample, then use a spatula to core through • 
the middle of the sample. The core should be representative of the entire sample. 

7.3 Process the sample as specified in the applicable method. 

8.0 Quality Control 

8.1 Each analytical method has specific types of quality control samples introduced to 
evaluate laboratory precision and reproducibility of sample results. Typically, these 
quality control samples are laboratory duplicates or matrix spike duplicates. These 
quality control samples permit the laboratory to calculate the relative percent 
difference and evaluate the soil aliquoting procedure and the precision of the 
method. 

9.0 References and Associated Standard Operating Procedures 

None 
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Attachment B for Method A-01 0 

Statement of Work for 
PETN Water Extraction and Analysis 

Using EPA Method 8330 

1.0 Scope and Application 

This procedure describes the required modification to extract and analyze pentaerythritol 
tetranitrate (PETN) from water by EPA Method 8330, (EPA 1990). This procedure also 
describes the surrogates required for the analysis of explosives. 

2.0 Summary of Method 

No change. 

3. 0 Interferences 

No change. 

4.0 Apparatus and Equipment 

No change. 

5.0 Reagents/Supplies 

5.2.19 PETN - Reagent Grade 
5.2.20 4-Nitrobutene- Reagent Grade 
5.4.3 Surrogate Spiking Solution 

Prepare a 2000 jlg/mL solution of 4-nitrotoluene and 4-nitrobutene in acetonitrile. 
50 11L of solution will be added to each sample. 

6.0 Sample Collection, Preservation, and Handling 

No change. 

7.0 Sample Analysis Procedure 

7.1 Instrument Conditions 

Primarv HPLC Column 

Revision 2. 0 
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Column: LC-18 
Mobile Phase: 
Flow: 

1:1 Methanol/Water 
1.5 ml/min. 
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Detector: 
Injection Size: 

UV220 
100 ~I loop 

Confirmation HPLC Column 
Column: LC-CN 
Mobile Phase: 
Flow: 
Detector: 
Injection Size: 

8.0 Quality Control 

1:1 Methanol/Water 
1.5 ml/rnin. 
UV220 
100 ~lloop 

Mound Environmental Restoration Program 

8.7 Two surrogates, 4-nitrotoluene and 4-nitrobutene, are added to each sample. 
8.8 A control spike (blank spike) is required for every 20 samples extracted or each 

batch of samples, whichever is more frequent. 

9. 0 References 

No change . 

Revision 2. 0 
Method A-01 0 

Page 10of 12 Method Compendium 
Explosives/EPA Method 8330 



Mound Environmental Restoration Program 

1.0 Scope and Application 

Statement of Work for 
PETN Soil Extraction and Analysis 

Using EPA Method 8330 

This procedure describes the required modification to extract and analyze pentaerythritol 
tetranitrate (PETN) from soil and other solid matrices by EPA Method 8330, (EPA 1990). 
This procedure also describes the surrogates required for the analysis of explosives. 

2.0 Summary of Method 

No change. 

3. 0 Interferences 

No change. 

4.0 Apparatus and Equipment 

5.0 

No change. 

Reagents/Supplies 

5.2.19 PETN -Reagent Grade 
5.2.20 4-Nitrobutene- Reagent Grade 
5.4.3 Surrogate Spiking Solution 

Prepare a 2000 )-lg/mL solution of 4-nitrotoluene and 4-nitrobutene in acetonitrile. 
12.5 J.lL of solution will be added to each sample. 

6.0 Sample Collection, Preservation, and Handling 

No change. 

7.0 Sample Analysis Procedure 

7.1 Instrument Conditions 

Primary HPLC Column 
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Column: LC-18 
Mobile Phase: 
Flow: 
Detector: 
Injection Size: 

1:1 Methanol/Water 
1.5 mVmin. 
UV220 
100 )-llloop 

Page 11 of 12 Method Compendium 
Explosives/EPA Method 8330 

• 

• 

• 



• 

' , 
I 

• 

Confirmation HPLC Column 
Column: LC-CN 
Mobile Phase: 
Flow: 
Detector: 
Injection Size: 

8.0 Quality Control 

1 : 1 Methanol/Water 
1.5 mVmin. 
UV220 
100 fllloop 

Mound Environmental Restoration Program 

8.7 'Two surrogates, 4-nitrotoluene and 4-nitrobutene, are added to each sample. 
8.8 A control spike (blank spike) is required for every 20 samples extracted or each 

batch of samples, whichever is more frequent. 

9.0 References 

No change . 
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1. · INTRODUCTION 

1.1 Description 

Soil and water samples will be analyzed for aromatic VOCs using gas chromatography with a 
photoionization detector. The methodology to be followed is EPA Method 8020 (EPA 1987). 
This method was added to satisfy State ·of Ohio Buried Underground Storage Tank 
Requirements. The method is appropriate for verifying compliance to the Ohio BUSTR 
regulations. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, lB and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

2. PRESERVATION 

Volatile Organic Analysis - EPA Method 8020 
Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters Method Container Volume Preservation Time 
Water Volatile SW5030/SWB020 Glass vial with Teflon- Two40ml HCI to pH<2 14 days 

Organic lined septum (no vials Cool4•c 

Compounds headspace) 

Soil Volatile SW5030/SW8020 Glass bottle with 120g bottle Cool4·c 14 days 
Organic Teflon-lined lid {no 

Compounds headspace) 

3. CALIBRATION 

Gas chromatography will be used for analysis of volatile organic compounds in groundwater 
(Methods SW-8020). Initial calibration is performed when chromatographic conditions are 
changed (e.g., change in flow rate, detectors, new column. A minimum of five external standards 
for volatile organic analysis are analyzed to determine the linearity of the gas chromatograph. 
Response factors for each compound are calculated (as specified in the methods) from the results, 
and a calibration curve generated. Linearity criteria for volatile organic compounds (VOCs) are 
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valid if there is less than or equal to 20% relative standard deviation among the calibration 
factors. A quadratic curve may also be used. 

The linearity of the gas chromatograph for volatile organic analysis is checked by analysis of a 
check standard after every I 0 sample analyses. The response for any analyte must be within a 
15% difference of the response from the initial calibration. If the percent difference exceeds this 
criterion, then the instrument is checked and a new calibration curve is performed before samples 
are analyzed. 

Retention time windows for VOCs are established when a column is changed or after other 
changes are made in instrument conditions that will alter the retention times of the analytes of 
interest. The windows are established according to procedures defined in "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," SW-846, USEPA (EPA 1987). 

4. QC CRITERIA 

Table 4.1 -Volatile Organic Analysis - EPA Method 8020 
Field QC Sample Frequency 

Parameters 
VOC, SW8020 

Revision 2. 0 
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Quality Control 
Check 

Trip Blank 

Equipment 
(rinsate) blank 

Field Duplicate 

Acceptance 
Frequency Criteria 

1 per shipping s; 0.10 x level in 
container to lab associated samples, 

or s; PQL 

1 every 1 0 or fewer s; 0.10 x level in 
field samples (water) associated samples, 

or s; PQL 

1 every 10 or fewer s;35% RPD 
field samples (water) 
1 every 10 or fewer s;.SO% RPD 
field samples (soil) 

Page 2 of6 

Corrective Action 
Evaluate potential sources; 
Evaluate associated data for 
usability. 

Evaluate potential sources; 
Evaluate associated data for 
usability. 

Evaluate data for usability. 

Method Compendium 
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Table 4.2 -Volatile Organic Analysis - EPA Method 8020 
Laboratory QC Sample Frequency 

Quality Acceptance 
Parameter Control Check Frequency Criteria Corrective Action 

VOC, SW8020 Method Blank 1 per 20 samples of a given $PQL Identify and correct source. 
matrix or 1 whenever a batch of Reanalyze blank and 
samples is prepared in a day, associated samples. 
whichever is more frequent. 

Calibration 5 points; when calibration check $20% RSD for Recalibrate 
criteria exceeded. calibration factors 

Calibration check Once per 10 samples analyzed. ± 15% from initial Recalibrate 
response factor 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability. 
matrix 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability. 
duplicate matrix 
Surrogate spikes All field and lab samples See Table 4.3 Check calculations, surrogate 

and standard solutions, and 
instrument. If problem not 
identified then reanalyze 
sample. 

Retention time When new column installed and ±3cr of three Identify source, correct 
window as needed retention times for problem. 

each analyte as per 
SW846. 

Laboratory 1 per 20 samples of a given See Table 4.3 Identify and correct problem 
control sample matrix or 1 whenever a batch of prior to further sample 
(LCS) samples is pi-epa red in a day, analyses. reanalyze. 

whichever is more frequent. 

Table 4.3 -Volatile Organic Analysis - EPA Method 8020 
Laboratory Surrogate and Matrix Spike Limits 

Analytical 
Method 

Volatile 

Organic 

Compounds, 

SW8020 

Revision 2. 0 
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Spiking 
Compounds 

Matrix Spike!LCS 

Spike Concentration 
Water (pg/L) Soil (pglkg) 

Page 3 of6 

Advisory Limits 
Percent Relative Percent 

Recovery Difference (%) 
Water Soil Water Soil 
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5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Table 5.1 -Volatile Organic Analysis - EPA Method 602 
Target Analyte List 

Analyte Water (J..Ig/L) Soil (J..Ig/kg) 
Benzene 2.0 NA 
Ethyl benzene 2.0 NA 
Toluene 2.0 NA 
Xylene 2.0 NA 

6. ALTERNATIVE METHOD REQUIREMENTS FOR SW8240/SW8260 

There are instances where a contracted laboratory may request permission to substitute Method 
8240 or 8260 for Method 8020. These methods (8240 and 8260) are GC/MS methods of analysis 
and are acceptable alternatives for method 8020. The calibration and QC requirements for these 
methods are presented in section 6.1 and 6.2. The reporting limit is no different . 

6.1 GC/MS Calibration 

Gas Chromatograph/Mass Spectrometry (GC/MS) will be used for analysis of volatile organic 
compounds. Mass spectral abundance criteria must be met prior to sample analysis. 
Bromofluorobenzene (BFB) is used to verify instrument performance of the GC/MS system and 
must meet specific ion abundance criteria established in the CLP SOW. Meeting these criteria is 
demonstrated daily or once during every 12-hour time period, whichever is more frequent. The 
instrument performance is also verified whenever a corrective action to the GC/MS system is 
taken that affects the tuning (e.g., ion source cleaning or repair). 

Initial calibration of the GC/MS system is accomplished with a minimum of five concentrations 
of target compounds. Relative Response Factors (RRFs) must be greater than or equal to 0.05. 
Relative standard deviations for the RRFs must be less than or equal to 30%. The relative 
retention times of each compound in each standard run must agree within 0.06 units. Initial 
calibration is not valid if this criteria are not met. 

The initial calibration is verified every 12-hour period with a continuing calibration standard 
containing all target volatile compounds and surrogate compounds. RRFs are compared to the 
average RRF from the initial calibration. The minimum RRF for the target compounds must be 
met. The percent difference between the initial RRFs and the continuing RRF must be less than 
or equal to 25 percent for the initial calibration to be valid. Prior to sample analysis, the GC/MS 
system is evaluated and corrective action taken if these criteria are not met. 
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6.2 . GC/MS QC Criteria 

Table 6.2.1- Volatile Organic Analysis - EPA Method SW8240/SW8260 
Field QC Sample Frequency 

Quality Control Acceptance 
Parameters Check Frequency Criteria Corrective Action 

VOC, SW8020 Trip Blank 1 per shipping ~ 0.10 x level in Evaluate potential sources; 
container to lab associated samples, Evaluate associated data for 

or~ POL usability. 

Equipment 1 every 1 0 or fewer ~ 0.10 x level in Evaluate potential sources; 
(rinsate) blank field samples (water) associated samples, Evaluate associated data for 

or :S POL usability. 

Field Duplicate 1 every 1 0 or fewer ~35% RPD Evaluate data for usability. 
field samples (water) 
1 every 1 0 or fewer ~50% RPD 
field samples (soil) 

Table 6.2.2- Volatile Organic Analysis SW8240/SW8260 
Laboratory QC Sample Frequency 

Parameter 
VOA 

Revision 2. 0 
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Quality Control 
Check 

Method Blank 

Matrix Spike 

Matrix spike duplicate 

Laboratory control 
sample 
System monitoring 
compounds 

Continuing 
Calibration check 

Calibration 

Retention time 
window 

Qualitative 
verification 
Internal standard 

Frequency 
Once per 12-hour period 

1 per 20 samples of a 
given matrix in a case or 
fewer 
1 per 20 samples of a 
given matrix in a case or 
fewer 
Once per 12-hour period 

All lab and field samples 

Daily or each 12-hour 
period, whichever is 
more frequent 
SeeSW846 

SeeSW846 

When a detection occurs 
in a sample 

Every standard and 
sample 

Page 5 of6 

Acceptance 
Criteria 

:S 5 x CRQL of common 
lab contaminants 
~ CRQL others 

See Table 6.2.3 

See Table 6.2.3 

See Table 6.2.3 

SW846 use benzene, 
toluene, ethyl benzene, 
and toluene 
SW846, use benzene 
toluene, ethyl benzene, 
xylene 

See SW846 

SW846 

SW846 

SW846 

Corrective Action 
Investigate source; reanalyze 
associated samples. 

Evaluate data for usability. 

Evaluate data for usability. 

Evaluate associated data for 
usability. 
See SW846. 

Retune: Reanalyze 
associated samples 

Recalibrate before sample 
analysis 
See SW846. 

SeeSW846. 

See SW846. 
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Table 6.2.3 -Volatile Organic Analysis - EPA Method SW8240/SW8260 
Laboratory Surrogate and Matrix Spike Limits 

Analytical 
Method 

Volatile 

Organic 

Compounds, 

SW8240, 

SW8260 

Revision 2. 0 
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Spiking 
Compounds 

Matrix Spike/LCS 
Benzene 

Toluene 

Ethyl Benzene 

Xylenes 

Surrogates 
Toluene- dB 
4 - bromofluorobenzene 
1,2 - dichloroethane 

Spike Concentration 
Water (J.Lg/L) Soil (pglkg) 
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Advisory Limits 
Percent Relative Percent 

Recovery Difference {%) 
Water Soil Water Soil 

80-120 
80-120 
80-120 
80-120 

88-110 
86-115 
76-114 

80-120 

80-120 
80-120 
80-120 

84-138 
59-113 
70-121 

::>15 

::>15 
::>15 
::>15 

NA 
NA 
NA 
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1. INTRODUCTION 

1.1 Description 

Method 601 describes the gas chromatography analysis of water for benzene, ethyl benzene, and 
toluene. An additional analyte, total xylenes, is required by the Ohio Bureau of Underground 
Storage Tank Regulations (BUSTR). BUSTR is implemented by the Ohio State Fire Marshall for 
the evaluation of underground storage tanks. Method 601 is specifically used for evaluating 
water associated storage tanks which contain or contained gasoline or other middle petroleum 
distillates (kerosene, diesel fuel, light oil, etc.). 

1.2 References 

EPA 1983. "Methods for Chemical Analysis of Water and Wastes", U.S. Environmental 
Protection Agency, EPA-600/4-79-020, March 1983. 

2. PRESERVATION 

Volatile Organic Analysis- EPA Method 601 
Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters Method Container Volume Preservation 1 Time 
Water Volatile EPA Method 601 Glass vial with Teflon- Three 40 mL HCI to pH<2 Cool 14 days 

Organic lined septum (no vials 4•c 

Compounds headspace) 

Reulation requires 500 mL bottle, but there is better sample integrity using 40 mL vials. 

3. CALl BRA TION 

Gas chromatography will be used for analysis of volatile organic compounds in water (Method 
601). Initial calibration is performed when chromatographic conditions are changed (e.g., change 
in flow rate, detectors, new column. A minimum of three external standards for volatile organic 
analysis are analyzed to determine the linearity of the gas chromatograph. Response factors for 
each compound are calculated (as specified in the methods) from the results, and a calibration 
curve generated. Linearity criteria for volatile organic compounds (VOCs) are valid if there is 

· less than or equal to 10% relative standard deviation among the calibration factors. 

The linearity of the gas chromatograph for volatile· organic analysis is checked by analysis of a 
check standard each day and after every 10 sample analyses. The response for any analyte must 
be within a 1 0% difference of the response from the initial calibration. If the percent difference 
exceeds this criterion, then the instrument is checked and a new calibration curve is performed 
before samples are analyzed. 
Retention time windows for VOCs are established when a column is changed or after other 
changes are made in instrument conditions that will alter the retention times of the analytes of 
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interest. The windows are established according to procedures defined in "Methods of Chemical 
Analysis of Water and Wastes". 

4. QC CRITERIA 

Table 4.1 -Volatile Organic Analysis -EPA Method 601 
Field QC Sample Frequency 

Quality Control Acceptance 
Parameter Check Frequency Criteria Corrective Action 

VOC, Trip Blank 1 per shipping :s: 0.10 x level in Evaluate potential sources; 
EPA Method 601 container to lab associated Evaluate associated data for 

samples, or <POL usability. 

Equipment 1 every 1 0 or fewer :s; 0.10 x level in Evaluate potential sources; 
(rinsate) blank field samples (water) associated Evaluate associated data for 

samples, or <POL usability. 

Field Duplicate 1 every 1 0 or fewer :s:25% RPD Evaluate data for usability. 
field samples (water) 

Table 4.2- Volatile O~ganic Analysis- EPA Method 601 

Parameter 
VOC, 
EPA Method 601 

Revision 2.0 
Method A-021 

Laboratory QC Sample Frequeny · 
Quality 

Control Check Frequency 
Method Blank 1 per 20 samples of a given matrix 

or 1 whenever a batch of samples is 
prepared in a day, whichever is 
more frequent. 

Calibration 3 points; when calibration check 
criteria exceeded. 

Calibration check Once per 10 samples analyzed. 

Matrix spike 1 per 20 samples of a given matrix 

Matrix spike 1 per 20 samples of a given matrix 
duplicate 
Surrogate spikes All field and lab samples 

Retention time When new column installed and as 
window needed 

Laboratory 1 per 20 samples of a given matrix 
control sample or 1 whenever a batch of samples is 
(LCS) prepared in a day, whichever is 

more frequent. 

Page 2 of 3 

Acceptance 
Criteria 

:s:POL 

$10% RSD 
for calibration 
factors 
± 10% from 
initial 
response 
factor 
See Table 4.3 
See Table 4.3 

See Table 4.3 

±3 x SO of 
three 
retention 
times for each 
analyte as per 
EPA 
Methods. 
See Table 4.3 

.. 

Corrective Action 
Identify and correct source. 
R~analyze blank and 
associated samples. 

Recalibrate 

Recalibrate 

Evaluate data for usability. 
Evaluate data for usability. 

Check calculations, surrogate 
and standard solutions, and 
instrument. If problem not 
identified then reanalyze 
sample. 
Identify source, correct 
problem. 

. 

Identify and correct problem 
prior to further sample 
analyses, reanalyze. 
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Table 4.3 -Volatile Organic Analysis - EPA Method 601 
Laboratory Surrogate and Matrix Spike Limits 

Analytical 
Method 

Volatile 

Organic 

Compounds, 

EPA Method 
601 

Spiking 
Compounds 

Matrix Spike!LCS 

Benzene 

Advisory Limits 
Percent Relative Percent 

Spike Concentration Recovery Difference(%) 
Water (pg/L) Soil (pg/kg) Water Soil Water Soil 

5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Table 5.1 -Volatile Organic Analysis - EPA Method 601 
Target Analyte List 

Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
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Analyte 
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Water ()lg/L) 
1.0 
1.0 
1.0 
1.0 

Soil (J..lg/kg) 
NA 
NA 
NA 
NA 
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1. INTRODUCTION 

1.1 Description 

Water and soil samples will be analyzed for non-halogenated volatile organic analytes by a gas 
chromatograph (GC) with flame ionization detector. This specific procedure detects Gasoline 
Range Organic (GRO) compounds. Method A-024 describes the analysis of Diesel Range 
Organic (DRO) compounds. The sample aliqJiot will be introduced into the GC using a purge 
and trap procedure (SW5030). Soil samples will be heated during purging. 

This method is used for the evaluation of the underground gasoline storage tanks as required by 
the State of Ohio Fire Marshall in the Bureau of Underground Storage Tank Regulations 
(BUSTR). 

1.2 References 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1987. Data Quality Objectives for Remedial Response Activities. U.S. Environmental 
Protection Agency. Office of Emergency and remedial Response and Office of Waste 

• 

Programs Enforcement. Report No. EPA 540/g-87/003. Washington, D.C. March 1987. • 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and IC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

2. PRESERVATION 

Volatile Organic Analysis - EPA Method 8015 
Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters Method Container Volume Preservation Time 
Water Volatile SW5030/SW8015 Glass vial with Teflon- Two40 ml HCI to pH<2 14 days 

Organic lined septum (no vials Cool4·c 
Compounds headspace) 

Soil Volatile SW5030/SW8015 Glass bottle with vial 120g Cool4·c 14 days 
Organic with Teflon-lined lid 
Compounds 

3. CALl BRA TION 

Gas chromatography will be used for analysis of non-halogenated volatile organic compounds in 
groundwater (Methods SW-8015B). Initial calibration is performed when chromatographic 
conditions are changed (e.g., change in flow rate, detectors, new column. A minimum of five • 

Revision 2.0 
Method A-022 

Page 1 of4 Method Compendium 
VOCIEPA Method 8015(GRO) 



• 

• 

• 

Mound Environmental Restoration Program 

external standards for volatile organic analysis are analyzed to determine the linearity of the gas 
chromatograph. Response factors for each compound are calculated (as specified in the methods) 
from the results, and a calibration curve generated. Linearity criteria for volatile organic 
compounds (VOCs) are valid if there is less than or equal to 20% relative standard deviation 
among the calibration factors. A quadratic curve may also be used. 

The linearity of the gas chromatograph for volatile organic analysis is checked by analysis of a 
check standard after every 10 sample analyses. The response for any analyte must be within a 
15% difference of the response from the initial calibration. If the percent difference exceeds this 
criterion, then the instrument is checked and a new calibration curve is performed before samples 
are analyzed. 

Retention time windows for VOCs are established when a column is changed or after other 
changes are made in instrument conditions that will alter the retention times of the analytes of 
interest. The windows are established according to procedures defined in "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," SW-846, USEPA (EPA 1987). 

4. QC CRITERIA 

Table 4.1 -Volatile Organic Analysis - EPA Method 8015 
Field QC Sample Frequency 

Parameter 
VOC, SW8015 

Revision 2. 0 
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Quality Control 
Check 

Trip Blank 

Equipment 
(rinsate) blank 

Field Duplicate 

Acceptance 
Frequency Criteria 

1 per shipping container ::;; 0.10 x level in 
to lab associated 

samples, or <POL 
1 every 10 or fewer field ::;; 0.10 x level in 
samples (water) associated 

samples, or <POL 
1 every 1 0 or fewer field ::;; 35% RPD 
samples (water) 
1 every 1 0 or fewer field :550% RPD 
samples (soil) 
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Corrective Action 
Evaluate potential sources; 
Evaluate associated data for 
usability. 

Evaluate potential sources; 
Evaluate associated data for 
usability. 

Evaluate data for usability. 

Evaluate data for usability. 
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Table 4.2 -Volatile Organic Analysis - EPA Method 8015 
Laboratory QC Sample Frequency 

Quality Control Acceptance 
Parameter Check Frequency Criteria Corrective Action 

VOC, SW8015 Method Blank 1 per 20 samples of a given $; PQL Identify and correct source. 
matrix or 1 whenever a batch of Reanalyze blank and associated 
samples is prepared in a day, samples. 
whichever is more frequent. 

Calibration 5 points; when calibration check s20% RSD Recalibrate 
criteria exceeded. for calibration 

factors 

Calibration check Once per 10 samples analyzed. ± 15% from Recalibrate 
initial 
response 
factor 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability. 
matrix 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability. 
duplicate matrix 

Surrogate spikes All field and lal? samples See Table 4.3 Check calculations, surrogate and 
standard solutions, and 
instrument. If problem not 
identified then reanalyze sample. 

Retention time When new column installed and ±3cr of three Identify source, correct problem. 
window as needed retention times 

for each 
····· analyte as per 

SW846. 
Laboratory control 1 per 20 samples of a given See Table 4.3 Identify and correct problem prior 
sample (LCS) matrix or 1 whenever a batch of to further sample analyses, 

samples is prepared in a day, reanalyze. 
whichever is more frequent. .. 

Table 4.3- Volatile Organic Analysis- EPA Method 8015 
Laboratory Surrogate and Matrix Spike Limits 

Analytical 
Method 

Volatile 

Organic 

Compounds 

SW8015B 
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Advisory Limits 
Percent Relative Percent 
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5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Table 5.1 -Volatile Organic Analysis- EPA Method 8015 
Target Analyte List 

Analyte 
Total Petroleum Hydrocarbon (Gasoline) 
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Water (J.lg/L) 
40 

Soil (J.lg/kg) 
40 
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1. INTRODUCTION 

1.1 Description 

Total Petroleum Hydrocarbon (TPH) analysis by infrared spectrometry is perfonned to detennine 
the quantity of heavy hydrocarbons (used oil, heavy fuel oils, lubricating oils, etc.) in a sample. 
TPH analysis by method E418.1 is required by the State of Ohio Fire Marshal through the 
Bureau of Underground Storage Tank Regulations (BUSTR). 

Water samples collected for TPH analysis will be acidified to a pH less than 2 in the field and 
then analyzed in accordance with EPA method E418.1. Soil samples will be prepared following a 
combination of SW9071 and E418.1. Method SW9071 is used to extract the oils from the soil 
into a Freon. The Freon is treated with silica gel and analyzed in accordance with method 
E418.1. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 

• 

SW-846, Volumes lA, lB and lC, third edition. U.S. Environmental Protection Agency, • 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

EPA. 1993. "Methods for Chemical Analysis of Water and Waste," U.S. Environmental 
Protection Agency, EPA-600/4-79-020 revised March 1983. 

DOE. 1994. "Fire Fighting Training Area Removal Action Operable Unit 5 Work Plan," U.S. 
Department of Energy, Mound Plant, June 1994. 
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2. PRESERVATION 

• Table 2.1 -Total Petroleum Hydrocarbon Analysis, Method 418.1 

• 

• 

Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters Method Container Volume Preservation Time 
Water TPH E418.1 Amber glass bottle with 2- 1 liter pH<2 with HCI 7 days 

a Teflon-lined lid. Cool4•c 
Soil TPH SW9071/E418.1 Glass bottle with 120g bottle Cool4·c 28 days 

Teflon-lined lid (no 
headspace) 

3. CALIBRATION 

At least a five point calibration curve with a correlation coefficient greater than or equal to 
0.9996 will be generated. The curve will include a standard at or near the reporting limit and a 
high standard which does not exceed the linear range of the instrument. The calibration curve 
will be verified daily and after every 20 samples using a mid-level standard. If the verification 
fails, a new calibration curve will be generated, and the previous 20 affected samples re
analyzed. 

4 . QC CRITERIA 

Parameters 
Total Petroleum 
Hydrocarbon, 
E418.1 
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Table 4.1 -Total Petroleum Hydrocarbon 
Field QC Sample Frequency 

Quality Control 
Check 

Field Duplicate 

Equipment Blank 
(rinsate) 

Acceptance 
Frequency Criteria 

1 per 10 or fewer field ~ 35 percent RPD 
samples. 

1 per 1 0 or fewer field <CRQL 
samples 
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Corrective Action 
Evaluate data usability 

Evaluate data usability 
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Parameter 
Total Petroleum 
Hydrocarbons, 
E418.1 

Analytical 
Method 

Total Petroleum 
Hydrocarb_on, 
E418.1 
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Table 4.2- Total Petroleum Hydrocarbon- E418.1 
Laboratory QC Sample Frequency 

Quality Acceptance 
Control Check Frequency Criteria Corrective Action 
Method Blank 1 per 20 or 1 per batch whichever <CRQL Investigate source; re-analyze 

is more frequent associated samples 

Matrix Spike 1 per 20 samples of a given See Table 4.3 Evaluate data usability 
matrix 

Matrix Spike 1 per 20 samples of a given See Table 4.3 Evaluate data usability 
Duplicate matrix 

Laboratory 1 per 20 samples or 1 per batch 80 - 120 percent Investigate source; re-analyze 
Control Sample whichever is more frequent recovery associated samples 
Calibration Five point calibration r2> 0.9996 Re-calibrate 
Continuing 1 per 20 samples 80 -120 percent Re-calibrate 
Calibration check recovery 

Table 4.3- Total Petroleum Hydrocarbon- E418.1 
Laboratory Matrix Spike Limits 

Spiking Spike Concentration 
Compounds WatE!r (mg!L) Soil (mglkg) 

... 
Reference Oil Mixture 4.2 4.2 
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Advisory Limits 
Percent Relative Percent 

Recovery Difference(%) 
Water 

75- 125 

Soil Water 

75- 125 $15 

Method Compendium 
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Soil 

$15 
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5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Table 5.1 -Total Petroleum Hydrocarbon -Method 418.1 
Target Analyte List 

Analyte 
Total Petroleum Hydrocarbon 
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Water (mg/L) 
1.0 

Soil (mg/kg) 
1.0 
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1. INTRODUCTION 

1.1 Description 

Water and soil samples will be analyzed for non-halogenated volatile organic analytes by a gas 
chromatograph (GC) with flame ionization detector. This specific procedure detects Diesel 
Range Organic (DRO) compounds. Method A-022 describes the analysis of Gasoline Range 
Organic (GRO) compounds. The sample aliquot will be introduced into the GC using a purge 
and trap procedure (SW5030). Soil samples will be heated during purging. 

This method is used for the evaluation of the underground gasoline storage tanks as required by 
the State of Ohio Fire Marshall in the Bureau of Underground Storage Tank Regulations 
(BUSTR). 

1.2 References 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes IA, 1B and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1987. Data Quality Objectives fot Remedial Response Activities. U.S. Environmental 
Prote~tion Agency. Office of Emergency and remedial Response and Office of Waste 

• 

Programs Enforcement. Report No. EPA 540/g-87/003. Washington, D.C. March 1987. • 

EPA. 1990. ''Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

2. PRESERVATION 

Volatile Organic Analysis- EPA Method 8015 
Sample Containers, Volumes, Preservation, and Holding Times 

Analytical Minimum Holding 
Matrix Parameters Method Container Volume Preservation Time 
Water Volatile SW5030/SW80 15 Glass vial with Teflon- Two40 ml HCI to pH<2 14 days 

Organic lined septum (no vials Cool4·c 

Compounds headspace) 

Soil Volatile SW5030/SW8015 Glass bottle with vial 120g CooJ4•c 14 days 
Organic with Teflon-lined lid 

Compounds 

3. CALIBRATION 

Gas chromatography will be used for analysis of non-halogenated volatile organic compounds in 
groundwater (Methods SW-8015B). Initial calibration is performed when chromatographic 
conditions are changed (e.g., change in flow rate, detectors, new column. A minimum of five • 
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external standards for volatile organic analysis are analyzed to determine the linearity of the gas 
chromatograph. Response factors for each compound are calculated (as specified in the methods) 
from the results, and a calibration curve generated. Linearity criteria for volatile organic 
compounds (VOCs) are valid if there is less than or equal to 20% relative standard deviation 
among the calibration factors. A quadratic curve may also be used. 

The linearity of the gas chromatograph for volatile organic analysis is checked by analysis of a 
check standard after every 10 sample analyses. The response for any analyte must be within a 
15% difference of the response from the initial calibration. If the percent difference exceeds this 
criterion, then the instrument is checked and a new calibration curve is performed before samples 
are analyzed. · 

Retention time windows for VOCs are established when a column is changed or after other 
changes are made in instrument conditions that will alter the retention times of the analytes of 
interest. The windows are established according to procedures defined in "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," SW-846, USEPA (EPA 1987). 

4. QC CRITERIA 

Table 4.1 -Volatile Organic Analysis - EPA Method 8015 
Field QC Sample Frequency 

Parameter 
VOC, SW8015 

Revision 1.0 
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Quality Control 
Check 

Trip Blank 

Equipment 
(rinsate) blank 

Field Duplicate 

Acceptance 
Frequency Criteria 

1 per shipping container $ 0.10 x level in 
to lab associated 

samples, or <PQL 
1 every 10 or fewer field $ 0.10 x level in 
samples (water) associated 

samples, or <PQL 
1 every 1 0 or fewer field $35% RPD 
samples (water) 
1 every 1 0 or fewer field $50% RPD 
samples (soil) 

Page 2of4 

Corrective Action 
Evaluate potential sources; 
Evaluate associated data for 
usability. 

Evaluate potential sources; 
Evaluate associated data for 
usability. 

Evaluate data for usability. 

Evaluate data for usability. 

Method Compendium 
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Table 4.2 -Volatile Organic Analysis - EPA Method 8015 
Laboratory QC Sample Frequency 

Quality Control Acceptance 
Parameter Check Frequency Criteria Corrective Action 

VOC,SW8015 Method Blank 1 per 20 samples of a given sPQL Identify and correct source. 
matrix or 1 whenever a batch of Reanalyze blank and associated 
samples is prepared in a day, samples. 
whichever is more frequent. 

Calibration 5 points; when calibration check s20% RSD Recalibrate 
criteria exceeded. for calibration 

factors 
Calibration check Once per 10 samples analyzed. ± 15% from Recalibrate 

initial 
response 
factor 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability. 
matrix 

Matrix spike 1 per 20 samples of a given See Table 4.3 Evaluate data for usability. 
duplicate matrix 

Surrogate spikes All field and lab samples See Table 4.3 Check calculations, surrogate and 
standard solutions, and 
instrument. If problem not 
identified then reanalyze sample. 

Retention time When new column installed and ±3cr of three Identify source, correct problem. 
window as needed retention times 

for each 
analyte as per 
SW846. 

Laboratory control 1 per 20 samples of a given See Table 4.3 Identify and correct problem prior 
sample (LCS) matrix or 1 whenever a batch of to further sample analyses, 

samples is prepared in a day, reanalyze. 
whichever is more frequent. 

Table 4.3 -Volatile Organic Analysis - EPA Method 8015 
Laboratory Surrogate and Matrix Spike Limits 

Analytical 
Method 

Volatile 

Organic 

Compounds 
SW8015 
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Advisory Limits 
Percent Relative Percent 

Difference(%) 
Water Soil 
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5. ANAL YTE LIST AND REPORTING LIMITS 

These are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or 
weight, percent moisture (where applicable), and the dilution factor, if any. 

Table 5.1 -Volatile Organic Analysis -EPA Method 8015 
Target Analyte List 

Analyte 
Total Petroleum Hydrocarbon (Diesel) 
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Water (J.Lg/L) 
100 

Soil (1-1g/kg) 
4000 
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1. INTRODUCTION 

1.1 Description 

The procedures described herein are reporting requirements designed to provide data packages 
suitable for data validation and litigation. These procedures describe the laboratory hardcopy 
reporting requirements, including data package content, data package organization, and approved 
data qualifiers. 

In addition to the hardcopy data specifications, laboratories are also required to submit an 
electronic deliverable per the specifications in Compendium Methods Q-010, Q-011, Q-012, 
and/ or Q-0 13. 

, 2. RESPONSitsiLiTiES 

Not applicable 

3. PROCEDURES 

3.1 Chemical and Radiological Data Reporting 

• 

Laboratory data will be provided on electronic media and in hardcopy data reports. All data 
report packages (i.e., hardcopy results and supporting data) received from the laboratory will be 
single-sided, legible, paginated, reproducible, and unbound. Electronic Data Deliverables must • 
be shipped with each complete data package. Only data report packages containing all results 
for a given field batch will be shipped. Laboratory batches cannot be greater in size than the 
identified field batch. 

3. 1. 1 General Requirements 

Laboratory data reports will contain sufficient data to verify each aspect of the analysis, 
including sample preparation, instrument calibration, sample analysis, and calculation of the final 
results. All laboratory data report packages for each type of analysis will contain a case narrative 
that summarizes the following information on the given set of samples analyzed: 

• date of issue; 
• the laboratory analysis performed; 
• any deviations from the stated analytical method; 
• the laboratory batch number; 
• the laboratory SOP number and revision date; 
• example calculation; 
• the number of samples and the sample matrices; 
• a reference to the quality control procedures performed for the specific methods used, 

including the reference to the acceptance criteria used; 
• the contents of the laboratory report; 
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• the project name and number; 
• the state of the sample received (e.g., whether preserved and packaged properly); 
• whether sample holding times were met and identification of those samples for which 

they were not met; 
• any observations that may have had an impact ori the analyses; 
• any technical problems affecting the analysis and corrective actions taken; 
• laboratory quality control checks that did not meet the project criteria (as specified in 

the QAPP) and/or laboratory criteria (include any corrective actions taken and any 
known possible reasons for the results); and 

• the laboratory manager's signature approving the issuance of the data package. 

A copy of the chain-of-custody form with all relinquished signatures will accompany each data 
package. 

The following summarizes the contents of hardcopy laboratory data report packages for each 
group of analyses. The laboratory-established quantitation limits, other than CLP analysis, will 
be reported in the packages. 

3.1.2 Data Packages 

For those analyses performed under the CLP SOW for inorganic and organic compounds, data 
report packages will follow the requirements set forth in the CLP SOW. These include volatile 
organic and semivolatile.organic compounds, TCL pesticides and PCBs, and inorganics for water 
and soil samples. The CLP forms will include the additional parameters outside the TCL and 
TAL lists. In addition, the following information will be included: 

• instrument settings; 
• established retention time windows; 
• detailed table of contents; 
• for initial and continuing calibrations, a summary of standards analyzed, date, time of 

analysis, instrument ID, mean/average calibration factor or response factor, the 
standard deviation and the percent difference; instrument run log containing the 
analytical sequence with date and time. 

CLP data report packages will be formatted as specified in the CLP SOW. Sections and 
subsections will be numbered and will be separated by a colored divider sheet. 
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3. 1. ;3 Format of Data Reports 

The non-CLP data report package will be organized by the laboratory into the following sections 
and paginated. Each section and subsection will be separated by a colored divider sheet. 

Section I 

Section II 

Section III 

Section IV 

Section V 

Title and Table of Contents 
Certificate of Analysis 
Case Narrative 
Summary of Quality Control 
Summary of Sample Results 
Summary of Analysis and Preparation Dates 
Cross Reference of Sample IDs to Laboratory IDs 
Example Calculation 

Analytical Results 
Raw Data (behind each result) 

Standards Data 
Initial and Continuing Calibration 
Retention Time Windows 
Instrument Calibration/Tuning 
Raw Data (behind each result) 

Quality Control Results 
Raw Data (behind each result) 
Sample Preparation/Extraction/Digestion Logs 
Moisture Determination Results and Raw Data 

Instrument Run Log 
Chain-of-Custody 
Copy of Telephone Logs 

Specifications to the listed contents of all data packages include the following: 

• Tabulated results will also include sample ID with corresponding laboratory ID, the analyte 
of interest with units and actual limit of quantitation, date of sampling, date of sample 
preparation/extraction/digestion, date of analysis, sample weight/volume, moisture content 
(where applicable), dilution factor, sample matrix, and instrument ID (including 
chromatographic column serial number, dimension, and packing/coating, where applicable.) 

• All laboratory QC results which are required to be reported will be tabulated similar to CLP 
results and contain the same information as the tabulated sample results, where applicable . 
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• Initial calibration results will include a summary of the standards analyzed, date and time 
analysis, instrument ID, the mean/average calibration or response factor, standard deviation 
and acceptance criteria, and raw data (e.g., chromatogram, strip chart, etc.). 

• Continuing calibration will include a summary of the standards analyzed, date and time of 
analysis, instrument ID, a comparison of the standards to the initial calibration, and a 
calculation of the percent difference from the initial calibration. 

• Raw data in the form of instrument printouts, strip charts recordings, chromatograms, etc., 
will be labeled with the applicable sample ID, date, time of analysis, and instrument 
conditions. 

• An example calculation of one of the sample results illustrating how the actual sample result 
was obtained will be supplied with each data package. All factors of the equations provided 
must be accounted for. 

3.1.3.1 Explosives Data Packages 

Laboratory data packages for explosives analysis will, at a minimum, consist of the following: 

• detailed table of contents; 

• a case narrative for each laboratory batch of samples analyzed; 

• a summary page stating the extraction and analysis dates for each field sample and 
reported laboratory quality control checks; 

• a cross reference of laboratory sample identification numbers to the project sample 
identification numbers; 

• a description of all data qualifiers used in the laboratory report; 

• a record of sample extraction of all samples and laboratory quality control checks; 

• instrument settings; 

• applicable instrument run logs containing the analytical sequence with date and time; 

• tabulated sample results for the 11 explosives; 

• established retention time windows; 

• tabulated results of matrix spikes, matrix spike duplicates, method blank, initial 
calibration, and continuing calibration checks; 

• labeled and dated chromatograms of sample results, matrix spikes, MSDs, the'method 
blank, and continuing calibration checks . 
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3.1.3.2 Wet Chemistry Data Packages 

Reports covering analysis of common anions (chloride, sulfate, fluoride, nitrate, ammonia, and 
nitrate-nitrite), total nitrogen, total phosphorus, TOC, total dissolved solids, total suspended 
solids, alkalinity, and physical soil parameters will contain, at a minimum, the following where 
applicable: 

• detailed table of contents; 

• a case narrative for each laboratory batch of samples analyzed; 

• a summary page stating the analysis dates for field samples and reported laboratory 
quality control checks; 

• a cross reference of laboratory sample identification numbers to the project sample 
identification numbers; 

• a description of all data qualifiers used in the laboratory report; 

• a record of sample preparation for all field samples and laboratory quality control 
samples; 

• instrument settings; 

• applicable instrument run logs containing the analytical sequence with date and time; 

• · tabulated sample results; 

• raw data for each sample result and laboratory quality control sample results; 

• results of initial calibration and calibration checks (including date); 

• tabulated results of matrix spikes, MSDs, laboratory replicates, laboratory control 
samples, and the method blank. 

3.1.3.3 Radiochemical Data Packages 

Data packages for radiochemical analyses will consist of the following elements: 

• detailed table of contents; 

• a case narrative for each laboratory batch of samples analyzed; 

• a cross reference of laboratory sample identification numbers to the project sample 
identification numbers; 

• a summary page stating the extraction and analysis dates for each field sample and 
reported laboratory quality control checks; 

• a description of all data qualifiers used in the laboratory report; 

• a record of sample preparation for all field samples and laboratory quality control; 

• instrument calibration results (date, time, technician); 
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• minimum detectable activity for each sample result and QC result; 

• results for standards, including instrument blanks and calibration standards; 

• labeled and dated raw data for all sample results and laboratory quality control 
checks, including counting time and number of disintegrations per sample; 

• calculated activity, per unit mass or liquid volume, with the following associated· 
statistics: 

a) relative counting error at the 95% confidence level, 

b) lower detection limit, and 

c) normalized deviation for method spikes and matrix spikes. 

3.1.3.4 EPA 8021. 8030. and 502.2 Data Packages 

Data report packages for volatile organic compounds for groundwater samples (Methods 8021, 
8030, and 502.2) will consist, at a minimum, of the following items where applicable: 

• detailed table of contents; 

• a case narrative for each laboratory batch of samples analyzed; 

• a cross reference of laboratory sample identification to the project sample 
identification numbers; 

• a description of data qualifiers used in the laboratory report; 

• a summary page stating the extraction and analysis dates for each field sample and 
reported laboratory quality control check; 

• instrument settings; 

• applicable instrument run logs containing the analytical sequence with date and time; 

• tabulated sample results for all respective target compounds; 

• tabulated results of matrix spikes, matrix spike duplicates, method blank, initial 
calibration, continuing calibration checks, replicate samples, laboratory control 
sample, calibration check compounds, and system performance check compounds; 

• established retention time windows; 

• labeled and dated chromatograms of sample results and the laboratory quality control 
checks listed above; 

• results of the first I 0120 tentatively identified compounds as specified in the CLP 
SOW for organic analyses (for GC/MS confirmations). Data packages for GC/MS 
confirmation per CLP SOW requirements . 
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3.2 Laboratory Data Qualifiers 

3.2.1 CLP Organic Laboratory Data Qualifiers 

The following qualifiers will be applied to the organic analysis results by the laboratory, in 
accordance with CLP SOW directions. 

-U- Indicates compound was analyzed for, but not detected. The associated 
sample quantitation limit will be CRQL, corrected for dilution and for 
percent moisture. 

-J- Indicates an estimated value .. This flag is used under the following 
circumstances: 1) when estimating a concentration for tentatively 
identified compounds (TICs) assuming a 1:1 response, 2) when the 
qualitative data indicated the presence of a compound that meets the 
volatile, semi-wlatile, and pesticide/ Aroclor identification criteria, and the 
result is less than the CRQL but greater than zero. 

-N- Indicates presumptive evidence of a compound. This flag is used only for 
tentatively identified compounds, where identification is based on a mass 
spectral library search. 

-P- Used for pesticide/Aroclor target analyte when there is greater than 25% 
difference for detected concentrations between the two GC columns. 

-C- Applies to pesticide results where the identification has been confirmed by 
GC/MS. 

-B- Used when the analyte is found in the associated blank as well as in the 
sample. This flag must be used for a TIC as well as for a positively 
identified target compound. 

-E- Identifies compounds whose concentrations exceed the calibration range of 
the GC/MS instrument for that specific analysis. 

-D- Identifies all compounds identified in an analysis at a secondary dilution 
factor. 

-A- Indicates that a TIC is a suspected aldol-condensation product. 

3.2.2 CLP Inorganic Laboratory Data Qualifiers 

The following qualifiers will be applied to the inorganic analysis results by the laboratory, in 
accordance with CLP SOW directions: 

- B - Indicates that the reported value was obtained from a reading that was less 
than the CRDL but greater than or equal to the Instrument Detection Limit 
(IDL). 
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-U- Indicates that the analyte was analyzed for, but not detected. 

-E- Indicates that the reported value is estimated because of the presence of 
interferences. 

-M- Duplicate injection precision was not met. 

-N- Spiked sample recovery not within control limits. 

-S- Reported value was determined by the Method of Standard Additions 
(MSA). 

-w- Post-digestion spike for Furnace AA analysis is out of control limits, while 
sample absorbance is less than 50% of spike absorbance. 

- * - Duplicate analysis not within control limits. 

-~- Correlation coefficient for the MAS is less than 0.995. 

Method qualifiers for inorganic procedures are detailed in the CLP SOW. 

3. 2. 3 Non-CLP Qualifiers 

The following qualifier will be applied for Non-CLP results by the laboratory: 

-U- Indicates the analyte was analyzed for, but not detected. 

3.2.4 Other Qualifiers 

Approval by the EG&G subcontractor is required for any additional data qualifiers used by the 
laboratory, other than those defined above, prior to submitting hardcopy data packages. 

3.3 Other Laboratory Data 

Laboratory reports for geotechnical analyses and X-ray diffraction results will meet, at a 
minimum, the requirements for reporting in the standard method. 

3.4 Data Package Completeness Checklist 

In Attachment A of this procedure, analysis-specific data package completeness checklists have 
been included. The checklists should be completed and accompany each package, as appropriate, 
based on the requested analysis . 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

ANION (circle): N02-N03 so4 Cl F TOC TKN TP NH4 
GENERAL CHEMISTRY AND TOC 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

II A. Sample Data 

0 Example Calculation Sheet 

0 Instrument Settings 

0 Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

0 Standards Preparation Data 

0 Initial and Continuing Calibration 

IIC. Raw QC Data 

TSS 

0 Quality Control Results [Blanks, LCS, MS/MSD, Replicate (TOC Only)] 

0 Quality Contro.l Raw Data (Behind Each Result) 

0 Instrument Run Logs I Instrument Calibration I Tuning 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination Logs 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified, but pertaining to the sample analys1s. 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

EXPLOSIVES 

D Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

D Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of Data Qualifiers used in the Report 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

II A. Sample Data 

D Example Calculation 

D Instrument Settings 

D Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

0 Standards Preparation Data 

D Initial and Continuing Calibration 

D Retention Time Windows 

0 Instrument Calibration I Tuning 

D Raw Data Behind Each Result 

II C. Raw QC Data 

0 Quality Control Results (Blanks, LCSs, MS/MSDs) 

D Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Log 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination Logs 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

[J IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified, but penaining to the sample analysis. 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

HEXAVALENT CHROMIUM 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 
' 

II. Raw Data 

II A. Sample Data 

0 Example Calculation Sheet 

0 Instrument Settings 

0 Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

0 Standards Preparation Data 

0 Initial and Continuing Calibration 

II C. Raw QC Data 

0 Quality Control Results (Blanks, LCS, MSIMSD, Replicate) 

0 Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Logs I Instrument Calibration I Tuning 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination Logs 

Ill. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but penaining to the sample analys1s. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

METALS I CYANIDE 

0 Table of Contents (Check List) 

I. Case Narrative 

[J Cover Page 

0 Case Narrative 

0 Cross Reference of Sam pie ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. Raw Data 

II A. Sample Data 

0 Results Form I - IN 

liB. Quality Control Data 

0 Initial and Continuing Calibration Verification (Form II (Part I)- IN] 

0 CRDL Standard For AA and ICP [Form II (Part II)- IN] 

0 Blanks [Form III- IN] 

0 ICP Interference Check Sample [Form IV- IN] 

0 Spike Sample Recovery [Form VA (Part I)- IN] 

0 Post Digest Spike Sample Recovery [Form VB (Part II)- IN] 

0 Duplicates [Form VI - IN] 

0 Laboratory Control Sample [Form VII - IN] 

0 Standard Addition Results [Form VIII - IN] 

0 ICP Serial Dilutions [Form IX- IN] 

0 Instrument Detection Limits (Quarterly) [Form X- IN] 

0 ICP Interelement Correction Factors (Annually) [Form XI (Part I)- IN] 

0 ICP Interelement Correction Factors (Annually) [Form XI (Part II)- IN] 

0 ICP Linear Ranges (Quarterly) [Form XII - IN] 

0 Preparation Log [Form XIII- IN] 

0 Analysis Run Log [Form XIV- IN) 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

METALS I CYANIDE 

II C. Raw Data 

0 Example Calculation 

0 Instrument Settings 

0 ICP Raw Data 

0 Furnace AA Raw Data 

0 Mercury Raw Data 

0 Cyanide Raw Data 

0 Preparation and Distillation Logs Raw Data 

0 Percent Solids Determination Logs 

liD. Standards 

0 Pr:paration Records 

0 Analysis Records AA and ICP Logs 

III. Sample Receipt 

[J Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified. but pertaining: to the sample analysis . 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

PESTICIDES AND PCBs 

0 Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

D Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. QC Summary 

D Surrogate Percent Recovery Summary (Form II PEST) 

0 Matrix Spike/Matrix Spike Duplicate Summary (Form III PEST) 

D Method Blank Summary (Form IV PEST) 

D Laboratory Control Spike 

Ill. Raw Data 

IliA. Sample Data 

D Example Calculation 

D Target Compound Results- Organic Analysis Data Sheet (Form I PEST) 

D Pesticide Chromatograms 

D GC Integration Report 

D Pesticide Chromatograms Second GC Column 

D GC Integration Report 

D Manual Work Sheets 

IIIB. Standard(s) Data 

D Initial Calibration of Single Component Analytes (Form VI PEST-I, PEST-2) 

D Initial Calibration ofMulticomponent Analytes (Form VI PEST-3) 

D Analyte Resolution Summary (Form VI PEST-4) 

0 Calibration Verification Summary (Form VII Pest-!) 

D Calibration Verification Summary (Form VII Pest-2) 

0 Analytical Sequence (Form VIII PEST) 

D Florisil Cartridge Check (Form IX PEST-I) 

D Pesticide GPC Calibration (Form IX PEST-2) 

D Pesticide Identification Summary Single Component Analytes (Form X PEST-I) 

D Pesticide Identification Summary Multicomponent Analytes (Form X PEST-2) 

0 Chromatograms and Data System Printouts 

D Retention Times and Corresponding Peak Areas Printouts 

D Pesticide GPC Calibration Data 
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DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

PESTICIDES and PCBs 

III C. RawQC Data 

[] Blank Data 

0 Tabulation Results (Form I PEST) 

0 Chromatograms and Data System Printouts 

0 Retention Times and Corresponding Peak Areas Printouts 

0 Matrix Spike Data 

0 Chromatograms and Data System Printouts 

0 Matrix Spike Duplicate Data 

0 Chromatograms and Data System Printouts 

[J Instrument Settings 

0 Instrument Run Logs 

0 Sample Extraction I Preparation Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

I 

1 Any records not specified. but pertaining to the sample analysis . 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

RADIOISOTOPES 

0 Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

D Description of Data Qualifiers used in the Report 

D Applicable Laboratory SOP and Revision Date 

D Summary of Sample Results 

D Summary of Quality Control Results 

D Summary of Analysis and Preparation Dates 

II. Raw Data 

IIA. Sample Data 

D Example Calculation Page 

D Tritium Calculation and Result Sheet (Raw Data Part of Standards Data) 

D Gamma- Spectrometry (Results followed by Raw Data) 

D Alpha - Spectrometry (Results followed by Raw Data) 

D Sr-90 (Raw Data part of Standards Data) 

0 Ra-226 (Raw Data part of Standards Data) 

0 Am-241 (Raw Data part of Standards Data) 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination 

0 Instrument Run Logs 

liB. Standards Data 

MONTHLY COMPILATION PROVIDED SEPARATELY 

IIC. RawQC Data 

0 Quality Control Results (Blanks, MS/MSD, Replicate) 

0 Quality Control Raw Data (Behind Each Result) 

III. Sample Receipt 

D Traffic Reports 

D Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified, but pertaining to the sample ana!ys1s. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

SEMIVOLA TILES ORGANIC COMPOUNDS (SVOCs) 

0 Table of Contents (Check List) 

I. Case Narrative 

0 CoverPage 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. QC Summary 

0 Surrogate Percent Recovery Summary (Form II SV) 

0 Matrix Spike I Matrix Spike Duplicate Summary (Form III SV) 

0 Method Blank Summary (Form IV SV) 

0 GC I JI1S Instrument Performance Check (Form V SV) 

0 Internal Standard Area and RT Summary (Form VIII SV) 

0 Laboratory Control Sample 

III. Raw Data 

IliA. Sample Data 

0 Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I SV) 

0 Tentatively Identified Compounds (Form I SV- TIC) 

0 Reconstructed Total Ion Chromatograms (RIC) 

0 Quantitation Report 

SVOC-A 

0 Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 

0 GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

D Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data 

0 Initial Calibration Data(Form VI SV-1, SV-2) 

0 SV Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

0 Continuing Calibration (Form VII SV-1, SV-2) 

0 SV Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

0 Semivolatile GPC Calibration Data 
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DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

SEMIVOLATILES ORGANIC COMPOUNDS (SVOCs) 

me. Raw QC Data 

D DFTPP 

D Reconstructed Total Ion Chromatogram (RIC) 

D Bar Graph Spectrum 

D Mass Listing 

D Blank Data 

D Tabulated Results (Form I SV-1, SV-2) 

D TIC's (Form I SV-TIC) 

D Reconstructed Ion Chromatogram 

D Target Compound Spectra 

D GC I MS Library Search Spectra For TIC 

D Quantitation I Calculation of TIC Concentrations 

D Matrix Spike Data 

D Tabulated Results (Form I) 
. 

D Reconstructed Ion Chromatogram(s) 

D Matrix Spike Duplicate Data 

D Tabulated Results (Form I SV-1, SV-2) 

D Reconstructed Ion Chromatogram(s) 

D Instrument Settings 

D Instrument Run Logs 

D Sample Extraction I Preparation Logs 

D Percent Solids Determination Logs 

IV. Sample Receipt 

D Traffic Reports 

D Sample Log In Record 

D V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

0 Table of Contents (Check List) 

I. Cas.e Narrative 

[] Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. QC Summary 

0 System Monitoring Compound Summary (Form II VOA) 

[] Matrix Spike/Matrix Spike Duplicate Summary (Form III VOA) 

0 Method Blank Summary (Form IV VOA) 

0 GC I MS Instrument Performance Check (Form V VOA) 

0 Internal Standard Area and RT Summary (Form VIII VOA) 

0 Laboratory Control Sample 

III. Raw Data 

IliA. Sample Data 

0 Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

[] Tentatively Identified Compounds (Form I VOA -TIC) 

0 Reconstructed Total Ion Chromatograms (RIC) 

[] Quantitation Report 

VOC-A 

0 Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 

[] GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

0 Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data 

0 Initial Calibration Data (Form VI VOA) 

I 

0 VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

0 Continuing Calibration (Form VII VOA) 

0 VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

IIIC. Raw QC Data 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 v. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified, but pertaining to the sample analysis. 
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Mound Environmental Restoration Program 

1. . INTRODUCTION 

This procedure describes the fonts and other formatting specifications which will be used for the 
compendium methods. 

2. RESPONSIBILITIES 

Document Production Coordinator - The document production coordinator for the compendium 
is responsible for updating the specifications in this procedure as required. 

Word Processor- This has been added simply as an example of additional formatting under the 
"Heading 1" format, based on the "normal" paragraph style. 

3. PROCEDURES 

3.1 Cover Page 

MethodiD # 

Method Title (Name) 

Text in Parens under Title 

Revision# 

Mound Plant: 

Miamisburg, OH: 

Source Document: 

Style Name Font 

Method Title 

(same) 

Parens Text 

Cover Address 

Cover Address 

Source Doc/Date 

Arial 20 Bold 

Arial 20 Bold 

Arial 12 Bold Italic 

Arial14 Bold 

Arial 14 Bold 

Arial 14 Bold 

Arial 14 

Before the Method ID#, you should have one hard return, Arial 14 point. The next line is the 
Method ID#, with one hard return following (20 point). The next line is the Method Title. If the 
Title is only one line in length, then you would follow this with two hard returns in Arial 20 
point. Then you would have five hard returns in Arial 14 point. The last line is the Revision 
Number in Arial 14. The number and size of hard returns will need to be adjusted for methods 
with titles longer than one line. 

3.2 Body Pages 

All pages after the first page are body pages, except for clearly marked section break pages in a 
few cases. 

Level 1 heading (X.): 

Revision 1. 0 
Method Q-015 

all caps, Arial 14 Bold, 0 pt spacing before/112 pt spacing after, 
auto numbering, left justified, hanging indent, keep with next 
paragraph formatting (style: Heading 1) 
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Level2 heading CX.X): 

Level3 heading CX.X.X): 

Mound Environmental Restoration Program 

initial caps, Arial 12 Bold, 0 pt spacing before//12 pt spacing after, 
auto numbering, left justified, hanging indent, keep with next 
paragraph formatting (style: Heading 2) 

initial caps, Arial 12 Italics, 0 pt spacing before/112 pt spacing 
after, auto numbering, left justified, hanging indent, keep with next 
paragraph formatting (style: Heading 3) 

Level4 heading (X.X.X.X): initial caps, Arial 12 Underline, 0 pt spacing before/112 pt spacing 
after, auto numbering, left justified, hanging indent, keep with next 
paragraph formatting (style: Heading 4). 

Text: Times New Roman 12, 0 pt spacing before//0 pt spacing after, 
single spacing, full justification (style: Normal). 

SPECIAL NOTE: A global search and replace should be performed on all text sections to 
change double spaces after periods to single spaces. Otherwise, full justification may not 
function properly. 

Level 1-3 headings have the heading number starting at left, followed by a tab of 0.5 in. before 
the heading text. Level 4 headings have the heading number starting at the left, followed by a tab 
of 0.75 in. before the heading text. All headings will stay on same page as beginning of text. 
Examples are provided below . 

* * * * * * * Examples * * * * * 
X. LEVEL 1 HEADING (ALL CAPS, ARIAL 14 BOLD) 

** 

The text under a first level header is Times New Roman, 12 point. Text is fully justified, single 
spaced within paragraphs with an additional line spacing between paragraphs, and uses the 
automatic word wrap feature, widow/orphan protection, American spellings (style: Normal). 

X.X Level 2 Heading (Initial Caps, Arial12 Bold) 

The text under a Level 2 heading is the same as Level 1 (style: Normal). 

XXX Level 3 Heading (Initial Caps, Arial 12 Italic) 

The text under a Level 3 heading is again the same (style: Normal). 

X.X.X.X Level 4 Heading (Initial Caps. Arial 12 Underline) 

The text under a Level4 heading is the same (style: Normal). 

* * * * * * * End of Examples * * * * * * * 
Revision 1. 0 
Method Q-015 
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Mound Environmental Restoration Program 

3.3 Special Formatting Options 

Bullets - For the most part, the most common special text formatting changes involve bulleted 
lists. A list of items where each line does not wrap should be full justified and have no additional 
spacing after each bullet. Small bullets should be used (style: Bullets Single). Multiple lined 
entries in bulleted lists should also be full justified, single spaced within each entry, with 0 pt 
spacing before each bullet //12 pt spacing after each bullet (style: Bullet Multi). 

Spacing of Mathematical Symbols within text- if a mathematical symbol such as <or> appears 
within the text, there should be hard spaces before and after the symbol to keep the symbol with 
its respective text. 

Additional specialformatting- Other formatting may be inherent within each set of procedures, 
some of which are shown below (the use of Greek letters, or certain letters being italicized). 
Refer to the author for specifics. 

Two-column lists - Two-column lists (if used) should be formatted as a hanging indent of 2", 
single spaced, full justified (style: Column Lists). After the "Column Lists" style is applied, you 
would need to go in and specifically select the "title" only (or the words contained in the left side 
of the column) and underline just those words. See Section 3.4 of this document for an example 
of such a list. 

Examples are provided below. 

* * * * * * Examples * * * * * * * 
Single bullet examples are: 

• If results < PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U). 
• If results > 5x contamination, then no action is taken. 

Multiple line bullet examples are: 

• If the sample result< PQL, then no action is taken. 

• If the sample result> PQL and less than 5x contaminant level, then report the value with a 'U' 
qualifier. 

• If the sample result> PQL and greater than 5x contaminant level, then no action is taken. 

• The result must be within 3cr of the known value. 

*******End of Examples ******* 
Revision 1. 0 
Method Q-015 

Page 3 of 6 Methods Compendium 
Compendium Methods Word Processing Format Specifications 

• 

• 

• 



• 

• 

• 

Mound Environmental Restoration Program 

3.4 Page Setup 

The following guidelines should be followed for each document: 

Margins: Top 1" From Edge: Header 0.5'' 
Bottom 1" Footer 0 .5'' 
Left 1" 
Right 1" 
Gutter 0" 

3.5 Page. Headers/Footers 

All pages should have headers/footers, with the exception of the cover page, and any designated 
attachments, etc. Please use the following guidelines with regards to the formatting of these: 

3. 5. 1 Headers 

Font: 
Justification: 
Borders: 
Text: 

3. 5. 2 Footers 

Font: 
Justification: 
Tabs: 
Borders: 
Text: 

Arial 10 Italics 
Right 
% pt line below text 
Mound Environmental Restoration Program 

Arial 1 0 Italics 
Left, Center, and Right; based on tabs 
Start text flush left, then 3.25" (C), and 6.5" (R)[flush right] 
% pt line above top line of text 
See example as shown on all pages of this document 

SPECIAL NOTE: Page numbering can be automatic, except for the total number of 
pages. Don't count the cover page in the total number of pages. Page numbering begins 
with the number "1 " on the first page of text (or page 2 of the document) as part of the 
footer and continues through and including section break pages. 

3.6 Section Break Pages 

These may be slip pages, fly pages, or section separators. In all cases they follow thjs format: 

Font: 
Orientation: 
Footer: 
Header: 

Revision 1. 0 
Method Q-015 

Arial32 bold (or smaller- use best judgement) 
Centered vertical and horizontal 
Included (continuous numbering before and after) 
None 
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Mound Environmental Restoration Program 

3. 7 References 

Reference text follows text format (Times New Roman 12 pt, full justification) and has a hanging 
indent of0.5 in. (style: References). 

3.8 Attachment Fly Pages 

Attachment Fly Pages are similar to Section Break Pages. 

Font: 
Orientation: 
Footer: 

Header: 

Arial 16 Bold (style: Attach Title) 
Centered vertical and horizontal 
Included (no page number on attachment fly sheets but each page 
thereafter should be numbered within each attachment) 
Same as text 

Attachment text follows the Normal style (Times New Roman 12 pt, full justification). If used, 
outline numbering starts at left margin, title is indented 0.5 in. tab, 1 space after. Text is indented 
0.5 in., 1 space after. 

4. TABLE FORMAT 

In general, table formatting should be kept as provided. 

Table Title: 
Column Titles 
Text and Numbers: 
Table Page Orientation: 
Text Justification: 
Box line thickness: 
Before & after spacing for text: 
Footnotes: 

Arial 14 point Bold 
Arial 6 to 1 0 point Bold (based on layout provided) 
Arial 6 to 1 0 point (based on layout provided) 
Centered (except if conflict arises with bound margin) 
Based on layout provided 
%point 
3 pt 
superscript numbering 1 .. n within each table 
Font Arial 6, footnote aligns with left edge of table 
Footnote text hanging indent of0.5 in. 

SPECIAL NOTE: Tables and figures appear on the first page following their reference. If 
tables or figures are landscape oriented, the headers and footers remain portrait 
oriented To accomplish this, you may have to create a "blank" page with the header and 
footer only and create the table/figure page without headers or footers. Then, when 
printing, re-feed the "blank" page as to print the table/figure directly on that page. 

Revision 1. 0 
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Mound Environmental Restoration Program 

5. BINDERY REQUIREMENTS 

Quanti tv: 
Paper: 

Layout: 

Per DOE Mound specifications 
11 x 17 tabloid paper (weight 20 lb.) folded to appear as 8~ x 11" 

(when total pages= 4, 8, 12, 16, 20, 24, etc.) 
8~ x 11 paper (weight 20 lb.) added as "center" page, no folding 

(when total pages= 6, 10, 14, 18, 22, 26, etc.) 
three hole punched, centers 3/8 in. from edge 
double sided ("booklet" format) 

6. NAMING CONVENTIONS 

Each Compendium Method is assigned a unique method number. This method number 
(i.e. Q-015) is shown on the title page and in the document footer, and does not change with 
document revisions. 

When a document is issued for the first time, it is Revision 1.0. Subsequent revisions are 
assigned Revision 2.0, Revision 3.0, etc. The Revision number is also shown on the title page 
and in the document footer. 

The name of the electronic document files indicates the method number and the revision level. 
The electronic file name for an initial release method is the same as the method number 
(i.e. Q-015.doc). The electronic file name for re-issued method uses the method number followed 
by a letter (i.e. Q-015a =Revision 2.0, Q-015b =Revision 3.0, etc.). 

7. OTHER 

Software: MS Word, version 6.0 or 7.0 (Also use MS Binders when needed) 
Filenames: As provided in documents, no additional naming needed (see Section 6. Above) 
Art sources: Electronic only, provided with document, no cut and paste or scanning 

SPECIAL NOTE: The electronic version of this document can be used as a document 
template. The style formats are inherent within the file and can be used to create 
new/additional methods . 

Revision 1. 0 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for volatile organic analysis perfonned 
by CLP SOW 1.8. These guidelines are presented to ensure that data validation is perfonned 
consistently for chemical data collected for the Mound ER Program. However, these guidelines 
may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, and 
validators may need to use professional- judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

U.S. EPA 1991. "Functional Guidelines for Organic Data Review," U.S. Environmental 
Protection Agency, Contract Laboratory Program, June 1991. 

EPA 1990a. "U.S. EPA Contract Laboratory Program, Statement of Work for Organic Analysis, 
Multimedia, Multi-Concentration." Document No. ILMl.O including Revisions 1.1 
through 1.8. Environmental Protection Agency, March, 1990. 

• 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality • 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April1995. 

2. RESPONSIBILITIES 

Data Validator - A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 

Revision 1. 0 
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3.2 

Mound Environmental Restoration Program 

data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

Data validation is performed using the guidelines presented in Section 3.4 of this document. 

Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

• Initial calibration- at least one RRF and %RSD. 
• Continuing calibration - at least one RRF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD- at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

J 

R 

N 

Revision 1. 0 
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The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 
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NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUAL/FIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

I Qualified due to internal standard 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Introduction: 

Revision 1. 0 
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Follow the Functional Guidelines For Organic Data Review 
(FGFODR) and apply the FGFODR to these additional criteria: 

The Target Compound List (TCL) for volatile analysis in SOW 
Document No. OLM01.8 has been expanded to include 7 
additional compounds and the CRQLs for most target compounds 
have been lowered to 5 ug/L. The table below lists the additional 
analytes and their CRQLs. 
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Analyte CRQL CRQL 
Water (ug!L) Soil (ug/kg) 

Vinyl Acetate 10 10 

Acrylonitrile 100 100 

Acetonitrile 100 100 

Diethylbenzene 5 20 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 5 10 

Hexane 

Iodomethane 

Holding Time: 

BFB Check: 

Calibration: 

Blanks: 

Surrogates: 

Matrix Spike: 

Matrix Spike Duplicate: 

I.S. Retention Time: 

I.S. Area: 

Revision 1.0 
Method DV-001 

10 10 

NA 10 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Verify the seven (7) additional compounds and their quantitation 
ions are included in the Target Compound List (TCL) at the 
required concentration (Method A-001), that they meet the SOW 
calibration criteria and follow the FGFODR. 

No change to the FGFODR, except trichlorotrifluoroethane must 
be included in the category of common laboratory contaminants 
and therefore the Action Level will be based on the 1 Ox 
contamination level. 

Apply the FGFODR criteria. 

No change to the FGFODR, except Acrylonitrile must be added to 
the matrix spike sample at 300 ug/L for water samples and at 300 
ug/kg for soil samples. The acrylonitrile recovery limits for water 
samples is 70-130% and for soil samples is 60-140%. 

No change to the FGFODR, except the Relative Percent Deviation 
for acrylonitrile for water samples is 15% and for soil samples is 
25%. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 
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Field Duplicate: The field duplicate RPD criteria for these compounds must be 
:5: 35% for water samples and :5: 50 % for soils. The same validation 
criteria apply to these additional compounds. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 System Monitoring Compound Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate-outliers. If no outliers, then write 'None'. 

3. 5. 3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. 

3.5.4 Blank Data Summary Forms 

Complete the appropriate form from Attachment Ill. Enter blank outliers only and note 
appropriate action level based on 5x or 1 Ox. Enter the associated sample IDs. 

3.5.5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form. 

3. 5. 6 Internal Standard Forms 

Complete header section. In area limits box, write actual area values from Form VIII. For IS 
outliers, enter the sample ID and enter the actual outlying area value. 

Revision 1. 0 
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3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 8 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, and field duplicate tables along with the data 
validators initials and date. This calculation should show the formula, actual sample values, and 
final result. Use the following as a guideline for calculations to show: 

• Initial calibration - at least one RRF and %RSD. 
• Continuing calibration- at least one RRF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted. 

• 3.5.9 Qualified Data Summary Forms 

• 

Form ls for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4 . 

Revision 1. 0 
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Laboratory Completeness Checklist 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

D Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

0 Case Narrative 

D Cross Reference of SampleiD to Laboratory lD 

D Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. QC Summary 

D System Monitoring Compound Summary (Form II VOA) 

D Matrix Spike/Matrix Spike Duplicate Summary (Form III VOA) 

D Method Blank Summary (Form IV VOA) 

D GC I MS Instrument Performance Check (Form V VOA) 

D Internal Standard Area and RT Summary (Form VIII VOA) 

D Laboratory Control Sample 

III. Raw Data 

lilA. Sample Data 

D Example Calculation 

D Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

D Tentatively Identified Compounds (Form I VOA- TIC) 

D Reconstructed Total Ion Chromatograms (RIC) 

D Quantitation Report 

VOC-A 

D Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 

D GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

D Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data 

D Initial Calibration Data (Form VI VOA) 

D VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

D Continuing Calibration (Form VII VOA) 

D VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

Page I of2 



Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

IIIC. Raw QC Data 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

D Traffic Reports 

0 Sample Log In Record 

0 v. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified, but pertaining to the sample analysis. 
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Attachment II 

Example Report Format 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE - "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GFAA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks· 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
Attachment II 

Page 2 of3 Methods Compendium 
Data Validation Report Format 



VI. RESULTS OF AS SOCIA TED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Fonn is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Attachment Ill 

Data Validation Worksheets 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 
Laboratory Sample 

Identification 

----

• 

Holding Time Summary 
Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 
Mound Sample Date Collected Date Analyzed 
Identification 

: 

I 

Reviewer: 
Page I of I 
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VOC-1 

Number of Days 
Past Holding Time 
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• 



• • 
System Monitoring Compound Recovery Outliers 

Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 
Soil Quality Control Limits Water Quality Control Limits 

- Toluene-d8 (84- 138%) - Toluene-d8 
- Bromofluorobenzene (59- 113%) - Bromofluorobenzene 
- I ,2-Dichloroethane (70- 121%) - I ,2~Dichloroethanc 

~----

• 
VOC-2 

(88- 110%) 
(86- 115%) 
(76-114%) 

Laboratory Sample ID Mound Sample ID Sample Matrix Toluene-d8 Bromonuorobenzene I ,2-Dichloroethane 

- - ' 

Reviewer: ------------------------
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- 1,1-DCE 

- Trich loroethene 
- Benzene 

- Toluene-d8 

- Ch lorobenzene 

Laboratory Mound 
Sample ID Sample ID 

• 

Matrix Spike Recovery Outliers 
Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(59- 172%/ RPD<22%) - 1,1-DCE 
(62- 137% I RPD<24%) - Trich loroethene 
(66-142%/RPD<21%) - Benzene 
(59- 159% I RPD<21 %) - Toluene-dB 
(60- 133% I RPD<21%) - Ch lorobenzene 

Sample 1,1-DCE Trichloroethene Benzene 
Matrix 

%R I %R JRPD %R I %R I RPD %R I %R I RPD 

VOC-3 

(61- 145%/ RPD<I4%) 
(71- 120% I RPD<I4%) 
(76- 127%/RPD<II%) 
(76- 125%/ RPD<I3%) 
(75 - 130% I RPD< 13%) 

Toluene Chlorobenzene 

%R I %R I RPD %R I %R I RPD 

Reviewer: 
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Blank Data Outlier Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory ·Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Trip Ambient Equip. 
Blank ID Blank ID Blank ID Blank ID Blank ID 

ANALYTE 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

I, I-Dichloroethene 

Chloroform 

I ,2-Dichloroethane 

2-Butanone 

I, I, 1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

I ,2-Dichloropropane 

Cis-1 ,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

I, 1-Dichloroethane 

I ,2-Dichloroethene (total) 

Affected Samples: (Client ID) 

Reviewer: 

VOC-4 

Action 
Level 

----------------------
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Blank Data Outlier Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Trip Ambient Equip. 
Blank ID Blank ID Blank ID Blank ID Blank ID 

ANALYTE 

Hexane 

I, I ,2-Trichloroethane 

Benzene 

Trans-! ,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 
--·-· 

Tetrach l oroethene 

Toluene 

1, 1 ,2,2-Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylenes (total) 

Vinyl Acetate 

Acrylonitrile 

Acetonitrile 

Diethy !benzene 

Trichlorotrifluoroethane 

lodomethane 

Affected Samples: (Client ID) 

VOC-4 

Action 
Level 

Reviewer:-----------
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Calibration Outlier Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: . 

VOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF<0.05 RSD<30 RRF<0.05 %0<25 RRF<0.05 %0<25 

Chloromethane 

Bromo methane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

I, 1-Dichloroethene 

Chloroform 

I ,2-Dichloroethane 

2-Butanone 

I, 1,1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

I ,2-Dichloropropane 

Cis-! ,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

Affected Samples: (Client ID) 

Was a Continuing Calibration check run every 12 hours? 0 Yes 0 No 

Reviewer: -----------------------
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Calibration Outlier Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

VOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF<0.05 RS0<30 RRF<0.05 %0<25 RRF<0.05 %0<25 

I, 1-Dichloroethane 

I ,2-Dichloroethene (total) 

Hexane 

I, I ,2-Trichloroethane 

Benzene 

Trans- I ,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

Toluene 

I, I ,2,2-Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylenes (total) 

Vinyl Acetate 

Affected Samples: (Client ID) 

Was a Continuing Calibration check run every 12 hours? 0 Yes 0 No 

Reviewer: ----------------------
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Calibration Outlier Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

VOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF<0.05 RS0<30 RRF<0.05 %0<25 RRF<0.05 %0<25 

Acrylonitrile 

Acetonitrile 

Diethylbenzene 

Trichlorotrifluoroethane 

Iodomethane 

Affected Samples: (Client JD) 

Was a Continuing Calibration check run every 12 hours? 0 Yes 0 No 

Reviewer:-----------
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Quality Control Limits: 

Area: - 50% to + 100% 
RT: ± 30 seconds 

Laboratory Sample ID 

• 

Internal Standard Recovery Outliers 
Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Internal Standard Daily Standard Area Lower Area Limit (-50%) 

Bromochloromethane 

I ,4-Ditluorobenzene 

Chlorobenzene-d5 

Mound Sample ID Sample Matrix Bromochloromethane I ,4-Ditluorobenzene 

' 

Reviewer: 

Page I of I 

• 

VOC-6 

Upper Area Limit ( + 100%) 
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Field Duplicate Data Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Field Sample Identification: 

Field Duplicate Identification: 

Field Sample Result Duplicate Result 
ANALYTE 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

I, I-Dichloroethene 

Chloroform 

1 ,2-Dichloroethane 

2-Butanone 

I, I, 1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

I ,2-Dichloropropane 

Cis-1 ,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

I, I-Dichloroethane 

I ,2-Dichloroethene (total) 

Hexane 

I, I ,2-Trichloroethane 

RPD 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? 0 Yes D No 

VOC-7 

Reviewer:-----------
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Field Duplicate Data Summary Table 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Field Sample Identification: 

Field Duplicate Identification: 

Field Sample Result Duplicate Result 
ANALYTE 

Benzene 

Trans- I ,3-Dichloropropene 

Bromoform 

4-Methyi-2-Pentanone 

2-Hexanone 

Tetrachloroethene ..... 

Toluene 

I, I ,2,2-Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylenes (total) 

Vinyl Acetate 

Aery lonitrile 

Acetonitrile 

Diethylbenzene 

Trichlorotrifluoroethane 

Jodomethane 

RPD 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? D Yes D No 

VOC-7 

Reviewer:-----------
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Volatile Organic Method 
8021 Data Validation 

Revision 1.0 
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Source Document: QAPP (April 1995) 



Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for volatile organic analysis performed 
by USEPA SW846 SW8021. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes IA, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, • 
SW-846, Volumes IA, 1B and IC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

Data Va/idator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

· Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

Revision 1. 0 
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Mo_und Environmental Restoration Program 

3. PROCEDURES 

3~1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 ofthis document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated ap.d verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• Initial calibration- at least one RRF and %RSD. 
• Continuing calibration- at least one RRF and %0. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 
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u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

N Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

I Qualified due to internal standard 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S( + ), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Revision 1.0 
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Verify that samples were analyzed within the holding time period 
of 14 days. If the holding time was exceeded, qualify results as 
estimated with (J) and (UJ). If the holding time was grossly 
exceeded, professional judgment should be used for qualifying the 
data and determining whether the data are unusable (R). 
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Calibration: 

Blanks: 

Surrogates: 
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Verify that the percent relative standard deviation (%RSD) of the 
response factors (RF) for the initial 5 point calibration was < 20%. 
Verify that a continuing calibration was run every 10 samples and 
that the %difference (%D) in RFs was within 15% of average RF 
from the initial calibration. If any samples were analyzed with a 
non-compliant calibration standard, then the results associated with 
the non-compliant standard must be estimated (J). If %0 or %RSD 
was > 50%, then all positive and non-detected values for that 
analyte must be estimated (J) and (UJ). 

Verify retention time windows: ± 3cr of three retention times for 
each analyte as per SW846. 

Method blanks must be analyzed one per 20 samples of a given 
matrix per day and contamination must be less than PQL. 

Verify that trip blanks are performed one per shipping containeer 
to laboratory. 

Verify that equipment blanks, sample bank blanks and ambient 
blanks are performed one every 10 samples or less. These field .. 
blanks are qualified using qualification guidance levels derived 
form method blank contamination. Qualification level for samples 
are determined from the maximum contamination levels in method 
and equipment blank contamination. 

Qualification Guidance Level for acetone, methylene chloride, 
toluene, 2-butanone is 1 Ox contamination in blank. 

Qualification Guidance Level for other compounds is 5x 
contamination in blank 

Qualification Guidelines: 
• If results< PQL, report PQL as U. 
• If results > PQL and < guidance level, then report the value as U. 
• If results > PQL and > guidance level, then report the value 

unqualified. 

The recoveries for the surrogates should be within QC limits 
specified in Method A-002 of the Methods Compendium. If 
recoveries are not within QC limits, the samples should be 
re-extracted and re-analyzed. If recoveries are still outside limits 
then associated positive sample results should be estimated (J). If 
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Internal Standards: 

Laboratorv Control 
Sample CLCS): 

Matrix Spike CMS)! 
Matrix Spike 
Duplicate CMSD): 

Field Duplicate: 

Compound ld. and 
Quantitation Limits: 
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recoveries are below 1 0%, then associated sample results should be • 
considered as unusable (R). 

The recoveries of internal standards fluorobenzene and 2-bromo-1-
chloropropane should be within QC Limits specified in Method 
A-002 of the Methods Compendium. If recoveries are not within 
QC limits, the samples should be reanalyzed. If recoveries are still 
outside limits then associated sample results should be estimated 
(J) and (UJ). If extremely low area counts are reported, then 
associated non-detected sample results should be considered as 
unusable (R). 

Verify that an LCS was performed 1 per 20 samples of a given 
matrix per day. Verify that LCS recoveries are within QC limits 
specified in Method A-002 ofthe Methods Compendium. 

If LCS recoveries are not within QC limits, then all associated 
samples must be reanalyzed with another LCS. Professional 
judgment should be used to evaluate data associated with failed 
LCS analysis. If recoveries are below 10%, then associated results 
could be considered as unusable (R). 

Verify that an MS/MSD was performed one per 20 samples of a 
given matrix. Verify that MS/MSD recoveries are within QC limits 
specified in Method A-002 of the Methods Compendium. The 
positive values for those compounds that fail MS/MSD criteria 
should be estimated in the unspiked sample. If recoveries are 
below 1 0%, then associated results could be considered as 
unusable (R). 

Verify that a field duplicate sample was analyzed for every 1 0 field 
samples or less of each matrix. The RPD must be< 35% for waters 
and <50% for soils. If criteria was not met, then estimate (J) the 
positive results for that analyte(s) in both samples. If one of the 
sample results is > PQL and the other is non-detected, then both 
results are estimated (J). 

Verify that the secondary column confirmation was performed for 
all results> PQL. If the percent difference (%D) between the two 
results is > 25, estimate the result. If the %D > 100, it is highly 
unlikely that the analyte is present or its quantitation is correct or it 
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is the same analyte, therefore, the resultant value should be 
considered unusable (R). However, if both results are < CRQL and 
%D > 100% the value should be reported as non-detected (UJ). 

Verify that quantitation limits stated in Method A-002 of the 
Methods Compendium were met. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3.5.1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and wTite number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

3.5.3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. The RPD should be entered in 
parentheses. If no outliers, write 'None'. 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on Sx or 1 Ox. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form . 
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3. 5. 6 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 7 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• Initial calibration- at least one RRF and %RSD. 
• Continuing calibration- at least one RRF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 8 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

D Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

II. QC Summary 

D System Monitoring Compound Summary (Form II VOA) 

bl Matrix Spike/Matrix Spike Duplicate Summary (Form III VOA) 

D Method Blank Summary (Form IV VOA) 

0 GC I MS Instrument Performance Check (Form V VOA) 

D Internal Standard Area and RT Summary (Form VIII VOA) 

D Laboratory Control Sample 

III. Raw Data 

IliA. Sample Data 

D Example Calculation 

D Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

D Tentatively Identified Compounds (Form I VOA - TIC) 

. D Reconstructed Total Ion Chromatograms (RIC) 

D Quantitation Report 

VOC-A 

D Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 

D GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

D Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data 

D Initial Calibration Data (Form VI VOA) 

D VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

D Continuing Calibration (Form VII VOA) 

D VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLATILES ORGANIC COMPOUNDS (VOCs) 

III C. RawQC Data 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified. but pertaining to the sample analysis. 
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I. 

II. 

III. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

TITLE- "Report of Data Validation Results" 

HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GCIECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT!Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calil;>ration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENTIV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Form is for CLP analyses, data summary reports from laboratory for non..CLP analyses 
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Prepared by: 

Date: ~ 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 
Identification 

' 

- ·-----·--

• 
Holding Time Summary 

Volatile Organics - Method 8021 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample 
Identification Date Collected Date Extracted 

Holding Time: Analysis within 14 days from collection 

Page I of I 
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Number of Days Past 
Date Analyzed Holding Time 

--------- ' 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Bromochloromethane 
- I ,4- Dichlorobutane 
- 2-bromo-1-chloropropane 
- Fluorobenzcne 

Surrogate Recovery Outliers 
Volatile Organics - Method 8021 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(70- 130%) - Bromochloromethane 
(60- 140%) - I ,4- Dichlorobutane 
(60-140%) - 2-bromo-1-chloropropane 
(70- 130%) - Fluorobenzene 

Laboratory Mound Sample Matrix 
Bromoch loromethane I ,4- Dichlorobutane 2-bromo-1-chloropropane Sample ld Sample ld 

Reviewer: 
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(59- 117%) 
(60- 140%) 
(60- 140%) 
(48-120%) 

Fluorobenzene 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Bromodich loromcthane 
- Bromoform 
- Carbon Tetrachloride 
- Chloroform 
- Dibromoch loromethane 
- I ,4- Dichlorobenzene 
- I ,2- Dichloroethane 
- I, I - Dichloroethene 
- I, I, I -Trichloroethane 
- Trichloroethene 
- Vinyl Chloride 
- Benzene 

Laboratory Sample ld I Mound Sample ld 

• 
Matrix Spike Recovery Outliers 
Volatile Organics - Method 8021 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(60- 140%) (::; 30%) - Bromod ich loromethane 
(60- 140%) (::; 30%) - Bromoform 
(60- 140%) (:o; 30%) - Carbon Tetrachloride 
(60- 140%) (:o; 30%) - Chloroform 
(60- 140%) (:o; 30%) - Dibromochloromcthane 
(60- 140%) (:o; 30%) - I ,4 - Dichlorobenzene 
(60- 140%) (:o; 30%) - I ,2- Dichloroethane 
(60- 140%) (:o; 30%) - I, I - Dichloroethene 
(60- 140%) (:o; 30%) - I, I, I -Trichloroethane 
(60- 140%) (:o; 30%) - Trich loroethene 
(60- 140%) (:o; 30%) - Vinyl Chloride 
(60- 140%) (:o; 30%) - Benzene 

• 
8021-3 

(42-172%) (::; 15%) 
(13- 159%) (:o; 15%) 
(43- 143%) (:o; 15%) 
(49- 133%) (::;IS%) 
(24- 191%) (:o; IS%) 
(42- 143%) (:o; 15%) 
(51- 147%) (:o; 15%) 
(28- 167%) (:o; 15%) 
(41- 138%) (:o; 15%) 
(35- 146%) (:o; 15%) 
(28- 163%) (:o; 15%) 
(39- ISO%) (:o; 15%) 

I Sample Matrix I Bromodichloromethane I Bromoform I Carbon Tetrachloride I Chloroform 

Reviewer: ____________ _ 
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Matrix Spike Recovery Outliers 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Soil Quality Control Limits Water Quality Control Limits 

- Bromod ich loromethane (60- 140%) ($ 30%) - Bromodichloromethane 

- Bromoform (60- 140%) ($ 30%) - Bromoform 

- Carbon Tetrachloride (60- 140%) (::; 30%) - Carbon Tetrach Iori de 

- Chloroform (60- 140%) (::; 30%) - Chloroform 

- Dibromoch loromethane (60- 140%) (::; 30%) - Dibromochloromethane 

- I ,4- Dichlorobenzene (60- 140%) (::; 30%) - I ,4- Dichlorobenzene 

- I ,2- Dichloroethane (60- 140%) (::; 30%) - I ,2- Dichloroethane 

- I, I - Dichloroethene (60- 140%) (::; 30%) - I, I - Dichloroethene 
- I, I, I -Trichloroethane (60- 140%) (s 30%) - I, I, I -Trichloroethane 
- Trich loroethene (60- 140%) (s 30%) - Trich loroethene 

- Vinyl Chloride (60- 140%) (s 30%) - Vinyl Chloride 

- Benzene (60- 140%) (::; 30%) - Benzene 

Laboratory Mound Sample Dibromochloromethane I ,4 - Dichlorobenzene I ,2- Dichloroethane 

Sample ld Sample ld Matrix 

Reviewer: 
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(42-172%) ($ 15%) 
(13- 159%) ($ 15%) 
(43- 143%) (::; 15%) 
(49-133%) ($ 15%) 
(24- 191%) (::; 15%) 
(42-143%) (::; 15%) 
(51 - 147%) (::; 15%) 
(28-167%) (s 15%) 
(41- 138%) ($ 15%) 
(35- 146%) (s 15%) 
(28- 163%) (s 15%) 
(39-150%) (::; 15%) 

I, I - Dichloroethene 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Bromodichloromethane 
- Bromoform 
. Carbon Tetrach Iori de 
- Chloroform 
- Dibromochloromethane 
- I ,4- Dichlorobenzene 
- I ,2- Dichloroethane 
- I, I - Dichloroethene 
- I, I, I -Trichloroethane 
- Trich loroethene 
- Vinyl Chloride 
- Benzene 

Laboratory Sample hi I Mound Sample ld 

• 
Matrix Spike Recovery Outliers 
Volatile Organics - Method 8021 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(60- 140%) ($ 30%) - Bromodichloromethane 
(60- 140%) ($ 30%) - Bromoform 
(60- 140%) ($ 30%) - Carbon Tetrachloride 
(60- 140%} ($ 30%) - Chloroform 
(60- 140%) ($ 30%) - Dibromochloromethane 
(60- 140%) ($ 30%) - I ,4- Dichlorobenzene 
(60- 140%) ($ 30%) - I ,2- Dichloroethane 
(60- 140%) ($ 30%) - I, I - Dichloroethene 
(60- 140%) ($ 30%) - I, I, I -Trichloroethane 
(60- 140%) ($ 30%) - Trich loroethene 
(60- 140%) ($ 30%) - Vinyl Chloride 
(60- 140%) ($ 30%) - Benzene 

I Sample Matrix I 1·, I, I -Trichloroethane I Trichloroethene J 

Reviewer: 
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(42- 172%) ($ 15%) 
(13- 159%) (::; 15%) 
(43- 143%) ($ 15%) 
(49- 133%) ($ 15%) 
(24- 191%) ($ 15%) 
(42- 143%) ($ 15%) 
(51 - 147%) ($ 15%) 
(28- 167%) ($ 15%) 
(41-138%) ($ 15%) 
(35- 146%) ($ 15%) 
(28- 163%) ($ 15%) 
(39- 150%) ($ 15%) 

Vinyl Chloride I Benzene 



Blank Data Summary Table 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Trip Ambient 
Blank lD Blank ID Blank lD Blank ID 

ANALYTE 

Vinyl Chloride 

Trichlorofluoromethane 

Freon- 113 

I, I - Dichloroethene 

Methylene Chloride 

trans - l ,2 - Dichloroethene 

I, 1 - Dichloroethane 

cis - 1 ,2 - Dichloroethene 

Chloroform ---

I, I, 1 - Trichloroethane 

Carbon Tetrachloride 

1,2- Dichloroethane 

Trichloroethene 

1 ,2 - Dichloropropane 

Bromodic.hloromethane 

Dibromomethane 

2 - Chloroethyl Vinyl Ether 

cis - 1 ,3 - Dichloropropene 

trans - 1 ,3 - Dichloropropene 

I, I ,2- Trichloroethane 

Tetrachloroethene 

Dibromochloromethane 

1 - Chlorohexane 

Chlorobenzene 

I, I, I ,2- Tetrachloroethane 

Bromoform 

Applies to Samples: 

Reviewer: 
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Equip. Action 
Blank ID Level 
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Blank Data Summa,.Y Table 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Trip Ambient 
Blank ID Blank ID Blank ID Blank ID 

ANALYTE 

l, 1 ,2,2 -Tetrachloroethane 

1 ,2,3- Trichloropropane 

Bromo benzene 

2 - Chlorotoluene 

4 - Chlorotoluene 

l ,3 - Dichlorobenzene 

l ,4 - Dichlorobenzene 

1 ,2 -Dichlorobenzene 

2,2- Oxybis {I - Chloropropane) 

Acetone 

Carbon Disulfide 

Vinyl Acetate 

Methylethyl Ketone 

Benzene 

Methylisobutyl Ketone 

Toluene 

Ethylbenzene 

Xylene (Total) 

1,3 - Diethylbenzene 

1 ,4 - Diethylbenzene 

1,2- Diethylbenzene 

Diethylbenzene (total) 

Applies to Samples: 

8021-4 

Equip. Action 
Blank ID Level 

Reviewer:-----------
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Calibration Outliers 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: Matrix (Soil/Water): 

8021-5 

Initial Calibration Continuing Calibration Continuing Calibration 
Date: Date: Date: 
Time: Time: Time: 

ANALYTE RSDs20% • D± 15% * D± 15% * 

Vinyl Chloride 

Trichlorofluoromethane 

Freon- 113 

1, I - Dichloroethene 

Methylene Chloride 

trans - 1 ,2 - Dichloroethene 

I, I - Dichloroethane 

cis - 1,2 - Dichloroethene 

Chloroform 

1, I, 1 - Trichloroethane 

Carbon Tetrachloride 

1 ,2 - Dichloroethane 

Trichloroethene 

I ,2 - Dichloropropane 

Bromodichloromethane 

Dibromomethane 

2- Chloroethyl Vinyl Ether 

Affected Samples: (Client ID) 

* These flags should be applied to the analytes on the sample data sheets. 

Reviewer:-----------
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Calibration ·outliers 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: Matrix (Soil/Water): 

Initial Calibration Continuing Calibration 
Date: Date: 
Time: Time: 

ANALYTE RS0$20% * 0± 15% * 

cis - I ,3 - Dichloropropene 

trans - I ,3 - Dichloropropene 

I, I ,2 - Trichloroethane 

Tetrachloroethene 

Dibromochloromethane 

I - Chlorohexane 

Chlorobenzene 

I, I, I ,2 - Tetrachloroethane 

Bromofonn 

1,1 ,2,2 -Tetrachloroethane 

1 ,2,3 - Trichloropropane 

Bromobenzene 

2 - Chlorotoluene 

4- Chlorotoluene 

I ,3 - Dichlorobenzene 

1,4 - Dichlorobenzene 

1,2 - Dichlorobenzene 

Affected Samples: (Client ID) 

* These flags should be applied to the analytes on the sample data sheets. 

8021-5 

Continuing Calibration 
Date: 
Time: 

0± 15% * 

.• Reviewer: ___________ _ 
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Calibration Outliers 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: Matrix (Soil/Water): 

Initial Calibration Continuing 

Date: 
Time: 

ANALYTE RSD520% 

2,2- Oxybis (1- Chloropropane) 

Acetone 

Carbon Disulfide 

Vinyl Acetate 

Methylethyl Ketone ..... 

Benzene 

Methylisobutyl Ketone 

Toluene 

Ethylbenzene 

Xylene (Total) 

I ,3 - Diethylbenzene 

1 ,4 - Diethylbenzene 

1,2 - Diethylbenzene 

Diethylbenzene (total) 

Affected Samples: (Client lD) 

Was a continuing calibration run every 10 samples? 
Were retention times acceptable? 

• 

Calibration 
Date: 
Time: 

D± 15% 

0 Yes 0 No 
DYes 0 No 

* These flags should be applied to the analytes on the sample data sheets. 

• 

8021-5 

Continuing 
Calibration 

Date: 
Time: 

D± 15% • 

Reviewer:-----------
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Field Duplicate Data Summary Table 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS 
Water = ::; 35% RPD Soil =NA 

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE 

Vinyl Chloride 

Trichlorotluoromethane 

Freon- 113 

1,1 - Dichloroethene 

Methylene Chloride 

trans - 1,2 - Dichloroethene 

1,1 - Dichloroethane 

cis - 1 ,2 - Dichloroethene 

Chloroform 

1,1, 1 - Trichloroethane 

Carbon Tetrachloride 

1 ,2 - Dichloroethane 

Trichloroethene 

1,2- Dichloropropane 

Bromodichloromethane 

Dibromomethane 

2- Chloroethyl Vinyl Ether 

cis - 1 ,3 - Dichloropropene 

trans - 1,3 - Dichloropropene 

1,1 ,2- Trichloroethane 

Tetrachloroethene 

Dibromochloromethane 

1 - Chlorohexane 

Chlorobenzene 

Reviewer: 

8021-6 

Mound 
Sample ID 

' 

----------------------
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Field Duplicate Data Summary Table 
Volatile Organics - Method 8021 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS 
Water= s 35% RPD Soil=NA 

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE 

l, l, I ,2 - Tetrachloroethane 

Bromoform 

l, l ,2,2 - Tetrachloroethane 

l ,2,3 - Trichloropropane 

Bromobenzene 

2 ~ Chlorotoluene 

4 - Chlorotoluene 

l ,3 - Dichlorobenzene 

l ,4 -Dichlorobenzene 

l ,2 - Dichlorobenzene 

2,2- Oxybis (I- Chloropropane) 

Acetone 

Carbon Disulfide 

Vinyl Acetate 

Methylethyl Ketone 

Benzene 

Methylisobutyl Ketone 

Toluene 

Ethylbenzene 

Xylene (Total) 

I ,3 - Diethylbenzene 

l ,4 - Diethylbenzene 

l ,2- Diethylbenzene 

Diethylbenzene (total) 

Was a duplicate sample analyzed for every 10 samples? 0 Yes 0 No 

8021-6 

Mound 
Sample ID 

Reviewer: __________ _ 
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Mound Environmental Restoration Program 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or 1 Ox. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form. 

3. 5. 6 Internal Standard Forms 

Complete header section. In area limits box, write actual area values from Form VIII. For IS 
outliers, enter the sample ID and enter the actual outlying area value. 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 8 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for: surrogate 

• 

recovery, matrix spike recovery, calibration, and field duplicate tables along with the. data • 
validators initials and date: This calculation should show the forrimla; actual sample values,-and 
final result. Use the following as a guideline for calculations to show: 

• Initial calibration - at least two RRF and %RSD for semi-volatiles .. 
• Continuing calibration -.at least two RRF .and %D for semi-volatiles for each continuing 

calibration. 
• Surrogate - at least two surrogates from one sample within a batch for semi-volatiles. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS- at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 9 Qualified Data Summary Forms 

Form ls for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 

Revision 1. 0 
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Mound Environmental Restoration Program 

1. . INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for semi-volatile organic analysis 
performed by CLP SOW 1.8. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

U.S. EPA 1991. "Functional Guidelines for Organic Data Review," U.S. Environmental 
Protection Agency, Contract Laboratory Program, June 1991. 

U.S. EPA Contract Laboratory Program, Statement of Work for Organic Analysis, Multimedia, 
Multi-Concentration. Document No. OLM01.8. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

Revision 1. 0 
Method DV-003 

Page 1 of5 Methods Compendium 
CLP Semi-Volatile Data Validation 

• 

• 

• 



• 

• 

• 

Mound Environmental Restoration Program 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, I 0 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The .laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• Initial calibration - at least two RRF and %RSD for semi-volatile organics. 
• Continuing calibration - at least two RRF and %D for semi-volatile organics. 
• Surrogate- at least two surrogates from one sample ·within a batch. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

J 

R 

N 

NJ 

UJ 

Revision 1. 0 
Method DV-003 

The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 

Presumptive evidence of the presence of the material at an estimated quantity. 

The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity . 

Page 2of5 Methods Compendium 
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Mound Environmental Restoration Program 

Subqualifiers are used to assist in data assessment by indicating the source of the primary • 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

I Qualified due to internal standard 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+)~ UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Introduction: Follow· the Functional Guidelines For Organic Data Review 
(FGFODR) and apply the FGFODR to these additional criteria: 

The additional compounds have been added to the TCL m 
OLMO.l.8 and their CRQL are as follows: 

Analyte CRQL CRQL 
Water (ug/L) Soil (uglkg) 

Benzoic Acid 50 1600 

Benzyl Alcohol 10 330 

2-Benzyl-4-chlorophenol 10 330 

Holding Time: 

Calibration: 

Revision 1. 0 
Method DV-003 

Apply the FGFODR criteria. 

Verify the additional compounds 2-benzyl-4-chlorophenol, benzoic 
acid and benzyl alcohol are included in the Target Compound List 
(TCL) at the required concentration and that they meet the 
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Blanks: 

Surrogates: 

Matrix Spike: 

I.S. Retention Time: 

I.S. Area: 

Field Duplicate: 

Mound Environmental Restoration Program 

minimum response factor (RF) requirement of 0.01 and the SOW 
calibration criteria and follow the FGFODR. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

The field duplicate RPD must be ::; 55% for water samples and no 
limits have been set for soils. The same validation criteria apply to 
these additional compounds. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

3.5.3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None' . 

Revision 1.0 
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Mound Environmental Restoration Program 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on Sx or 1 Ox. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form. 

3. 5. 6 Internal Standard Forms 

Complete header section. In area limits box, write actual area values from Form VIII. For IS 
outliers, enter the sample ID and enter the actual outlying area value. 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 8 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 

• 

recovery, matrix spike recovery, calibration, and field duplicate tables along with the data • 
validators initials and date. This calculation should show the formula, actual sample values, and 
final result. Use the following as a guideline for calculations to show: 

• Initial calibration - at least two RRF and %RSD for semi-volatiles. 
• Continuing calibration - at least two RRF and %D for semi-volatiles for each continuing 

calibration. 
• Surrogate- at least two surrogates from one sample within a batch for semi-volatiles. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS- at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 9 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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Laboratory Completeness Checklist 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

SEMIVOLA TILES ORGANIC COMPOUNDS (SVOCs) 

D Table of Contents (Check List) 

I. 

II. 

III. 

Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

D Description of all Qualifiers used by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

QC Summary 

D Surrogate Percent Recovery Summary (Form II SV) 

D Matrix Spike I Matrix Spike Duplicate Summary (Form III SV) 

D Method Blank Summary (Form fV SV) 

D GC I MS Instrument Performance Check (Form V SV) 

D Internal Standard Area and RT Summary (Form VIII SV) 

D Laboratory Control Sample 

Raw Data 

IliA. Sample Data 

D Example Calculation 

D Target Compound Results - Organic Analysis Data Sheet (Form I SV) 

D Tentatively Identified Compounds (Form I SV- TIC) 

D Reconstructed Total Ion Chromatograms (RIC) 

D Quantitation Report 

SVOC-A 

D Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 

D GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

D Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data 

D Initial Calibration Data (Form VI SV -I, SV -2) 

D SV Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

D Continuing Calibration (Form VII SV-1, SV-2) 

D SV Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

D Semivolatile GPC Calibration Data 
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DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date:· Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

SEMIVOLA TILES ORGANIC COMPOUNDS (SVOCs) 

me. Raw QC Data 

D DFTPP 

D Reconstructed Total Ion Chromatogram (RIC) 

0 Bar Graph Spectrum 

D Mass Listing 

D Blank Data 

D Tabulated Results (Form I SV-1, SV-2) 

D TIC's (Form I SV-TIC) 

D Reconstructed Ion Chromatogram 

D Target Compound Spectra 

0 GC I MS Library Search Spectra For TIC 

D Quantitation I Calculation of TIC Concentrations 

D Matrix Spike Data 

0 Tabulated Results (Form I) 

0 Reconstructed Ion Chromatogram(s) 

D Matrix Spike Duplicate Data 

0 Tabulated Results (Form I SV-1, SV-2) 

0 Reconstructed Ion Chromatogram(s) 

D Instrument Settings 

D Instrument Run Logs 

D Sample Extraction I Preparation Logs 

D Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

D Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

I 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but penaining to the sample analysis. 

Page 2 of2 
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I. 

II. 

III. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

TITLE - "Report of Data Validation Results" 

HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b)· Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample AQ.alysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

· Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

Form is for CLP analyses, data summary reports from laboratory for non.CLP analyses 
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Attachment Ill 

Data Validation Worksheets 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 
Identification 

• Holding Time Summary 
Semi-Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: -
Mound Sample Identification Date Collected Date Analyzed 

Reviewer: 

Page I of I 

• SVOC-1 

Number of Days Past Holding 
Time 

----



Surrogate Compound Recovery Outliers 
Semi-Volatile Organics .. CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Soil Quality Control Limits Water Quality Control Limits 

- Nitrobenzene-d5 (NBZ) (23-120%) - Nitrobenzene-d5 (NBZ) 

- 2-Fluorobiphenyl (FBP) (30-115%) - 2-Fiuorobiphenyl (FBP) 

- p-Terphenyl-d 14 (TPH) (18-137%) - p-Terphenyl-d 14 (TPH) 
. Phenol-d5 (PHL) (24-113%) - Phenol-d5 (PHL) . 
- 2-Fiuorophenol (2FP) (25-121%) - 2-Fiuorophenol (2FP) 

- 2,4,6-Tribromophenol (TBP) (19-122%) - 2,4,6-Tribromophenol (TBP) 
- 2-Chlorophenol-d4 (2CP) (20-130%) - 2-Chlorophenol-d4 (2CP) 
. I ,2-Dichlorobenzene-d4 (DCB) (20-130%) - I ,2-Dichlorobenzene-d4 (DCB) 

Laboratory Sample ld I Mound Sample ld I Sample Matrix I NBZ I FBP I TPH I PHL I 2FP I TBP 

Reviewer: 
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(35- 114%) 
(43- 116%) 
(33- 141%) 
(10- 110%) 
(10- 110%) 
(10-123%) 
(33- 110%) 
(16- 110%) 

I 2CP I DCB 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 
Soil Quality Control Limits 

- Phenol 

- 2-Chlorophenol 
- I ,4-Dichlorobenzene 
- N-nitroso-di-n-propylamine 
- I ,2,4-Trich lorobenzene 
- 4-Chloro-3-methylphenol 

- Acenaphthcne 

- 4-N itrophenol 

- 2,4-Dinitrotoluene 

- Pentacl1lorophenol 

- Pyrene 

• 
Matrix Spike Recovery Outliers 
Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 
Water Quality Control Limits 

(26- 90%) I RPD<35%) - Phenol 
(25-102%) I RPD<50%) - 2-Chlorophenol 
(28-104%) I RPD<27%) - I ,4-Dichlorobenzene 
(41- 126%) I RPD<38%) - N-n itroso-d i-n-propy lam ine 
(38- 107%) I RPD<23%) - I ,2,4-Trichlorobenzene 
(26-103%) I RPD<33%) - 4-Chloro-3-methylphenol 
(31-137%) I RPD<I9%) - Acenaphthene 
(11-114%) I RPD<50%) - 4-Nitrophenol 
(28- 89%) I RPD<47%) - 2,4-Dinitrotoluene 
(17- 109%) I RPD<47%) - Pentachlorophenol 
(35- 142%) I RPD<36%) - Pyrene 

• 
SVOC-3 

(12- 110%) I RPD<42%) 
(27- 123%) I RPD<40%) 
(36- 97%) I RPD<28%) 
(41- 116%) I RPD<38%) 
(39- 98%) I RJ>D<28%) 
(23- 97%) I RPD<42%) 
(46- 118%) I RPD<31%) 
(10- 80%) I RPD<50%) 
(24- 96%) I RPD<38%) 
(9-103%) I RPD<SO%) 
(26- 127%) I RPD<31%) 

Laboratory Mound Sample 1,4- N-nitroso-di-n- I ,2,4-
Sample ID Sample ID Matrix Phenol 2-Chlorophenol Dichlorobenzene propylamine Trichlorobenzene 

%R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RJ>D %R I %R I RPD 

Reviewer: 
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Matrix Spike Recovery Outliers 
Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 
Soil Quality Control Limits Water Quality Control Limits 

- Phenol (26- 90%) I RPD<35%) - Phenol (12- 110%) 
- 2-Chlorophenol (25- 102%) I RPD<50%) - 2-Chlorophenol (27- 123%) 

- I A-Dichlorobenzene (28- 104%) I RPD<27%) - I ,4-Dich lorobenzene (36- 97%) 
- N-nitroso-di-n-propylamine (41- 126%) I RPD<38%) - N-nitroso-di-n-propylamine (41-116%) 

- I ,2,4-Trichlorobenzene (38- 107%) I RPD<23%) - I ,2,4-Trich lorobenzene (39- 98%) 
- 4-Chloro-3-methylphenol (26- I 03%) I RPD<33%) . - 4-Chloro-3-methylphenol (23- 97%) 
- Acenaphthene (31 - 137%) I RPD<19%) - Acenaphthene (46- 118%) 
- 4-N itrophenol (11-114%) I RPD<50%) - 4-Nitrophenol (10-80%) 

- 2,4-Dinitrotoluene (28- 89%) I RPD<47%) - 2,4-Din itrotoluene (24- 96%) 
- Pentachlorophenol (17- 109%) I RPD<47%) - Pentachlorophenol (9 -103%) 
- Pyrene (35- 142%) I RPD<36%) - Pyrene (26- 127%) 

Laboratory Mound 4-Chloro-3- Pentachloro-
Sample ID Sample ID methylphenol Acenaphthene 4-Nitrophenol 2,4-Dinitrotoluene phenol 

SVOC-3 

I RPD<42%) 
I RPD<40%) 
I RPD<28%) 
I RPD<38%) 
I RPD<28%) 
I RPD<42%) 
I RPD<31%) 
I RPD<50%) 
I RPD<38%) 
I RPD<50%) 
I RPD<31%) 

Pyrene 

%R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD 

Reviewer: 
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Blank Data Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Equip. 
Blank ID BlankiD Blank ID 

ANALYTE 

Phenol 

Bis(2-chloroethyl)ether 

2-Chlorophenol 

I ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzyl Alcohol 

1 ,2-Dichlorobenzene 

2-Methylphenol 

2,2'-oxybis (1-chloropropane) 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

N itrobenzerie 

Isophorone 

2-Nitrophenol 

2,4-Dimethylbenzene 

Benzoic Acid 

B is(2-ch loroethoxy )methane 

Affected Samples: (Client ID) 

Reviewer: 

SVOC-4 

Action 
Level 

I 

---------------------
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Blank Data Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Equip. 
Blank ID Blank ID Blank ID 

ANALYTE 

2,4-Dichlorophenol 

I ,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethyl phthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

3-N itroaniline 

Acenaphthene 

2,4-Dinitrophenol 

Affected Samples: (Client ID) 

Reviewer: 

SVOC-4 

Action 
Level 

----------------------
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Blank Data Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Equip. 
Blank ID Blank ID BlankiD 

ANALYTE 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-butylphthalate 

Fluoranthene 

Affected Samples: (Client 10) 

SVOC-4 

Action 
Level 

,-

Reviewer:-----------
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Blank Data Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Equip. 
Blank ID Blank ID Blank ID 

ANALYTE 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo( a )anthracene 

Crysene 

Bis(2-ethylhexyl)phthalate 

Di-n-octyl phthalate 

Benzo(b) Fluoranthene 

Benzo(a) pyrene 

Indeno( I ,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h)) perylene 

2-Benzy 1-4-ch loropheno I 

Benzo(k) Fluoranthene 

Affected Samples: (Client ID) 

SVOC-4 

Action 
Level 

Reviewer:-----------
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Calibration Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

SVOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF<0.05 RSD>30 RRF<0.05 %0<25 RRF<0.05 %0<25 

Phenol 

Bis(2-chloroethyl)ether 

2-Chlorophenol 

I ,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

Benzyl Alcohol 

I ,2-Dichlorobenzene 

2-Methylphenol 

2,2'-oxybis( I-chloropropane) 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylbenzene 

Benzoic Acid 

Bis(2-chloroethoxy)methane 

Affected Samples: (Client ID) 

Was a Continuing Calibration check run every 12 hours? 0 Yes 0 No 

Reviewer:-----------
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Calibration Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

SVOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF<0.05 RSD>30 RRF<0.05 %0<25 RRF<0.05 %0<25 

2,4-Dichlorophenol 

1 ,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

H exach lorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

3-N itroaniline 

Acenaphthene 

2,4-Dinitrophenol 

Affected Samples: (Client ID) 

Was a Continuing Calibration check run every 12 hours? 0 Yes 0 No 

Reviewer:-----------
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Calibration Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

SVOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF < 0.05 RSD>30 RRF<0.05 %0<25 RRF<0.05 %0<25 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-nitrosodiphenylamine 

4-Bromopheny 1-pheny I ether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-butylphthalate 

Fluoranthene 

Affected Samples: (Client ID) 

Was a Continuing Calibration check run every 12 hours? D Yes D No 

Reviewer:-----------
Page 3 of4 
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Prepared by: 

Date: 

Calibration Outlier Summary Table 
Semi-Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

SVOC-5 

Initial Calibration Continuing Calibration Continuing Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF < 0.05 RS0>30 RRF<0.05 %0<25 RRF<0.05 %0<25 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo( a )anthracene 

Crysene 

Bis(2-ethylhexyl)phthalate 

Di-n-octyl phthalate 

Benzo(b) Fluoranthene 

Benzo(a) pyrene 

Indeno( I ,2,3-cd)pyrene 

Dibenz( a,h )anthracene 

Benzo(g,h,i) perylene 

2-Benzyl-4-chlorophenol 

Benzo(k) Fluoranthene 

Affected Samples: (Client ID) 

Was a Continuing Calibration check run every 12 hours? DYes D No 

Reviewer:-----------

Page 4 of4 

• 

• 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Quality Control Limits: 

Area: -SO% to+ 100% 
RT: ± 30 seconds 

Laboratory 

I Sample Ill 

• 
·Internal Standard Recovery Outliers 

Semi-Volatile Organics - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Internal Standard Daily Standard Area Lower Area Limit (-50%) 

I ,4-Dichlorobenzene-d4 (DCB) 

Naphthalene-dB (NPT) 

Acenaphthene-d I 0 (ANT) 

Phenanthrene-d I 0 (PHN) 

Chrysene-d 12 (CRY) 

Perylene-d 12 (PRY) 

Mound 

I 
Sample (lSI) (IS2) (IS3) 

I 
(IS4) 

Sample Ill Matrix OCB NPT ANT PHN 

Reviewer: 

Page I of I 

• SVOC-6 

Upper Area Limit ( + 100%) 

(ISS) 

I 
(IS6) 

CRY PRY 



Field Duplicate Data Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Field Sample Identification: 

Field Duplicate Identification: 

ANALYTE 
Field Sample Result Duplicate Result 

Phenol 

Bis(2-chloroethyl)ether 

2-Chlorophenol 

I ,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

Benzyl Alcohol ..... 

I ,2-Dichlorobenzene 

2-Methylphenol 

2,2'-oxybis(l-chloropropane) 

4-Methy !phenol 

N-Nitros~-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylbenzene 

Benzoic Acid . 

B is(2 -ch loroethoxy )methane 

2,4-Dichlorophenol 

I ,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

RPD 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? DYes D No 

SVOC-7 

Reviewer:-----------
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Field Duplicate Data Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Field Sample Identification: 

Field Duplicate Identification: 

ANALYTE 
Field Sample Result Duplicate Result 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

3-Nitroaniline 

Acenaphthene 

2, 4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

RPD 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? DYes D No 

Reviewer: 

SVOC-7 

----------------------
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Field Duplicate Data Summary Table 
Semi-Volatile Organics - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Field Sample Identification: 

Field Duplicate Identification: 

ANALYTE Field Sample Result Duplicate Result 

N-nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzy I phthalate 

3,3 '-Dichlorobenzidine 

Benzo(a)anthracene 

Crysene 

Bis(2-ethylhexyl)phthalate 

Di-n-octyl phthalate 

Benzo(b) Fluoranthene 

Benzo(a) pyrene 

Indeno( I ,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i) perylene 

2-Benzyl-4-chlorophenol 

Benzo(k) Fluoranthene 

RPD 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? 0 Yes 0 No 

Reviewer: 

SVOC-7 

----------------------
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for Pesticide/PCB analysis performed 
by CLP SOW 1.8. These guidelines are presented to ensure that data validation is performed 
consistently for chemical data collected for the Mound ER Program. However, these guidelines 
may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, and 
validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

U.S. EPA 1991. "Functional Guidelines for Organic Data Review," U.S. Environmental 
Protection Agency, Contract Laboratory Program, June 1991. 

EPA 1990a. "U.S. EPA Contract Laboratory Program, Statement of Work for Organic Analysis, 
Multimedia, Multi-Concentration." Document No. ILM1.0 including Revisions 1.1 
through 1.8. Environmental Protection Agency, March, 1990. 

• 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April1995. • 

2. RESPONSIBILITIES 

Data Validator - A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 

Revision 1.0 
Method DV-004 
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Mound Environmental Restoration Program 

data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

• Initial calibration- at least one RRF and %RSD. 
• Continuing calibration - at least one RRF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

J 

R 

N 

Revision 1. 0 
Method DV-004 

The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 

Page 2 of7 Methods Compendium 
CLP Pesticide Data Validation 



Mound Environmental Restoration Program 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

p Pesticide/PCB results have >25% difference on two different columns 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Introduction: 

Methoxyclor 

Arolcor 1 016 

Arolcor 1221 

Arolcor 1232 

Arolcor 1242 

Arolcor 1248 

Revision 1. 0 
Method D V-004 

No changes to the SOW OLM01.8 except the CRQL's for the 
following compounds have changed: 

Analyte CRQL 
Water (ug!L) 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

Page 3of7 

CRQL 
Soil ( uglkg) 

17 

"'"' .J.J 

33 

"'"' .J.J 

"'"' .J.J 

"'"' .J.J 

Methods Compendium 
CLP Pesticide Data Validation 
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Arolcor 1254 

Arolcor 1260 

Holding Time: 

RTWindows: 

Calibration: 

Blanks: 

Sulfur Cleanup 
Blank: 

Florisil Cartridge 
Check: 

Revision 1.0 
Method D V-004 

Mo_und Environmental Restoration Program 

Analyte CRQL CRQL 
Water (ug!L) Soil (uglkg) 

0.5 33 

0.5 "" ~~ 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the same FGFODR criteria. If any of the analyte recoveries 
are outside QC, then all positive results for that analyte should be 
estimated (J) in all associated samples limits. When any analyte 
%R is < 80%, non-detected sample results should be estimated and 
if %R is> 120%, then non-detected results should be accepted for 
that analyte. When recovery is < 10% for any analyte, then all non
detected results for that analyte should be reje~ted (R) . 

If recovery of three or more analytes is below 10% all associated 
sample results should be evaluated and if necessary, qualified 
based on professional experience. 

Apply the same FGFODR criteria. If any of the analyte recoveries 
are outside QC, then all positive results for that analyte should be 
estimated (J) in all associated samples limits. When any analyte 
%R is < 80%, non-detected sample results should be estimated and 
if %R is> 120%, then non-detected results should be accepted for 
that analyte. When recovery is < 1 0% for any analyte, then all non
detected results for that analyte should be rejected (R). 

If recovery of three or more analytes is below 1 0% all associated 
sample results should be evaluated and if necessary, qualified 
based on professional experience. 

Page 4 of7 Methods Compendium 
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Pesticide GPC 
Calibration: 

Sample Quantitation: 

Instrument Blank: 

Surrogates: 

Matrix Spike: 

Matrix Spike Duplicate: 

Field Duplicate: 

Mound Environmental Restoration Program 

Apply the same FGFODR criteria. If any of the analyte recoveries 
are outside QC criteria, then all positive results for that analyte 
should be estimated (J) in all associated samples. 

Qualification guidelines: If the %R is < 80%, non-detected sample 
results should be estimated if %R is > 120%, then non-detected 
results should be accepted for that analyte. 

If recovery is < 1 0% for any analyte, then all non-detected results 
for that analyte should be rejected (R). For severe QC failures all 
data should be evaluated and if necessary, rejected (R) based on 
professional judgment. 

Apply the FGFODR criteria. When the %D between the two 
column results is > 100%, it is highly unlikely that the analyte is 
present or its quantitation is correct or it is the same analyte, 
therefore, the resultant value should be considered unusable (R). 
However, ifboth results are< CRQL and %Dis> 100%, the value 
should be reported as non-detected (UJ). 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

Apply the FGFODR criteria. 

The field duplicate RPD must be~ 35% for water samples and no 
limits have been set for soils. The same validation criteria apply to 
these additional compounds. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 
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Mound Environmental Restoration Program 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3. 5. 2 Suffogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

3. 5. 3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, wTite 'None'. 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on Sx or 1 Ox. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form. 

3. 5. 6 Instrument Performance Forms 

Complete header section, instrument, column type, date, and time. Enter any outliers; if none, so 
state. 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3.5.8 Pesticide GPC Calibration Outlier Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5. 9 Florisil Cartridge Check Outlier Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation . 

Revision 1. 0 
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Mound Environmental Restoration Program 

3.5.10 Pesticide Identification Summary Table 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5.11 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• Initial calibration- at least one RRF and %RSD. 
• Continuing calibration- at least one RRF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 12 Qualified Data Summary Forms 

Form 1 s for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

PESTICIDES AND PCBs 

D Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

II. QC Summary 

D Surrogate Percent Recovery Summary (Form II PEST) 

D Matrix Spike/Matrix Spike Duplicate Summary (Form III PEST) 

0 Method Blank Summary (Form IV PEST) 

D Laboratory Control Spike 

III. Raw Data 

IliA. Sample Data 

D Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I PEST) 

0 Pesticide Chromatograms 

D GC Integration Report 

0 Pesticide Chromatograms Second GC Column 

D GC Integration Report 

D Manual Work Sheets 

IIIB. Standard(s) Data 

D Initial Calibration of Single Component Analytes (Form VI PEST-I, PEST-2) 

D Initial Calibration ofMulticomponent Analytes (Form VI PEST-3) 

0 Analyte Resolution Summary (Form VI PEST-4) 

0 Calibration Verification Summary (Form VII Pest-!) 

D Calibration Verification Summary (Form VII Pest-2) 

0 Analytical Sequence (Form VIII PEST) 

D Florisil Cartridge Check (Form IX PEST-I) 

0 Pesticide GPC Calibration (Form IX PEST-2) 

0 Pesticide Identification Summary Single Component Analytes (Form X PEST-I) 

D Pesticide Identification Summary Multicomponent Analytes (Form X PEST-2) 

D Chromatograms and Data System Printouts 

0 Retention Times and Corresponding Peak Areas Printouts 

0 Pesticide GPC Calibration Data 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

PESTICIDES and PCBs 

III C. RawQC·Data 

0 Blank Data 

0 Tabulation Results (Form I PEST) 

0 Chromatograms and Data System Printouts 

0 Retention Times and Corresponding Peak Areas Printouts 

0 Matrix Spike Data 

0 Chromatograms and Data System Printouts -
0 Matrix Spike Duplicate Data 

0 Chromatograms and Data System Printouts 

0 Instrument Settings 

0 Instrument Run Logs 

0 Sample Extraction I Preparation Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified. but pertaining to the sample analysis . 
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I. 

II. 

III. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

TITLE- "Report of Data Validation Results" 

HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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Attachment II 

Page 2 of 3 Methods Compendium 
Data Validation Report Format 

• 

• 

• 



• 

• 

• 

VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Fonn is for CLP analyses, data summa!}' reports from laboratory for non-CLP analyses 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 
Laboratory Sample 

ldentiOcation 

-

• 
Holding Time Summary 

Pesticide/PCB Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 
Mound Sample 
Identification Date Collected Date Extracted 

. - - ... 

Page I of I 

• 
I'P-1 

Number of Days Past 
Date Analyzed Holding Time 

I 

: 

I 

'------

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 

Surrogate Recovery Outliers 
Pesticide Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
- Tetrachloro-m-xylene (TCMX) (60- 150%) - Tetrachloro-m-xylene (TCMX) 
- Decachlorobiphenyl (DCB) (60- 150%) - Decachlorobiphenyl (DCB) 

Laboratory Mound Sample TCMX 

Sample ld Sample ld Matrix Cl I C2 Cl 

Reviewer: 
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(60- 150%) 
(60- 150%) 

DCB 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 

- Lindane 
- Heptachlor 
- Aldrin 

- Dieldrin 
- Endrin 
- 4,4'- DDT 

Laboratory Mound 
Sample ID Sample ID 

• 
Matrix Spike Recovery Outliers 

Pesticide/PCB Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(46- 127%) I RPD<50%) - Lindane 
(35 - 130%) I RPD<31 %) - Heptachlor 
(34 - 132%) I RPD<43%) - Aldrin 
(31 - 134%) I RPD<38%) - Dieldrin 
(42- 139%) I RPD<45%) - Endrin 
(23 - 134%) I RPD<50%) - 4,4'- DDT 

Sample 
Matrix Lindane Heptachlor Aldrin Dieldrin 

• 
PP-3 

(56- 123%) I RPD<I5%) 
(40- 131 %) I RPD<20%) 
(42- 120%) I RPD<22%) 
(52- 126%) I RPD<l8%) 
(56- 121%) I RPD<21%) 
(38- 127%) I RPD<27%) 

Endrin 4,4'-DDT 

%R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD 

Reviewer: -------------
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Blank Data Outlier Summary Table 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Instrument Equip. Sulfur Cleanup 
BlankiD Blank ID Blank ID Blank ID 

ANALYTE 

Alpha-BHC 

Beta-BHC 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4' -DOE 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan Sulfate 

4,4'-DDT 

Methoxyclor 

Endrin Ketone 

Endrin Aldehyde 

Alpha-Chlordane 

Gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Applies to Samples: 

PP-4 

Action Level 

Reviewer:-----------
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Calibration Outlier Summary Table 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

Initial Continuing Continuing 
Calibration Calibration Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE Avg. CF RSD<20 * CF RPD<25% * CF RPD<25% 

Alpha-BHC 

Beta-BHC 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan Sulfate 

4,4'-DDT -

Affected Samples: (Client ID) . 

* These flags should be applied to the analytes on the sample data sheets. 

PP-5 

• 

Reviewer:-----------
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Calibration Outlier Summary Table 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

Initial Continuing Continuing 
Calibration Calibration Calibration 

Date: Date: Date: 
Time: Time: Time: 

ANALYTE Avg. CF RSD<20 * CF RPD<25% * CF RPD<25% 

Methoxyclor 

Endrin Ketone 

Endrin Aldehyde 

Alpha-Chlordane 

Gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Affected Samples: (Client ID) 

* These flags should be applied to the analytes on the sample data sheets. 

Reviewer: 

PP-5 

* 
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PP-6 

GC/ECD Instrument Performance Check Outliers 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument ID: 

Date: 
Time: 

ANALYTE RT 

Alpha-BHC 

Beta-BHC 

Gamma-BHC (Lindane) 

Endrin 

4,4'-DDT 

Methoxyclor 

TCMX 

DCB 

4,4' -DDT Breakdown > 20% 

Endrin Breakdown > 20% 

Combined Breakdown > 30% 

Resolution Check Mixture 

Instrument ID: 

Resolution 
ANALYTE <60% 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endosulfan Sulfate 

Methoxyclor 

Endrin Ketone 

Gamma-Chlordane 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

RTWindow Analyte Concentration 

Date: 
Time: 
From To 

% 

% 

% 

Affected Samples: 
(Client ID) 

Date: 
Time: 

True Calc %RPD 

Resolution 

Date: 
Time: 

<100% 

Reviewer:-----------
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Field Duplicate Data Summary Table 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS: Water=< 35% RFD 

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE 

Alpha-BHC 

Beta-BHC 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 
····· 

Dieldrin 

4,4' -DDE 

Endrin 

Endosulfan II 

4,4' -DDD 

Endosulfan Sulfate 

4,4'-DDT 

Methoxyclor 

Endrin Ketone 

Endrin Aldehyde 

Alpha-Chlordane 

Gamma-Chlordane 

Toxaphene 

A roc lor I 016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

PP-7 

Mound 
Sample ID 

Reviewer:-----------
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Pesticide GPC Calibration Check Outliers 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC Limits: 80-120% 

GPC Column: 

Calibration Date: 

GC Column 1: 

GC Column2: 

ANALYTE PERCENT RECOVERY 

Gamma-BHC 

Heptaclor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

Applies to Samples: (Client ID): 

. 

PP-8 

Reviewer:----------
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Pesticide Florisil Cartridge Check Outliers 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC Limits: 80-120% 

Florisil Cartridge Lot No.: 

Date of Analysis: 

GC Column 1: ID: 

GC Column 2: ID: 

ANALYTE PERCENT RECOVERY 

Alpha-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Endosulfan I 

Endrin 

Dieldrin 

4,4'-DDD 

4,4'-DDT 

Methoxyclor 

Tetrachloro-M-Xylene 

Decachlorobiphenyl 

Applies to Samples: (Client ID): 

PP-9 

(mm) 

(mm) 

Reviewer:----------
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Pesticide Identification Summary Table 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS: %0 < 25% -

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE Cl C2 %0 C2 C2 %0 CI C2 %0 

Alpha-BHC 

Beta-BHC 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4' -DOE 

Endrin 

Endosulfan II 

4,4' -DOD 

Endosulfan Sulfate 

4,4'-DDT 

Methoxyclor 

Endrin Ketone 

Endrin Aldehyde 

Alpha-Chlordane 

Gamma-Chlordane 

Toxaphene 

Aroclor I 0 16 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

PP-10 

Mound 
Sample ID 

Cl C2 %0 

Reviewer:-----------
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DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: ·Operable Unit: NA 

Laboratory Name/Location: · Colle.ction Date: 

METALS'/ CYANIDE 

II C. Raw Data 

D Example Calculation 

D Instrument Settings 

D ICP Raw Data 

D Furnace AA Raw Data 

D Mercury Raw Data 

D Cyanide Raw Data 

D Preparation and Distillation Logs Raw Data 

D Percent Solids Determination Logs. 

liD. Standards 

D Preparation Records 
.. - .. . .. . 

D Analysis Records AA and ICP Logs 

III. Sample Receipt· 

D Traffic Reports 

D Sample Log In Record 

D IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis. 

Page 2 of2 
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Pesticide Identification Summary Table 
Pesticide/PCB Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS: %D<25% -
Mound Mound Mound 

Sample ID Sample ID Sample ID 

ANALYTE CI C2 %D C2 C2 %D CI C2 %D 

Alpha-BHC 

Beta-BHC 

Delta-BHC 

Gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4' -DDD 

Endosulfan Sulfate 

4,4' -DDT 

Methoxyclor 

Endrin Ketone 

Endrin Aldehyde 

Alpha-Chlordane 

Gamma-Chlordane 

Toxaphene 

Aroclor I 016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Reviewer: 

PP-10 

Mound 
Sample ID 

Cl C2 %D 

----------------------
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for inorganic (metals) analysis 
performed by CLP SOW 3.0. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

USEP A 1989. "Laboratory Data Validation Functional Guidelines for Evaluating Inorganic 
Analysis," U.S. Environmental Protection Agency, Hazardous Site Evaluation Division, 
October 1989. 

EPA 1990b. "U.S. EPA Contract Laboratory Program, Statement of Work for Inorganic 
Analysis, Multimedia, Multi-Concentration." Document No. ILMl.O including Revisions 
1.1 through 1.8. Environmental Protection Agency, March, 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
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. 3.2 

Mound Environmental Restoration Program 

data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

Data validation is performed using the guidelines presented in Section 3.4 of this document. 

Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria . 

Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted ~o the la_boratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

• MSIMSD - at least one compound recovery and RPD for each analyte group. · 
• LCS - at least one compound. 

,3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

J 

R 

N 

NJ 

UJ 

Revision 1. 0 
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The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 

Presumptive evidence of the presence of the material at an estimated quantity. 

The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity . 
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Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - INORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

I Interference (ICP Serial Dilution, ICS, or GF AA spike recovery) 

L Qualified due to LCS 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

D Duplicate (replicate) limits exceeded 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Follow the Functional Guidelines for Evaluating Inorganic Analyses (FGEIA) (EPA, 1988) and 
apply the following additional criteria: 

The following changes have been incorporated into the CLP SOW Document No. ILM03.0 as 
Modification A: 

Introduction: 

Revision 1. 0 
Method D V-005 

TAL metals analysis has been extended to include lithium, 
molybdenum, bismuth and tin. These additional elements have the 
following CRDLs: 

Analyte CRDL 
Water (ug!L) 

Lithium 100 

Molybdenum 20 

Bismuth 150 

Tin 50 

Page 3 ofB 

CRDL 
Soil (mglkg) 

10 

2 

30 

10 
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Holding Time: 

Initial and Continuing 
Calibration 
Verification: 

CRDL Standard for 
AAandiCP: 

Blanks: 

Revision 1. 0 
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All data deliverables for the OU 9 programs are required to include 
these added elements. 

In addition, lower detection limits have been specified for four 
elements. These are as follows: 

Analyte CRDL CRDL 
Water (ug/L) Soil (mglkg) 

Aluminum 20 4 

Antimony 10 2 

Beryllium 1 0.2 

Vanadium 10 2 

See the CLP SOW Modification A for details on analytical 
methodology for these additional metals. 

Apply the same holding times as other TAL metals (180 days). 

Additional elements as listed above must be incorporated in the 
calibration. The same criteria as established in the FGEIA are to be 
utilized in the evaluation of these analytes. 

Additional elements as listed above must be incorporated in the 
TAL. The same criteria as established in the FGEIA are to be 
utilized in the evaluation of these elements. 

Additional elements and lower CRDLs as presented above must be 
included in the blank analyses. The same criteria as established in 
the FGEIA are to be utilized in the evaluation of these analytes in 
the laboratory blanks. If there is no contamination in the laboratory 
blanks, then sample data will be qualified based on the field blank 
result under the FGEIA blank rules. 
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I CP Interference 
Check Sample: 

Matrix Spike 
Recoverv: 

Analyte 

Lithium 

Molybdenum 

Bismuth 

Tin 

Post Digest Spike 
Sample Recovery: 

Duplicates: 

Revision 1. 0 
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Mound Environmental Restoration Program 

Solution AB shall include the following analytes: 

Analyte mg!L 

Lithium 1.0 

Molybdenum 1.0 

Bismuth 1.0 

Tin 1.0 

A level ± 20% of the true value is to be used as the acceptance 
criteria. Follow FGEIA for qualification if%D > 20%. 

Spikes shall include the following elements at the concentrations 
specified below: 

For ICP!Flame AA For Furnace AA 
---· 

Water Soil Water Soil 
(ug/L) (mglkg) (ug!L) (mglkg) 

100 10 

20 2 

150 30 

50 10 100 50 

Spike recoveries for these elements must meet the same criteria as 
established in the FGEIA. 

Apply FGEIA guidelines. 

Additional elements as listed above must be incorporated in the 
TAL. The aqueous sample criteria for these analytes shall be 
~ 25% RPD for field duplicates. For laboratory duplicates the 
criteria is ± 20% RPD if the result is ;::: Sx the CRDL, and if the 
result is ~ 5x CRDL, the criteria is± the CRDL. 

For soil samples, the criteria shall be ~50% RPD for field 
duplicates. For laboratory duplicates the criteria is ± 35% RPD if 
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Laboratory Control 
Sample: 

ICP Serial Dilutions: 

IDL (Quarterly): 

ICP Interelement 
Correction Factors 
(Annually): 

ICP Linear Ranges 
(Quarterly): 

Analysis Run Log: 

Mound Environmental Restoration Program 

the result is ~ 5x the CRDL, and if the result is ~ 5x CRDL, the 
criteria is ± 2x CRDL. Qualification of data is to be performed 
using the guidelines in FGEIA. 

All of the four additional elements (Li, Mo, Sb and Sn) will be 
included in the LCS analysis. The acceptance criteria for these 
analytes must be in accordance with the FGEIA. 

If sample results are > 50x the IDL, a serial dilution is required. 
The results of this dilution for these elements must be ± 1 0%. 
Positive results exceeding this criteria will be estimated (J). 

Additional elements and lower CRDLs as listed above must be 
incorporated. Follow FGEIA for these additional elements. 

Additional elements as listed above must be incorporated. Follow 
FGEIA for these additional elements. 

Additional elements as listed above must be incorporated. Follow 
FGEIA for these additional elements. 

Additional elements as listed above must be incorporated. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
analysis, and write number of days between each event in the right-hand comer and note whether 
extraction or analysis holding time was exceeded . 

Revision 1. 0 
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3.5.2 Laboratory QC Data Summary Forms 

Complete header section. Complete remainder of table only for those samples which have 
outliers. If no outliers, then write 'None'. 

3.5.3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form. 

3. 5. 6 Replicate Summary Forms 

• 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. • 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 8 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted. 
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3.5.9 Qualified Data Summary Forms 

Fonn Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4 . 

Revision 1. 0 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

METALS I CYANIDE 

0 Table of Contents (Check List) 

I. Case Narrative 

D CoverPage 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. Raw Data 

II A. Sample Data 

0 Results Form I- IN 

liB. Quality Control Data 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Initial and Continuing Calibration Verification [Form II (Part I)- IN] 

CRDL Standard For AA and ICP [Form II (Part II)- IN] 

Blanks [Form III- IN] 

ICP Interference Check Sample [Form IV- IN] 

Spike Sample Recovery [Form VA (Part I) ~ IN] 

Post Digest Spike Sample Recovery [Form VB (Part II)- IN] 

Duplicates [Form VI - IN] 

Laboratory Control Sample [Form VII - IN] 

Standard Addition Results [Form VIII - IN] 

ICP Serial Dilutions [Form IX- IN] 

Instrument Detection Limits (Quarterly) [Form X- IN] 

ICP lnterelement Correction Factors (Annually) [Form XI (Part I)- IN] 

ICP Interelement Correction Factors (Annually) [Form XI (Part II)- IN] 

ICP Linear Ranges (Quarterly) [Form XII- IN] 

Preparation Log [Form XIII- IN] 

Analysis Run Log [Form XIV- IN] 

Page I of2 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Colle'ction Date: 

METALS I CYANIDE 

II C. Raw Data 

0 Example Calculation 

0 Instrument Settings 

0 ICP Raw Data 

0 Furnace AA Raw Data 

0 Mercury Raw Data 

0 Cyanide Raw Data 

0 Preparation and Distillation Logs Raw Data 

0 Percent Solids Determination Logs 

liD. Standards 

0 Preparation Records 

0 Analysis Records AA and ICP Logs 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis. 
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Attachment II 

Example Report Format 
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I. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) · Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) , Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF AS SOCIA TED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

A IT ACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

• Fonn is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Attachment II 

Page 3 of3 Methods Compendium 
Data Validation Report Format 

• 

• 

• 



• 

• 

• Revision 1. 0 
Method D V-005 

Mound Environmental Restoration Program 

Attachment Ill 

Data Validation Worksheets 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 

I Identification 

• 

Holding Time Summary 
Inorganic Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample ldef1tification I Date Collected I Date Analyzed 

Reviewer: 
Page I of I 
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IN-I 

I 
Number of Days 

Past Holding Time 

• 
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Laboratory QC Data Summary Table 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

LCS Matrix: 

LCS LCS ICP Serial Dilution 
>±20% >±20% >10%D 

ANALYTE 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Lithium 
Bismuth 
Molybdenum 
Tin 
Cyanide NA 

Applies to Samples (Client ID): 

IN·2 

Qualification 

Reviewer:-----------

Page I of I 



Matrix Spike Recovery Data Summary Table 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QCLIMITS 
75- 125% 

Mound Mound Mound Mound 
Sample ID Sample ID Sample ID Sample ID 

ANALYTE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Lithium 

Bismuth 

Molybdenum 

Tin 

Cyanide 

JN-3 

Mound 
Sample ID 

Reviewer: __________ _ 
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IN-4 

Blank Outliers 

• Inorganic Compounds -·CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Preparation Blank Matrix Preparation Blank Concentration Units 
(Soil/Water): (UGIL or MG/KG): 

Equip. Prep !nit Cal 
CCBI CCB2 CCB3 

Max 
Action Level 

Blank Blank Blank Cone 

ANALYTE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

• Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Lithium 
Bismuth 
Molybdenum 
Tin 
Cyanide 

Applies to Samples 
(Client JD): 

• Reviewer:-----------

Page I of I 



Calibration Outliers 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Initial Calibration Source: Continuing Calibration Source: 

Calibration Verification Continuing Calibration Verification 

ANALYTE True Found % R(l) True Found % R(l) Found 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Lithium 
Bismuth 
Molybdenum 
Tin 
Cyanide 

Applies to Samples 
(Client 10): 

(I) Control Lim its: Mercury 80-120%; 
Other Metals 90-11 0%; Cyanide 85-II5% 

Reviewer: 

IN-5 

% R(l) M 

----------------------
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Duplicate Sample (Replicate} Data Summary Table 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC Limits. . 
If Result> 5X CRDL, Then ± 20% RPD 
If Result < 5X CRDL, Then ± CRDL 

CRDL CRDL 
Mound Sample ID Mound Sample ID 

RPD Qualification 
Primary Replicate 

ANALYTE Water Soil 

Aluminum 20 4 
Antimony 10 2 

Arsenic 10 2 
Barium 200 40 
Beryllium 1 0.2 
Cadmium 5 I 
Calcium 5000 1000 
Chromium 10 2 
Cobalt 50 10 
Copper 25 5 
Iron 100 20 
Lead 3 0.6 
Magnesium 5000 1000 
Manganese 15 3 
Mercury 0.2 0.1 
Nickel 40 8 

Potassium 5000 1000 
Selenium 5 I 
Silver IO 2 
Sodium 5000 1000 
Thallium IO 2 
Vanadium 10 2 

Zinc 20 4 
Lithium IOO 10 -
Bismuth I 50 30 
Molybdenum 20 2 

Tin 50 10 
Cyanide 10 2 

Reviewer:-----------
Page I of I 



Prepared by: 

Date: 

Field Duplicate Data Summary Table 
Inorganic Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC Limits 
Water:± 25% RPD 

Mound Sample ID Mound Sample ID 
RPD 

Primary Replicate 

ANALYTE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium· 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Lithium 

Bismuth 

Molybdenum 

Tin 

Cyanide 

IN-7 

Qualification 

Reviewer:-----------
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for cyanide analysis performed by 
CLP SOW ILM03.0. These guidelines are presented to ensure that data validation is performed 
consistently for chemical data collected for the Mound ER Program. However, these guidelines 
may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, and 
validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

USEP A 1989. "Laboratory Data Validation Functional Guidelines for Evaluating Inorganic 
Analysis," U.S. Environmental Protection Agency, Hazardous Site Evaluation Division, 
October 1989. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

EPA. 1996. "U.S. EPA Contract Laboratory Program, Statement of Work for Inorganic Analysis, • 
Multi-media, Multi-Concentration." Document No. ILM03.0. U.S. Environmental 
Protection Agency, March 1990. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimun1 of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation . 

. 
. 3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 

Revision 1.0 
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3.2 

Mound Environmental Restoration Program 

data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

Data validation is performed using the guidelines presented in Section 3.4 of this document. 

Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

• MSIMSD 
• LCS 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

J 

R 

N 

NJ 

UJ 

Revision 1. 0 
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The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 

Presumptive evidence of the presence of the material at an estimated quantity. 

The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity . 
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Subqualifiers are used to assist in data assessment by indicating the source of the primary • 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
. following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative.bias (added after subqualifier with a parentheses) 

Examples of final qualification might beJ-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Initial and Continuing 
Calibration 
Verification: 

Blanks: 

Matrix Spike 
Recovery: 

Field Duplicates: 

Revision 1. 0 
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If a sample is analyzed outside the 14 day holding time, qualify the 
result estimated (J, UJ). If the holding time is grossly exceeded, 
apply professional judgment and determine whether to reject (R) 
the data. 

The same criteria as established in the FGEIA are to be utilized in 
the evaluation of cyanide. 

The same criteria as established in the FGEIA are to be utllized in 
the evaluation of cyanide in the laboratory blanks. If there is no 
contamination in the laboratory blanks, then sample data will be 
qualified based on the field blank result under the FGEIA blank 
rules. 

Spike recoveries for cyanide must meet the same criteria as 
established in the FGEIA. 

If the RPD for aqueous field duplicates is greater than 25%, then 
the results will be qualified estimated (J, UJ). 
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Laboratory Replicates: 

Laboratory Control 
Sample: 

Mound Environmental Restoration Program 

If the RPD for soil field duplicates is greater than 50%, then the 
results will be qualified estimated (J, UJ). 

If the sample results are less than Sx the CRDL, then results which 
vary by more than the value of the CRDL are qualified estimated 
(J, UJ). 

If an aqueous sample result is greater than Sx the CRDL and the· 
RPD for the duplicates is greater than 20%, then the results will be 
qualified estimated (J, UJ). 

If a soil sample result is greater than Sx the CRDL, and the RPD 
for the duplicates is greater than 35%, then the results will be 
qualified estimated (J, UJ). 

All of the four additional elements (Li, Mo, Sb and Sn) will be 
included in the LCS analysis. The acceptance criteria for these 
analytes must be in accordance with the FGEIA. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Laboratory QC Summary Forms· 

Complete header section. Complete remainder of table only for those samples which have 
outliers. If no outliers, then write 'None'. 

3.5.3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None' . 

Revision 1. 0 
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3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or 1 Ox. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section. Enter any calibration outliers into the table and indicate the associated 
samples. If no outliers, then write 'None'. 

3. 5. 6 Replicate Summary Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3.5.8 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• MS/MSD 
• LCS 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted. 

3. 5. 9 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

METALS I CYANIDE 

D Table of Contents (Check List) 

I. Case Narrative 

D CoverPage 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

D Description of all Qualifiers used by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

II. Raw Data 

IIA. Sample Data 

D Results Form I- IN 

liB. Quality Control Data 

D Initial and Continuing Calibration Verification [Form II (Part I)- IN] 

D CRDL Standard For AA and ICP [Form II (Part II)- IN] 

D Blanks [Form III- IN] 

D ICP Interference Check Sample [Form IV- IN] 

D Spike Sample Recovery [Form VA (Part I)- IN] 

D Post Digest Spike Sample Recovery [Form VB (Part II) - IN] 

D Duplicates [Form VI - IN] 

D Laboratory Control Sample [Form VII- IN] 

D Standard Addition Results [Form VIII - IN] 

D ICP Serial Dilutions [Form IX- IN] 

D Instrument Detection Limits (Quarterly) [Form X- IN] 

D ICP Interelement Correction Factors (Annually) [Form XI (Part I)- IN] 

D ICP Interelement Correction Factors (Annually) [Form XI (Part II)- IN] 

D ICP Linear Ranges (Quarterly) [Form XII - IN] 

D Preparation Log [Form XIII - IN] 

D Analysis Run Log [Form XIV- IN] 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

METALS I CYANIDE 

IIC. Raw Data 

0 Example Calculation 

D Instrument Settings 

D ICP Raw Data 

D Furnace AA Raw Data 

D Mercury Raw Data 

D Cyanide Raw Data 

0 Preparation and Distillation Logs Raw Data 

D Percent Solids Determination Logs 

liD. Standards 

D Preparation Records 

D Analysis Records AA and ICP Logs 

Ill. Sample Receipt 

D Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis . 

Page 2 of2 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE - "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a). GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GFAA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

A IT ACHMENT V Chain-of-Custody 

• Fonn is fur CLP analyses, data summary reportS from laboratory for non-CLP analyses 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 
Identification 

• 
Holding Time Summary 

Inorganic Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

• 
IN-I 

Number of Days 
Mound Sample Identification Date Collected Date Analyzed Past Holding Time 

~ 

Reviewer: --------------
Page I of I 



Laboratory QC Data Summary Table 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

LCS Matrix: 

LCS LCS ICP Serial Dilution 
>±20% >±20% >10% D 

ANALYTE 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Lithium 
Bismuth 
Molybdenum 
Tin 
Cyanide NA 

Applies to Samples (Client ID): 

Reviewer: 

IN-2 

Qualification 

----------------------
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Matrix Spike Recovery Data Summary Table 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS 
75- 125% 

Mound Mound Mound Mound 
Sample ID Sample ID Sample ID Sample ID 

ANALYTE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Lithium 

Bismuth 

Molybdenum 

Tin 

Cyanide 

IN-3 

Mound 
Sample ID 

Reviewer:-----------
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IN-4 

Blank Outliers 
Inorganic Compounds - CLP SOW • Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Preparation Blank Matrix Preparation Blank Concentration Units 
(Soil/Water): (UGIL or MG/KG): 

Equip. Prep !nit Cal 
CCBl CCB2 CCB3 

Max 
Action Level 

Blank Blank Blank Cone 

ANALYTE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead • Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Lithium 
Bismuth 
Molybdenum 
Tin 
Cyanide 

Applies to Samples 
(Client 10): 

Reviewer: ---------------------- • Page 1 of I 
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Calibration Outliers 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Initial Calibration Source: Continuing Calibration Source: 

Calibration ·verification Continuing Calibration Verification 

ANALYTE True Found % R(1) True Found % R (1) Found 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Lithium 
Bismuth 
Molybdenum 
Tin 
Cyanide 

Applies to Samples 
(Client ID): 

(I) Control Limits: Mercury 80-120%; 
Other Metals 90-11 0%; Cyanide 85-115% 

Reviewer: 

IN-5 

% R (1) M 

----------------------
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Duplicate Sample (Replicate) Data Summary Table 
Inorganic Compounds - CLP SOW 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC Limits 
If Result> 5X CRDL, Then ± 20% RPD 
If Result < 5X CRDL; Then ± CRDL 

CRDL CRDL 
Mound Sample ID Mound Sample ID 

RPD Qualification 
Primary Replicate 

ANALYTE Water Soil 

Aluminum 20 4 

Antimony 10 2 

Arsenic 10 2 

Barium 200 40 

Beryllium I 0.2 

Cadmium 5 I 

Calcium 5000 1000 

Chromium 10 2 

Cobalt 50 10 

Copper 25 5 

Iron 100 20 

Lead 3 0.6 

Magnesium 5000 1000 

Manganese 15 3 

Mercury 0.2 0.1 

Nickel 40 8 

Potassium 5000 1000 

Selenium 5 I 

Silver 10 2 

Sodium 5000 1000 

Thallium 10 2 

Vanadium 10 2 

Zinc 20 4 

Lithium 100 10 

Bismuth !50 30 

Molybdenum 20 2 

Tin 50 10 

Cyanide 10 2 

Reviewer:-----------
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Prepared by: 

Date: 

Field Duplicate Data Summary Table 
Inorganic Compounds - CLP SOW 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC Limits 
Water:± 25% RPD 

Mound Sample ID Mound Sample ID 
RPD 

Primary Replicate 

ANALYTE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Lithium 

Bismuth 

Molybdenum 

Tin 

Cyanide 

Reviewer: 

IN-7 
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I 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for general chemistry analysis 
performed by USEP A methods. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

EPA. 1993. "Methods for Chemical Analysis of Water and Wastes." U.S. Environmental 
Protection Agency, EPA- 600/4-79-020. March 1983. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 
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Mound Environmental Restoration Program 

4t 3. PROCEDURES 

4t 

4t 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratG>ry sample result calculations will be re:-calculated and verified following 
the guidelines described below. 

• For manual calculations, I 0 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Oata Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

U The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

Revision 1.0 
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J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

N Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS -ANIONS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

3.4.1 FLUORIDE- EPA METHOD 340.2 
SULFATE- EPA METHOD 375.2 
TOTAL NITROGEN- EPA METHOD 351.3 
TOTAL PHOSPHORUS- EPA METHOD 365. 1 
NITRITE- EPA METHOD 354. 1 
AMMONIA -EPA METHOD 350.11350.2 

Holding Time: Verify the samples were analyzed within the holding time period 
specified in A-007 in the Methods Compendium. Qualify results as 
estimated with (J) or (UJ) if holding time was exceeded. If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 
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Calibration: 

Blanks: 

Matrix Spike: 

Matrix Spike 
Duplicate: 

Field Duplicate: 

Revision 1. 0 
Method DV-007 
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Verify initial 4 point (3 points plus one reagent blank) calibration 
had a correlation coefficient :?: 0.995. Verify that a continuing 
calibration check was run every 20 samples and its response was 
within 15% of true value. If any samples were analyzed with a 
non-compliant calibration standard, then the results associated with 
the non-compliant standard must be estimated (J). 

Method blank must be analyzed every 20 samples and 
contamination must be less than PQL. 

Equipment blank sample are qualified using qualification guidance 
levels derived from method blank contamination. Qualification 
level for samples are determined from the maximum contamination 
levels in method and equipment blank contamination. If the 
contamination is greater than the PQL, then: 

Qualification Guidance Level = 5x contamination in blank. 

Qualification Guidelines: 

• If results < PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U) . 
• If results > 5x contamination, then no action is taken. 

Recovery should be 75- 125%. 

Qualification Guidelines: 

• If sample result is < 4x spike level and %R < 75% estimate all 
positive results and non-detected results; 

• If %R > 125% estimate positive and accept non-detected 
results; and 

• If %R < 10% reject all results (R). 

The Relative Percent Difference (RPD) should be < 20%. If> 20% 
use professional judgment. 

Verify a field duplicate sample was analyzed for every 1 0 field 
samples or less of each matrix. The RPD must be ~ 25% for water 
and~ 50% for soils. If criteria were not met, estimate (J) all sample 
results associated with that duplicate sample . 

Page 4 of9 Methods Compendium 
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3.4.2 CHLORIDE- EPA METHOD 9250 OR 9251/EPA METHODS 325.1 OR 325.2 • 
Holding Time: 

Calibration: 

Blanks: 

Laboratorv Control 
Samule: 

Revision 1.0 
Method DV-007 

Verify the samples were analyzed within the holding time period in 
Method A-007 in the Methods Compendium. If the holding time 
was exceeded, qualify results as estimated with (J) or (UJ). If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 

Verify initial 4 point (3 points plus one reagent blank) calibration 
had a correlation coefficient ~ 0.995. Verity that a continuing 
calibration check was run every 20 samples and its response was 
within 15% of true value. If any samples were analyzed with a 
non-compliant calibration standard, then the results associated with 
the non-compliant standard must be estimated (J). 

Method blank must be analyzed every 20 samples and 
contamination must be less than PQL. 

Equipment blank sample are qualified using qualification guidance 
levels derived from method blank contamination. Action level for 
samples is determined from the maximum contamination levels in 
method and equipment blank contamination. If the contamination • 
is greater than the PQL, then: 

Qualification Guidance Level = 5x contamination in blank. 

Qualification Guidelines: 

• If results< PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U). 
• If results > 5x contamination, then no action is taken. 

Verity a Laboratory Control Sample (LCS) was analyzed with each 
initial calibration to demonstrate its validity. If the criteria was not 
met, then: 

• If the recovery is below criteria and greater than 10 percent, 
quality positive results estimated, (J) and non-detects unusable, 
(R). 

• If the recovery is less than or equal to l 0 percent, then qualify 
all results unusable, (R). 
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Matrix Spike: 

Matrix Spike 
Duplicate: 

Field Duplicate: 

Mound Environmental Restoration Program 

• For recoveries greater than the specified criteria, no action is 
taken for non-detects and positive results will be qualified 
estimated, (J). For recoveries which grossly exceed the 
specified criteria, positive results may be qualified unusable, 
(R), based on the validator's professional judgment. 

Recovery should be 75- 125%. 

Qualification Guidelines: 

• If sample result is < 4x spike level and %R < 75% estimate all 
positive and non-detected results; 

• If %R > 125% estimate positive results (J) and accept non
detects; and 

• If %R < 10% reject all results (R). 

The Relative Percent Difference (RPD) should be < 20%. If> 20% 
use professional judgment. 

Verify a field duplicate sample was analyzed for every 1 0 field 
samples or less of each matrix. The RPD must be::;; 25% for water 
and ::;; 50% for soils. If criteria was not met the estimate (J) all 
sample results associated with that duplicate sample. 

3.4.3 NITRATE-NITRITE- EPA METHOD 353.2 

Holding Time: 

Calibration: 

Revision 1. 0 
Method DV-007 

Verify the samples were analyzed within the holding time period in 
Method A-007 in the Methods Compendium. If the holding time 
was exceeded qualify results as estimated with (J) or (UJ). If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 

Verify initial 4 point (3 points plus one reagent blank) calibration 
had a correlation coefficient 2:: 0.995. Verify that a continuing 
calibration check was run every 20 samples and that its response 
was within 15% of true value. If any samples were analyzed with a 
non-compliant calibration standard, then the results associated with 
a non-compliant standard must be estimated (J) . 
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Blanks: 

Laboratory Control 
Sample: 

Matrix Spike: 

Revision 1. 0 
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Method blank must be analyzed every 20 samples and 
contamination must be less than PQL. 

Equipment blank sample are qualified using qualification guidance 
levels derived from method blank contamination. Qualification 
level for samples are determined from the maximum contamination 
levels in method and equipment blank contamination. If the 
contamination is greater than the PQL, then: 

Qualification Guidance Level = 5x contamination in blank. 

Qualification Guidelines: 

• If results < PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U). 
• If results > 5x contamination, then no action is taken. 

Verify a Laboratory Control Sample (LCS) was analyzed with each 
initial calibration to demonstrate its validity. If the criteria was not 
met, then: 

• 

• If the recovery is below criteria and greater than 1 0 percent, • 
qualify positive results estimated, (J) and non-detects unusable, 
(R). 

• If the recovery is less than or equal to 10 percent, then qualify 
all results unusable, (R). 

• For recoveries greater than the specified criteria, no action is 
taken for non-detects and positive results will be qualified 
estimated, (J). For recoveries which grossly exceed the 
specified criteria, positive results may be qualified unusable, 
(R), based on the validator's professional judgment. 

Recovery should be 75- 125%. 

Qualification Guidelines: 

• If sample result is < 4x spike level and %R < 75% estimate all 
positive and non-detected results; 

• If %R > 125% estimate positive results (J) and accept non
detects; and 
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Matrix Spike 
Duplicate: 

Field Duplicate: 

Mound Environmental Restoration Program 

• If%R < 10% reject all results (R) . 

The Relative Percent Difference (RPD) should be< 20%. If> 20% 
use professional judgment. 

Verify a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be s; 25% for water 
and s; 50% for soils. If criteria was not met, estimate (J) all sample 
results associated with that duplicate sample. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3. 5. 2 Anion Data Suf!1mary Forms 

Complete header section. Fill in remainder if criteria was exceeded. 

3. 5. 3 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for matrix spike 
recovery, calibration, field duplicate, and replicate tables along with the data validators initials 
and date. This calculation should show the formula, actual sample values, and final result. Use 
the following as a guideline for calculations to show: 

• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The· first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted . 

Revision 1. 0 
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3. 5. 4 Qualified Data Summary Forms 

Form ls for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 

Revision 1.0 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

ANION (circle): N02-N03 so4 Cl F TOC TKN TP NH4 
GENERAL CHEMISTRY AND TOC 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

IIA. Sample Data 

0 Example Calculation Sheet 

0 Instrument Settings 

0 Analytical Raw Data (Behind Each Result) 

JIB. Standards Data 

D Standards Preparation Data 

D Initial and Continuing Calibration 

IIC. RawQC Data 

TSS 

D Quality Control Results [Blanks, LCS, MSIMSD, Replicate (TOC Only)] 

0 Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Logs I Instrument Calibration I Tuning 

D · Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination Logs 

III. Sample Receipt 

D Traffic Reports 

0 Sample Log In Record 

D IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

. . 1 Any records not spec1fied, but penammg to the sample analys1s . 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description ofTask (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
t) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) · Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

Fonn is for CLP analyses, data summary reports from laboratory for non·CLP analyses 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Cl- SW9251/E325.2 S04 - E375.2 

TKN- E351.3 TP- E365.1 

Laboratory Sample 

I 
Mound Sample 

I Identification Identification 

• 

Holding Time Summary 
Anions and TOC 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

TOC- E415.1/E415.2 

NH4 - E350.1 

Date Collected I Analysis 

Page I of I 
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AN-I 

NO/N02 - E353.2 F- E340.2 

I I 
Number of Days 

Date Analyzed Past Holding Time 

Reviewer: 

• 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument ID For: I Chloride: 
I Sulfate: 

Data Summary Table 
Anions and TOC 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I Nitrate-Nitrite: 
I Fluoride: 

Calibration 

AN-2 

I TOC: 

I 
Blanks 

Initial Continuing Method ID Method ID Method ID 
ANALYTE COEFF < 0.995 %D<l5 

Chloride 
Sulfate 
Nitrate- Nitrite 
Fluoride 
TOC 
Applies to Samples (Client ID): 

Matrix Spike/Matrix Spike Duplicate I LCS (75- 125% R, < 20% RPD) 

Chloride Sulfate Nitrate-Nitrite Fluoride TOC 

Sample ID Matrix %R %RPD %R %RPD %R %RPD %R %RPD %R %RPD 

Field Duplicates (Water=< 25% RPD) 

Sample ID Sample ID Sample ID Sample ID 
ANALYTE 

Chloride 
Sulfate 
Nitrate-Nitrite 
Fluoride 
TOC 

Reviewer: ---------------------
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Data Summary Table 
Anions and TOC 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

AN-2 

Instrument ID For: Total Phosphorus: Total Nitrogen: Ammonia: Nitrite: 

Calibration Blanks 
Initial Continuing Method ID Method ID Method ID 

ANALYTE COEFF < 0.995 %D< 15 

Total Phosphorus 
Total Nitrogen 
Ammonia 
Nitrite 

Applies to Samples (Client ID): 

..... 

Matrix Spike/Matrix Spike Duplicate I LCS (75 - 125% R, < 20% RPD) 

Total Phosphorus Total Nitrogen Ammonia 

Sample ID Matrix %R %RPD %R %RPD %R %RPD 

Field Duplicates (Water=< 25% RPD) 

Sample ID Sample ID Sample ID Sample ID 
ANALYTE 

Total Phosphorus 
Total Nitrogen 
Ammonia 
Nitrite 

Reviewer:-----------
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and Total Suspended Solids 
(TSS) Data Validation 

Revision 1.0 

Mound Plant 
Miamisburg, OH 

Source Document: QAPP (April1995) 



Mound Environmental Restoration Program 

1. · INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for total dissolved and total suspended 
solids analysis performed by USEP A methods. These guidelines are presented to ensure that data 
validation is performed consistently for chemical data collected for the Mound ER Program. 
However, these guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies 
or conditions, and validators may need to use professional judgment in these limited cases. These 
cases may include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs 
not described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1993. "Methods for Chemical Analysis of Water and Waste," U.S. Environmental 
Protection Agency, EPA- 600/4-79-020 revised March 1983. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

• 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two • 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

Revision 1. 0 
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Mound Environmental Restoration Program 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, I 0 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• LCS - at least one compound . 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS -ANIONS 

Qualified due to method blank or a field blank 

Revision 1. 0 
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Mound Environmental Restoration Program 

c Qualified due to calibration 

H Holding time exceeded 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be 1-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Balance Check: 

Blanks: 

Laboratorv Control 
Sample: 

Revision 1. 0 
Method DV-008 

Verify the samples were analyzed within the holding time in 
Method A-008 in the Methods Compendium. If the holding time 
was exceeded, qualify results as estimated with (J) or (UJ). If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 

Verify the balance was checked with S class weights daily before 
use. If balance was not calibrated, qualify all results obtained on 
that balance'as estimated since the last successful calibration. 

Method blank must be analyzed every 20 samples and 
contamination must be less than PQL. 

Equipment blank sample are qualified using qualification guidance 
levels derived from method blank contamination. Qualification 
guidance level for samples is determined from the maximum 
contamination levels in method and equipment blank 
contamination. If the contamination is greater than the PQL, then: 

Qualification Guidance Level = 5x contamination in blank. 

Qualification Guidelines: 

• If results < PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U). 
• If results > 5x contamination, then no action is taken. 

Verify a Laboratory Control Sample (LCS) was analyzed with each 
initial calibration to demonstrate its validity. If the criteria was not 
met, then: 
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Field Duplicate: 

Mound Environmental Restoration Program 

• If the recovery is below criteria and greater than I 0 percent, 
qualify positive results estimated, (J) and non-detects unusable, 
(R). 

• If the recovery is less than or equal to 10 percent, then qualify 
all results unusable, (R). 

• For recoveries greater than the specified criteria, no action is 
taken for non-detects and positive results will be qualified 
estimated, (J). For recoveries that grossly exceed the specified 
criteria, positive results may be qualified unusable, (R), based 
on the validator's professional judgment. 

Verify a field duplicate sample was analyzed for every I 0 field 
samples or less of each matrix. The RPD must be :::; 25% for water. 
If RPD > 25% qualify all sample results associated with that 
duplicate sample as estimated (J). 

3.5 Data Validation Reporting Requirements· 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II . 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 TSSITDS Data Summary Forms 

Complete header section. Fill in remainder if criteria was exceeded. 

3. 5. 3 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for the field 
duplicate along with the data validators initials and date. This calculation should show the 
formula, actual sample values, and final result. Use the following as a guideline for calculations 
to show: 

• LCS - at least one compound . 
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The first draft report of data validation results is delivered to the Data Validation Reviewer or • 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted. 

3. 5. 4 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

ANION (circle): N02-N03 so4 Cl F TOC TKN TP NH4 
GENERAL CHEMISTRY AND TOC 

0 Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

D Description of all Qualifiers used by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

D Summary of Sample Results 

D Summary of Quality Control Results 

D Summary of Analysis and Preparation Dates 

II. Raw Data 

IIA. Sample Data 

D Example Calculation Sheet 

D Instrument Settings 

D Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

D Standards Preparation Data 

D Initial and Continuing Calibration 

IIC. Raw QC Data 

TSS 

D Quality Control Results [Blanks, LCS, MSIMSD, Replicate (TOC Only)] 

D Quality Control Raw Data (Behind Each Result) 

D Instrument Run Logs I Instrument Calibration I Tuning 

D Sample Preparation I Extraction I Digestion Logs 

D Percent Solids Determination Logs 

III. Sample Receipt 

D Traffic Reports 

D Sample Log In Record 

D IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

. . 1 Any records not specified, but pertammg to the sample analys1s . 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results ofholding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

\ . 
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Pesticides/PCBs 

a) GC/ECD Perfonnance Check 
b) Perfonnance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

. i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Perfonnance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF AS SOCIA TED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

..... 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

Fonn is for CLP analyses, data summary reports from laboratory for non-CLP analyses 

Revision 1. 0 
Attachment II 

Page 3 of 3 Methods Compendium 
Data Validation Report Format 

• 

• 

• 



• 

• 

• Revision 1. 0 
Method DV-008 

Mound Environmental Restoration Program 

Attachment Ill 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 

I 
Mound Sample I Identification Identification 

• 

Holding Time Summary 
TSS and TDS 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Date Collected Analysis 

Page I of I 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for total organic carbon analysis 
performed by USEP A methods. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1983. "Methods for Chemical Analysis of Water and Wastes," U.S. Environmental 
Protection Agency, EPA- 600/4-79-020, March 1983. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

• 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two • 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 
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• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound . 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the GLP Functional Guidelines are the 
following: 

u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

N Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 
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SUBQUALIFIERS -ANIONS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples affinal qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Blanks: 

Revision 1. 0 
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Verify the samples were analyzed within the holding time period 
specified in Method A-009 of the Methods Compenium. Qualify 
results as estimated with (J) or (UJ) if holding time was exceeded. 
If the holding time was grossly exceeded, professional judgment 
may be used for qualifying the data as unusable (R). 

Verify initial 5-point calibration had a correlation coefficient 
;:::. 0.995. Verify that a continuing calibration was run every 20 
samples and its response was within 15% of true value. If any 
samples were analyzed with a non-compliant calibration standard, 
then the results associated with the non-compliant standard are 
estimated ( J). 

Method blank must be analyzed every 20 samples and 
contamination must be less than the PQL. 

Equipment blank samples are qualified using qualification 
guidance levels derived from method blank contamination. 
Qualification level for samples are determined from the maximum 
contamination levels in method and equipment blank 
contamination. Ifthe contamination is greater than the PQL, then: 

Qualification Guidance Level 5x contamination in blank. 
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Matrix Spike: 

Matrix Spike 
Duplicate: 

Replicate: 

Field Duplicate: 

Mound Environmental Restoration Program 

Qualification Guidelines: 

• If results < PQL, then no action is taken. 

• If results < 5x contamination, then report the value with a (U). 

• If results > 5x contamination, then no action is taken. 

• If gross contamination is evident, then all associated sample 
results should be flagged as unusable (R). 

Recovery should be 75- 125%. 

Qualification' Guidelines: 

• If sample result is< 4x spike level and %R < 75% estimate all 
positive and non-detected results; 

• If%R > 125% estimate positive results (J); and 

• If %R < 10% reject all results (R) . 

The Relative Percent Difference (RPD) should be ~ 20%. If> 20% 
use professional judgment. 

Verify at least 4 analyses of each sample were performed. The 
RSD for the four analyses should be ~ 25%. If RSD is greater 
than 25%, qualify the result as estimated (J). The inhomogeneity of 
soil, may prevent achieving the required RSD criteria. Professional 
judgment should be used to determine if matrix effects are the 
cause of non-compliance with the criteria. 

Verify a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be ~ 25% for water 
and ~ 50% for soils. If the criteria were not met, estimate (J) all 
sample results associated with the duplicate sample. · 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II . 
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Data outlier summary forms presented in Attachment III are to be completed as described in this • 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. s~ 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3. 5. 2 Data Summary Forms 

Complete header section. Fill in remainder if criteria was exceeded. 

3.5.3 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for the matrix 
spike recovery, calibration, field duplicate, and replicate tables along with the data validators 
initials and date. This calculation should show the formula, actual sample values, and final result. 
Use the following as a guideline for calculations to show: 

• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3.5.4 Qualified Data Summary Forms 

Forni Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

ANION (circle): N02-N03 so4 Cl F TOC TKN TP NH4 

GENERAL CHEMISTRY AND TOC 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

IIA. Sample Data 

0 Example Calculation Sheet 

0 Instrument Settings 

0 Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

0 Standards Preparation Data 

0 Initial and Continuing Calibration 

IIC. Raw QC Data 

TSS 

0 Quality Control Results [Blanks, LCS, MS/MSD, Replicate (TOC Only)] 

0 Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Logs I Instrument Calibration. I Tuning 

D Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination Logs 

III. Sample Receipt 

D Traffic Reports 

0 Sample Log In Record 

D IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified. but penaining to the sample analysis. 
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Attachment II 

Example Report Format 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description ofTask (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h). System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compound_s 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Perfonnance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
· ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

c) 
d) 
e) 
f) 

g) 
h) 
i) 

Anions 

i) Preparation Blanks 
ii) Calibration Blanks 
Interference Check Sample 
Laboratory Control Sample 
Duplicate Sample Analysis 
Matrix Spike Sample Analysis 
i) lCP Metals 
ii) GFAA Metals 
iii) Cyanide 
Furnace Atomic Absorption QC 
ICP Serial Dilution 
Sample Result Verification 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Fonn is for CLP analyses, data summruy repons from laboratory for non-CLP analyses 
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Attachment Ill 

Data Validation Worksheets 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Cl- SW9251/E325.2 so4- E375.2 

TKN- E351.3 TP- E365.1 

Laboratory Sample 

I 
Mound Sample 

I Identification Identification 

• 

Holding Time Summary 
Anions and TOC 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

TOC- E415.1/E415.2 

NH4- E350.1 

Date Collected Analysis 
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NO/N02 - E353.2 F- E340.2 

I I Number of Days 
Date Analyzed Past Holding Time 

Reviewer: 

• 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument ID For: I Chloride: 
I Sulfate: 

Data Summary Table 
Anions and TOC 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I Nitrate-Nitrite: 
·1 Fluoride: 

Calibration 

AN·2 

I TOC: 

I 
Blanks 

Initial Continuing Method ID Method ID Method ID 
ANALYTE COEFF < 0.995 %D< 15 

Chloride 
Sulfate 
Nitrate - Nitrite 
Fluoride 
TOC 
Applies to Samples (Client ID): 

Matrix Spike/Matrix Spike Duplicate I LCS (75 • 125% R, < 20% RPD) 

Chloride Sulfate Nitrate-Nitrite Fluoride TOC 

Sample ID Matrix %R %RPD %R %RPD %R %RPD %R %RPD %R %RPD 

Field Duplicates (Water=< 25% RPD) 

Sample ID Sample ID Sample ID Sample ID 
ANALYTE 

Chloride 
Sulfate 
Nitrate-Nitrite 
Fluoride 
roc 

Reviewer:-----------
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Data Summary Table 
Anions and TOC 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

AN-2 

Instrument ID For: Total Phosphorus: Total Nitrogen: Ammonia: Nitrite: 

Calibration Blanks 
Initial Continuing Method ID Method ID Method ID 

ANALYTE COEFF < 0.995 o/oD< 15 

Total Phosphorus 
Total Nitrogen 
Ammonia 
Nitrite 

Applies to Samples (Client ID): 

Matrix Spike/Matrix Spike Duplicate I LCS (75 - 125% R, < 20% RPD) 

Total Phosphorus Total Nitrogen Ammonia 

Sample ID Matrix %R %RPD %R %RPD %R %RPD 

Field Duplicates (Water=< 25% RPD) 

Sample ID Sample ID Sample ID Sample ID 
ANALYTE 

Total Phosphorus 
Total Nitrogen 
Ammonia 
Nitrite 

Reviewer: __________ _ 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for explosives analysis performed by 
USEP A Method SW8330. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, 1B and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

• 

EPA. 1990. 'Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, • 
SW-846, Volun1es lA, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. . RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 
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• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify. 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data; as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, I 0 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculati.on per batch will.be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to _verifying sample calculations, the validators verify: 

• Initial calibration- at least one RF and %RSD. 
• Continuing calibration - at least one RF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

J 

Revision 1. 0 
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The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical va)ue is an estimated .quantity. 
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R The data are unusable (compound may or may not be present). Resampling and 
reanalysis is necessary for verification. 

N Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank. 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Revision 1. 0 
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Verify the samples were extracted and analyzed holding times 
specified in Method A-010 of the Methods Compendium. Qualify 
results as estimated with (J) and (UJ) if holding times were 
exceeded. If the holding time was grossly exceeded, professional 
judgment may be used for qualifying the data as unusable (R). 

Verify the Percent Relative Standard Deviation (% RSD) of the 
Response Factors (RF) for the initial 5-point calibration was 
~ 20%. Verify that a continuing calibration check was run every 10 
samples and that the percent difference (%0) in RFs was within 
15% of average RF from the initial calibration. If any samples were 
analyzed with a non-compliant calibration standard, then the 
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Blanks: 

Matrix Spike: 

Matrix Spike 
Duplicate: 
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positive results associated with a non-compliant standard must be 
estimated (J). 

If %D or %RSD was > 50% then all positive and non-detected 
values for that analyte must be estimated (J) and unusable (R), 
respectively. If the %D or %RSD is grossly outside criteria, 
professional judgment may be used for qualifying the data 
unusable (R). 

Method blank must be analyzed for each batch of samples 
extracted for each matrix and contamination must be less than 
PQL. 

Equipment blank sample are qualified using qualification guidance 
levels derived from method blank contamination. Action Level for 
samples are determined from the maximum contamination levels in 
method and equipment blank contamination. If the contamination 
is greater than the PQL, then for each affected analyte: 

Qualification Guidance Level = 5x contamination in blank. 

Qualification Guidelines: 

• If results < PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U). 
• If results > 5x contamination, then no action is taken. 

Recoveries are compound dependant and should correspond to 
those specified in Method A-010 of the Methods Compendium for 
soils and water. 

The RPDs are compound dependant and should correspond to 
those specified in Method A-010 of the Methods Compendium for 
soils and water. 

The positive values for those compounds that fail MS/MSD criteria 
but have recoveries > 1 0% should be estimated in the unspiked 
sample. 

For a matrix spike analyte which is outside recovery criteria, but 
whose recovery is greater than I 0%, then positive analyte sample 
results in associated samples are qualified estimated (J). Non-

Page 4 of7 Methods Compendium 
Explosives Data Validation 



Surrogates: 

Laboratorv Control 
Sample: 
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detected analyte results in associated samples are evaluated on 
professional judgment. 

For a matrix spike analyte which is outside recovery criteria, with a 
recovery less than 10%, then positive analyte sample results in 
associated samples are qualified estimated (J). Non-detected 
analyte results in associated samples are rejected (R). 

Two surrogates are used in this analysis: 

• Nitroglycerin is the surrogate corresponding to PETN. If 
recovery for nitroglycerin is not within QC limits as specified 
in Method A-010 of the Methods Compendium, the sample 
must be re-extracted and reanalyzed. If the recovery is still 
outside QC limits, but > 10%, then a positive result for PETN 
is qualified as estimated (J) and non-detected PETN result is 
evaluated on professional judgment. If nitroglycerin recovery is 
< 10%, then positive PETN result is estimated and 
non-detected PETN result is rejected (R). 

Verify that the wavelength of the detector is set 220nm for 
PETN .:and nitroglycerin analysis. Unless supporting 
documentation for selecting a wavelength other than 220nm is 
present, reject (R) all data at a different wavelength other than • 
220nm. 

• 4-Nitrotoluene is used as the surrogate for all the remaining 
analytes. If recovery for 4-nitrotoluene is not within QC limits 
as specified in Method A-0 10 of the Methods Compendium, 
the sample must be re-extracted and re-(Jilalyzed. If the 
recovery is still outside QC limits, but > 1 0%, then positive 
results are qualified as estimated (J) and non-detected results 
are evaluated on professional judgment. If 4-nitrotoluene 
recovery is < 10%, then positive results are estimated and 
non-detected results are rejected (R). 

Laboratory control sample (LCS) recoveries must be within QC 
limits in Method A-010 or all associated samples must be re
extracted with another LCS. If the criteria was not met, then: 

• If the recovery is below criteria and greater than 10%, qualify 
positive results estimated, (J) and non-detects unusable, (R). 
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Field Duplicate: 

Mound Environmental Restoration Program 

• If the recovery is less than or equal to 10 percent, then qualify 
all results unusable, (R). 

• For recoveries greater than the specified criteria, no action is 
taken for non-detects and positive results will be qualified 
estimated, (J). For recoveries that grossly exceed the specified 
criteria, positive results may be qualified unusable, (R), based 
on the validator's professional judgment. 

Verify a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be s; 25% for water 
and s; 50% for soils. If criteria were not met, then estimate (J) the 
positive results for that analyte(s) in both samples. If one of the 
sample result is > PQL and the other is non-detected, then both 
results are estimated. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 

• validation report and must be signed and dated by the data validator and reviewer. 

• 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analy~is holding time was exceeded. 

3.5.2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
slirrogate outliers. If no outliers, then write 'None'. 

3. 5. 3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples' which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. This 
form will also be used for laboratory control sample outliers. 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate .form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or 1 Ox. Enter the associated sample IDs . 

Revision 1. 0 
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3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom ofform. 

3. 5. 6 Field Duplicate Forms 

Complete header section and sample IDs .. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 7 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• Initial calibration- at least one RF and %RSD. 
• Continuing calibration- at least one RF and %D. 
• Surrogate - at least one set of surrogates from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 8 Qualified Data Summary Forms 

Forni 1 s for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

EXPLOSIVES 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of Data Qualifiers used in the Report 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

II A. Sample Data 

0 Example Calculation 

0 Instrument Settings ..... 

0 Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

0 Standards Preparation Data 

0 Initial and Continuing Calibration 

0 Retention Time Windows 

0 Instrument Calibration I Tuning 

0 Raw Data Behind Each Result 

IIC. Raw QC Data 

0 Quality Control Results (Blanks, LCSs, MSIMSDs) 

0 Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Log 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination Logs 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

[J IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

. . 1 Any records not specified. but penammg to the sample analysis . 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 
' 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

the laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GC/ECD Perfonnance Check 
b) Perfonnance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) · Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cl~anup 

h) Compound Identification 
i) System Perfonnance 
j) Compound Quantitation and :Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample ' 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the follo\\'ing 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

Form is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Prepared by: 

-
Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample I Identification 

• 

Holding Time Summary 
Explosive Compounds - SW8330 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample 1 I Identification Date Collected Date Extracted 

Page I of I 

• 

EXP-1 

I I Number of Days 
Date Analyzed Past Holding Time 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Nitroglycerin 

- 4-Nitrotoluene 

• 
Surrogate Recovery Outliers 

Explosive Compounds - SW8330 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(50- 150%) - Nitroglycerin 
(50- 150%) - 4-Nitrotoluene 

Laboratory Sample ld Mound Sample ld Sample Matrix Nitroglycerin 

Cl C2 

-

Page I of I 

• 
EXP-2 

(50- 150%) 
(50- 150%) 

4-Nitrotoluene 

Cl C2 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Matrix Spike Recovery Outliers 
Explosives Compounds - SW8330 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

EXP-3 

Soil Quality Control Limits (high concentration) Water Quality Control Limits (low concentration) 

- RDX (40- 160%) I RPD<40%) - RDX (62- 87%) I RPD<20%) 
- 1,3,5-TNB (40- 160%) I RPD<30%) - 1,3,5-TNB (85 - I 00%) I RPD<20%) 
- 2,4,6-TNT (40- 160%) I RPD<40%) - 2,4,6-TNT (78- 102%) I RPD<20%) 
- 2,6-DNT (40- 160%) I RPD<60%) - 2,6-DNT (66- I 02%) I RPD<20%) 
- 2,4-DNT (40- 160%) I RPD<40%) - 2,4-DNT (74- 99%) I RPD<20%) 

- PETN (40- 160%) I RPD<40%) - PETN (40- 160%) I RPD<20%) 

Laboratory Mound Sample 
Sample ID Sample ID Matrix RDX 1,3,5-TNB 2,4,6-TNT 2,6-DNT 2,4-DNT PETN 

%R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD %R I %R I RPD %R 1 %R I RPD 

Reviewer: 
Page I of I 
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Blank Data Outlier Summary Table 
Explosive Compounds - SW8330 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Instrument Equip. 
Blank ID Blank ID Blank ID 

ANALYTE 

HMX 

RDX 

1,3,5-TNB 

1,3-DNB 

NB 

Tetryl 

TNT 

2A,4,6-DNT 

2,6-DNT 

2,4-DNT -

PETN 

Applies to Samples: 

Reviewer: 

EXP-4 

Action Level 

----------------~ 
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Calibration Outlier Summary Table 
Explosive Compounds - SW8330 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: 

EXP-5 

Initial Calibration Continuing Calibration Continuing Calibration 
Date: Date: Date: 
Time: Time: Time: 

ANALYTE RSD~20 * %0$15% • %Ds 15% * 

HMX 

RDX 

1,3,5-TNB 

1,3-DNB 

NB 

Tetryl 

2,4,6-TNT 

2A,4,6-DNT 

2,6-DNT 
' 

2,4-DNT 

. 

PETN 

Affected Samples: (Client ID) 

* These flags should be applied to the analytes on the sample data sheets. 

Reviewer:----------
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Field Duplicate·Data Summary Table 
Explosive Compounds - SW8330 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QCLIMITS 
Water=:$; 35% RPD 

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE 

' 
HMX 

RDX 

1,3,5-TNB 

1,3-DNB 

NB 

Tetryl 

TNT 

2A,4,6-DNT 

2,6-DNT 

2,4-DNT 

PETN 

EXP-6 

Mound 
Sample ID 

Reviewer:---------

Page 1 of I 



• 

• 

• 



• 

• 

• 

Environmental 
Restoration 

· Program 

Method: DV-011 

Alkalinity Data Validation 

Revision 1.0 

Mound Plant 
Miamisburg, OH 

Source Document: QAPP (April 1995) 



Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the d~ta validation requirements for the alkalinity analysis. These 
guidelines are presented to ensure that data validation is performed consistently for chemical data 
collected for the Mound ER Program. However, these guidelines may not be inclusive of all 
Quality Control Check (QCC) deficiencies or conditions, and validators may need to use 
professional judgment in these limited cases. These cases may include, but are not limited to, 
evaluations of a grossly exceeded QCC criteria, QCCs not described in these procedures that 
could impact data quality, evaluations of trends related to QCC results from multiple field 
batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1983 "Methods for Chemical Analysis of Water and Wastes, " U.S. Environmental 
Protection Agency, EPA 600/4-79-020, March 1983. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

• 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two • 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document . 
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• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set Will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ANIONS 

B 

c 
H 

Revision 1. 0 
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Qualified due to method blank or a field blank 

Qualified due to calibration 

Holding time exceeded 
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s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S( + ), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Blanks: 

Duplicate: 

Revision 1.0 
Method DV-011 

Verify the samples were analyzed within the holding time specified 
in Method A-011 in the Methods Compendium. lfthe holding time 
was exceeded, qualify results as estimated with (J) or (UJ). If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 

Verify the pH meter was calibrated with pH 4.0 and pH 7.0 
standards at the beginning and after every 1 0 samples. If the 'pH 
meter calibration was not performed at the required frequency, 
qualify all ~sociated samples estimated (J). 

Calibration checks should be within 0.1 pH units. 

Method blank must be analyzed every 20 samples and 
contamination must be less than PQL. 

Equipment blank samples are qualified using qualification 
guidance levels derived from method blank contamination. 
Qualification level for samples is determined from the maximum 
contamination levels in method and equipment blank 
contamination. If the contamination is greater than the PQL, then: 

Qualification Guidance Level= 5x contamination in blank. 

Qualification Guidelines: 

• If results < PQL, then no action is taken. 
• If results < 5x contamination, then report the value with a (U). 
• If results > 5x contamination, then no action is taken. 

Verify a duplicate sample was analyzed for every 10 field samples 
or less of each matrix. The RPD must be::; 35% for water. If RPD 
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> 35% qualify all sample results associated with this duplicate 
sample as estimated (J). 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3.5.1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3. 5. 2 Data Summary Forms 

Complete header section. Fill in remainder if criteria was exceeded. 

3. 5. 3 Sample Calculations 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within I 0 calendar days, unless otherwise 
noted. 

3. 5. 4 Qualified Data Summary Forms . 

Form ls for CLP or result summary she¢ts for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4 . 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

ANION (circle): N02-N03 so4 Cl F TOC TKN TP NH4 

GENERAL CHEMISTRY AND TOC 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 
. . . 

D Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

11. Raw Data 

II A. Sample Data 

0 Example Calculation Sheet 

D Instrument Settings 

0 Analytical Raw Data (Behind Each Result) 

IIB. Standards Data 

0 Standards Preparation Data 

0 Initial and Continuing Calibration 

IIC. RawQC Data 

TSS 

0 Quality Control Results [Blanks, LCS, MSIMSD, Replicate (TOC Only)J 

D Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Logs I Instrument Calibration I Tuning 

D Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determinatiop Logs 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

D IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

. . 
Any records not specified, but penammg to the sample analysis. 

Page 1 of 1 
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I. 

II. 

III. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

TITLE - "Report of Data Validation Results" 

HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, ~d date of report. 

CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control chec~s for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries . 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards ' 
g) Compound Identification 
h) System Performance , 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GCIECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT!Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GFAA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• D~ta had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENTIV - Laboratory Case Narrative 

ATTACHMENTV Chain-of-Custody 

• Fonn is for CLP analyses, data summary repons from laboratory for non.CLP analyses 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample Mound Sample 
Identification Identification 

. 

• 
Holding Time Summary 

Alkalinity 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Date Collected 
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• 
ALK-1 

Number of Days 
Date Analyzed Past Holding Time 

Reviewer: ----------------------------



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument ID For: 

ANALYTE 

Alkalinity 

Applies to Samples (Client ID): 

Data Summary Table 
.Alkalinity 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Calibration 
Initial Continuing Method ID 

NA NA 

ALK-2 

Blanks 
Method ID Method ID 

Matrix Spike/Matrix Spike Duplicate I LCS 

Alkalinity 

Sample ID Matrix %R %RFD 

Field Duplicates (Water=< 35% RPD) 

ANALYTE Sample ID Sample ID Sample ID Sample ID 

Alkalinity 

Reviewer: ---------------------
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for plutonium, thorium, and uranium 
analyzed by alpha spectrometry. These guidelines are presented to ensure that data validation is 
performed consistently for chemical data collected for the Mound ER Program. However, these 
guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, 
and validators may need to use professional judgment in these limited cases. These cases may 
include, but are not limited to, evc;tluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department ofEnergy, April1995. 

Coleman, G.H., "The Radiochemistry of Plutonium", NAS-NS-3058, National Academy. of 
Sciences. September, 1965. 

Grindler, J.E., "The Radiochemistry oL Uranium", NAS-NS-3050, National Academy of 
Sciences. March, 1962. 

Hyde, E.K., "The Radiochemistry of Thorium", NAS-NS-3004, National Academy of Sciences. 
January 1960. 

2. RESPONSIBILITIES 

Data Validator - A data validator must have a minimum of a Bachelors degree ip chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
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data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 · Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of aU calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

• MS/MSD - at least one nuclide recovery and RPD for each analyte group. 
• Method Spike - at least one nuclide. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u 

1 

R 

N 

NJ 
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The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 

Presumptive evidence of the presence ofthe material at an estimated quantity. 
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The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
follo\\ling is a list of allowable subqualifiers: 

SUBQUALIFIERS - RADIONUCLIDES 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

3.4.1 URANIUM ISOTOPES- NAS, 1962 

Holding Time: 

Calibration: 

Source Check: 

Revision 1. 0 
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Verify the samples were analyzed within the holding time specified 
in Method A-012 in the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). 

Verify each counter being used has been calibrated for each isotope 
of interest either by counting a standard of the isotope prepared in 
the same geometry as is used for samples or by calculation from an 
efficiency vs. energy calibration curve. The data reduction used 
must be the same as is used to calculate the sample data. This 
calibration should be done at least annually. Also verify that the 
correct branching ratio for each isotope was used in the 
calculations. 

Verify the check source was counted each day and that its value is 
within 3cr of its mean value for each counter used. If this criterion 
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Background: 

Efficiency: 

Method Blank: 

Method Spike: 

Matrix Spike: 

Field Duplicate: 

Replicate: 
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is not met, qualify all of the results measured before the next 
acceptable check source count was obtained as estimated, (J). 

Verify the background was counted for each counter at least once 
each week, the background was within 3cr of its mean and the 
appropriate background was used to subtract from the sample 
counts. If the background was > 3cr, qualify all of the results 
measured using that background as estimated, (J). 

Verify the correct efficiency was used in the calculations. 

Verify the yield was correctly determined using the counts 
obtained for the tracer (Uranium-232) added at the start of the 
sample analysis, the counts from 100% of the tracer (Uranium-232) 
added and the yield was correctly applied to each isotope. 

Verify the method blank activity is $; 2x the MDA. If the blank 
activity is greater than 2x the MDA and the sample activity is less 
than 3x the blank activity, then the result is rejected, (R). If the 
blank activity is greater than 2x the MDA and the sample activity 
is greater than 3x the blank activity, the result is estimated, (J). 

Verify a method spike was run 1 per 20 samples of a given matrix 
or 1 per batch of samples prepared in a day, whichever is more 
frequent. The results must be within 3cr of the known value. If the 
method spike is outside the specified criteria in Method A-012 of 
the Methods Compendium, results will be qualified estimated, (J). 
If the spike recovery grossly exceeds the criteria, results may be 
rejected, (R) based on professional judgment. 

Verify a matrix spike was run 1 per 20 samples of a similar matrix. 
The result must be within 3cr of the known value. If the matrix 
spike is outside the specified criteria in Method A-012 of the 
Methods Compendium, results will be qualified estimated, (J). If 
the spike recovery grossly exceeds the criteria, results may be 
rejected, (R) pased on professional judgment. 

Verify a field duplicate sample was taken for every 1 0 or fewer 
field samples. For water the duplicate result must be vvithin 4cr of 
the result for the original. If this criterion is not met, qualify the 
results for that sample as estimated (J). 

Verify a replicate sample was run 1 per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range . 
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Verify the result is properly reported with its associated error. Also 
verify that any required data qualification letters are present. 

3.4.2 PLUTONIUM ISOTOPES- NAS, 1965 

Holding Time: 

Calibration: 

Source Check: 

Background: 

Efficiency: 

Yield: 

Method Blank: 

Revision 1. 0 
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Verify the samples were analyzed within the holding time specified 
in Method A-012 of the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). 

Verify each counter being used has been calibrated for each isotope 
of interest either by counting a standard of the isotope prepared in 
the same geometry as is used for samples or by calculation from an 
efficiency vs. energy calibration curve. The data reduction used 
must be the same as is used to calculate the sample data. This 
calibration should be done at least annually. Also verify that the 
correct branching ratio for each isotope was used in . the 
calculations. 

Verify the check source was counted each day and that its value is 
within 3cr of its mean value for each counter used. If this criterion 
is not met, qualify all of the results measured before the next 
acceptable check source count was obtained as estimated, (J). 

Verify the background was counted for each counter at least once 
each week, the background was within 3cr of its mean, and the 
appropriate background was used to subtract from the sample 
counts. If the background was > 3cr, qualify all of the results 
measured using that background as estimated, (J). 

Verify the correct efficiency was used in the calculations. 

Verify the yield was correctly determined using the counts 
obtained for the tracer (Plutonium-236) added at the start of the 
sample analysis, the counts from 100% of the tracer 
(Plutonium-236) added and that the yield was correctly applied to 
each isotope. 

Verify the method blank activity is ::; 2x the MDA. If the blank 
activity is greater than 2x the MDA and the sample activity is less 
than 3x the blank activity, then the result is rejected, (R) .. If the 
blank activity is greater than 2x the MDA and the sample activity 
is greater than 3x the blank activity, the result is estimated, (J). 
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Replicate: 

Duplicate: 

Result: 
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Verify a method spike was run 1 per 20 samples of a given matrix 
or 1 per batch of samples prepared per day, whichever is more 
frequent. The results must be within 3cr of the known value. If the 
method spike is outside the specified criteria in Method A-012 of 
the Methods'Compendium, results will be qualified estimated, (J). 
If the spike recovery grossly exceeds the criteria, results may be 
rejected, (R) 'based on professional judgment. 

VerifY a matrix spike was run 1 per 20 samples of a similar matrix. 
The result must be within 3cr, of the known value. If greater than 
3cr use professional judgment. If the matrix spike is outside the 
specified criteria in Method A-012 of the Methods Compendium, 
results will be qualified estimated, (J). If the spike recovery grossly 
exceeds the, criteria, results may be rejected, (R) based on 
professional judgment. 

VerifY a replicate sample was run I per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range. If 
this criterion 'is not met, qualifY both original and replicate samples 
as estimated, (J). 

VerifY a duplicate field sample was taken for every 1 0 or fewer 
field samples. For water the duplicate result must be within 4cr of 
the result for the original. If this criterion is not met, qualify the 
results for that sample as estimated (J). 

Verify the result is properly reported with its associated error. Also 
verifY required data qualification letters are present. 

3.4.3 THORIUM ISOTOPES- NAS, 1~60 

Holding Time: 

Calibration: 

Revision 1. 0 
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Verify the samples were analyzed within the holding time specified 
in Method A-012 of the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). : 

Verify each counter being used has been calibrated for each isotope 
of interest either by counting a standard of the isotope prepared in 
the same geometry as is used for samples or by calculation from an 
efficiency vs. energy calibration curve. The data reduction used 
must be the :same as is used to calculate the sample data. This 
calibration should be done at least annually. Also verify the correct 
branching ratio for each isotope was used in the calculations . 
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Background: 

Efficiency: 

Method Blank: 

Method Spike: 

Matrix Spike: 

Duplicate: 
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Verify the check source was counted each day and that its value is 
within 3cr of its mean value for each counter used. If this criterion 
is not met, qualify all of the results measured before the next 
acceptable check source count was obtained as estimated (J). 

Verify the background was counted for each counter at least once 
each week, the background was within 3cr of its mean and the 
appropriate background was used to subtract from the sample 
counts. If the background was > 3cr, qualify all of the results 
measured using that background as estimated, (J). 

Verify the correct efficiency was used in the calculations. 

Verify the yield was correctly determined using the counts 
obtained for the tracer (Thorium-234 or Thorium-229) added at the 
start of the sample analysis and the counts from 100% of the tracer 
(Thorium-234 or Thorium-229) added and the yield was correctly 
applied to each isotope. 

Verify a method blank was run each day and that the result of the 
blank was ~ 2xMDA. If the blank activity is greater than 2x the 
MDA and the sample activity is less than 3x the blank activity, 
then the result is rejected, (R). If the blank activity is greater than 
2x the MDA and the sample activity is greater than 3x the blank 
activity, the result is estimated, (J). 

Verify a method spike was run 1 per 20 samples of a given matrix 
or 1 per batch of samples prepared in a day, whichever is more 
frequent. The results must be within 3cr of the known value. If the 
method spike is outside the specified criteria in Method A-012 of 
the Methods Compendium, results will be qualified estimated, (J). 
If the spike recovery grossly exceeds the criteria, results may be 
rejected, (R) based on professional judgment. 

Verify a matrix spike was run l per 20 samples of a similar matrix. 
The result must be within 3cr of the known value. If the matrix 
spike is outside the specified criteria in Method A-012 of the 
Methods Compendium, results will be qualified estimated, (J). If 
the spike recovery grossly exceeds the criteria, results may be 
rejected, (R) based on professional judgment 

Verify a duplicate field sample was taken for every I 0 or fewer 
field samples. For water the duplicate result must be within 4cr of 

Page 7 of9 Methods Compendium 
Alpha Spectrometry Data Validation 

• 

• 

• 



• 

• 

• 

Replicate: 

Result: 
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the result for the original. If this criterion is not met, qualify the 
results for that sample as estimated, (J). 

Verify a replicate sample was run I per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range. 

Verify the result is properly reported with its associated error. Also 
verify that any required data qualification letters are present. 

. 3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all sru:nples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
corner and note whether. extraction or analysis holding time was exceeded . 

3.5.2 Check Source Forms 

Complete header section. Complete remainder of table only for those samples which are 
associated with exceeded check source criteria. If there are no check source problems, then write 
'None' on the form. 

3.5.3 Background Summary Forms . 

Complete header section. Complete the remainder of the form if a background criteria has been 
exceeded. If a background criteria has not been exceeded, then write 'None' on the form. 

3.5.4 Method Spike Forms 

Complete header section. If a method spike criteria is not met, then enter the information on the 
form. If all the criteria was met for the method spike, then write 'None' on the form. 

3. 5. 5 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None' . 
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3. 5. ~ Yield Summary Forms 

Complete header section. If a yield associated with a sample failed criteria, then record the 
sample id, yield, and qualification on the form. If the yields met criteria, then write 'None' on the 
form. 

3. 5. 7 Replicate Summary Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5. 8 Field Duplicate Summary Forms 

Complete header section and sample IDs. Enter outlying cr values for analytes. If no values are 
outside the required range, so state. 

3. 5. 9 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• 
• 

MS/MSD - at least one nuclide recovery and RPD for each analyte group. 
Method Spike - at least one nuclide . 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 10 Qualified Data Summary Forms 

Form ls for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

RADIOISOTOPES 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of Data Qualifiers used in the Report 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

IIA. Sample Data 

0 Example Calculation Page 

0 Tritium Calculation and Result Sheet (Raw Data Part of Standards Data) 

0 Gamma - Spectrometry (Results followed by Raw Data) 

0 Alpha- Spectrometry (Results followed by Raw Data) 

0 Sr-90 (Raw Data part of Standards Data) 

0 Ra-226 (Raw Da:ta part of Standards Data) 

0 Am-241 (Raw Data part of Standards Data) 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination 

0 Instrument Run Logs 

liB. Standards Data 
MONTHLY COMPILATION PROVIDED SEPARATELY 

IIC. Raw QC Data 

0 Quality Control Results (Blanks, MS/MSD, Replicate) 

0 Quality Control Raw Data (Behind Each Result) 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 
[] IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis. 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE - "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries · 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Form is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: None 

Laboratory Mound Plutonium 
Sample ID Sample ID Sample I Count I 

Date Date 

• 

Holding Time Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Uranium 
Days Sample I Count I Days Sample I 

Date Date Date 

Page I of I 
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ALPHA-I 

Thorium Americium 

Count I Days Sample I Count I Days 
Date Date Date 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits:± 3cr from mean value 

Laboratory Mound 
Sample ID Sample ID 

-

• 
Check Source Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium Uranium Thorium 
Count Date Comments Count Date Comments Count Date Comments 

~- - -

Reviewer: 
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ALPHA-2 

Americium 
Count Date Comments 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: < MDA for the sample 

Laboratory Mound 
Sample ID Sample ID 

• 

Plutonium 

Background Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Uranium Thorium 

Count Count Date Comments 
Sample I Background I 

Count Count Date Comments 
Sample I Background I 

Count Count Date Comments 
Sample. 'Background I 

Date Date Date 

Reviewer: 
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I 

Americium 

Sample 'Background I I 
Count Count Date Comments 
Date 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory Mound 
Sample ID Sample ID Amt Added 

pCi/ 
- ·-

. 
L__ __ - ------ - L___ ___________ 

--

• 
Method Spike Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Amt Found Difference Comment Amt Added 

pCi/ Std Dev pCi/ 
- - - -

------- -. 
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ALPHA-4 

Uranium 
Amt Found Difference Comment 

pCi/ Std Dev 

--· 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± Jo of Known Value 

Laboratory Mound 
Sample ID Sample ID Amt Added I pCi/ 

• 

Method Spike Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 
Amt Found I Difference Comment Amt Added 

pCi/ Std Dev pCi/ 

Page 2 of2 

• 

ALI'I-IA-4 

Americium 

I Amt Found I Difference I Comment 
pCi/ Std Dev 

Reviewer: 

• ~· 



---~-----

• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory Mound 
Sample 10 Sample ID Amt Added 

pCi/ 
- -

• 
Matrix Spike Summary 

Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Amt Found Difference Comment Amt Added 

pCi/ Std Dev pCi/ 

- - - - - --

----- ~-

Page I of2 

• 
ALPHA-S 

I 

• 

I 

Uranium I 
Amt Found Difference Comment I 

pCi/ Std Dev 

- - -

! 

I 

. 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3a of Known Value 

Laboratory Mound 
Sample ID Sample ID Amt Added 

I pCi/ 

• 

Matrix Spike Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 
Amt Found 

I 
Difference Comment Amt Added 

pCi/ Std Dev pCi/ 

Page 2 of2 

• 

ALPHA-5 

Americium 

I 
Amt Found 

I 
Difference 

I 
Comment 

pCi/ Std Dev 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: % 

Laboratory Mound 
Sample ID Sample ID Yield 

- - - -

.-
-·-----

' 

• 
Yield Summary 

Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium Uranium 
Comments Yield Comments 

-· - - -

Page I of I 

• 
ALPHA-6 

Thorium Americium 
Yield Comments Yield Comments 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample 10 Org Result 

I pCi/ 

• 

Replicates Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Rep Result 

I 
Difference Comment Org Result 

pCi/ Std Dev pCi/ 

Page I of2 

•• 

ALPHA-7 

Uranium 

I Rep Result 

I 
Difference I Comment 

pCi/ Std Dev 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample ID Org Result 

pCi/ 
- - - -

• 
Replicates Summary 

Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 
Rep Result Difference Comment Org Result 

pCi/ Std Dev pCi/ 
-- - - - -

Page 2 of2 

• ALPHA-7 

Americium I 
Rep Result Difference Comment 

I pCi/ Std Dev 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample 10 Org Result I pCi/ 

• 

Field Duplicate Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Rep Result I Difference Comment Org Result 

pCi/ Std Dev pCi/ 

Page I of2 

• 

ALPHA-S 

Uranium 

I Rep Result I Difference I Comment 
pCi/ Std Dev 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample ID Org Result 

pCi/ 
- -· ·- --

• 
Field Duplicate Summary 
. Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 
Rep Result Difference Comment Org Result 

pCi/ Std Dev pCi/ 
- - -- - - - - - -

Page 2 of2 

• ALPHA-8 

I 

Americium 
Rep Result Difference Comment 

pCi/ Std Dev 

- - - - -· -

Reviewer: 
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Mound Environmental Restoration Program 

1. . INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for Americium-241 analysis in water. 
These guidelines are presented to ensure that data validation is performed consistently for 
chemical data collected for the Mound ER Program. However, these guidelines may not be 
inclusive of all Quality Control Check (QCC) deficiencies or conditions, and validators may 
need to use professional judgment in these limited cases. These cases may include, but are not 
limited to, evaluations of a grossly exceeded QCC criteria, QCCs not described in these 
procedures that could impact data quality, evaluations of trends related to QCC results from 
multiple field batches, or multiple QCC deficiencies. 

1.2 References 

DOE. "EML Procedure Manual," HASL-300, Environmental Measurements Laboratory, U.S. 
Department of Energy, 271

h edition. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

• 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two • 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 
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Mound Environmental Restoration Program 

• Results of the equipment rinsate, ambi'ent, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 
I 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. ' 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• MS/MSD 
• Method Spike 

3.3 Data Qualifiers 

The primary data qualifiers to be applied,· as described in the CLP Functional Guidelines are the 
following: 

u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

N Presumptive evidence <;>f presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data' assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 
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SUBQUALIFIERS - RADIONUCLIDES 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples offinal qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Source Check: 

Background: 

Efficiency: 

Revision 1. 0 
Method DV-013 

Verify the samples were analyzed within the holding time specified 
in Method A-013 of the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J, UJ). 

Verify each counter being used has been calibrated by counting a 
standard of the isotope prepared in the same geometry as is used 
for samples. The data reduction used must be the same as is used to 
calculate the sample data. This calibration should be done at least 
annually. Also verify that the correct isotopic efficiency was used 
in the calculations. 

Verify the check source was counted each day and that its value is 
within 3cr of its mean value for each counter used. If this criterion 
is not met, qualify all of the results measured before the next 
acceptable check source count was obtained as estimated (J). 

Verify the background was counted for each counter at least once 
each week, the background was within 3cr of its mean and the 
appropriate background was used to subtract from the sample 
counts. If the background was > 3cr, qualify all of the results 
measured using that background as estimated, (J). 

Verify the correct efficiency was used in the calculations. 
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Yield: 

Method Blank: 

Method Spike: 

Matrix Spike: 

Replicate: 

Field Duplicate: 

Result: 

Mound Environmental Restoration Program 

Verify the yield was correctly determined using the counts 
obtained for the tracer (Americium-243) added at the start of the 
sample analysis, the counts from 1 00% of the tracer 
(Americium-243) added and that the yield was correctly applied. 

Verify the method blank activity is ~ 2x the MDA. If the blank 
activity is greater than 2x the MDA and the sample activity is less 
than 3x the \:>lank activity, then the result is rejected, (R). If the 
blank activity is greater than 2x the MDA and the sample activity 
is greater than 3x the blank activity, the result is estimated (J). 

Verify a method spike was run 1 per 20 samples of a given matrix 
or 1 per batch of samples prepared in a day, whichever is more 
frequent. The results must be within 3cr of the known value. If the 
method spike is outside the specified criteria in Method A-013 of 
the Methods. Compendium, results will be qualified estimated (J). 
If the spike recovery grossly exceeds the criteria, results may be 
rejected, (R) .based on professional judgment. 

Verify a matrix spike was run 1 per 20 samples of a similar matrix. 
The result must be within 3cr of the known value. If the matrix 
spike is outside the specified criteria in Method A-013 of the 
Methods Cop1pendium, results will be qualified estimated, (J). If 
the spike recovery grossly exceeds the criteria, results may be 
rejected (R) based on professional judgment. 

Verify a replicate sample was run I per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range. 

Verify a field duplicate sample was taken for every I 0 or fewer 
field samples. For water the duplicate result must be within 4cr of 
the result for the original. If this criterion is not met, qualify the 
results for that sample as estimated (J). 

Verify the result is properly reported with its associated error. Also 
verify any data qualification letters are present. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a mrrrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the ,analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 
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3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
corner and note whether extraction or analysis holding time was exceeded. 

3.5.2 Check Source Forms 

Complete header section. Complete remainder of table only for those samples which are 
associated with exceeded check source criteria. If there are no check source problems, then write 
'None' on the form. 

3.5.3 Background Summary Forms 

Complete header section. Complete the remainder of the form if a background criteria has been 
exceeded. If a background criteria has not been exceeded, then write 'None' on the form. 

3. 5. 4 Method Spike Forms 

Complete header section. If a method spike criteria is not met, then enter the information on the 
form. If all the criteria was met for the method spike, then write 'None' on the form. 

3. 5. 5 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. 

3. 5. 6 Yield Summary Forms 

Complete header section. If a yield associated with a sample failed criteria, then record the 
sample id, yield, and qualification on the form. If the yields met criteria, then write 'None' on the 
form. 

3.5. 7 Replicate Summary Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3.5.8 Field Duplicate Summary Forms 

Complete header section and sample IDs. Enter outlying standard deviation values for analytes. 
If no values are outside the required range, so state. 
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3. 5. 9 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• MS/MSD 
• Method Spike 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date ?f data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted. ' 

3. 5. 10 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4 . 

Revision 1. 0 
Method DV-013 

. Page 6of6 Methods Compendium 
Americium Data Validation 



Revision 1. 0 
Method DV-013 

Mound Environmental Restoration Program 

Attachment I 

Laboratory Completeness Checklist 

Methods Compendium 
Americium Data Validation 

• 

• 



• 

• 

• 

Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

RADIOISOTOPES 

D Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

0 · Case Narrative 

D Cross Reference of Sample ID to, Laboratory ID 

D Description of Data Qualifiers us,ed in the Report 

D Applicable Laboratory SOP and ~evision Date 

D Summary of Sample Results 

0 Summary of Quality Control Results 

D Summary of Analysis and Preparation Dates 

II. Raw Data 

II A. Sample Data : 

0 Example Calculation Page 
I 

D Tritium Calculation and Result Sheet (Raw Data Part of Standards Data) 

0 Gamma- Spectrornetry(Results followed by Raw Data) 

D Alpha - Spectrometry (Results followed by Raw Data) 

0 Sr-90 (Raw Data part of Standards Data) 

D Ra-226. (Raw Data part of Standards Data) 

0 Am-241 (Raw Data part of Standards Data} 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determi~ation 

D Instrument Run Logs 

liB. Standards Data 

MONTHLY COMPILATION·PROVIDED SEPARATELY 

nc. RawQC Data 

0 Quality Control Results (Blanks, MSIMSD, Replicate) 

0 Quality Control Raw Data (Behind Each Result) 

Ill. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 
' 

WESTON Verified by: Date: 

' Comments: 

' 

1 Any records not specified, but pertaining to the sample analysis. 

Page I of I 
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I. 

II. 

Ill. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

TITLE- "Report ofData Validation Results" 

HEADER- Name of Project, Oper<;1ble Unit, Description ofTask (e.g., Groundwater 
monitoring), Work Order Number, 'and date of report. 

CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date ofCollection 
• Chain of Custody identifier, if ahy 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 
I 

For each laboratory quality control· check required to be performed, discuss whether the 
frequency, acceptance criteria, and' corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample' 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GFAA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 
' 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the revie,w could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT Ill - Data Completeness Checklist 

ATTACHMENT IV - Laboratory C~e Narrative 

ATTACHMENT V Chain-of-Custody 

Fonn is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Methods Compendium 
Americium Data Validation 

• 

• 

•• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: None 

Laboratory Mound Plutonium 
Sample ID Sample ID Sample Count 

Date Date 
.. - - .. 

·- -

. 

• 
Holding Time Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Uranium 
Days Sample Count Days Sample 

Date Date Date 

- - - - -

Page I of I 

• 
ALPHA-I 

Thorium Americium 
Count Days Sample Count Days 
Date Date Date 

-. - - - - - -· - . 

Reviewer: 



Prepared by: 

Date: 

Laboratory 13atch Number: 

Laboratory Name/Location: 

QC Limits:± 3a from mean value 

Laboratory I Mound 
Sample ID Sample ID 

• 

I 

Check Source Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium I Uranium I 

ALPHA-2 

Thorium I Americium 
I Count Date I Comments I . Count Date I Comments I Count Date I Comments _I Count Date I Comments 

1 

Reviewer: -------------
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: < MDA for the sample 

Laboratory Mound Plutonium 
Sample 10 Sample ID Sample 

.count 
Background 
Count Dale 

Date -

• 
Background Summary 

Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Uranium 
Sample Background Sample. 

Conunents Count Count Date Comments Count 
Date Date 
- - -- -- - - -

Page I of I 

• 
ALPHA-3 

Thorium Americium 
Background Sample Background 
Count Date Comments Count Count Date Comments 

Dale 
- - - - - - -

-- -

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory Mound 

Sample ID Sample ID Amt Added 
pCi/ 

L_ __ 

• 

Method Spike Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

. 

Plutonium 
Amt Found Difference Comment Amt Added 

pCi/ Std Dev pCi/ 

:. 
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ALPHA-4 

Uranium 
Amt Found Difference Comment 

pCi/ Std Dev 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboriltory Name/Location: 

QC Limits: ± 3a of Known Value 

Laboratory Mound 
Sample ID Sample ID Amt Added 

pCi/ 
. - - -

• 
Method Spike Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 

-,) 

Amt Found Difference Comment Amt Added 
pCi/ Std Dev pCi/ 

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

Page2of2 

--~ 

• 
ALPHA-4 

Americium 
Amt Found Difference Comment 

pCi/ Std Dev 

- ·- - - - - - - - - - - -

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3a of Known Value 

Laboratory Mound 
Sample ID Sample ID Amt Added 

t pCi/ 

• 

Matrix Spike Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Amt Found 

I 
Difference Comment Amt Added 

pCi/ Std Dev pCi/ 
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Uranium 

I 
Amt Found 

I 
Difference 

I 
Comment 

pCi/ Std Dev 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3a of Known Value 

Laboratory Mound 
Sample ID Sample ID Amt Added 

pCi/ 
-·- - - - - -- .. -- - -

. 

•• 
Matrix Spike Summary 

Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 
Amt Found Difference Comment Amt Added 

pCi/ Std Dev pCi/ 

·- - - - - - - - - -. -- - - -- -
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ALPHA-5 

Americium 
Amt Found Difference Comment 

pCi/ Std Dev 

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

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: % 

Laboratory 

I 
Mound I 

Sample 10 Sample 10 I Yield 

• 

Yield Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium I Uranium I 
I Comments 1- Yield I Comments I 

Page I of I 

• 
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Thorium I Americium 
Yield I Comments I Yield I Comments 

Reviewer: 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample ID Org Result 

pCi/ 
- - - - - - -- --

• 
Replicates Summary 

Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Rep Result Difference Comment Org Result 

pCi/ Std Dev pCi/ 

-- - -- - - -- - -- - -- - -- - -
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ALPHA-7 

Uranium 
Rep Result Difference Comment 

pCi/ Std Dev 

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

Reviewer: 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample ID Org Result 

pCi/ 
-- - --

-

•• 
Field Duplicate Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Plutonium 
Rep Result Difference Comment Org Result 

pCi/ Std Dev pCi/ 
- . -- - -- - - - - - - --- - -. - - -- - -

--
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• 
ALPI-IA-8 

Uranium 
Rep Result Difference Comment 

pCi/ Std Dev 

-. - -
I 

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

I 

I 
I 

I 

I 

I 

---·--

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Mound 
Sample ID Sample ID Org Result 

I pCi/ 

• 

Field Duplicate Summary 
Alpha Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Thorium 
Rep Result 

I 
Difference Comment Org Result 

pCi/ Std Dev pCi/ 
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ALPHA-S 

' 

Americium 

I 
Rep Result 

I 
Difference 

I 
Comment 

pCi/ Std Dev 

Reviewer: 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for tritium analysis. These guidelines 
are presented to ensure that data validation is performed consistently for chemical data collected 
for the Mound ER Program. However, these guidelines may not be inclusive of all Quality 
Control Check (QCC) deficiencies or conditions, and validators may need to use professional 
judgment in these limited cases. These cases may include, but are not limited to, evaluations of a 
grossly exceeded QCC criteria, QCCs not described in these procedures that could impact data 

·quality, evaluations of trends related to QCC results from multiple field batches, or multiple 
QCC deficiencies. 

1.2 References 

EPA. "Prescribed Procedures for Measurement of Radioactivity in Drinking Water," U.S. 
Environmental Protection Agency, EPA-600/4-80-032, latest version. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

• 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two • 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, twoyears of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package ·is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3 .4 of this document. 
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• Results of the equipment rinsate, ambien,t, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the. following procedures but outlined in the Methods 
Compendium will be evaluated against t~e Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result cal~ulations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculati:on per batch will be verified. 

If a calculation error is found, the data set '-Yill be submitted to the laboratory for verification of 
all the sample calculations. The laboratory Will be required to make all necessary corrections to 

I 
the data. 

In addition to verifying sample calculations,·the validators verify: 
I 

• MS/MSD 
• Method Spike 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u The material was analyz~d for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerica:l value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necess$Y for verification. 

I 

I 

N Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated qwmtity. 

I 

I 

Subqualifiers are used to assist in data :assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 
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SUBQUALIFIERS - RADIONUCL/DES 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Source Check: 

Background: 

Efficiency: 

Method Blank: 

Revision 1. 0 
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Verify the samples were analyzed within the holding time specified 
in Method A-014 of the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). If the holding time was grossly exceeded, professional 
judgment may be used for qualifying the data as unusable (R). 

Verify the instrument being used has been calibrated according to 
the requirements of Method A-014 of the Methods Compendium. 
The frequency of calibration should be at a minimum of once a 
year. 

Verify the check source was counted on the same day before or 
during the run of samples being measured and that its value is 
within 3cr of its mean value. If this criterion is not met, qualify all 
of the results measured on that day as estimated, (J). 

Verify the background was counted each day, that the background 
was within 3cr of its mean and that the appropriate background was 
used to subtract from the sample counts. If the background 
was> 3cr, qualify all of the results measured on that day as 
estimated, ( J). 

Verify the correct efficiency was used in the calculation. 

Verify the method blank activity is :::;; 2x the MDA. If the blank 
activity is greater than 2x the MDA, then use professional 
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Method Spike: 

Matrix Spike/ 
Matrix Spike Duplicate: 

Field Duplicate: 

Decay Correction: 

Replicate: 

Result: 

Mound Environmental Restoration Program 

judgment. If tlie blank activity is greater than 2x the MDA and the 
sample activi~ is less than 3x the blank activity, then the result is 
rejected (R). If the blank activity is greater than 2x the MDA and 
the sample activity is greater than 3x the blank activity, the result is 
estimated (J). : 

verify the method spike is within ± 3cr of the theoretical spike 
value. If the ; method spike is outside the specified criteria in 
Method A-01'4 of the Methods Compendium, results will be 
qualified estithated (J). If the spike recovery grossly exceeds the 
criteria, results may be rejected (R) based on professional 
judgment. · 

Verify the m~thod spike is within ± 4cr of the theoretical spike 
value. If the' spike is outside criteria, then qualify the result 
estimated (J, UJ). If the spike recovery grossly exceeds the criteria, 
results may b¢ rejected (R) based on professional judgment. 

' 
Verify that a field duplicate sample was taken for every 1 0 or 
fewer field s.pnples. For water the duplicate result must be within 
4cr of the resplt for the original. If this criterion is not met, qualify 
the results for that sample as estimated (J). 

I 

I 

If applicable·, verify that the result was properly decayed to the 
sample date. ; 

Verify a replicated sample was run 1 per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range. If 
this criterion· is not met, qualify both original and replicate samples 
as estimated:(J). 

Verify the result is properly reported with its associated error. Also 
verify that d~ta qualification letters are present if required. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
I 

Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 
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3.5.1. Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and vvTite number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Check Source Forms 

Complete header section. Complete remainder of table only for those samples which have check 
source outliers. If there are no check source outliers, then write 'None' on the form. 

3.5.3 Background Summary Forms 

Complete header section. Complete the remainder of the table only for those samples associated 
with background results outside criteria. If no samples are associated with background results 
outside criteria, then write 'None' on the form. 

3.5.4 Method Spike Summary Forms 

Complete header section. Complete the remainder of the table only for those samples associated 
with method spike recoveries outside criteria. If no method spikes are outside criteria, then write 
'None' on the form. 

3. 5. 5 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. 

3. 5. 6 Replicate Summary Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 8 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 
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MS/MSD 
Method Spike 

Mound Environmental Restoration Program 

The first draft report of data validation resplts is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior t~chnical review. Requested 
corrections to the first draft reports must b~ submitted within I 0 calendar days, unless otherwise 
noted. 

3. 5. 9 Qualified Data Summary Forms , 

Form 1 s for CLP or result summary sheeb for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as dis~ussed in Section 3.4 . 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

I 

I 
WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: ' Operable Unit: NA 

· Laboratory Name/Location: Collection Date: 

RAD:IOISOTOPES 

0 Table of Contents (Check List) 
' 

I. Case Narrative I 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of Data Qualifiers us~d in the Report 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 
I 
' 

0 Summary of Quality Control ReslJits 

0 Summary of Analysis and Prepar~tion Dates 

II. Raw Data 
' 

II A. Sample Data 

0 Example Calculation Page 

0 Tritium Calculation and Result Sheet (Raw Data Part of Standards Data) 

D Gamma - Spectrometry (Results followed by Raw Data) 

0 Alpha - Spectrometry (Results followed by Raw Data) 
I 

0 Sr-90 (Raw Data part of· Standards Data) 

0 Ra-226 (Raw Data part of Standards Data) 

D Am-241 (Raw Data part: of Standards Data) 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination 

D Instrument Run Logs 
I 

liB. Standards Data ' 
' 

MONTHLY COMPILATION HROVIDED SEP ARA TEL Y 
II C. Raw QC Data 

0 Quality Control Results ~Blanks, MS/MSD, Replicate) 

D Quality Control Raw Da~a (Behind Each Result) 

Ill. Sample Receipt 

0 Traffic Reports 
I 

0 Sample Log In Record ' 
0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: ' Date: 

WESTON Verified by: Date: 

Comments: I 

I 
. . 1 Any records not specified, but penammg to the sample analy,s1s . 
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I. 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I 

TITLE - "Report of Data Validation Results" 
I 

II. HEADER- Name ofProject, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of ma:trix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts jf incorrect method used) 
• Condition of samples when receiv~d by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

I 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time . 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the d*a was impacted. 

The laboratory quality control checks' for each analysis are listed below: 

Volatiles and Semivolatiles 

a) 
b) 
c) 
d) 
e) 
f) 
g) 
h) 
i) 
j) 
k) 

GC/MS Tuning 
Calibration 
Blanks 
Surrogate Spike Recoveries 
Matrix spike/Matrix Spike Duplicate Recoveries 
Internal Standards 
Compound Identification 
System Performance 
Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
Tentatively Identified Compm.inds 
Laboratory Control Sample : 

I 
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Pesticides/PCBs 

a) GC/ECD Perfonnance Check 
b) Perfonnance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Perfonnance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) , Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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VI. RESULTS OF AS SOCIA TED FI~LD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment bfanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data.and categorize data in one or more of the following 
(use these as subsections to this section): 

I 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major proplems. 
• Data unacceptable. 
• Problems, but does not affect data. 

I 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I 

A IT ACHMENT II 

ATTACHMENT III -

ATTACHMENT IV -

ATTACHMENT V 

Data Outlier!Surnmary Forms 

Qualified Data Summary Reports * 

Data Completeness Checklist 
I 

i 
Laboratory q:ase Narrative 

Chain-of-Cu.stody 

• Fonn is for CLP analyses, data summary reports fro~ laboratory for non-CLP analyses 
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Data Validation Worksheets 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: None 

Laboratory Sample 
Identification 

-. - ~ ·-- - ----- - --· --- -- -

Mound Sample 
Identification 

• 
Holding Times Summary 

Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Sample Date Count Date 

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

Page I of I 

• TRITIUM-I 

' 

i 
I 

I 
I 

Days Comments 

-- - -- : 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr from Mean Value 

Laboratory Sample I Mound Sample 
Identification Identification 

• 1>. 

Check Source Summary 
Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

l Count Date I Result 

Page I of I 

• 

TRITIUM-2 

I Comments 
-~ 

Reviewer: --------------

• 



,-~~ --------------------.................................. --.... ------------------------------------------------------------------------------------------

• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr from Mean Value 

Laboratory Sample Mound Sample 
Identification Identification 

- - --- -- - - ·-- -- - ------ - ------- ---- -

•• 
Background Summary 

Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Sample Background 
Count Date Count Date 

--· - ·- -- -- ---- -- - - -- -- ---

Page I of I 

• TRITIUM-3 

Comments 

-

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3a of Known Value 

Laboratory Sample I 
Mound Sample 

Identification Identification 

• 

Method Spike Summary 
Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I 
Amount Added 

I 
Amount Found 

pCi/ pCi/ 

Page I of I 
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I Diff I 
Std Dev Comments 

Reviewer: 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory Sample 
Identification 

-- ---- ---- --- - -- -· -- ----

Mound Sample 
Identification 

• 
Matrix Spike Summary 

Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Amount Added Amount Found 
pCi/ pCi/ 

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

----

Page I of I 

• TRITIUM-5 

Diff 
Std Dev Comments 

-- - -

- L__ __ -- -----

Reviewer: 



Prepared by: • 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4a of Normalized Range 

Laboratory Sample 

I 
Mound Sample 

Identification Identification 

• 

Replicates Summary 
Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I 
Orig Result 

I 
Rep Result 

pCi/ pCi/ 
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I Diff I 
Std Dev Comments 

Reviewer: 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory Sample Mound Sample 
Identification Identification 

-------· ---

-

• 
Field Duplicate Summary 

Tritium Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Orig Result Rep Result 
pCi/ pCi/ 
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Diff 
Std Dev Comments 

---- -- -- -·-

Reviewer: 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for gamma spectrometry analysis., 
These guidelines are presented to ensure that data validation is performed consistently for 
chemical data collected for the Mound ER Program. However, these guidelines may not be 
inclusive of all Quality Control Check (QCC) deficiencies or conditions, and validators may 
need to use professional judgment in these limited cases. These cases may include, but are not 
limited to, evaluations of a grossly exceeded QCC criteria, QCCs not described in these 
procedures that could impact data quality, evaluations of trends related to QCC results from 
multiple field batches, or multiple QCC deficiencies. 

1.2 References 

DOE. "EML Procedures Manual", HASL-300, Environmental Measurements Laboratory, U.S. 
Department of Energy, 27'h Edition. 

ND9900 V AXNMS Spectroscopy Application Package User's Manual (09-0196), Nuclear Data, 
Inc., Schaumberg, IL. August 1986. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 
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• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambi~ent, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blariks are used in qualifying field blank data and sample 
data, as with any investigative sample. ! 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated against :the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result dlculations will be re-calculated and verified following 
the guidelines described below. 

I 

• For manual calculations, 1 0 percent of all calculations in the batch will be verified. 
• For automated calculations, one calcul~tion per batch will be verified. 

If a calculation error is found, the data set; will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 

I 
the data. 

In addition to verifying sample calculation~, the validators verify: 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, ias described in the CLP Functional Guidelines are the 
following: 

u The material was analy~ed for, but was not detected. The associated numerical 
value is the sample quahtitation limit.. · 

I 

J The associated numericlal value is an estimated quantity. 

R The data are unusable /compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

! 

N Presumptive evidence of presence of material. 
I 

NJ Presumptive evidence qfthe presence of the material at an estimated quantity. 

UJ The material was anal~zed for, but was not detected. The sample quantitation 
limit is an estimated qulantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifi~rs: 
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SUBQUAL/FIERS - RADIONUCL/DES 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples offinal qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Mixed Standard: 

Source Check: 

Background: 

Revision 1. 0 
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Verify the samples were analyzed within the holding time specified 
in Method A-015 of the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). 

Verify each counter being used has been calibrated for each isotope 
of interest either by counting a standard of the isotope prepared in 
the same geometry as is used for samples or by calculation from an 
efficiency vs. energy calibration curve. The data reduction used 
must be the same as is used to calculate the sample data. This 
calibration should be done at least annually. Also verify that the 
correct branching ratio for each isotope was used in the 

·calculations. 

Verify a standard containing a mixture of isotopes covering the 
energy range of interest was counted and that the results obtained 
were within± 5% of the known value. 

Verify the check source was counted each day and its value is 
within 3cr of its mean value for each counter used. If this criterion 
is not met, qualify all of the results measured, before the next 

. acceptable check source count was obtained as estimated (J). 

Verify the background was counted for each counter at least once 
each month and the appropriate background was used to subtract 
from the sample counts. 
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Field Duplicate: 

Result: 

Mound Environmental Restoration Program 

Verify a replicate sample was run 1 per 20 samples of a similar 
matrix and tpe result is within 4cr of the normalized range. If this 
criterion is not met, qualify both original and replicate samples as 
estimated ( J).. 

Verify a fie~d duplicate sample was taken for every 1 0 or fewer 
field samples. For water the duplicate result must be within 4cr of 
the result for the original. If this criterion is not met, qualify the 
results for that sample as estimated, (J). 

Verify the r~sults are properly reported with their associated errors. 
This is generally 2cr based on counting statistics. Also verify that 

I 

any data qua:lification letters are present. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
I 

Attachment II. 

I 
Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 
' 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Check Source Forms 

Complete header section. If samples wer;e associated with check sources outside criteria, then 
complete the table. If no samples are associated with check sources outside criteria, then write 
'None' on the form. 

3.5.3 Background Summary Forms ' 

Complete header section. Complete the remainder of the table only for those samples associated 
with background measurements outside ~riteria. If no samples are associated with background 
results outside criteria, then write 'None' on the form. 

I 

3. 5. 4 Replicate Summary Forms 

Complete header section. If outliers, 'enter sample IDs, outlier value, and qualification 
designation . 
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3. 5. 5 Field Duplicate Summary Forms 

Complete header section and sample IDs. Enter outlying standard deviation values for analytes. 
If no values are outside the required range, so state. 

3. 5. 6 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for the field 
duplicate and replicate tables along with the data validators initials and date. This calculation 
should show the formula, actual sample values, and final result. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 7 Qualified Data Summary Forms 

Form 1 s for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

RADIOISOTOPES 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of Data Qualifiers used in the Report 

0 Applicable Laboratory SOP and Revision Date 

0 Summary of Sample Results 

0 Summary of Quality Control Results 

0 Summary of Analysis and Preparation Dates 

II. Raw Data 

IIA. Sample Data 

0 Example Calculation Page 

0 Tritium Calculation and Result Sheet (Raw Data Part of Standards Data) 

0 Gamma- Spectrometry (Results followed by Raw Data) 

0 Alpha- Spectrometry (Results followed by Raw Data) 

0 Sr-90 (Raw Data part of Standards Data) 

0 Ra-226 (Raw Data part of Standards Data) 

0 Am-241 (Raw Data part of Standards Data) 

0 Sample Preparation I Extraction I Digestion Logs 

0 Percent Solids Determination 

0 Instrument Run Logs 

liB. Standards Data 

MONTHLY COMPILATION PROVIDED SEPARATELY 

IIC. Raw QC Data 

0 Quality Control Results (Blanks, MS/MSD, Replicate) 

0 Quality Control Raw Data (Behind Each Result) 

III. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis. 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GCIMS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
t) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
I 

b) Performance Evaluation Mixture 
i) Resolution 
ii) Retention Time 
iii) Recovery , 
iv) DDT/Endrin Breakdown 
Calibration c) 

d) 
e) 
t) 
g) 

. Blanks I 

h) 
i) 
j) 
k) 

Surrogate Spike Recoveries : 
Matrix spike/Matrix Spike I)uplicate Recoveries 
Pesticide Cleanup Checks i 

i) GPC Recoveries , 
ii) Florosil Cartridge Cfeanup 
Compound Identification ! 
System Performance , 
Compound Quantitation an~ Reported CRQLs 
Laboratory Control Sample ! 

Inorganic Metals and Cyanide 

a) 
b) 

c) 
d) 
e) 
t) 

g) 
h) 
i) 

Anions 

Calibration and CRDL 
Blanks 1 

i) Preparation Blanks ; 
ii) Calibration Blanks · 
Interference Check Sample 1 

Laboratory Control Sample; 
Duplicate Sample Analysis : 
Matrix Spike Sample Analy~is 
i) I CP Metals ! 
ii) GF AA Metals I 

iii) Cyanide I 

Furnace Atomic Absorptioq QC 
ICP Serial Dilution 1 

Sample Result Verification ; 
I 
' 

a) Calibration 
b) Blanks 

i) Preparation Blanks i 
ii) Calibration Blanks ; 

c) Laboratory Control Sample: 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verificationi 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Fonn is for CLP analyses. data summary reports from laboratory for non-CLP analyses 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: None 

Laboratory Sample 
Identification 

• 

Holding Time Summary 
Gamma Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample Identification Sample Date Count Date 

: 
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Days Comments 

--

Reviewer: 
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. 

• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3o from Mean Valt!e 

Laboratory Sample 
Identification 

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

• 
Check Source Summary 

Gamma Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample Identification Sample Count Date Result 

----- -- --- -------------- -----~ -- -· -- --- - -- -- --- - -- - -

--

Page I of I 

• GAMMA-2 

Comments 

- -

·-

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: Counted within one week of sample. 
No peaks identified with± 20% error. 

Background Summary 
Gamma Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Laboratory Sample 

I Mound Sample Identification I I 
Background 

Identification Sample Count Date Count Date 
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I Comments 

Reviewer: 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± cr of Normalized Range 

Laboratory Sample 

• 
Replicates Summary 

Gamma Analyses 

WESTON Work Order: 

. Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Orig Result Rep Result 
I den tifica tion Mound Sample Identification pCi/ pCi/ 

----------- ----------- -- ---- --- --- -- -- -------- -------- ~ - ~ ~ 

. --
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Diff 
Std Dev Comments 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± cr of Normalized Range 

Field Duplicate Summary 
Gamma Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Laboratory Sample l Mound Sample Identification l Orig Result 

l 
Rep Result 

Identification pCi/ pCi/ 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for strontium90 analysis. These 
guidelines are presented to ensure that data validation is performed consistently for chemical data 
collected for the Mound ER Program. However, these guidelines may not be inclusive of all 
Quality Control Check (QCC) deficiencies or conditions, and validators may need to use 
professional judgment in these limited cases. These cases may include, but are not limited to, 
evaluations of a grossly exceeded QCC criteria, QCCs not described in these procedures that 
could impact data quality, evaluations of trends related to QCC results from multiple field 
batches, or multiple QCC deficiencies. 

1.2 References 

Martin, D.B., "Determination of Strontium89 and Strontium90 m Soil with Total Sample 
Decomposition", Analytical Chemistry, October 1979. 

Sunderman, D.N. and Townley, D.W., "The Radiochemistry of Barium, Calcium, and 
Strontium," NAS-NS-30 10, National Academy of Sciences, January 1960. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 
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I 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

: 
• Results of the equipment rinsate, amb~ent, sample bank, and trip blanks are used to qualify 

sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample.~ 

I 
• Any QCCs not specifically found in the following procedures but outlined in the Methods 

Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 
' 

A portion of all laboratory sample result cklculations will be re-calculated and verified following 
the guidelines described below. ! 

I 

• For manual calculations, I 0 percent of:all calculations in the batch will be verified. 
I 

• For automated calculations, one calculation per batch will be verified. 
I 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratorY will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculatimis, the validators verify: 

• MS/MSD 
• Method Spike 

3.3 Data Qualifiers 

The primary data qualifiers to be applied,! as described in the CLP Functional Guidelines are the 
following: ' 

u 

J 

R 

N 

NJ 

UJ 

Revision 1. 0 
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The material was analyzed for, but was.not detected. The associated numerical 
I 

value is the sample quahtitation limit. 

The associated numeridal value is an estimated quantity. 
I 

The data are unusable! (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

I 

Presumptive evidence of presence of material. 
I 

Presumptive evidence bfthe presence of the material at an estimated quantity. 

The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated qJantity. 

I 
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Subqualifiers are used to assist in data assessment by indicating the source of the primary • 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - RADIONUCLIDES 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Efficiencv: 

Replicate: 

Holding Time: 

Calibration: 

Source Check: 

Revision 1. 0 
Method DV-016 

Verify the correct efficiency was used in the calculations. 

Verify a replicate sample was run 1 per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range. If 
this criterion is not met, qualify both original and replicate samples 
as estimated, ( J). 

Verify the samples were analyzed within the holding time specified 
in Method A-016 of the Methods Compendium. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). 

Verify each counter used has been calibrated using 90Sr. This 
calibration should be done at least annually. Also verify that the 
correct 90Sr efficiency was used in the calculations. 

Verify the check source was counted each day and that its value is 
within 3cr of its mean value for each counter used. If this criterion 
is not met, qualify all of the results measured before the next 
acceptable check source count was obtained as estimated, J. 
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Background: 

Sr Yield: 

Y Ingrowth: 

Method Blank: 

Method Spike: 

Matrix Spike: 

Field Duplicate: 

Revision 1. 0 
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Verify the background was counted for each counter at least once 
each week, ~he background was within 3cr of its mean and the 
appropriate background was used to subtract from the sample 
counts. If t~e background was > 3cr, qualify all of the results 
measured using that background as estimated, (J). 

I 

I 

Verify that :the strontium yield was correctly determined either 
gravimetrica!lly or by the use of a tracer (i.e. 85Sr) and that the yield 

I 

was correctly applied. 
I 

Verify that I the ingrowth factor was calculated and applied 
I 

correctly ba~ed on the time of start of grow-in and the time of 
• I • 

yttnum separation. 
I 
I 

NOTE: If all strontium present is assumed to be strontium90
, the 

ingrowth of ~urn is not required. 

Verify that a method blank was run each day and that the result of 
the blank w~s ~ 2xMDA. If the blank activity is greater than 2x the 
MDA and the sample activity is less than 3x the blank activity, 

I 

then the result is rejected, (R). If the blank activity is greater than 
2x the MDA. and the sample activity is greater than 3x the blank 
activity, theiresult is estimated, (J). 

Verify the rPatrix spike is within ± 3cr of the spiked value. If the 
spike result: is outside criteria, then use professional judgment. If 
the method ~pike is outside the specified criteria in Method A-016 
of the Meiliods Compendium, results will be qualified estimated, 
(J). If the spike recovery grossly exceeds the criteria, results may 
be rejected, (R) based on professional judgment. 

I 
I 

Verify a matrix spike was run 1 per 20 samples of a similar matrix. 
I 

The result must be within 3cr, of the known value. If greater than 
I 

3cr use professional judgment. If the matrix spike is outside the 
specified crjteria in Method A-016 of the Methods Compendium, 
results will be qualified estimated, (J). If the spike recovery grossly 

I 

exceeds the criteria, results may be rejected, (R) based on 
I 

professional, judgment. 

Verify a fi~ld duplicate sample was taken for every 10 or fewer 
field sampl~s. For water the duplicate result must be within 4cr of 
the result f0r the original. If this criterion is not met, qualify the 

I 

results for that sample as estimated (J). 
I 
I 
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Result: Verify the result is properly reported with its associated error. Also 
verify that any required data qualification letters are present. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3. 5. 2 Check Source Forms 

Complete header section. Complete remainder of table only for those samples which have check 
source outliers. If no samples are associated with check source outliers, then write 'None' on the 
form. 

3. 5. 3 Background Summary Forms 

Complete header section. Complete the remainder of the table only for those samples which have 
background outliers. If no samples are associated with background outliers, then write 'None' on 
the form. 

3.5.4 Yield Summary Forms 

Complete header section. Complete the remainder of the table only for those samples associated 
with yields outside criteria. If no samples are associated with yields outside acceptance limits, 
then write 'None' on the form. 

3. 5. 5 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery and/or standard deviation as appropriate. If no 
outliers, write 'None'. 
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3. 5. 6 Method Spike Summary Forms i 
' 

Mound Environmental Restoration Program 

Complete header section. Complete the re~1ainder of the table only for those samples associated 
with method spike results outside criteria! If no samples were associated with deficient method 
spike results, then write 'None' on the forrh. 

I 

3.5. 7 Replicate Summary Forms 

' ' 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5. 8 Field Duplicate Summary Forms 
I 
i 

Complete header section and sample IDs; Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 9 Sample Calculations 
I 
I 

i 
A sample calculation should be provided !in the upper right hand corner of tables for the matrix 
spike recovery, field duplicate, and replicate tables along with the data validators initials and 

I 

date. This calculation should show the fqrmula, actual sample values, and final result. Use the 
following as a guideline for calculations to show: 

• MS/MSD 
• Method Spike 

' 
I 
I 
I 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from datejof data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

! 
3.5.10 Qualified Data Summary Forms 

I 

I 
Form 1 s for CLP or result summary sh~ets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as d~scussed in Section 3.4. 
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Prepared by: 

Date: 

i 
I 

DATA PACKAGE CbMPLETENESS CHECKLIST 
EG&G 1'10UND PROJECT 

WESTON Work Order: 
' 
I Mound Project Name: 

Laboratory Batch Number: 
; 
I Operable Unit: NA 
' 

Laboratory Name/Location: 
I 

Collection Date: : 
I 

RAPIOISOTOPES 

D Table of Contents (Check List) ' ' 
I. Case Narrative I 

I 

D Cover Page ! 

D Case Narrative I 

' 

D I 
Cross Reference of Sample ID t<;> Laboratory ID 

D Description of Data Qualifiers u~ed in the Report 
• I 

D Applicable Laboratory SOP andiRevision Date 

D Summary of Sample Results I 
I 

D Summary of Quality Control Results 

D Summary of Analysis and Prepa~ation Dates 

II. Raw Data I 
: 

IIA. Sample Data I 
I 

D Example Calculation P~ge 

D Tritium Calculation anq Result Sheet (Raw Data Part of Standards Data) 

D Gamma- Spectrometr)i (Results followed by Raw Data) 
I 

D Alpha - Spectrometry (Results followed by Raw Data) 

D I 
Sr-90 (Raw Data part of Standards Data) 

D Ra-226 (Raw Data pari of Standards Data) 

D I 
Am-241 (Raw Data part of Standards Data) 

D Sample Preparation I E~traction I Digestion Logs 
I 

D Percent Solids Determihation 
I 

D Instrument Run Logs I 

: 
II B. Standards Data I 

MONTHLY COMPILATION: PROVIDED SEPARATELY 

II C. Raw QC Data I 

I 
D Quality Control Results (Blanks, MS/MSD, Replicate) 

D Quality Control Raw data (Behind Each Result) 

III. Sample Receipt ' 
I 

D Traffic Reports 
I D Sample Log In Record I 

D IV. Nonconformance Records I Corresp~mdence I Telephone Communications Records I ETC. 1 

I 

Laboratory Reviewer: ! Date: 
' 

WESTON Verified by: 
I 

I Date: 

Comments: 
I 
I 
I 

I 

I 
Any records not specified. but pertaining to the sample analysis. 
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I. 

II. 

III. 

IV. 

V. 

DATA VALIDATION REPORT FORMAT 
I 

EG&G MOUND ER PROGRAM 
I 
I 
I 

I 

TITLE- "Report of Data Validation Results" 
I 

HEADER- Name of Project, Operaqle Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

CASE SUMMARY 

State the following: 

• Case/Batch number· I 
I 

• Number of samples and type of matrix 
• Date of Collection i • · 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impact~ if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

I 

HOLDING TIMES ' 
I 

Discuss results of holding times and ;those outside the required holding time. 
I 
I 

RESULTS OF LABORATORY QU!A.LITY CONTROL CHECKS 
I 

I 
For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 

I 

samples were affected and how the qata was impacted. 

The laboratory quality control checks for each analysis are listed below: 
I 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 1 

e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards I 

g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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I 
I 

VI. RESULTS OF ASSOCIATED FIE;LD QUALITY CONTROL CHECKS 

A. Field Duplicates I 
B. Field Blanks (equipment bllmks, etc.) 

I 

I 

VII. OVERALL ASSESSMENT OF Dk TA 

Discuss overall assessment of data land categorize data in one or more of the following 
(use these as subsections to this sedtion): 

• Data had no problem/or qualifi~d due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. I 

I 
• Problems, but does not affect data. 

I 
I 
I 

I 
Discuss how all findings in the review could impact the data usability. 

I 
I 

ATTACHMENT I 

ATTACHMENT II 

ATTACHMENT III -

ATTACHMENT IV -

ATTACHMENTV 

I 
I 
I 
I 

Data Outlierlsummary Forms 
I 

Qualified Ddta Summary Reports * 
I 
I 
I 

Data Complbteness Checklist 
I 

I 
Laboratory <Case Narrative 

Chain-of-Cjstody 
I 

• F~ ;, ""CLP Mruy=. '"' '"~"" """"' .J '"""""" ., .,..CLP ooru= . i . 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: None 

Laboratory Sample 
Identification 

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

• 
Holding Time Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample Identification Sample Date Count Date 

-
--------------- ------- ---------- ----- -·--- -----------

Page I of I 

• 
STRONTIUM-I 

Days Comments 

--- ---------- ---- -- ------------ -- --- --
~-

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr from Mean Value 

Check Source Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Laboratory Sample I Mound Sample Identification I I Identification Count Date Result 

Page I of I 

• • 

STRONTIUM-2 

I Comments 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr from Mean Value 

Laboratory Sample 
Identification 

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

• 
Background Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Background 
Mound Sample Identification Sample Count Date Count Date 

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

------ ---- _L___ ___ ------- ---- ---

Page I of I 
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• 
STRONTIUM-3 

Comments 

--

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: __ % (Sr) __ %(Y) 

Laboratory Sample 

I 
Mound 

Identification Sample Identification 

• 

Yield Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I Strontium I 
I Yield I CMT I Yield 
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Yitrium I General 

I CMT I Comments 

Reviewer: 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory Sample 
Identification 

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

• 
Matrix Spike Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Amount Added Amount Found 
Mound Sample Identification pCi/ pCi/ 

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

Page I of I 

• STRONTIUM-5 

Diff 
Std Dev Comments 

- - - ---

Reviewer: --------------



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory Sample 
Identification 

• 

Method Spike Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Amount Added Amount Found 
Mound Sample Identification pCi/ pCi/ 

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

Page I of I 

• 

STRONTIUM-6 

Diff 
Std Dev Comments 

Reviewer: 

• 



-----~ ------ ~- - --~- --- - ~- ------ ----- \/ 

• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

• 
Replicates Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

QC Limits: ± 4a ofNonnalized Range 

Laboratory Sample Orig Result Rep Result 
Identification Mound Sample Identification pCi/ pCi/ 

- ------ --------- --~- -------------------- ------

Page I of I 

• 
STRONTIUM-7 

Diff 
Std Dev Comments 

! 

- - - -- ----- -1 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4a of Normalized Range 

Field Duplicate Summary 
Strontium90 Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Laboratory Sample I Mound Sample Identification I Orig Result 

I 
Rep Result 

Identification pCi/ pCi/ 
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Std Dev Comments 
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Mound Environmental Restoration Program 

1. . INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for Radium226 analysis in water. These 
guidelines are presented to ensure that data validation is performed consistently for chemical data 
collected for the Mound ER Program. However, these guidelines may not be inclusive of all 
Quality Control Check (QCC) deficiencies or conditions, and validators may need to use 
professional judgment in these limited cases. These cases may include, but are not limited to, 
evaluations of a grossly exceeded QCC criteria, QCCs not described in these procedures that 
could impact data quality, evaluations of trends related to QCC results from multiple field 
batches, or multiple QCC deficiencies. 

1.2 References 

ASTM. 1991. "Annual Book of American Society of Testing Materials Standards." Section II, 
Water and Environmental Technology. Volume 11.02 Water II. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department ofEnergy, April1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 
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Mound Environmental Restoration Program 

I 

• Results of the equipment rinsate, am~ient, sample blank, and trip blanks are used to qualify 
sample data. Results of laboratory bl~s are used in qualifying field blank data and sample 
data, as with any investigative sample.: 

• Any QCCs not specifically found in ~he following procedures but outlined in the Methods 
Compendium will be evaluated agains~ the Method Compendium criteria. 

I 

3.2 Calculations 

A portion of all laboratory sample result ~alculations will be re-calculated and verified following 
the guidelines described below. j 

I 
I 

• For manual calculations, 1 0 percent of all calculations in the batch will be verified. 
I 

• For automated calculations, one calculation per batch will be verified. 
I 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratocy will be required to make all necessary corrections to 

I 

the data. I 
I 

I 

In addition to verifying sample calculations, the validators verify: 

• MS/MSD 
• Method Spike 

3.3 Data Qualifiers 

The primary data qualifiers to be applied,; as described in the CLP Functional Guidelines are the 
following: J 

u The material was anal~zed for, but was not detected. The associated numerical 
value is the sample qdntitation limit. 

I 

J The associated numerical value is an estimated quantity. 
! 

R 
I • 

The data are unusable! (compound may or may not be present). Resamphng 
and reanalysis is necessary for verification. 

N Presumptive evidence bf presence of material. 
I 

NJ Presumptive evidence bf the presence of the material at an estimated quantity. 
I 

I 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated qJantity. 

I 

I 

Subqualifiers are used to assist in datal assessment by indicating the source of the primary 
qualifier. These subqualifiers are attachel:l to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiJrs: 
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SUBQUALIFIERS - RADIONUCL/DES 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Source Check: 

Background: 

Efficiency: 

Yield: 

Revision 1. 0 
Method DV-017 

Verify the samples were analyzed within the holding time specified 
in Method A-017 of the Methods Compendiwn. If holding time 
was exceeded, the sample results should be qualified as estimated 
(J) or (UJ). ··'·· 

Verify each counter being used has been calibrated by counting a 
standard of the isotope prepared in the same geometry as is used 
for samples. The data reduction used must be the same as is used to 
calculate the sample data. This calibration should be done at least 
annually. Also verify that the correct isotopic efficiency was used 
in the calculations. 

Verify the check source was counted each day and that its value is 
within 3cr of its mean value for each counter used. If this criterion 
is not met, qualify all of the results measured before the next 
acceptable check source count was obtained as estimated, (J). 

Verify the background was counted for each counter at least once 
each week, the background was within 3cr of its mean and the 
appropriate background was used to subtract from the sample 
counts. If the background was > 3cr, qualify all of the results 
measured using that background as estimated, (J). 

Verify the correct efficiency was used in the calculations. 

Verify the yield was correctly determined using the counts 
obtained for the tracer (Barium133

) added at the start of the sample 
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Method Blank: 

Method Spike: 

Matrix Spike: 

Replicate: 

Field Duplicate: 

I 

i Mound Environmental Restoration Program 

I 
I 

analysis, th~ counts from 100% of the tracer (Barium133
) added and 

the yield wa:s correctly applied. 
I 

Verify the rhethod blank activity is ::;; 2x the MDA. If the blank 
I 

activity is greater than 2x the MDA and the sample activity is less 
than 3x the l blank activity, then the result is rejected, (R). If the 
blank activity is greater than 2x the MDA and the sample activity 
is greater thb 3x the blank activity, the result is estimated, (J). 

I 
Verify a meUiod spike was run 1 per 20 samples of a given matrix 
or 1 per batch of samples prepared in a day, whichever is more 

I 

frequent. THe results must be within 3cr of the known value. If the 
method spil<:e is outside the specified criteria in Method A-017 of 
the Method~ Compendium, results will be qualified estimated, (J). 
If the spikeJ recovery grossly exceeds the criteria, results may be 
rejected, (R) based on professional judgment. 

I 
I 
I 

I 

Verify a matrix spike was run 1 per 20 samples of a similar matrix. 
The result ~ust be within 3cr of the known value. If the matrix 
spike is ou~side the specified criteria in Method A-017 of the 

I 

Methods Cc?mpendium, results will be qualified estimated, (J). If 
the spike r~covery grossly exceeds the cri~eria, results may be 
rejected, (R) based on professional judgment. 

I 

I 

Verify a replicate sample was run 1 per 20 samples of a similar 
matrix and that the result is within 4cr of the normalized range. 

I 

Verify a fidld duplicate sample was taken for every 1 0 or fewer 
field sampl~s. For water the duplicate result must be within 4cr of 
the result for the original. If this criterion is not met, qualify the 
results for t~at sample as estimated (J). 

3.5 Data Validation Reporting R~quirements 
I 

Validation report contents must be in a mirrative format and must follow the outline presented in 
Attachment II. i 

I 
Data outlier summary forms presented in !Attachment III are to be completed as described in this 
section. All forms associated with the :analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

I 
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3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3. 5. 2 Check Source Forms 

Complete header section. Complete remainder of table only for those samples which are 
associated with exceeded check source criteria. If there are no check source problems, then write 
'None' on the form. 

3. 5. 3 Background Summary Forms 

Complete header section. Complete the remainder of the form if a background criteria has been 
exceeded. If a background criteria has not been exceeded, then write 'None' on the form. 

3. 5. 4 Method Spike Forms 

Complete header section. If a method spike criteria is not met, then enter the information on the 
form. If all the criteria was met for the method spike, then write 'None' on the form. 

3. 5. 5 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery and/or standard deviation as appropriate. If no 
outliers, write 'None'. 

3. 5. 6 Yield Summary Forms 

Complete header section. If a yield associated with a sample failed criteria, then record the 
sample id, yield, and qualification on the form. If the yields met criteria, then write 'None' on the 
form. 

3. 5. 7 Replicate Summary Forms 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification 
designation. 

3. 5. 8 Field Duplicate Summary Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 
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3. 5. 9 Sample Calculations 
I 

A sample calculation should be provided in the upper right hand comer of tables for the matrix 
spike recovery, field duplicate, and replitate tables along with the data validators initials and 
date. This calculation should show the fotmula, actual sample values, and final result. Use the 
following as a guideline for calculations toi show: 

• MS/MSD 
• Method Spike 

I 

i 

The first draft report of data validation r~sults is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must ~e submitted within I 0 calendar days, unless otherwise 
noted. I 

I 

3. 5. 10 Qu~lified Data Summary Form~ 
I 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as di~cussed in Section 3.4. 

I 
I 
I 
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Prepared by: 

Date: 

I 
I 
I 

DATA PACKAGE doMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

I 
I 

i 
I 
I 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 
I 

Laboratory Name/Location: l Collection Date: 
' RADIOISOTOPES 
' 

Cl Table of Contents (Check List) i 
' 

L Case Narrative 
I 
I 

D. Cover Page i 

Cl Case Narrative I 
I 

Cl Cross Reference of Sample ID to Laboratory ID 
I 

Cl Description of Data Qualifiers u'sed in the Report 
I 

Cl Applicable Laboratory SOP and\ Revision Date 

Cl Summary of Sample Results I 
I 

Cl Summary of Quality Control Re:sults 

Cl Summary of Analysis and Prep~ration Dates 
I 

II. Raw Data ' I 

II A. Sample Data I 
I 

Cl Example Calculation Page 

Cl Tritium Calculation an~ Result Sheet (Raw Data Part of Standards Data) 

Cl I 
Gamma- Spectromel:r)( (Results followed by Raw Data) · 

0 Alpha- Spectrometry (Results followed by Raw Data) 

Cl 
I 

Sr-90 (Raw Data part of Standards Data} 

0 
I 

Ra-226 (Raw Data part of Standards Data) 

0 Am-241 (Raw Data part of Standards Data) 

0 Sample Preparation I Eltraction I Digestion Logs 
I 

0 Percent Solids Determination 
I 

0 Instrument Run Logs 1 

IIB. Standards Data I 
MONTHLY COMPILA TIONj PROVIDED SEPARATELY 

IIC. RawQC Data I 
0 Quality Control Result~ (Blanks, MS/MSD, Replicate) 

III. 

0 Quality Control Raw 9ata (Behind Each Result) 

Sample Receipt ! 
0 Traffic Reports I 

I 

D Sample Log In Record I 
I 

0 IV. Nonconformance Records I Correspbndence I Telephone Communications Records I ETC.' 
I 

Laboratory Reviewer: I Date: 

WESTON Verified by: 
I 

Date: ' 
' 

Comments: 
I 
I 
! 

I 
1 Any records not specified, but pertaining to the sample analysis. 

' Page I of I 
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I 
! 

j 

I 
DATA VALIDATION REPORT FORMAT 

EG&G MOU~D ER PROGRAM 
I 

I 
I 

I. TITLE - "Report of Data Validation Results" 
I 

II. HEADER- Name of Project, Operablle Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, an~ date of report. 

III. CASE SUMMARY 
I 

State the following: 1 

• Case/Batch number ! 

• Number of samples and type of m~trix 
I • 

• Date of Collection 1 

• Chain of Custody identifier, if any l 
I 

• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when receivJd by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

I 

IV. HOLDING TIMES I 

V. 

I 

Discuss results of holding times and those outside the required holding time. 
I • 
I 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 
I 

For each laboratory quality control cHeck required to be performed, discuss whether the 
frequency, acceptance criteria, and coh-ective actions were met. Summarize which 

I 
samples were affected and how the data was impacted. 

The laboratory quality control checkslfor each analysis are listed below: 
I 

Volatiles and Semivolatiles 

a) 
b) 
c) 
d) 
e) 
f) 
g) 
h) 
i) 
j) 
k) 

GC/MS Tuning 
Calibration 
Blanks 
Surrogate Spike Recoveries 
Matrix spike/Matrix Spike Du~licate Recoveries 
Internal Standards ! 
Compound Identification I 

I 

System Performance i 
Compound Quantitation and cbntract Required Quantitation Limits (CRQLs) 
Tentatively Identified CompoJnds 
Laboratory Control Sample I 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) · Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

· c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GFAA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

c) 
d) 
e) 
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Laboratory Control Sample 
Matrix Spike/Matrix Spike Duplicate Sample Analysis 
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I 
I 

VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 
I • 
I 

A. Field Duplicates I 

B. Field Blanks (equipment blks, etc.) 
i 
I 

VII. OVERALL ASSESSMENT OF DATA 
I 

Discuss overall assessment of data and categorize data in one or more of the following 
I 

(use these as subsections to this section): 

• Data had no problem/or qualifie~ due to minor problems. 
I 

• Data qualified due to major pro~lems. 
• Data unacceptable. I 
• Problems, but does not affect data. 

I 
I 

I 
Discuss how all findings in the revi:ew could impact the data usability. 

ATTACHMENT I 

ATTACHMENT II 

ATTACHMENT III -

ATTACHMENT IV -

ATTACHMENT V 

I 
I 

! 
Data Outlier ~ummary Forms 

I 

Qualified Daia Summary Reports * 
I 
I 
I 

Data Compl9teness Checklist 
I 
I 

Laboratory Jase Narrative 

Chain-of-Custody 
I 
I 
I 

* Fom ;, fO< CLP M>IY'~, """ '"""""" reporu 1''"'"""' fO< ooo.CLP M&Y'" 
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Data Validation Worksheets 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: None 

Laboratory 
Sample ID 

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

• 
Holding Time Summary 

Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Sample Date 

------~- ------------ ------------ -· 
--- -- --- -- -

Page I of I 

• 
RADIUM-I 

Radium 
Count Date Days 

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

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr from mean value 

Laboratory 
Sample ID 

• 

Check Source Summary 
Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Count Date 

Page I of I 

• 

RADIUM-2 

Radium 

I Comments 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: < MDA for the sample 

Laboratory 
Sample ID 

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

• 
Background Summary 

Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Sample Count Date 

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

Page I of I 
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RADIUM-3 

Radium 
Background Count Dat_e Comments 

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

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory 
Sample ID 

• 

Method Spike Summary 
Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Amt Added 

I 
Amt Found 

. pCi/ pCi/ 
' 
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• 

RADIUM-4 

' 

Radium 

I 
Difference l Comment 

Std Dev 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 3cr of Known Value 

Laboratory 
Sample ID 

----

• 
Matrix Spike Summary 

Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Amt Added Amt Found 

pCi/ pCi/ 

.. 
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Radium 
Difference Comment 

Std Dev 

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

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: % 

Laboratory 
Sample ID 

• 

Yield Summary 
Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Yield 

Page I of I 
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Radium 

I Comments 

Reviewer: -------------

• 



• 
Prepared by: 

Date: 

Laboratory 13atch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory 
Sample ID 

. 

•• 
Replicates Summary 

Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Org Result Rep Result 

pCi/ pCi/ 

----

Radium 
Difference 

Std Dev 

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

Reviewer: 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

QC Limits: ± 4cr of Normalized Range 

Laboratory 
Sample JD 

• 

Field Duplicate Summary 
Radium Isotopic Analyses 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound 
Sample ID Org Result 

I pCi/ 

·Page I of I 
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RADIUM-8 

Radium 
Rep Result 

I 
Difference 

I 
Comment 

pCi/ Std Dev 

Reviewer: 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for acetonitrile and acrylonitrile 
analysis. These guidelines are presented to ensure that data validation is performed consistently 
for chemical data collected for the Mound ER Program. However, these guidelines may not be 
inclusive of all Quality Control Check (QCC) deficiencies or conditions, and validators may 
need to use professional judgment in these limited cases. These cases may include, but are not 
limited to, evaluations of a grossly exceeded QCC criteria, QCCs not described in these 
procedures that could impact data quality, evaluations of trends related to QCC results from 
multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987 . 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, lB and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

DOE 1995. "Remedial Investigation/Feasibility Study Operable Unit 9, Site-Wide Quality 
Assurance Project Plan," Final Revision 4, U.S. Department of Energy, April 1995. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

· Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 
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Mound Environmental Restoration Program 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 
I 

• The data package is first reviewed/ for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is request~d from the laboratory as soon as it is noted. If missing 
data is identified during data validati6n, the validation effort will continue as feasible until 
the data is provided by the laboratory. J 

I 

• Data validation is performed using the,guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
I 

sample data. Results of laboratory blapks are used in qualifying field blank data and sample 
data, as with any investigative sample.i 

I 

• Any QCCs not specifically found in ~he following procedures but outlined in the Methods 
Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations I 
I 
I 

A portion of all laboratory sample result ~alculations will be re-calculated and verified following 
the guidelines described below. I · 

l 
• For manual calculations, 10 percent o:fil' all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

I 
I 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laborato~ will be required to make all necessary corrections to 
the data. \ 

In addition to verifying sample calculatio~s, the validatorsverify: 
I 
I 

• MSIMSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. I 

3.3 Data Qualifiers 
I 

The primary data qualifiers to be applied,! as described in the CLP Functional Guidelines are the 
following: J 

u 

Revision 1. 0 
Method DV-018 

The material was analy~ed for. but was not detected. The associated numerical 
value is the sample quahtitatio~ limit. 

I 
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Mound Environmental Restoration Program 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

IN Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUAL/FIERS • ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples offinal qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Revision 1. 0 
Method DV-018 

Verify that the samples were analyzed within the holding time 
period of 14 days. Qualify results as estimated with (J) and (UJ) if 
the holding time is exceeded. If the holding time was grossly 
exceeded professional judgment should be used to determine 
whether to qualify the data as unusable (R). 

Verify that the initial 5 point calibrations had a relative standard 
deviation (%RSD) < 20%. Verify that a continuing calibration 
check was analyzed every 10 samples and that its response was 
within 15% of true value. If any samples were analyzed with a 
non-compliant calibration standard, then the results associated with 
the non-compliant standard must be estimated (J). If %0 or %RSD 
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Blanks: 

Laboratorv Control 
Sample CLCS): 
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was > 50%, then all positive and non-detected values for that 
analyte must be estimated (J) and (UJ). 

Verify retenJion time windows: ± 3cr of three retention times for 
each analyte :as per SW846. 

I 
I 

Method bl~s must be analyzed one per 20 samples of a given 
matrix per d~y and contamination must be less than PQL. Verify 
that equipmJnt blanks are performed one per 10 samples; sample 
bank blanks !md ambient blanks are performed one per 20 samples. 
These field ~lanks are qualified using qualification guidance levels 
derived fomi method blank contamination. Qualification level for 
samples are determined from the maximum contamination levels in 
method and ~quipment blank contamination. 

I 
I 

I 

Oualzifizcatioh Guidance Level = 5x contamination in blank. 
- I 

I 

QualificatioJ Guidelines: 
I 
I 

• If results! <PQ L, report PQ L as U. 

• If resultJ >PQL and < 5x c~ntamination, then report the value 
I as U. 

1 

. 

• If results >PQL and > 5x contamination, then report the value 
I 

unqualified. 
I 

Verify that an LCS was performed 1 per 20 samples of a given 
matrix per dky. Verify that LCS recoveries are within QC limits: 

I 
dcrylonitrile 
I . .l acetonztn e 
I 

(70 to 135%) 
(88 to 118%) 

If LCS reclveries are not within QC limits, then all associated 
I 

samples mlist be re-extracted with another LCS. Professional 
judgment sThould be used to evaluate data associated with failed 

I 

LCS analysis. If recoveries are below 10%, then associated results 
could be co~sidered as unusable (R). 

I 

I 

I 
I 

I 
I 
I 
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Matrix Spike CMS)! 
Matrix Spike 
Duplicate(MSD): 

Field Duplicate: 

Compound 
Quantitation 
Limits: 

Mound Environmental Restoration Program 

Verify that an MS/MSD was performed one per 20 samples of a 
given matrix. Verify that MSIMSD recoveries are within QC 
limits: 

acrylonitrile 
acetonitrile 

RPD (~ 15%) 

(70 to 135%) 
(70 to 136%) 

The positive values for those compounds that fail MS/MSD criteria 
should be estimated in the unspiked sample. If recoveries are 
below 1 0%, then associated results could be considered as 
unusable (R). 

Verify that a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be :$; 35% for 
waters. If a criterion was not met, then estimate (J) the positive 
results for that analyte(s) in both samples. If one of the sample 
results is> PQL and the other is non-detected, then both results are 
estimated (J). 

Verify that the following quantitation limits were met: 

Analyte Water Soil 
acetonitrile 10 ug/L 100 ug/Kg 
acrylonitrile 10 ug/L 100 ug!Kg 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

Revision 1. 0 
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I 

I 
I 
I 

3. 5. 2 Surrogate Recovery Forms I 

No surrogates are currently required. CoJV.plete header section. If a surrogate is used, the form 
may be used to document a problem. If no ;outliers, then write 'None'. 

I 
3. 5. 3 Matrix Spike Recovery Forms I 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent rec6very as appropriate. The RPD should be entered in 

I 

parentheses. If no outliers, write 'None'. 

3.5.4 Blank Data Summary Forms 
I 

Complete the appropriate form from ~ttachment III. Enter blank outliers only and note 
appropriate action level based on 5x or 1 0~. Enter the associated sample IDs. 

I 

3. 5. 5 Calibration Forms 
I 

Complete header section, instrument, antl date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necess$;r. List all associated sample IDs at bottom of form. 

3. 5. 6 Field Duplicate Forms I 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 7 Sample Calculations 

A sample calculation should be provided :in the upper right hand comer of tables for the matrix 
spike recovery, calibration, field duplica~e, and replicate tables along with the data validators 

I 

initials and date. This calculation should show the formula, actual sample values, and final result. 
Use the following as a guideline for calcul~tions to show: 

I 
I 

• Initial calibration - at least one RRF and %RSD . 
Continuing calibration - at least onb RRF and %D . 

I 

Surrogate - at least one set of surro'gates from one sample . 
• 
• 

I • MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. I 

The first draft report of data validation rlsults is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date !of data receipt for a senior technical review. Requested 
corrections to the first draft reports must 9e submitted within 1 0 calendar days, unless otherwise 

noted. I 
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3. 5. 8 Qualified Data Summary Forms 

Form ls for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 
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Attachment I 
I 

Laboratory cdmpleteness Checklist 
I 
I 

I 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS {VOCs) 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. QC Summary 

0 System Monitoring Compound Summary (Form II VOA) 

0 Matrix Spike/Matrix Spike Duplicate Summary (Form lil VOA) 

0 Method Blank Summary (Form IV VOA) 

0 GC I MS Instrument Performance Check (Form V VOA) 

0 Internal Standard Area and RT Summary (Form VIII VOA) 

0 Laboratory Control Sample 

III. Raw Data 

lilA. Sample Data 

0 Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

0 Tentatively Identified Compounds (Form I VOA- TIC) 

0 Reconstructed Total Ion Chromatograms (RIC) 

0 Quantitation Report 

VOC-A 

0 Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 

0 GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

0 Quantitation I Calculation of TIC Concentrations 

liiB. Standard(s) Data 

0 Initial Calibration Data (Form VI VOA) 

0 VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

0 Continuing Calibration (Form VII VOA) 

0 VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

Page I of2 
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I 
' 

DATA PACKAGE COMPLiETENESS CHECKLIST (Con't) 
I 

EG&G M0
1
UND PROJECT 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 
I 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

VOLATILES ORGA~IC COMPOUNDS (VOCs) 

liiC. RawQC Data I 
! 

0 BFB I Bar Graph Spectrum! I Mass Listing 

0 Blank Data I 
I 

D Reconstructed Total Idn Chromatogram and Quantitation Reports 
I 

D I 
Target Compound Speftra 

D 
I 

GC I MS Library Search Spectra for TIC 
I 

D Quantitation I Calculation of TIC Concentrations 
I 

0 Matrix Spike Data . I 
0 Tabulated Results(Folpll VOA) 

I D Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Da{a 
I 
I 

D Tabulated Results (FoPm I VOA) 

D I 
Reconstructed Ion Chrpmatogram(s) 

0 Instrument Settings I 
I 
I 

0 Instrument Run Logs I 
I 

0 Percent Solids Determinatibn Logs 

IV. Sample Receipt I 
D Traffic Reports I 
D Sample Log In Record 

I 
0 v. Nonconformance Records I Correspond~nce I Telephone Communications Records I ETC. 1 

I 

Laboratory Reviewer: 
I 

I Date: 

WESTON Verified by: I 
Comments: I 

I 

I 

I 

I 
I 

Anv records not specified. but pertaining to the sample analvsis.l 

Date: 

. . - • I 
Page 2 of2 
I 
I 
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I. 

II. 

Ill. 

IV. 

V. 

I 
I 
I 
I 

DATA VALIDA1TION REPORT FORMAT 
EG&G M1UND ER PROGRAM 

I 

TITLE- "Report ofData Validatidn Results" 
I 
I 

HEADER- Name of Project, OpeJable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order NumberJ and date of report. 

I 
I 

CASE SUMMARY 

State the following: 

I 
I 
I 

I 
• Case/Batch number I 

• Number of samples and type of11 matrix 
• Date of Collection 
• Chain of Custody identifier, if ~y 
• Type of analysis (Discuss impaCts if incorrect method used) 

I 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applitable to the report. 

HOLDING TIMES I 

Discuss results of holding times and those outside the required holding time. 
. I 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 
I 

For each laboratory quality control check required to be performed, discuss whether the 
I 

frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how thJ data was impacted. 

The laboratory quality control chebks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) 
b) 
c) 
d) 
e) 
f) 
g) 
h) 
i) 
j) 
k) 

GC/MS Tuning 
Calibration 
Blanks I 

I 
Surrogate Spike Recoveries 

I 
Matrix spike/Matrix Spike Duplicate Recoveries 
Internal Standards 
Compound Identification 
System Performance 1 · 

Compound Quantitation ana Contract Required Quantitation Limits (CRQLs) 
Tentatively Identified Compounds 

Laboratory Control Samp!~ 

I 
I 
I 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 
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I 

I 
VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

I 

A. Field Duplicates I 
B. Field Blanks (equipment blanks, etc.) 

I 

VII. OVERALL ASSESSMENT OF nl T A 
! 

Discuss overall assessment of data jand categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualifield due to minor problems. 
• Data qualified due to major profulems. 
• Data Unacceptable. I 
• Problems, but does not affect data. • . I 

I 

I 
Discuss how all findings in the review could impact the data usability. 

I 

ATTACHMENT I 

ATTACHMENT II 

ATTACHMENT III -

ATTACHMENT IV -

ATTACHMENT V 

I 

Data Outlier ~Summary Forms 

Qualified Data Summary Reports* 

I . 
Data Completeness Checklist 

I 
Laboratory Gase Narrative 

Chain-of-CJtody 

. . I 
I 

Fonn is for CLP analyses. data summary reports froni laboratory for non-CLP analyses 
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Attachment Ill 

Data Validation Worksheets 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 
Identification 

-

•• 
Holding Time Summary 

Volatile Organics - Method 8030 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

·collection Date: 

Mound Sample 
Identification Date Collected Date Extracted 

-----

Holding Time: Analysis within 14 days from collection 

Page I of I 

' . ....---
\ J • 

8030-1 

Number of Days Past 
Date Analyzed Holding Time 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 

- None Specified 

Laboratory Mound 
Sample ld Sample ld 

Surrogate Recovery Outliers 
Volatile Organics - Method 8030 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
- None Specified 

Sample Matrix 

Use the laboratory acceptance window (do not reject unless the recovery is less than 10%, per Weston Mound). 

Reviewer: 
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•• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 
Soil Quality Control Limits 

- Acrylonitrile 
- Acetoonitrile 

• 
Matrix Spike Recovery Outliers 
Volatile Organics - Method 8030 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 
Water Quality Control Limits 

N/A - Acrylonitrile 
N/A - Acetonitrile 

Laboratory Sample ld I Mound Sample ld I Sample Matrix Acrylonitrile 

Page I of I 
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• 
8030-3 

(70- 135%) (15%) 
(70- 136%) (15%) 

I Acetonitrile 

Reviewer: 



Blank Data Summary Table 
Volatile Organics - Method 8030 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Trip Ambient 
Blank ID Blank ID Blank ID Blank ID 

ANALYTE 

Acrylonitrile 

Acetonitrile 

.... 

Applies to Samples: 

8030-4 

Equip. Action 
Blank ID Level 

Reviewer:----------
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I 

Calibra~ion Outliers 
8030-5 

Volatile TCL CorJpounds - Method 8030 
I 

Prepared by: I WESTON Work Order: 

Date: 
I 

Mound Project Name: I 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

I 
Instrument ID: I Matrix (SoiVWater): I 

Initial Continuing Continuing 
Calib~ation Calibration Calibration 

Date: I Date: Date: 
Time: ! Time: Time: 

ANALYTE RSDi 20% • D± 15% • D± 15% 

Acrylonitrile i 
I 

Acetonitrile I 
I 
I 
I 

I 

I 
I 
I 

I 
I 
I 

Affected Samples: (Client ID) 

I 
I 
I 
I 
I 
I 

Was a continuing calibration run every 10 sambles? 0 Yes 0 No 

Were retention times acceptable? I 0 Yes 0 No 

* These flags should be applied to the analytes on the sample data sheets . 
I 

Reviewer: 

• 

--------------------
Page I of I 



Field Duplicate Data Summary Table 
Volatile Organics - Non-CLP Method 8030 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

QC LIMITS 
Water=~ 35% RPD Soil =NA 

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE 

Acrylonitrile 

Acetonitrile 

8030-6 

Mound 
Sample ID 

Reviewer:---------
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for hexavalent chromium analysis. 
These guidelines are presented to ensure that data validation is performed consistently for 
chemical data collected for the Mound ER Program. However, these guidelines may not be 
inclusive of all Quality Control Check (QCC) deficiencies or conditions, and validators may 
need to use professional judgment in these limited cases. These cases may include, but are not 
limited to, evaluations of a grossly exceeded QCC criteria, QCCs not described in these 
procedures that could impact data quality, evaluations of trends related to QCC results from 
multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B, and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1987. Data Quality Objectives for Remedial Response Activities. U.S. Environmental 
Protection Agency. Office of Emergency and Remedial Response and Office of Waste 
Programs Enforcement. Report No, EPA 540/G-87/003. Washington, D.C. March 1987. 

• 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, • 
SW-846, Volumes 1A, lB, and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

2. RESPONSIBILITIES 

Data Va/idator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
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I 
. I 

data package. Missing data is requesteq from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

Data validation is performed using the guidelines presented in Section 3.4 of this document. 

Results of the equipment rinsate, ambi~nt, sample blank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in tfue following procedures but outlined in the Methods 
Compendium will be evaluated against /the Method Compendium criteria. 

3.2 Calculations 
i 

A portion of all laboratory sample result ca!lculations will be re-calculated and verified following 
the guidelines described below. I 
• For manual calculations, 1 0 percent of ail calculations in the batch will be verified. 

I 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory~ will be required to make all necessary corrections to 
the data. · 

In addition to verifying sample calculationJ, the validators verify: 
I 
I • MS/MSD - at least one compound recorery and RPD for each analyte group. 

• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, hs described in the CLP Functional Guidelines are the 
I 

following: I 

u 

J 

R 

N 

Revision 1. 0 
Method DV-019 

The material was analy:ied for, but was not detected. The associated numerical 
value is the sample quarltitation limit. 

I 

The associated numeridl value is an estimated quantity. 
I 
I 

The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necess~ for verification. 

I 
I 

Presumptive evidence of presence of material. 
I 

Methods Compendium 
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NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - INORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Revision 1. 0 
Method DV-019 

Verify the samples were prepared and analyzed within the holding 
time specified in Method A-019 of the Methods Compendium. If 
the holding time is exceeded, qualify results as estimated (J, UJ). If 
the holding time was grossly exceeded, professional judgment may 
be used to qualify the data as unusable (R). 

Verify the 5-point initial calibration curve had a correlation 
coefficient~ 0.995. If the correlation coefficient is less than 0.995, 
then qualify all results estimated (J, UJ). If the correlation 
coefficient was grossly outside criteria, then reject (R) all results. 

Verify the initial calibration verification (ICV) and continuing 
calibration verification are analyzed within the frequency specified 
in Method A-019 of the Methods Compendium and the results are 
within ± 1 0% of the true value. If the criteria for a calibration 
verification is not met, then qualify the associated sample data 
estimate (J, UJ). If the criteria is grossly exceeded, professional 
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Blanks: 

Matrix Spikes: 

Laboratory Control 
Sample: 
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judgment mult be applied to determine whether the data should be 
rejected (R). 

Verify blanks have been analyzed at the frequency specified in 
Method A-~19 of the Methods Compendium. If hexavalent 
chromium is aetected in a blank, then apply the 5x rule. 

Qualification Guidelines: 

• If results k PQL, then no action is taken. 

• If results 
1
l5x the amount of hexavalent chromium in the blank, 

then qualify the result nondetect (U). 

• If results~ 5x the amount of hexavalent chromium in the blank, 
then appliY no qualification. 

I 
I 

Recoveries bd relative percent differences should meet the 
requirement~ specified m Method A-OI9 of the Methods 
Compendium. 

The positive sample results associated with an MS/MSD outside 
criteria, should be qualified estimated (J). If the MS/MSD recovery 
is extreme!~ low (< IO%), then the positive result should be 
qualified rejJcted (R). 

For a non-ttect sample result associated with an MS/MSD 
. recovery ab~ve acceptance criteria, no qualification is required. If 

the MS/MSID recovery associated with a non-detect result is less 
than I 0%, fbe result should be qualified rejected (R). If the 
MS/MSD recovery associated with a sample result is less than 

I 
acceptance limits and greater than I 0%, the result should be 

I 

qualified estimated (J, UJ). 

If a laboratory control sample fails to meet acceptance criteria, the 
associated sbple data should be qualified estimated (J, UJ). If the 
recovery is Jxtremely poor or there are extenuating circumstances, 
the validatJr will use professional judgment to assign data 

l .fi . I qua 1 tcatiOns . 
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Duplicate/Replicate: Verify a field duplicate sample was analyzed for every 10 field 
samples of the same matrix. If the relative percent difference is 
greater than 25%, then qualify the associated data estimated (J, 
UJ). If one ofthe results is non-detect and the other result is greater 
than the PQL, then both the results should be estimated (J, UJ). 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding t.ime was exceeded. 

3.5.2 Anion Data Summary Forms 

Complete header section. Fill in remainder if criteria was exceeded. 

3.5.3 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• Initial calibration - correlation coefficient is correct. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 10 calendar days, unless otherwise 
noted. 

3.5.4 Qualified Data Summary Forms 

Form ls for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discussed in Section 3.4. 

Revision 1. 0 
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Laboratory clmpleteness Checklist 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

HEXAVALENT CHROMIUM 

0 Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

D Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

D Description of all Qualifiers used by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

D Summary of Sample Results 

D Summary of Quality Control Results 

D Summary of Analysis and Preparation Dates 

II. Raw Data 

II A. Sample Data 

0 Example Calculation Sh~et 

D Instrument Settings 

D Analytical Raw Data (Behind Each Result) 

liB. Standards Data 

D Standards Preparation Data 

D Initial and Continuing Calibration 

IIC. Raw QC Data 

D Quality Control Results (Blanks, LCS, MSIMSD, Replicate) 

D Quality Control Raw Data (Behind Each Result) 

0 Instrument Run Logs I Instrument Calibration I Tuning 

D Sample Preparation I Extraction I Digestion Logs 

D Percent Solids Determination Logs 

III. Sample Receipt 

D Traffic Reports 

D Sample Log In Record 

D IV. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified. but pertaining to the sample analysis. 

Page I of I 
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I 

Attachment II 

I . 
Example Report Format 

I 
I 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description ofTask (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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I 

I 
I 

Pesticides/PCBs \ 

a) GC/ECD Perfonnance Check 
b) Perfonnance Evaluation Mi*ture 

i) Resolution 
ii) Retention Time 
iii) Recovery 1 

iv) DDT/Endrin Breakdbwn 
c) Calibration 
d) ·Blanks 
e) Surrogate Spike Recoveries! 
f) Matrix spike/Matrix Spike IJ>uplicate Recoveries 
g) Pesticide Cleanup Checks j 

i) GPC Recoveries 1 

ii) Florosil Cartridge Cleanup 
h) Compound Identification 
i) System Perfonnance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample j 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Ana1y

1
sis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 1 

d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data .and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

• Fonn is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Attachment Ill 
I 
I 

Data Valid~tion Worksheets 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 

I 
Mound Sample 

Identification Identification 

• 

Holding Time Summary 
Hexavalent Chromium 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I Date Collected I 

Page I of I 

• 

HEX-I 

I 
Number of Days 

Date Analyzed Past Holding T!1_11e 

Reviewer: 

• 



• 

• 

• 

Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument ID For: 

ANALYTE 

Chromium 

Applies to Samples (Client ID): 

Data Summary Table 
Hexaval~nt Chromium 

I 

I WESTON Work Order: 

I Mound Project Name: 

I Operable Unit: NA 
I 

I Collection Date: 

I 
Gaiibration 

Initial I Continuing Method ID 
COEFF > 0.9Q95 %D< 10 

I 

I 

I 

I 

I 
I 
I 
I 

HEX-2 

Blanks (:SIO PQL) 

Method ID Method ID 

Matrix Spike/Matrix Spike Duplicate I LCS 

Chromium MS/MSD Chromium LCS 

Sample ID Matrix 85 -ll5% R %RPD 80-120% 

I 

I 

I 

Field Duplicates (<25% RPD) 

ANALYTE Sample ID I Sample ID Sample ID Sample ID 

Chromium 
I 

I 

I 

Reviewer: --------------------
Page I of 1 
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Mound Environmental Restoration Program 

1. . INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for Method 8020 analysis. These 
guidelines are presented to ensure that data validation is performed consistently for chemical data 
collected for the Mound ER Program. However, these guidelines may not be inclusive of all 
Quality Control Check (QCC) deficiencies or conditions, and validators may need to use 
professional judgment in these limited cases. These cases may include, but are not limited to, 
evaluations of a grossly exceeded QCC criteria, QCCs not described in these procedures that 
could impact data quality, evaluations of trends related to QCC results from multiple field 
batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, lB and lC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
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data package. Missing data is requestL from the laboratory as soon as it is noted. If missing 
data is identified during data validatidn, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample blank, and trip blanks are used to qualify 
sample data. Results of laboratory blahs are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated agains~ the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 1 0 percent of all calculations in the batch will be verified. 
• For automated calculations, one calcul~tion per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• Initial calibration- at least one RRF anh %RSD. 
. I 

• Continuing calibration- at least one Rl}F and %D. 
• Surrogate - at least one surrogate from one sample. 

I • MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 

following: I . 

u 

J 

R 

N 

Revision 1. 0 
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The material was analy:z!ed for. but was not detected. The associated numerical 
value is the sample quarititatio~ limit. 

I 

The associated numeridl value is an estimated quantity. 
I 

The data are unusable ~compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

I . 
I 

Presumptive evidence of presence of material. 
I 
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NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

I Qualified due to internal standard 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S( + ), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration 
CGC only): 

Revision 1. 0 
Method DV-020 

Verify the samples were extracted within the holding time 
specified in Method A-020 of the Methods Compendium. Qualify 
results as estimated (J, UJ) ifthe holding time was exceeded. If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 

Verify the Percent Relative Standard Deviation (RSD) of the 
relative response factors for each of the four targets was less than 
20 percent. If the RSD > 20 percent and the RSD < 50 percent then 
estimate (J, UJ) both positive and negative results. If the RSD >50 
percent, then reject the results. 
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Calibration 
(GC/MS onlv): 

Blanks: 
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Verify a conLuing calibration check (CCC) was introduced after 
every I 0 salnples. If the CCC was not run, then qualify the 
associated rJsults estimated (J, UJ). If the CCC's exceed 15% 
difference, tHen qualify the results estimated (J, UJ). 

Verify the Percent Relative Standard Deviation (RSD) for each of 
I 

the four targets was less than 30 percent. If the RSD > 30 percent 
and the RSDJ <50 percent then estimate (J, UJ) both positive and 
negative resuhs. If the RSD >50 percent, then reject the results. 

I 
Verify the (C&C/MS) Relative Response Factor (RRF) for each of 
the target co~pounds is greater than 0.05. If the ~ < 0.05, then 
reject both pJsitive and negative results. 

I 
Verify a coniinuing calibration check was run every 12 hours. If 
the continui~g calibration check was not run, then qualify all 

I 
affected resuhs estimated (J, UJ). 

I 
Continuing Calibration Qualification Criteria: 

• If the pLcent difference is greater than 25%, qualify the 
I . 

associated positive analyte result estimated (J). 

• If the perlent difference is between -25 and -50%, then qualify 
both positive or negative associated analyte result estimated (J, 
UJ). 

• If the negative percent difference is greater than -50%, then 
reject (R)\ the associated negative analyte result, or qualify the 
associated positive analyte result estimated (J). 

I . 

CCC's. 
Note: The laroratory is using BTEX compounds for SPCC's and 

A method blank must be analyzed for each batch of samples 
I 

analyzed and the contamination must be less than the PQL. In 
I 

addition to the laboratory method blank, field blanks and trip 
blanks will b~ submitted for testing and the contamination must be 
less than tfue PQL. If the method blanks contain target 
contaminantsl the action level will be based on the largest result 
reported in ttle three blanks for each compound. The action level 
will be based on the 5x rule. Sample results less than 5 times the 

i 
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Internal Standards 
CGC/MS only): 

Matrix Spike: 

Laboratory Control 
Sample: 
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blank contaminant level will be qualified non-detect (U) at the • 
reported value. 

• If the sample result< PQL, then no action is taken. 

• If the sample result > PQL and less than 5x contaminant level, 
then report the value with a 'U' qualifier. 

• If the sample result > PQL and greater than 5x contaminant 
level, then no action is taken. 

Internal standards must be added to each sample prior to analysis. 
If the internal standard is below criteria, then the associated 
positive sample results will be estimated (J). If the internal 
standard is above criteria, then the associated positive and negative 
sample results will be estimated (J, UJ). If the internal standard 
criteria are grossly exceeded, then professional judgment may be 
used to reject data results. 

Recoveries and relative percent differences should correspond to 
those specified in Method A-020 of the Methods Compendium for 
soils and water. 

If the MS/MSD recovery is below acceptance units and greater 
than 10%, then qualify associated sample results estimated (J, UJ). 

If the MS/MSD recovery is greater than criteria, then qualify the 
associated positive sample results estimated. 

If the recovery is less than 1 0%, then qualify positive results 
estimated and non-detect results rejected (R). 

For RPD's which exceed criteria, qualify positive results estimated 
(J). 

Laboratory control sample (LCS) recoveries must be within QC 
limits or all associated samples must be re-extracted with another 
LCS. If the criteria was not met, then: 

• If the recovery is below criteria and greater than I 0 percent, 
qualify positive results estimated (J). 
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Surrogates: 

Field Duplicate: 

• 

• 

Mound Environmental Restoration Program 

If the rJovery is less than or equal to I 0 percent, then qualify 
all result~ unusable (R). 

F I · h h ·fi d · · · · or recovenes greater t an t e spec1 1e cntena, no actiOn IS 

taken fot non-detects and positive results will be qualified 
I 

estimated, (J). For recoveries that grossly exceed the specified 
criteria, ~ositive results may be qualified unusable, (R), based 

I 

on the vapdator's professional judgment. 

If surrogate recoveries do not meet requirements as found in 
Method A-020 of the Methods Compendium, then the samples 
should be refanalyzed. If the surrogate recovery is below criteria 
and greater than 50 percent, then associated positive and negative 
results will b~ qualified estimated (J, UJ). If the percent recovery is 
less than s9 percent, then associated negative results will be 
rejected (R) and positive results will be qualified estimated. If the 
surrogate recbvery exceeds criteria, then associated positive sample 
results will b~ qualified estimated (J). 

Verify a fiell duplicate sam pie was analyzed for every 10 field 
samples or leks of each matrix. The RPD must be ::::; 25% for water 
and ::::; 50% fdr soils. If criteria was not met, then estimate (J) the 

I 
positive results for that analyte(s) in both samples. If one of the 
sample results is greater than the PQL and the other is non
detected, thed both results are estimated (J, UJ). 

3.5 Data Validation Reporting Reqlirements 

Validation report contents must be in a naJative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the adalytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachinent III for all samples with date of sampling, date of 
extraction, date of analysis, and write nurhber of days between each event in the right-hand 
comer and note whether extraction or analyJis holding time was exceeded . 

Revision 1. 0 
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3. 5.'2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

3. 5. 3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. 

3.5.4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or I Ox. Enter the associated sample IDs. 

3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form. 

3. 5. 6 Internal Standard Forms 

• 

Complete header section. In area limits box, write actual area values from Fcirm VIII. For IS 
outliers, enter the sample ID and enter the actual outlying area value. • 

3. 5. 7 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 8 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This calculation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: 

• Initial calibration- at least one RRF and %RSD. 
• Continuing calibration- at least one RRF and %D. 
• Surrogate - at least one surrogate from one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

Revision 1. 0 
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I 
The first draft report of data validation re~ults is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date df data receipt for a senior technical review. Requested 
corrections to the first draft reports must b~ submitted within 10 calendar days, unless otherwise 
noted. I 

I 

3. 5. 9 Qualified Data Summary Forms 

Form 1 s for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as distussed in Section 3.4 . 

Revision 1.0 
Method D V-020 

Page 8 of 8 Methods Compendium 
VOC SW8020 Data Validation 



Revision 1. 0 
Method DV-020 

Mound Environmental Restoration Program 

Attachment I 

Laboratory Completeness Checklist 

Methods Compendium 
VOC SWB020 Data Validation 

• 

• 



• 

• 

• 

DATA PACKAGE qoMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

I 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 
I 

VOLATILES ORGANIC COMPOUNDS (VOCs) 
I 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 . Case Narrative 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers use~ by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

II. QC Summary 

0 System Monitoring Compound Summary (Form II VOA) 

0 Matrix Spike/Matrix Spike Dupllicate Summary (Form 1~1 VOA) 
I 

0 Method Blank Summary (Form IV VOA) 
I 0 GC I MS Instrument Performany Check (Form V VOA) 

0 Internal Standard Area and RT Summary (Form VIII VOA) 

0 Laboratory Control Sample 

III. Raw Data 

IliA. Sample Data · 

0 Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 
I 

0 Tentatively Identified Gompounds (Form I VOA - TIC) 
I 0 Reconstructed Total Ion Chromatograms (RIC) 

0 Quantitation Report 

VOC-A 

0 Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 
I 

0 GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

0 Quantitation I Calculatibn of TIC Concentrations 
I 

IIIB. Standard(s) Data 1 

0 Initial Calibration Datai(Form VI VOA) 

0 VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 

D Cont;ou;og C•l;brnt;oo fFonn VII VOA) 

0 VOA Standard(s) Reconstructed Ion Chromatograms and Quantitation Reports 
I 
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Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

IIIC. Raw QC Data 

D BFB I Bar Graph Spectrum I Mass Listing 

D Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

D Matrix Spike Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

D Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

D Instrument Settings 

D Instrument Run Logs 

D Percent Solids Determination Logs 

IV. Sample Receipt 

D Traffic Reports 

D Sample Log In Record 

D V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but pertaining to the sample analysis. 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name ofProject, Operable Unit, Description ofTask (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks I 

~! GPC ~ecove~es 1 

n) Floros1l Cartndge Cleanup 
h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicat~ Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I pata Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Form is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Data Validation Worksheets 
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BTEX-1 

Holding Time Summary 
BTEX Analysis - SW8020 I SW8240 I SW8260 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Laboratory Sample Mound Sample Number of Days 
Identification Identification Date Collected Date Analyzed Past Holding Time 

" 

- -- --L___ -- --

Reviewer: 
Page I of I 
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• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Fluorobenzene 

Laboratory Mound 
Sample ld Sample ld 

. 

• 
Surrogate Recovery Outliers 

BTEX Analysis - SW8020 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(80- 120%) GC only - Fluorobenzene 

Sample 
Matrix Fluorobenzene 

Page I of I 

• 
BTEX-2 

(80- 120%) GC only 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 

- Toluene-d8 
- Bromofluorobenzene 
- I ,2-Dichloroethane 

Laboratory I Mound 
Sample ld Sample ld 

• 

Surrogate Recovery Outliers 
BTEX Analysis - SW8240 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
.(81- 117%) GC/MS only - Toluene-d8 
(74-121%) GC/MS only - Bromofluorobenzene 
(70- 121%) GC/MS only - I ,2-Dichloroethane 

Sample 

BTEX-2a 

(88- 110%) GC/MS only 
(86- 115%) GC/MS only 
(76- 114%) GC/MS only 

I Matrix Toluene-d8 I Bromofluorobenzene I I ,2-Dichloroethane-d4 

Reviewer: 
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BTEX-3 

Matrix Spike Recovery Outliers 
BTEX Analysis - SW8020 I SW8240 I SW8260 · 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Soil Quality Control Limits Water Quality Control Limits 
- Benzene (80- 120%/ RPD<30%) - Benzene (80- 120%/ RPD<I5%) 
- Toluene (80- 120%/ RPD<30%) - Toluene (80- 120%/ RPD<I5%) 
- Ethyl benzene (80- 120%/ RPD<30%) - Ethyl benzene (80- 120%/ RPD<15%) 
- Xylenes (80- 120%/ RPD<30%) - Xylenes (80 - 120%/ RPD< 15%) 

Laboratory Sample ld Mound Sample ld Sample Matrix Benzene ~oluene Ethyl benzene- XyJenes 

%R %R RPD %R %R RPD %R %R RPD %R %R RPD , 

i 

. 

Reviewer: 
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Blank Data Outlier Summary Table 
BTEX Analysis - SW8020 I SW8240 I SW8260 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Method Method Trip Ambient Equip. 
Blank ID Blank ID Blank ID Blank ID Blank ID 

ANALYTE 

Benzene 

Toluene 

Ethylbenzene 

Xylene (Total) 
..... 

Affected Samples: 

BTEX-4 

Action 
Level 

Reviewer:---------
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument ID: 

Date: 
Time: 

ANALYTE 

Benzene 

Toluene 

Ethylbenzene 

Xylene (Total) 

Affected Samples: 
(Client ID) 

Calibratiion Summary 
BTEX Analysis - SW8020 

I 
I WESTON Work Order: 

I Mound Project Name: 

I Operable Unit: NA 

I Collection Date: 

I 
Initial Calibration I Continuing Calibration 

I Date: 

I Time: 

RS0<20% I %0< 15% I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

Was a Continuing Calibration check run every I 0 samples? [J Yes D No 

Reviewer: 

Page I of I 

BTEX-5 

Continuing Calibration 
Date: 
Time: 

%0< 15% 



BTEX-5a 

Calibration Summary 
BTEX Analysis - SW8240 I SW8260 • 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument 10: 

Initial Calibration Continuing Calibration Continuing Calibration 
Date: Date: Date: 
Time: Time: Time: 

ANALYTE RRF>0.05 RS0<30% RRF> 0.05 %0<25% RRF > 0.05 %0<25% 

Benzene 

Toluene 

Ethylbenzene 

Xylene (Total) 

• 
Affected Samples: 
(Client ID) 

Was a Continuing Calibration check run every 12 hours? 0 Yes Cl No • Reviewer:-----------
Page I of I 



• • • BTEX-6 

Internal Standard Recovery Outliers 
BTEX Analysis - SW8240 I SW8260 (GC/MS only) 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Quality Control Limits: 
Internal Standard Daily Standard Area Lower Area Limit (-50%) Upper Area Limit ( + 100%) 

Area: -50% to+ 100% 
RT: ± 30 seconds 

Bromoch loromethane 

1,4-Difluorobenzene 

Ch lorobenzene-d5 

Laboratory Sample ID Mound Sample ID Sample Matrix Bromochloromethane I ,4-Difluorobenzene Chlorobenzene 

-
--·-·-

Not required for method SW8020 

Reviewer: 
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Field Duplicate Data Summary Table 
BTEX Analysis - SW8020 I SW8240 I SW8260 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Field Sample Identification 

Field Duplicate Identification 

ANALYTE Field Sample Result Duplicate Result RPD 

Benzene 

Toluene 

Ethylbenzene 

Xylene (Total) 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? DYes 

BTEX-7 

D No 

Reviewer:-----------
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Revision 1.0 
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Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for EPA Method 601 analysis for 
Benzene, Toluene, Ethylbenzene, and Xylenes only. These guidelines are presented to ensure 
that data validation is performed consistently for chemical data collected for the Mound ER 
Program. However, these guidelines may. not be inclusive of all Quality Control Check (QCC) 
deficiencies or conditions, and validators may need to use professional judgment in these limited 
cases. These cases may include, but are not limited to, evaluations of a grossly exceeded QCC 
criteria, QCCs not described in these procedures that could impact data quality, evaluations of 
trends related to QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA 1983. "Methods for Chemical Analysis of Water and Wastes", U.S. Environmental 
Protection Agency, EPA-600/4-79-020, March 1983. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 

• 

performing data validation. • 

Data Validation Reviewer - A data. validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 · General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 
data package. Missing data is requested from the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambient, sample blank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 
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• Any QCCs not specifically found in je following procedures but outlined in the Methods 
Compendium will be evaluated against ~he Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
I 

• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set tll be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• 
• 
• 
• 
• 

3.3 

Initial calibration- at least one %RSD . 
Continuing calibration- at least one %D . 

I 
Surrogate - at least one set of surrogates from one sample . 
MS/MSD - at least one compound recovJry and RPD for each analyte group . 
LCS- at least one compound. 

Da ta Qualifiers 

· data qualifiers to be applied, as The primary 
following 

described in the CLP Functional Guidelines are the 

I u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

I 

J The associated numerical ~alue is an estimated quantity. 
I 

R The data are unusable (cdmpound may or may not be present). Resampling 
and reanalysis is necess~ for verification. 

I 

UJ The material was analyzed for, but was not detected. The sample quantitation 
I 

limit is an estimated quantity. 
I 

Subqualifiers are used to assist in data aslessment by indicating the source of the primary 
qualifier. These subqualifiers are attached td the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUAL/FIERS- ORGANICS 

Qualified due to method bl:ank or a field blank 

Revision 1. 0 
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c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Blanks: 

Revision 1. 0 
Method DV-021 

Verify the samples were extracted within the holding time 
specified in Method A -021 of the Methods Compendium. Qualify 
results as estimated (J, UJ) if the holding time was exceeded. If the 
holding time was grossly exceeded, professional judgment may be 
used for qualifying the data as unusable (R). 

Verify the Percent Relative Standard Deviation (RSD) of the 
response factors for each of the four was less than 10 percent. If the 
RSD is greater than I 0 percent and the RSD is less than 50 percent 
then estimate (J, UJ) both positive and negative results. If the RSD 
is greater than 50 percent, then reject the results. 

Verify a continuing calibration check was run every 10 samples. If 
the continuing calibration check was not run, then qualify all 
affected results estimated (J, UJ). If the analyte response percent 
difference for each of the target analytes is greater than 1 0 percent 
from the initial response, then qualify the associated positive 
sample result estimated (J). 

A method blank must be analyzed for each batch of samples 
analyzed and the contamination must be less than the PQL. In 
addition to the laboratory method blank, field blanks and trip 
blanks will be submitted for testing and the contamination must be 
less than the PQL. If the method blanks contain target 
contaminants, the action level will be based on the largest result 
reported in the three blanks for each compound. The action level 
will be based on the 5x rule. Sample results less than 5x the blank 
contaminant level will be qualified non-detect (U) at the reported 
value. 
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Surrogates: 

Matrix Spike: 

Laboratory Control 
Sample: 

Revision 1. 0 
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• If the sample result < PQL, then no action is taken. 

• If the sarJple result > PQL and less than 5x contaminant level, 
then repoh the value with a (U) qualifier. 

• If the sruhple result > PQL and greater than 5x contaminant 
level, therl·no action is taken. 

If surrogate lecoveries do not meet requirements as found in 
Method A-021 of the Methods Compendium, then the samples 
should be re-balyzed. If the surrogate recovery is below criteria 
and greater tHan 50 percent, then associated positive and negative 
results will be\1 qualified estimated (J, UJ). If the percent recovery is 
less than 50 percent, then associated negative results will be 
rejected (R) and positive results will be qualified estimated. If the 
surrogate reco~ery exceeds criteria, then associated positive sample 
results will be qualified estimated (J). 

Recoveries and relative percent differences should correspond to 
I 

those specifiecl in Method A-021 of the Methods Compendium for 
soils and wateL 

I 
If the MS/MSD recovery is below acceptance units and greater 
than 10%, theJ qualify associated sample results estimated (J, UJ). 

I 
If the MS/MSD recovery is greater than criteria, then qualify the 

I 
associated positive sample results estimated. 

If the recovei is less than 10%, then qualify positive results 
estimated and hon-detect results rejected (R). 

I 
For RPD's which exceed criteria, qualify positive results estimated 
(J). 

Laboratory control sample (LCS) recoveries must be within QC 
limits or all as~ociated samples must be re-extracted with another 
LCS. If the crit1eria was not met, then: · 

• If the recotery is below criteria and greater than I 0 percent, 
qualify positive results estimated (J). 

• If the reco~ery is less than or equal to I 0 percent, then qualify 
all results unusable, (R) . 

I 
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Field Duplicate: 

Mound Environmental Restoration Program 

• For recoveries greater than the specified criteria, no action is 
taken for non-detects and positive results will be qualified 
estimated, (J). For recoveries that grossly exceed the specified 
criteria, positive results may be qualified unusable, (R), based 
on the validator's professional judgment. 

Verify a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be ~ 25% for water. 
If criteria was not met, then estimate (J) the positive results for that 
analyte(s) in both samples. If one of the sample result is greater 
than PQL and the other is non-detected, then both results are 
estimated. 

3.5 Data Validation Reporting Requirements 

·validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

3.5.3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. The 
matrix spike form should also be used for the laboratory control sample recovery. 

3. 5. 4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or I Ox. Enter the associated sample IDs. 

Revision 1. 0 
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3. 5. 5 Calibration Forms 

Complete header section, instrument, ano date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necess~. List all associated sample IDs at bottom of form. 

3. 5. 6 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 7 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for surrogate 
I 

recovery, matrix spike recovery, calibration, and field duplicate tables along with the data 
validators inifials and date. This calculatiob should show the formula, actual sample values, and 
final result. Use the following as a guidelin~ for calculations to show: 

I 
• Initial calibration- at least one %RSD. 
• Continuing calibration- at least one\%D. 
• Surrogate - at least one set of surrogates from one sample. 

I • MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound . 

The first draft report ofdata validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date o~ data receipt for a senior technical review. Requested 
corrections to the first draft reports must bd submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 8 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as disdussed in Section 3.4 . 

Revision 1. 0 
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DATA PACKAGE 90MPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

I 
Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

VOLATILES ORGANIC COMPOUNDS (VOCs) 

0 Table of Contents (Check List) 

I. Case Narrative 

0 Cover Page 

0 Case Narrative 

0 Cross Reference of Sample ID tol Laboratory ID 

0 Description of all Qualifiers use~ by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

Il. QC Summary I 
0 System Monitoring Compound Summary (Form II VOA) 

0 Matrix Spike/Matrix Spike Dupl1ate Summary (Form Ill VOA) 
I 

0 Method Blank Summary (Form r VOA) 

0 GC I MS Instrument Performance Check (Form V VOA) 
I 0 Internal Standard Area and RT Summary (Form VIII VOA) 

0 Laboratory Control Sample 

Ill. Raw Data 

IliA. Sample Data 

0 Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

0 Tentatively Identified clmpounds (Form I VOA -TIC) 

I 0 Reconstructed Total Ion Chromatograms (RIC) 

0 Quantitation Report 

VOC-A 

0 Raw Spectra and Background - Subtracted Mass Spectra of Target Compounds Identified 

0 GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

0 Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data I 
0 Initial Calibration Data (Form VI VOA) 

0 VOA Standard(s) Reconltructed Ion Chromatograms and Quantitation Reports 
I 

0 Continuing Calibration (Form VII VOA) 

0 VOA Standard(s) Reconltructed Ion Chromatograms and Quantitation Reports 
I 

Page I of2 



Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

IIIC. Raw QC Data 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified. but pertaining to the sample analysis. 
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I 
Example Report Format 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description ofTask (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LAB ORA TORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mixke 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) Blanks 
e) . Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF OAT A 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

A IT ACHMENT V Chain-of-Custody 

* Fonn is for CLP analyses, data summary repons fi'om laboratory for non-CLP analyses 
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Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 
Laboratory Sample I Mound Sample 

Identification Identification 

• 

Holding Time Summary 
BTEX Analysis - 601 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

I Date Collected I 

Page I of I 

• 

601-1 

I Number of Days 
Date Analyzed Past Holding Time 

Reviewer: 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- NA 

Laboratory 

I 
Mound 

Sample ld Sample ld 

• 
Surrogate Recovery Outliers 

BTEX Analysis - 601 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
- Fluorobenzene 

I 
Sample 

I Matrix Fluorobenzene 

Page I of I 

---------------------• 
601-2 

(70-130%) 

I 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
-

NA 

Laboratory Sample ld Mound Sample ld 

• 

Matrix Spike Recovery Outliers 
BTEX Analysis.- 601 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
- Benzene 
- Toluene 

(70- 130%/ RPD<25%) 
(70- 130%/ RPD<25%) 

- Ethylbenzene (70- 130%/ RPD<25%) 
- Xylenes (70- 130%/ RPD<25%) 

Sample Matrix Benzene Toluene Ethylbenzene Xylenes 

%R I %R I RPD %R I %R I RPD %R I %R _j_~PD %R I %R 
-

Reviewer: 
Page I of I 
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601-4 

Blank Data Outlier Summary Table 
I 

• BTEX tnalysis - 601 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 
I 

Method Method Trip Ambient Equip. Action 
I 

Blank ID Blank ID Blank ID Blank ID Blank ID Level 

ANALYTE 

Benzene 

Toluene 

Ethylbenzene 

Xylene (Total) 

• 
Affected Samples: 

Reviewer: • Page I of I , 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Instrument 10: 

ANALYTE 

Benzene 

Toluene 

Ethyl benzene 

Xylene (Total) 

Affected Samples: (Client ID) 

Calibration Summary 
BTEX Analysis - 601 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Initial Calibration Continuing Calibration 
Date: Date: 
Time: Time: 

RSD< 10% %D< 10% 

601-5 

Continuing Calibration 
Date: 
Time: 

%D< 10% 

Was a Continuing Calibration check run every 10 samples? 0 Yes 0 No 

Reviewer:-----------
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Field Duplicate Data Summary Table 
BTEX ina lysis - 601 

Prepared by: I WESTON Work Order: 
I 

Date: \ Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: \ Collection Date: 

Field Sample Identification ( 

Field Duplicate Identification \ 

ANALYTE 
.. 

Field Sample R~sult Duplicate Result 
I 

Benzene 
\ 

Toluene I 
Ethylbenzene 

1 

Xylene (Total) 
\ 

Was a field duplicate sample submitted for every I 0 field samples of each matrix? 0 Yes 

Reviewer: 

601·6 

RPD 

Cl No 

--------------------
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Vol1atile Organic Analysis by 
5~8015 for Gasoline Range 
Organics Data Validation 

Revision 1.0 

Mound Plant 
Mia~isburg, OH 

Source Document: QAPP (April 1995) 



Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for petroleum hydrocarbon analysis by 
EPA Method 8015 for gasoline range organics. These guidelines are presented to ensure that data 
validation is performed consistently for chemical data collected for the Mound ER Program. 
However, these guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies 
or conditions, and validators may need to use professional judgment in these limited cases. These 
cases may include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs 
not described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes lA, IB and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1987. Data Quality Objectives for Remedial Response Activities. U.S. Environmental 
Protection Agency. Office of Em~rgency and remedial Response and Office of Waste 
Programs Enforcement. Report No, .. EPA 540/g-87/003. Washington, D.C. March 1987. 

• 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, • 
SW-846, Volumes lA, IB and lC, third edition. U.S. Environmental Protection Agency, 
Office ofSolid Waste and Emergency Response, Washington, D.C. March 1990. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree i.n chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 

Revision 1. 0 
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data package. Missing data is requestJ from the laboratory as soon as it is noted. If missing 
data is identified during data validatiorl, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• Data validation is performed using the guidelines presented in Section 3.4 of this document. 

• Results of the equipment rinsate, ambiJnt, sample blank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

• Any QCCs not specifically found in the following procedures but outlined in the Methods 
. I 

Compendium will be evaluated against the Method Compendium criteria. 

3.2 Calculations 

A portion of all laboratory sample result caleulations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculatibn per batch will be verified. 

If a calculation error is found, the data set ~II be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

I 
• Initial calibration- at least one RRF and Y>RSD. 
• Continuing calibration- at least one RF and %D. 

I • Surrogate - at least one surrogate from one sample. 
. I 

• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS - at least one compound. 

3.3 Data Qualifiers 

The primary data qualifiers to be applied, as oescribed in the CLP Functional Guidelines are the 

following: I 
u 

J 

R 

Revision 1.0 
Method DV-022 

The material was analyzed ifor, but was not detected. The associated numerical 
value is the sample quantitJtion limit. 

I 

The associated numerical vklue is an estimated quantity. 
I 

The data are unusable ( corhpound may or may not be present). Resampling 
I 

and reanalysis is necessary for verification. . 
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NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples offinal qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Revision 1. 0 
Method DV-022 

VerifY that samples were analyzed within the holding time period 
specified in Method A-022 of the Methods Compendium. If the 
holding time was exceeded, qualify results as estimated with (J) 
and (UJ). If the holding time was grossly exceeded, professional 
judgment should be used for qualifying the data and determining 
whether the data are unusable (R). 

Verify that the percent relative standard deviation (%RSD) of the 
response factors (RF) for the initial 5 point calibration was less 
than 20%. 

Verify that a continuing calibration was run every 10 samples and 
that the percent difference (%D) in RFs was within 15% of average 
RF from the initial calibration. 
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Blanks: 

Surrogates: 

Laboratory Control 
Sample {LCS): 

Revision 1.0 
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If any sampL were analyzed with a non-compliant calibration 
standard, thdn the results associated with the non-compliant 
standard must be estimated (J, UJ). 

Verify retenttn time windows: ± 3cr of three retention times for 
I each analyte as per SW846. 

Method blajs must be analyzed one per 20 samples of a given 
matrix per da~ and contamination must be less than PQL. . 

I 
Verify that trip blanks are perfonned one per shipping containeer 
to laboratory.j The qualification level for samples is determined 
from the maximum target analyte concentration in the method 
blank, equiprn!ent blank and field blank. 

Verify that e~uipment blanks (field blanks) are perfonned one 
every 10 samples or less. The qualification level for samples is 
determined frJm the maximum target analyte concentration in the 
method blank, equipment blank and field blank. 

Ouallijiication Guidance Level is 5x contamination in blank 
- I 
Qualification <!Juidelines: 
• If results< PQL, report PQL as U. 
• If results> PQL and< guidance level, then report the value as U. 
• If results> PQL and> guidance level, then report the value 

unqualified. 

The recoveriJ for the surrogates should be within QC limits as 
specified in ¥ethod A-022 of the Methods Compendium. If 
recoveries are \outside the QC limits, then the associated positive 
sample results should be estimated (J). If recoveries are below 
I 0%, then associated sample results should be considered as 
unusable (R). 

Verify that an LCS was performed I per 20 samples of a given 
matrix per day. Verify that LCS recoveries are within QC limits as 
specified in Me~hod A-022 of the Methods Compendium. 

If LCS recoveries are not within QC limits. then all associated 
samples may bcl qualified estimated (J, UJ). rr"recoveries are below 
I 0%, then assodiated results should be considered as unusable (R) . 

Pa{ge 4 of6 Methods Compendium 
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Matrix Spike CMS)/ 
Matrix Spike 
Duplicate (MSD): 

Field Duplicate: 

Quantitation Limits: 

Mound Environmental Restoration Program 

Verify that an MS/MSD was performed one per 20 samples of a 
given matrix. Verify that MS/MSD recoveries are within QC limits 
as specified in Method A-022 of the Methods Compendium. If the 
MS or MSD recovery is less than the criteria and greater than 10%, 
qualify positive and non-detect results estimated (J, UJ). If the 
recovery is greater than criteria, then qualify positive results 
estimated (J). If the recovery is less than 10%, then qualify the 
non-detect results rejected (R) and the positive results estimated 
(J). 

Verify that a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be< 35% for waters 
and <50% for soils. If criteria was not met, then estimate (J) the 
positive results for that analyte(s) in both samples. If one of the 
sample results is > PQL and the other is non-detected, then both 
results are estimated (J). 

Verify that quantitation limits stated m Method A-022 of the 
Methods Compendium were met. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
corner and note whether extraction or analysis holding time was exceeded. 

3.5.2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

Revision 1. 0 
Method DV-022 

Page 5 of6 Methods Compendium 
SW8015M GRO Data Validation 

• 

• 

• 



• 

• 

• 

Mound Environmental Restoration Program 

3.5.3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent reco~ery as appropriate. If no outliers, write 'None'. The 
matrix spike form should also be used to document deficient LCS results. 

3.5.4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or I OxJ Enter the associated sample IDs. 

3.5.5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessarly. List all associated sample IDs at bottom of form. 

3. 5. 6 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 7 Sample Calculations 

A sample calculation should be provided iFl the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibratibn, and field duplicate tables along with the data 
validators initials and date. This calculationthould show the formula, actual sample values, and 
final result. Use the following as a guideline for calculations to show: 

• Initial calibration - at least one RRF d %RSD. 
I 

• Continuing calibration- at least one RF and %D . 

• I Surrogate - at least one surrogate frorp one sample. . 
MS/MSD - at least one compound recovery and RPD for each analyte group . 
LCS - at least one compound . 

• 
• 

The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of\data receipt for a senior technical review. Requested 
corrections to the first draft reports must be submitted within 1 0 calendar days, unless otherwise 
noted. 

3. 5. 8 Qualified Data Summary Forms 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as discu~sed in Section 3.4 . 
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Laboratory Completeness Checklist 
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DATA PACKAGE cpMPLETENESS CHECKLIST 
EG&G ,OUND PROJECT 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

VOLATILES ORGANIC COMPOUNDS (VOCs) 
I 

D Table of Contents (Check List) 

L Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 
I 

D Description of all Qualifiers used \by the Laboratory 

D Applicable Laboratory SOP and Revision Date 

II. QC Summary I 
D System Monitoring Compound Summary (Form II VOA) 

D Matrix Spike/Matrix Spike Duplidate Summary (Form Iii VOA) 
I 

D Method Bl~nk Summary (Form 'I VOA) . 

D GC I MS Instrument Performance \Check (Form V VOA) 

D Internal Standard Area and RT Summary (Form VIII VOA) 

D Laboratory Control Sample 

Ill. Raw Data 

IliA. Sample Data 

D Example Calculation 

D Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

D Tentatively Identified Co~pounds (Form I VOA - TIC) 
I 

D Reconstructed Total ion Ohromatograms (RIC) 

D Quantitation Report 

VOC-A 

D Raw Spectra and Background- Subtracted Mass Spectra of Target Compounds Identified 
I 

III B. 

D GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

D Quantitation I Calculation \of TIC Concentrations 

Standard(s) Data 

D Initial Calibration Data (Form VI VOA) 

0 VOA St""d"'d(') Rooon,+oted lon Chwmatogram' and Quant;tat;on Reports 

D Continuing Calibration (Form VII VOA) 

D VOA Standard(s) Reconst~ucted I on Chromatograms and Quantitation Reports 

I 
Page I of2 



Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLATILES ORGANIC COMPOUNDS (VOCs) 

me. Raw QC Data 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

[J Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified, but penaining to the sample analysis. 
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I 

I 
Attachment II 

I 
Example Report Format 

Methods Compendium 
SW8015M GRO Data Validation 



DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE - "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) . GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mi~ture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

c) Calibration 
d) ·Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

c) 
d) 
e) 
f) 

g) 
h) 
i) 

Anions 

i) Preparation Blanks 
ii) Calibration Blanks 
Interference Check Sample 
Laboratory Control Sample 
Duplicate Sample Analysis 
Matrix Spike Sample Analysis 
i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 
Furnace Atomic Absorption QC 
ICP Serial Dilution 
Sample Result Verification 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1.0 
Attachment II 
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Data Validation Report Format 



VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports* 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

Form is for CLP analyses, data summary reports from laboratory for non-CLP analyses 

Revision 1. 0 
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Attachment Ill 

Data Validltion Worksheets 
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SW8015M GRO Data Validation 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Laboratory Sample 

I Identification 

Holding Time Summary 
Gasoline Range Organics- Method 8015 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Mound Sample 

I I I Identification Date Collected Date Extracted Date Analyzed 

Holding Time: Analysis within 14 days from collection 
Reviewer: 

Page I of 1 

• • 

8015GRO-I 

I 
Number of Days Past 

Holding Time 

• 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Fluorobenzene 

Laboratory Sample ld I 

• 
Surrogate Recovery Outliers 

Gasoline Range Organics- Method 8015 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(50- 150%) - Fluorobenzene 

Mound Sample ld Sample Matrix 

Page I of I 

• 
SOISGR0-2 

(60- 140%) 

I Fluorobenzene 
., 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 
- Gasoline 

Laboratory Sample ld I 

• 

Matrix Spike Recovery Outliers 
Gasoline Range Organics - Method 8015 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(50 - 150%) ($ 30%) - Gasoline 

Mound Sample ld Sample Matrix 

Page I of I 
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(60- 140%) (::; 20%) 

I Gasoline 

Reviewer: 

• 
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Blank Data Summary Table 
Gasoline Range Organics- Method 8015 

I 
I 

Prepared by: WESTON Work Order: 

I 
Date: )'v'lound Project Name: 

Laboratory Batch Number: bperable Unit: NA 

Laboratory Name/Location: ~ollection Date: 
I 

Method Method Trip Ambient Equip. 
I 

.Blank ID Blank ID Blank ID Blank ID Blank ID 
I 

ANALYTE 
I 

Gasoline 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Applies to Samples: 

I 

I 

I 

I 

I 

I 

Reviewer: 

Rage I of I 

SOISGR0-4 

Action 
Level 



8015GR0-5 

Calibration Outliers 
Gasoline Range Organics- Method 8015 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: Matrix (Soil/Water): 

Initial Calibration Continuing Calibration 

Date: Date: 

Time: Time: 

ANALYTE RSD$20% * D± 15% * 

Gasoline 

··-·· 

Affected Samples: (Client ID) 

Was a continuing calibration check analyzed every 10 samples? 0 Yes 0 No 
Were retention times acceptable? 0 Yes 0 No 

* These flags should be applied to the analytes on the sample data sheets. 

Continuing Calibration 

Date: 

Time: 

0:!: 15% * 

Reviewer:-----------

Page I of I 
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Field Duplicate Data Summary Table 
Gasoline Range Cl)rganics - Method 8015 

I 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

QC LIMITS 

I Water=::;; 35% ~D Soil = ::;; 50% RPD 

Mound Mound Mound 
Sample ID Sample ID Sample ID 

ANALYTE 
I 

Gasoline 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

I 

I 

I 

Was a duplicate introduced for every 10 samples? 0 Yes 0 No 

Reviewer: 

Rage I of I 

8015GR0-6 

Mound 
Sample ID 
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Total Petroleum 
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Hy~rocarbons by EPA 418.1 
Data Validation 

Revision 1.0 

Mound Plant 
Miarriisburg, OH 

Source Document: QAPP (April 1995) 



Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for Total Petroleum Hydrocarbon by 
USEP A Method 418.1. These guidelines are presented to ensure that data validation is performed 
consistently for chemical data collected for the Mound ER Program. However, these guidelines 
may not be inclusive of all Quality Control Check (QCC) deficiencies or conditions, and 
validators may need to use professional· judgment in these limited cases. These cases may 
include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs not 
described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1986. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. November 1986. 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

• 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, • 
SW-846, Volumes IA, 1B and IC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

EPA. 1993. "Methods for Chemical Analysis of Water and Waste," U.S. Environmental 
Protection Agency, EPA-600/4-79-020 revised March 1983. 

DOE. 1994. "Fire Fighting Training Area Removal Action Operable Unit 5 Work Plan," U.S. 
Department ofEnergy, Mound Plant, June 1994. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree in chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer - A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

Revision 1. 0 
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Mound Environmental Restoration Program 

3 . PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data ~ackages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachmen~ I of this method, is completed for each laboratory 
data package. Missing data is requested Jfrom the laboratory as soon as it is noted. If missing 
data is identified during data validation, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

• 

• 

• 

3.2 

Data validation is performed using the guidelines presented in Section 3.4 of this document . 

Results ofthe equipment rinsate, ambiJnt, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanRs are used in qualifying field blank data and sample 
data, as with any investigative sample. 

Any QCCs not specifically found in the following procedures but outlined in the Methods 
I 

Compendium will be evaluated against the Method Compendium criteria. 

Calculations 

A portion of all laboratqry sample result calculations will be re-calculated and verified following 
the guidelines described below. · 

• For manual calculations, 1 0 percent of all calculations in the batch will be verified. 
I 

• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set +ill be submitted to the laboratory for verification of 
all the sample calculations. The laboratory will be required to make all necessary corrections to 
the data. 

In addition to verifying sample calculations, the validators verify: 

• ·Initial calibration - verify the calculated correlation coefficient. 
Continuing calibration - verify the contirluing calibration check . • 

I MS/MSD - at least one compound recovery and RPD for each analyte group . • 
• LCS - at least one compound . 

Revision 1. 0 
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Mound Environmental Restoration Program 

3.3 · Data Qualifiers 

The primary data qualifiers to be applied, as described in the CLP Functional Guidelines are the 
following: 

u The material was analyzed for, but was not detected. The associated numerical 
value is the sample quantitation limit. 

J The associated numerical value is an estimated quantity. 

R The data are unusable (compound may or may not be present). Resampling 
and reanalysis is necessary for verification. 

N Presumptive evidence of presence of material. 

NJ Presumptive evidence of the presence of the material at an estimated quantity. 

UJ The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary 
qu~lifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS- ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Revision 1.0 
Method DV-023 

Verify the samples were extracted and analyzed holding times 
specified in Method A-023 of the Methods Compendium. Qualify 
results as estimated with (J) and (UJ) if holding times were 
exceeded. If the holding time was grossly exceeded, professional 
judgment may be used for qualifying the data as unusable (R). 
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Calibration: 

Blanks: 

Matrix Spike: 

Revision 1. 0 
Method DV-023 

Mound Environmental Restoration Program 

Verify the initial 5-point calibration curve had a correlation 
coefficient ;:::10.9996. If the correlation coefficient was less than 
0.9996, then qualify all results estimated (J, UJ). If the correlation 
coefficient wis grossly outside criteria, then reject (R) all results. 

Verify that a continuing calibration check (CCC) was analyzed at 
the frequenqy described in Method A-023 of the Methods 
Compendium/. If the CCC was not run at the frequency specified in 
the method, then qualify the affected data estimated (J,UJ). If the 
CCC recove~ was below the criteria specified in Method A-023 
and greater tHan 50 percent, then qualify all results estimated. If the 
CCC recoveJ was below 50 percent reject all results reported non
detect and qualify all positive results estimated. If the CCC 
recovery excdeded recovery, then qualify positive results estimated 
(J). 

Method blan!k must be analyzed for each batch of samples 
extracted for each matrix and contamination must be less than 
PQL. 

Equipment bHmk sample are qualified using qualification guidance 
I 

levels derived from method blank contamination. Action Level for 
samples are d~termined from the maximum contamination levels in 
method and dquipment blank contamination. If the contamination 
is greater tharl the PQL, then for each affected analyte: 

Qualification Guidance Level = 5x contamination in blank. 

Qualification ruidelines: 

• If results 1 PQL, then no action is taken. 
• If results 15x contamination, then report the value with a (U). 
• If results ~5x contamination, then no action is taken. 

Recoveries and relative percent differences should correspond to 
those specifietl in Method A-023 of the Methods Compendium for 
soils and watdr. 

I 
If the MS/MSD recovery is below acceptance units and greater 
than I 0%, ther qualify associated sample results estimated (1, UJ). 

If the MS/MSD recovery is greater than criteria, then qualify the 
associated po~itive sample results estimated. 

I 
Rage 4 of 6 Methods Compendium 
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Mound Environmental Restoration Program 

If the recovery is less than 1 0%, then qualify positive results • 

Laboratory Control 
Sample: 

Field Duplicate: 

estimated and non-detect results rejected (R). 

For RPD's which exceed criteria, qualify positive results estimated 
(J). 

Laboratory control sample (LCS) recoveries must be within QC 
limits or all associated samples must be re-extracted with another 
LCS. If the criteria was not met, then: 

• If the recovery is below criteria and greater than 1 0 percent, 
qualify positive results estimated (J). 

• If the recovery is less than or equal to l 0 percent, then qualify 
all results unusable,' (R). 

• For recoveries greater than the specified criteria, no action is 
taken for non-detects and positive results will be qualified 
estimated, (J). For recoveries that grossly exceed the specified 
criteria; positive results may be qualified unusable, (R), based 
on the validator's professional judgment. 

VerifY a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be 5; 35% for water 
and 5; 35% for soils. If a criterion was not met, then estimate (J) the 
positive results in both samples. If one of the sample result 
is> PQL and the other is non-detected, then both results are 
estimated. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

Revision 1. 0 
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Mound Environmental Restoration Program 

3. 5. 1 Holding Time Fonns 

Complete the appropriate form from Attacliment III for all samples with date of sampling, date of 
extraction, date of analysis, and wTite nubber of days between each event in the right-hand 
corner and note whether extraction or anal~sis holding time was exceeded. 

3. 5. 2 Data Summary Forms 

Complete the header section. Fill in remainCler if criteria was exceeded. 

3. 5. 3 Blank Data Summaty Fonns I 

Complete the appropriate form from Ahachment Ill. Enter blank outliers only and note 
appropriate action level based on 5x or 1 Ox. Enter the associated sample IDs. 

3. 5. 4 Sample Calculations 

A sample calculation should be provided in the upper right hand corner of tables for the matrix 
spike recovery, calibration, field duplicatd, and replicate tables along with the data validators 
initials and date. This calculation should shbw the formula, actual sample values, and final result. 
Use the following as a guideline for calculations to show: 

• Initial calibration - verify the calculated correlation coefficient. . 
• Continuing calibration - verify the continuing calibration check. 
• MS/MSD - at least one compound reco~ery and RPD for each analyte group. 
• LCS - at least one compound . 

• 
The first draft report of data validation results is delivered to the Data Validation Reviewer or 
his/her designee within 20 days from date of data receipt for a senior technical review. Requested 
corrections to the first draft reports must bd submitted within 10 calendar days, unless otherwise 
noted. 

3. 5. 5 Qualified Data Summary Fonns 

Form 1 s for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as disclussed in Section 3.4 . 

Revision 1. 0 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MdUND PROJECT 

I . 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: 
I 

Collection Date: 

I 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 
I 

D Table of Contents (Check List) 

I. Case Narrative 

D Cover Page 

D Case Narrative 

D Cross Reference of Sample ID to Laboratory ID 

D Description of all Qualifiers used bJ the Laboratory 

D Applicable Laboratory SOP and ReLsion Date 

II. QC Summary 

D System Monitoring Compound Summary (Form II VOA) 

D Matrix Spike/Matrix Spike DuplicaJe Summary (Form III VOA) 
I 

0 Method Blank Summary (Form IV rOA) 

~ ~~e~~ss::::::::e::::~n~:J:e:~ ~:: ~~Io:~A) 
D Laboratory Control Sample 

III. Raw Data 

IliA. Sample Data 

D Example Calculation 

D Target Compound Results j Organic Analysis Data Sheet (Form I VOA) 

D Tentatively Identified Compounds (Form I VOA- TIC) 
. . . I 

D Reconstructed Total Ion Cnromatograms (RIC) 

D Quantitation Report 

VOC-A 

D Raw Spectra and Background - Subtracted Mass Spectra of Target Compounds Identified 

D GC I MS Library Search sbectra for TIC (3 Best Library Matches) 

IIIB. 

D Quantitation I Calculation bfTIC Concentrations 

Standard(s) Data 

D Initial Calibration Data (Form VI VOA) 

D VOA Standard(s) Reconst~cted Ion Chromatograms and Quantitation Reports 

D Continuing Calibration (Fdrm VII VOA) 

D VOA Standard(s) Reconst~cted Ion Chromatograms and Quantitation Reports 

I 
Page I of2 



DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLATILES ORGANIC COMPOUNDS (VOCs) 

IIIC. Raw QC Data 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (Form I VOA) .. 
0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sample Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC.' 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

1 Any records not specified. but pertaining to the sample analysis. 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times arid those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1. 0 
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Pesticides/PCBs 

a) GC/ECD Performance Check 
b) Performance Evaluation Mi~ture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdo\Vn 

c) Calibration 
d) Blanks 
e) . Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Performance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

* Fonn is for CLP analyses, data summary reports from laboratory for non-CLP analyses 
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Attachment Ill 

Data Validltion Worksheets 

Methods Compendium 
Total Petroleum Hydrocarbon by EPA 418.1 Validation 



TPH-1 

Holding Time Summary 
Total Petroleum Hydrocarbons - 418.1 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Laboratory Sample I Mound Sample I I I Number of Days 
Identification Identification Date Collected Date Analyzed Past Holding Time 

Reviewer: 

Page I of I 
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TPH-2 

• 
Data S~mmary Table 

Total Petroleum Hydrocarbon- 418.1 

I 

Prepared by: I WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

Instrument· Identification: I 
Calibration I Blank Evaluation 

Initial Contiiming Method Method Equipment 
ANALYTE Coeff~ 0.9996 %Df 15 Blank ID Blank 1D · Blank ID 

TPH I 
Applies to Samples 

I (Client ld) 

I 

I 

• I 

Matrix Spike/Matrix Spike Duplicate I LCS (75 -125% R, < 15% RPD) 

TPH 

Sample ID Matrix %R %RPD 

I 

I 

I 

Field Duplicates (Waters 35% RPD) 

ANALYTE Sample 10 
I 

Sample ID Sample ID Sample ID 

TPH I 

I 

I 

• Reviewer: 
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Method: DV-024 

Volatile Organic Analysis by 
sWso15 for Diesel Range 
Data Validation 

Revision 1.0 

Mound Plant 
Miah-.isburg, OH 

Source Document: QAPP (April1995) 



Mound Environmental Restoration Program 

1. INTRODUCTION 

1.1 Purpose 

This procedure describes the data validation requirements for petroleum hydrocarbon analysis by 
EPA Method 8015 for diesel range organics. These guidelines are presented to ensure that data 
validation is performed consistently for chemical data collected for the Mound ER Program. 
However, these guidelines may not be inclusive of all Quality Control Check (QCC) deficiencies 
or conditions, and validators may need to use professional judgment in these limited cases. These 
cases may include, but are not limited to, evaluations of a grossly exceeded QCC criteria, QCCs 
not described in these procedures that could impact data quality, evaluations of trends related to 
QCC results from multiple field batches, or multiple QCC deficiencies. 

1.2 References 

EPA. 1987. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, 
SW-846, Volumes 1A, 1B and 1C, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. December 1987. 

EPA. 1987. Data Quality Objectives for Remedial Response Activities. U.S. Environmental 
Protection Agency. Office of Emergency and remedial Response and Office of Waste 
Programs Enforcement. Report No, .. EPA 540/g-87/003. Washington, D.C. March 1987. 

• 

EPA. 1990. "Test Methods for Evaluating Solid Waste." Laboratory Manual/Physical Methods, • 
SW-846, Volumes IA, IB and IC, third edition. U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Washington, D.C. March 1990. 

2. RESPONSIBILITIES 

Data Validator- A data validator must have a minimum of a Bachelors degree ip chemistry, two 
years of work experience in an environmental analytical laboratory, or two years of experience 
performing data validation. 

Data Validation Reviewer- A data validation reviewer must have a minimum of a Bachelors 
degree in chemistry, two years of work experience in an environmental analytical laboratory, and 
two years of experience performing data validation. 

3. PROCEDURES 

3.1 General Guidelines 

The following procedures apply to all data packages submitted for data validation. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist, in Attachment I of this method, is completed for each laboratory 

Revision 1. 0 
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3.2 

Mound Environmental Restoration Program 

data package. Missing data is requestek from the laboratory as soon as it is noted. If missing 
data is identified during data validatidn, the validation effort will continue as feasible until 
the data is provided by the laboratory. 

Data validation is performed using the guidelines presented in Section 3.4 of this document. 

I 
Results of the equipment rinsate, ambient, sample blank, and trip blanks are used to qualify 
sample data. Results of laboratory blahks are used in qualifying field blank data and sample 
data, as with any investigative sample. 

Any QCCs not specifically found in the following procedures but outlined in the Methods 
Compendium will be evaluated agains~ the Method Compendium criteria. 

Calculations 

A portion of all laboratory sample result calculations will be re-calculated and verified following 
the guidelines described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 
• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data sj will be submitted to the laboratory for verification of 
all the sample calculations. The laboratort will be required to make all necessary corrections to 
the data . 

In addition to verifying sample calculations, the validators verify: 

• Initial calibration- at least one RRF Jd %RSD. 
I 

• Continuing calibration- at least one RF and %D. 
• Surrogate - at least one surrogate from/one sample. 
• MS/MSD - at least one compound recovery and RPD for each analyte group. 
• LCS- at least one compound. 

3.3 Da ta Qualifiers 

ary data qualifiers to be applied, The prim 
following 

as described in the CLP Functional Guidelines are the 

u 

J 

R 

UJ 

Revision 1. 0 
Method DV-024 

The material was analy~ed for. but was not detected. The associated numerical 
value is the sample quc$titatio~ limit. 

The associated numeric~! value is an estimated quantity. 

The data are unusable j< compound may or may not be present). Resampling 
and reanalysis is necess,ary for verification. 

The material was analy!zed for, but was not detected. The sample quantitation 
limit is an estimated qu~tity . 

Page 2 of6 Methods Compendium 
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Subqualifiers are used to assist in data assessment by indicating the source of the primary • 
qualifier. These subqualifiers are attached to the primary qualifier, separated by a hyphen. The 
following is a list of allowable subqualifiers: 

SUBQUALIFIERS- ORGANICS 

B Qualified due to method blank or a field blank 

c Qualified due to calibration 

H Holding time exceeded 

K Qualified due to surrogate recovery 

s Qualified due to matrix spike recovery 

(+) Potential positive bias (added after subqualifier with a parentheses) 

(-) Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

The Mound Project Manager must approve the use of additional qualifiers and sub-qualifiers. 

3.4 Analysis Specific Validation Instructions 

Holding Time: 

Calibration: 

Revision 1. 0 
Method DV-024 

Verify . that samples were analyzed within the holding time 
specified in Method A-024 of the Methods Compendium. If the 
holding time was exceeded, qualify results as estimated with (J) 
and (UJ). If the holding time was grossly exceeded, professional 
judgment should be used for qualifying the data and determining 
whether the data are unusable (R). 

Verify that the percent relative standard deviation (%RSD) of the 
response factors (RF) for the initial 5-point calibration was less 
than20%. 

Verify that a continuing calibration was run every 10 samples and 
that the percent difference (%D) in RFs was within 15% of average 
RF from the initial calibration. 

If any samples were analyzed with a non-compliant calibration 
standard, then the results associated with the non-compliant 
standard must be estimated (J, UJ). 
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Blanks: 

Surrogates: 

Laboratory Control 
Sample CLCS): 

Matrix Spike (MS)/ 
Matrix Spike 
Duplicate (MSD): 

Revision 1. 0 
Method DV-024 

Mound Environmental Restoration Program 

Verify retenLn time windows: ± 3cr of three retention times for 
each analyte as per SW846. 

Method blanks must be analyzed one per 20 samples of a given 
matrix per dJy and contamination must be less than PQL. 

Verify that thp blanks are performed one per shipping containeer 
to laboratod. Verify that equipment blanks (field blanks) are 
performed orte every 1 0 samples or less. The qualification level for 
samples is d~termined from the maximum contamination levels in 
method, trip, and equipment blank. 

Qualification Guidance Level is 5x contamination in blank 

QualificatioJ Guidelines: · 
• If results f PQL, report PQL as U. 
• If results~ PQL and< guidance level, then report the value as U. 
• If results 1 PQL and> guidance level, then report the value 

unqualified. 

I 
The recoveries for the surrogates should be within QC limits 
specified in I Method A-024 of the Methods Compendium. If 
recoveries we outside limits specified in Method A-024, then 
associated pbsitive sample results should be estimated (J). If 
recoveries arJ below 10%, then associated sample results should be 
considered a~ unusable (R). 

Verify that l LCS was performed 1 per 20 samples of a given 
matrix per day. Verify that LCS recoveries are within QC limits as 
specified in Method A-024 of the Methods Compendium. 

If LCS recoferies are not within QC limits, then all associated 
samples may jbe qualified estimated (J, UJ). If recoveries are below 
1 0%, then associated results should be considered as unusable (R). 

Verify that an MS/MSD was performed one per 20 samples of a 
given matrix.IVerify that MS/MSD recoveries are within QC limits 
as specified in Method A-024 of the Methods Compendium. If the 
MS or MSD ~ecovery is less than the criteria and greater than I 0%, 
qualify positilve and non-detect results estimated (J, UJ). If the 
recovery is greater than criteria, then qualify positive results 
estimated (J). If the recovery is less than I 0%, then qualify the 

Rage 4 of6 Methods Compendium 
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non-detect results rejected (R) and the positive results estimated • 
(J). 

Field Duplicate: 

Quantitation Limits: 

Verify that a field duplicate sample was analyzed for every 10 field 
samples or less of each matrix. The RPD must be< 35% for waters 
and <50% for soils. If criteria was not met, then estimate (J) the 
positive results for that analyte(s) in both samples. If one of the 
sample results is > PQL and the other is non-detected, then both 
results are estimated (J). 

Verify that quantitation limits stated m Method A-024 of the 
Methods Compendium were met. 

3.5 Data Validation Reporting Requirements 

Validation report contents must be in a narrative format and must follow the outline presented in 
Attachment II. 

Data outlier summary forms presented in Attachment III are to be completed as described in this 
section. All forms associated with the analytical method must be completed for each data 
validation report and must be signed and dated by the data validator and reviewer. 

3. 5. 1 Holding Time Forms 

Complete the appropriate form from Attachment III for all samples with date of sampling, date of 
extraction, date of analysis, and write number of days between each event in the right-hand 
comer and note whether extraction or analysis holding time was exceeded. 

3.5.2 Surrogate Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
surrogate outliers. If no outliers, then write 'None'. 

3. 5. 3 Matrix Spike Recovery Forms 

Complete header section. Complete remainder of table only for those samples which have 
MS/MSD outliers. Enter the percent recovery as appropriate. If no outliers, write 'None'. The 
matrix spike form should also be used to document deficient LCS results. 

3.5.4 Blank Data Summary Forms 

Complete the appropriate form from Attachment III. Enter blank outliers only and note 
appropriate action level based on 5x or I Ox. Enter the associated sample IDs. 

Revision 1. 0 
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3. 5. 5 Calibration Forms 

Complete header section, instrument, and date and time for each calibration run. Enter the 
outlying RF, RRF, RSD, or %D as necessahr. List all associated sample IDs at bottom of form. 

3. 5. 6 Field Duplicate Forms 

Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values 
are outside the required range, so state. 

3. 5. 7 Sample Calculations 

A sample calculation should be provided in the upper right hand comer of tables for surrogate 
recovery, matrix spike recovery, calibration, field duplicate, and replicate tables along with the 
data validators initials and date. This caicJlation should show the formula, actual sample values, 
and final result. Use the following as a guideline for calculations to show: · 

I 
• Initial calibration- at least one RRF and %RSD . 

Continuing calibration- at least on~ RF and %D . 
I • 

• 
• 
• 

Surrogate - at least one surrogate fr
1
om one sample . 

MS/MSD - at least one compound recovery and RPD for each analyte group . 
LCS - at least one compound . 

The first draft report of data validation results is delivered to the Data V ilidation Reviewer or 
his/her designee within 20 days from date bf data receipt for a senior technical review. Requested 
corrections to the first draft reports must tie submitted within 1 0 calendar days, unless otherwise 
noted. 

3. 5. 8 Qualified Data Summary Forml 

Form Is for CLP or result summary sheets for Non-CLP analyses should be copied and the 
proper qualifiers/subqualifiers added as diJcussed in Section 3.4 . 

Revision 1. 0 
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Prepared by: 

Date: 

DATA PACKAGE cpMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 
. I 

I WESTON Work Order: 

I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 

0 

VOLATILES ORGANIC COMPOUNDS (VOCs) 
I 

Table of Contents (Check List) 

I: 

II. 

Case Narrative 

0 Cover Page 

0 Case Narrative 
.. 

0 Cross Reference of Sample ID to Laboratory ID 

0 Description of all Qualifiers used by the Laboratory 

0 Applicable Laboratory SOP and Revision Date 

QC Summary 

0 System Monitoring Compound Summary (Form II VOA) 

0 Matrix Spike/Matrix Spike DupliLte Summary (Form Ill VOA) 
I o Method Bl~nk Summary (Form Ir VOA) . 

0 GC I MS Instrument Performance Check (Form V VOA) 

0 Internal Standard Area and RT slmmary (Form VIII VOA) 

0 Laboratory Control Sample 

III. Raw Data 

lilA. Sample Data 

0 Example Calculation 

0 Target Compound Results- Organic Analysis Data Sheet (Form I VOA) 

0 Tentatively Identified cJmpounds (Form I VOA - TIC) 

I 0 Reconstructed Total Ion Chromatograms (RIC) 

0 Quantitation Report 

VOC-A 

0 Raw Spectra and Background - Subtracted Mass Spectra of Target Compounds Identified 

0 GC I MS Library Search Spectra for TIC (3 Best Library Matches) 

0 Quantitation I Calculation of TIC Concentrations 

IIIB. Standard(s) Data I 

0 Initial Calibration Data (Form VI VOA) 

0 VOA Standard(s) Reconltructed Ion Chromatograms and Quantitation Reports 
I 

0 Continuing Calibration (Form VII VOA) 

0 VOA Standard(s) Recon~tructed Ion Chromatograms and Quantitation Reports 
I 

Page 1 of2 



Prepared by: 

Date: 

DATA PACKAGE COMPLETENESS CHECKLIST (Con't) 
EG&G MOUND PROJECT 

WESTON Work Order: 

Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

VOLATILES ORGANIC COMPOUNDS (VOCs) 

IIIC. Raw QCData 

0 BFB I Bar Graph Spectrum I Mass Listing 

0 Blank Data 

0 Reconstructed Total Ion Chromatogram and Quantitation Reports 

0 Target Compound Spectra 

0 GC I MS Library Search Spectra for TIC 

0 Quantitation I Calculation of TIC Concentrations 

0 Matrix Spike Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Matrix Spike Duplicate Data 

0 Tabulated Results (Form I VOA) 

0 Reconstructed Ion Chromatogram(s) 

0 Instrument Settings 

0 Instrument Run Logs 

0 Percent Solids Determination Logs 

IV. Sample Receipt 

0 Traffic Reports 

0 Sarriple Log In Record 

0 V. Nonconformance Records I Correspondence I Telephone Communications Records I ETC. 1 

Laboratory Reviewer: Date: 

WESTON Verified by: Date: 

Comments: 

Any records not specified. but pertaining to the sample analysis. 
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Example Report Format 
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DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE- "Report of Data Validation Results" 

II. HEADER- Name of Project, Operable Unit, Description of Task (e.g., Groundwater 
monitoring), Work Order Number, and date of report. 

III. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• ·Chain of Custody identifier, if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

V. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the 
frequency, acceptance criteria, and corrective actions were met. Summarize which 
samples were affected and how the data was impacted. 

The laboratory quality control checks for each analysis are listed below: 

Volatiles and Semivolatiles 

a) GC/MS Tuning 
b) Calibration 
c) Blanks 
d) Surrogate Spike Recoveries 
e) Matrix spike/Matrix Spike Duplicate Recoveries 
f) Internal Standards 
g) Compound Identification 
h) System Performance 
i) Compound Quantitation and Contract Required Quantitation Limits (CRQLs) 
j) Tentatively Identified Compounds 
k) Laboratory Control Sample 

Revision 1.0 Page 1 of 3 Methods Compendium 
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Pesticides/PCBs 

a) GC/ECD Perfonnance ChecK. 
b) Perfonnance Evaluation Mixture 

i) Resolution 
ii) Retention Time 
iii) Recovery 
iv) DDT/Endrin Breakdown 

· c) Calibration 
d) Blanks 
e) Surrogate Spike Recoveries 
f) Matrix spike/Matrix Spike Duplicate Recoveries 
g) Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h) Compound Identification 
i) System Perfonnance 
j) Compound Quantitation and Reported CRQLs 
k) Laboratory Control Sample 

Inorganic Metals and Cyanide 

a) Calibration and CRDL 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Interference Check Sample 
d) Laboratory Control Sample 
e) Duplicate Sample Analysis 
f) Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GF AA Metals 
iii) Cyanide 

g) Furnace Atomic Absorption QC 
h) ICP Serial Dilution 
i) Sample Result Verification 

Anions 

a) Calibration 
b) Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c) Laboratory Control Sample 
d) Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e) Sample Result Verification 

Revision 1. 0 
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VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 

B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

Discuss overall assessment of data and categorize data in one or more of the following 
(use these as subsections to this section): 

• Data had no problem/or qualified due to minor problems. 
• Data qualified due to major problems. 
• Data unacceptable. 
• Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT III - Data Completeness Checklist 

ATTACHMENT IV - Laboratory Case Narrative 

ATTACHMENT V Chain-of-Custody 

• Form is for CLP analyses, data summary reports fium laboratory for non-CLP analyses 
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8015DRO-I 

Holding Time Summary 
Diesel Range Organics- Method 8015 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory 13atch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Laboratory Sample 

I 
Mound Sample 

I I I I 
Number of Days Past 

Identification Identification Date Collected Date Extracted Date Analyzed Holding Time 

Holding Time: Analysis within 14 days from collection 
Reviewer: 

Page I of I 

• • • 



• 
Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 

- p-terphenyl 

Laboratory Sample ld 

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

•• 
Surrogate Recovery Outliers 

Diesel Range Organics- Method 8015 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 
(50- 150%) - p-terphenyl 

Mound Sample ld Sample Matrix 

Page I of I 
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8015DR0-2 

(50- 150%) 

p-terphenyl 

Reviewer: 



Prepared by: 

Date: 

Laboratory Batch Number: 

Laboratory Name/Location: 

Soil Quality Control Limits 

- Diesel Fuel 

Laboratory Sample ld I 

• 

Matrix Spike Recovery Outliers 
Diesel Range Organics- Method 8015 

WESTON Work Order: 

Mound Project Name: 

Operable Unit: NA 

Collection Date: 

Water Quality Control Limits 

{50- 150%) (S 30%) - Diesel Fuel 

Mound Sample ld Sample Matrix 

Page I of I 
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(50- 150%) (s 20%) 

I Diesel Fuel 

Reviewer: 

• 
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Blank Data Summary Table 
Diesel Range Organics- Method 8015 

I 
I 

Prepared by: WESTON Work Order: 

I 
Date: ~ound Project Name: 

I 
Laboratory Batch Number: ~perable Unit: NA 

I 
Laboratory Name/Location: ~ollection Date: 

I 
Method Method Trip Ambient Equip. 

I 

Blank ID BlankiD 
I 

Blank ID Blank ID Blank ID 

ANALYTE I . ' 
I Diesel Fuel 

I 
I 

I 
I 
I 

I 
I 

I 

I 

I 
I 

Applies to Samples: I 
I 

I 
I 

I 

Reviewer: 

Page I of I 
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Calibration Outliers 
Diesel Range Organics- Method 8015 

Prepared by: WESTON Work Order: 

Date: Mound Project Name: 

Laboratory Batch Number: Operable Unit: NA 

Laboratory Name/Location: Collection Date: 

Instrument ID: Matrix (Soil/Water): 

Initial Calibration Continuing Calibration 

Date: Date: 

Time: Time: 

ANALYTE RSD~20% • D± 15% • 

Diesel Fuel 

..... 

Affected Samples: (Client ID) 

Was a continuing calibration check analyzed every 10 samples? 0 Yes 0 No 
Were retention times acceptable? 0 Yes 0 No 

* These flags should be applied to the analytes on the sample data sheets. 

Reviewer: 

Continuing Calibration 

Date: 

Time: 

D± 15% * 

----------------------
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Field Duplicate Data Summary Table 
Diesel Range 9rganics- Method 8015 

Prepared by: I' WESTON Work Order: 

Date: I Mound Project Name: 

Laboratory Batch Number: I Operable Unit: NA 

Laboratory Name/Location: I Collection Date: 
QC LIMITS 

I Water= ::;; 35% RPD Soil ::>50%RPD 

Mound Mound Mound 
Sample ID Sample lD Sample ID 

ANALYTE I 
Diesel Fuel I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 
I 
I 

Was a duplicate specified for every 10 samples? 0 Yes 0 No 

Reviewer: 

Page 1 of I 
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Mound 
Sample ID 




