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Ms. Catherine A. McCord, Remedial Project Manager 
U. S. Environmental Protection Agency 
Region V - 5HR-12 
230 South Dearborn Street 
Chicago, IL 60604 

Mr. Graham E. Mitchell, DOE Coordinator 
Ohio Environmental Protection Agency 
4 0  South Main Street 
Dayton, OH 45402 

Dear Ms. McCord and Mr. Mitchell: 

REVISED QAPP 

. Reference: Letter, Catherine A. McCord to Bobby Davis, "QAPP 
U.S. DOE Fernald OH6 890 008 976," dated October 7, 
1990 

In response to the referenced letter, enclosed is the revised 
QAPP and a listing of each change and the corresponding date of 
implementation. 
and were transmitted as change pages to you as they were issued. 

These changes were considered minor in nature 

If you have any questions, please contact me at FTS 774-6161 or 
Oba Vincent at FTS 774-6937. 

DP-84:Vincent 

Enclosure: As stated 

FMPC Remedial Action 
Project Director 



,, . , ’- 

cc w/encl.: 

R. P. Whitfield, EM-40, FORS 
G. E. Mitchell, OEPA-Dayton 
W. E. Muno, USEPA-V 
P. Q. Andrews, USEPA-V 
J. Benetti, USEPA-V 
K. J. Pierard, USEPA-V 
D. A. Ullrich, USEPA-V 
E. Schuessler, PRC 

t 



RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 1.0 
Page 1 of 1 

1.0. INTRODUCTION 

Prime contractors and subcontractors have been retained by the 
U.-S;.,Department of Energy (DOE) to provide a site wide Remedial 
Investigation and Feasibility Study (RI/FS) and Remediation 
Projects for the Feed Material Production Center (FMPC) . This 
Quality Assura ject Plan (QAPP) has been prepared to 
document measu t-will be undertaken by all prime 
contractors an subcontractors so that the work performed 
will be of nee 
will be respo 
Company of Ohio (WMCO), the DOE, and the United States 
Environmental Protection Agency (U. S .  EPA) . 

lity to accomplish project objectives and 
requirements of Westinghouse Materials 

0 The QAPP is the governing doc 
practices to be implemented FMPC remedial investigation. 
This document includes the qu bjectives, the requirements 
for work performance to meet,these objectives, and the means for 
verifying that the objectives have been met. 

of quality assurance (QA) 



. .  
L ' ,  

R I / F S  Rev.!. 
Date: TBD': 
Vol. V Sect. 2.0 
Page 1 of 5 

2.0 PROJECT DESCRIPTION 

The tasks that comprise the site characterization for the 
remedial investigation are as follows: description of current 
situation, work plan requirements, site investigation, site 
investigation analysis, laboratory and bench-scale studies, 
Ieports, community relations support, and assistance with the 
Federal Facility Compliance Agreement (FFCA) . 

Laboratory analytical support levels are to comply with Section 
4 . 3  of EPA/540/G-87/003 for the analysis of FMPC samples. The 
support levels are as follows: 

Level I - -  field screening or analysis using portable 
instruments. Results are often not compound-specific and not 
quantitative, but results are available in real-time. 0 
Level I1 - -  field analyses using more sophisticated portable 
analytical instruments; in some cases, the instruments may be set 
up in a mobile laboratory on site. 
quality of data that can be generated. The quality depends on 
the use of suitable calibration standards, reference materials, 
sample preparation equipment, and the training of the operator. 
Results are available in real-time or several hours. 

There is a wide range in the 

Level 111 - -  all analyses performed in an off-site analytical 

Laboratory Program (CLP) procedures, but do not usually utilize . 
the validation or documentation procedures required of CLP Level 
IV analysis. The laboratory may or may not be a CLP laboratory. 

laboratory. Level I11 analyses may or may not use Contract - - _  - 

j 
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Level IV - -  CLP routine analytical services. All analyses are 
performed in an off-site CLP analytical laboratory using CLP 
protocols. Level IV is characterized by rigorous QA/QC protocols 
and documentation. 

Level V - -  analysis by non-standard methods. All analyses are 
performed in an off-site analytical laboratory which may or may 
not be a CLP laboratory. Method development or method 
modification may be required by specific constituents or 
detection limits. CLP special analytical services are Level V. 

Table 2-1 is a list of laboratories currently used and their 
analysis support level capabilities. 

Subcontractor laboratory procedures are to be submitted to the 
responsible DOE prime contractor for approval prior to the start 
of work. Copies of approved laboratory procedures will be 
supplied to DOE (or others, as directed by DOE) if requested. 

2.1 SITE DESCRIPTION AND HISTORY 
The FMPC is an industrial facility owned by the United States 
government and operated for the DOE under a management contract 
with WMCO. WMCO is administratively responsible to the 
Department of Energy - Oak Ridge Operations Office (DOE-0130). 

The FMPC is located in a rural area of southwestern Ohio approxi- 
mately ten miles northwest of Cincinnati and eight miles south- 
west of Hamilton. The site occupies 1,050 acres and i s  bounded 
by Highway 126 to the north, a transmission line to the east, 
Willey Road to the south, and Paddy's Run Road and the Ohio and 
Chesapeake Railroad to the west (See Figure 1-1, Work Plan). 

005 
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ADDroved Subcontractor Laboratories 
and SuDDort Level CaDabilities 

- 
Laboratorv and Analvsis Sumor t Level T m e  of Analvsis 
Radiological Sciences Laboratory (RSL) (V) 
Oak Ridge, Tennessee 

Mixed Waste L 
Oak Ridge, Te 

Middlebrook Pi 
Knoxville, Te 

Pittsburgh, Pennsylvania 
Expor t Labor a 

Technology Development Laboratory (V) 
Knoxville, Tennessee 

San Jose Laboratory (111) 
San Jose California 

7 

Cerritos Laboratory (11), (1111, and (IV) 
Cerr itos , California 

Austin Laboratory (111) and (IV) 
Austin, Texas 

Cincinnati Laboratory (111) and (IV) 
Cincinnati, Ohio 

Edison Laboratory (111) and (IV) 
Edison, New Jersey 

Westinghouse Laboratory (V) 
Cincinnati, Ohio 

Chem-Nuclear Laboratory (111) 
Greenville, South Carolina 

Net Laboratory (111) 
Dayton, Ohio 

Radiological 

Chemical 

Chemical 

Chemical 

Dioxins 
Geotechnical 

Chemical 
Or gano - 

~ phosphorus 
pesticides 

Chemical 

1 Chemical 

-. Ckiemical 

Acute & Chronic 

Radiological 

Chemi ca 1 

Chemi ca 1 

Table 2-1 006 
. . .  . i . 
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The facility commenced operations in 1952; prior to 1986, it was 
operated by National Lead of Ohio, Inc. (NLO) under contract with 
DOE. The primary function of the FMPC is the production of 
metallic uranium fuel cores and other uranium compounds for use 
in United States .defense programs. In addition, small amounts of 
thorium have also been processed. As a result of these proces- 
ses, the FMPC has generated both radioactive and nonradioactive 
wastes. 

The FFCA was entered into on July 18, 1986, by the DOE-OR0 and 
the U.S. EPA, pertaining to the FMPC. The FFCA was entered into 
pursuant to Executive Order 12088 (43 Federal. Register [FR] 
47707) to set-forth compliance with existing environmental 
statutes and implementing regulations. The FFCA is intended to 
provide that the potential environmental impacts associated with 
past and present activities at the FMPC are thoroughly and 
adequately investigated and appropriate remedial response actions 
are taken, as required by the Resource Conservation and Recovery 
Act (RCRA) as amended, 42 USC 6901 et seq., and by the 
comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA), 42 USC 9601 et seq., and by the Superfund 
Amendments and Reauthorization Act (SARA). 

In accordance with the FFCA, this site characterization is being 
conducted at the FMPC to determine the nature and extent of 
releases, or threat of releases, of hazardous or radioactive sub- 
stances, or pollutants at or from the FMPC. Additionally, data: 
necessary to support a Remedial Investigation (RI) and Feasibil- 
ity Study (FS) will be gathered. 

Information developed as a result of the RI will subsequently be 
used to support preparation of an FS. The purpose of the FS will 0 ? &  
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be to develop and evaluate remedial action alternatives and 
recommend remedial action alternatives to the U.S. EPA in order 
to protect the public health, welfare, or the environment from 
releases-or threatened releases of hazardous or radioactive 
substances, or po'k,lutants at or from the FMPC. 

A complete description of the site background and history is 
provided in Section 2.0 of the Work Plan. 
Work Plan discusses the nature and extent of problems at the 

Section 3.0 of the 

FMPC . 

2.2 PROJECT SCHEDULE 
A project schedule will be submitted in accordance with the Work 
Plan. 

2.3 INTENDED USE OF ACOUIRED DATA 
The intended use of the acquired data is to assess the nature of 
the site and the degree and extent of potential problems 
resulting from past activities at the site, to evaluate the 
potential hazard to human health and the environment, and to 
identify and evaluate the alternative remedial actions. 
objectives can be efficiently met by completing-the following 
tasks : 

These 

0 Characterizing the site in terms of wastes present and 
produced; lateral and vertical extent of contamination in 
surface waters, ground waters, sediments, and soils; rate 
and direction of waste migration; target receptors 
(population at risk, threatened resources, and sensitive 
ecosystems); and site geology and surface water/ground 
water hydrology. 

0 Developing and evaluating alternative production, handling,, 
and disposal measures considering economic feasibility, 
technological feasibility, environmental impacts, 
regulatory constraints, and timeliness of the completion; 
and offering recommendations regarding the most cost- 
effective remedial alternatives. 

008 



RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 3 . 0  
Page 1 of 3 

3 . 0  ORGANIZATION, RESPONSIBILITIES, TRAINING, 
PROCUREMENT/SUBCONTRAACTOR CONTROL, REPORT, REVIEW, AND STOP 
WORK: AUTHORITY 

The. organi*zations and responsibilities of the Project Lead, Prime 
Contractors, and major subcontractors are discussed in the Work 
Plan. 

3.1 TRAINING 
Contract perso 
will be proper rained, and/or qualified. Field personnel will 
be given instr 
specific requirements, as appropriate, prior to commencing work 
on the project. 
following: 

are required to comply with the Work Plan 

ecific to the FMPC investigation and site 

Training will include as a minimum the 

0 Organization and 1 f authority and communication 

a Description of t reas 

a Overview of proj plan, the QAPP, sampling plan 
and health & safety plans 

0 Documentation requirements 

0 New requirements or procedures changes for the site, 
as appropriate 

. Decontamination procedures 

Emergency Procedures 

. Sampling Procedures that the specific individual(s) 
may be assigned to perform 

- --I- - 

Training for field personnel in field procedures or health and . 

safety procedures will be provided by the responsible field 
manager or the Health and Safety Officer or manager, as 
appropriate, or by other assigned personnel. Documentation of 

! '  f 1 i  009 
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0 
training will be maintained by the responsible manager or 
officer. Copies of training records will be maintained in the 
project central files. 

3 . 2  PROCUREMENT/CONTROL OF SUBCONTRACTORS 
The level of control identified as necessary for procurement of 
prime subcontractor or subcontractor field or engineered 
equipment, material, or services will be based on a review by 
procurement, quality assurance, and technical personnel, and/or 
by the Health and Safety officer, as appropriate. 

Prime contractors are responsible for incorporating provisions in 
subcontractor contract documents to assure that subcontractor 
review of procurement documents is performed, that pass down of 
QAPP requirements are provided for in subcontractor procurements, 
that necessary field inspections are performed and documented, 
and that documentation is required for the maintenance and 
calibration of equipment. 
requirements shall not be used. 

Equipment which does not meet project 

For field operations, project personnel shall perform an 
inspection of each subcontractor, prior to the subcontractor 
commencing work. This check is to verify that the subcontractor 
meets the requirements to perform his specified task in 
accordance with the contractual documents and applicable project 
plans and procedures. 
procurement, quality assurance, technical, and/or health and 
safety, as appropriate. 

The review shall be performed by 
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3 . 3  QUALITY ASSURANCE REVIEW OF REPORTS 
Prior to issuance of a final report, it shall be reviewed in 
accordance with approved procedures. 

3 . 4  STOP WORK AUTHORITY 
Project personnel are responsible for informing their management 
and supervision of work proposed or in progress that is likely to 
produce data that does not meet the project quality assurance 
objectives described in Section 4.2 of this QAPP. The DOE QA 
officer, or designee, is responsible for stopping work, that, if 
allowed to proceed, will produce data that does not meet the 
project quality assurance objectives. 

~ l l  stop work actions and their resolution will be documented and 
made a part of the project records. Where appropriate, this 
documentation can be a part of nonconformance reports, variance 
request, or document chage requests. An appropriately formatted 
report should be used in all other instances. Stop work and 
resume work orders may be communicated orally, provided that they 
are documented in writing within 10 working days. 

0 

0 QAPP/ 2 / 1 1 - 6 _. t- .*.. Q-Ot/DM . 
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4.0 9UALITY ASSURANCE PROGRAM 
The purpose of a QA program is to establish policies for the 
implementation of regulatory requirements and to provide an 
internal means for control and review so that the work performed is 
of the highest professional standard. 

The responsibility of the overall direction and implementation of 
the QA program rests with the DOE QA officer and/or designees. The 
DOE QA officer and/or designees are responsible for maintaining the 
QA program and verifying its implementation through audits and 
surveillances. 

4.1 9UALITY ASSURANCE DOCUMENTS 
The QA Program is documented in the QAPP and supporting RI/FS and 
remediation procedures which direct quality-related activities. 
The policies and procedures specified by these manuals define 
acceptable practices to be used by personnel. The QAPP is project 
specific and serves as the governing QA document for this project. 

Copies of applicable documents will be supplied to DOE or others as 
directed by DOE for this project. 

4.2 PROJECT QUALITY ASSURANCE OBJECTIVES 
Data generated by the RI/FS must be of known quality. That is, the 
data must be traceable, technically and legally defensible, and 
have definable characteristics. Traceability indicates the final 
data can be traced to original data, data characteristics and, 
measurement techniques. Legal defensibility refers to acceptable 
record keeping and the fact that data generated have enforcement 
potential and the quality of the analytical results and supporting 
documentation must be sufficient to support possible litigation. 
Data characteristics refer to the accuracy, precision, 

~:- : f 
8 .  , . 
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completeness, comparability and representativeness. Quality levels 
are established for both field and laboratory activities. 

Fundamental mechanisms that will be employed to achieve these 
quality goals can be categorized as prevention, assessment, and 
correction. These include: 

b Prevention of errors by planning, documented instructions 
and procedures, and careful selection and training of 
skilled, qualified personnel; 

. Quality assessment through a program of audits and 
surveillances to supplement continual informal review; 
and 

Correction for prevention of recurrence of conditions 
adverse to quality. 

The QAPP has been prepared in direct response to these goals. This 
plan describes the QA Program to be implemented and the quality 
control (QC) procedures to be followed by DOE and its contractors 
during the course of the RI/FS and Remediation for the FMPC site. 

The QAPP describes the project organization structure and specifies 
the procedures, documentation requirements, sample custody 
requirements, acceptance criteria, audit and corrective action 
provisions, etc. to be applied to provide confidence that all 
operations and activities meet the intent of RCRA requirements. 
The QAPP is prepared in accordance with U.S. EPA guidance as 
presented in Interim Guidelines and SPecifications for PreDarinq 
Qualitv Assurance Project Plans, QAMS-005-80. 

The procedures contained or referred to herein have been taken 
from: 

0 0 RCRA Groundwater Monitorins Technical Enforcement Guidance 
* Document (TEGD) , September, 1986. 
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Code of Federal Resulations (CFRL, 40 CFR 261, Appendix 11, 
"EP Toxicity Test Procedures; 'I 

U.S. EPA Oualitv Assurance Handbook, (U.S. EPA 600/9-76-005); 

Proposed SamDlins and Analvtical Methodoloaies for Additional 
to Test Methods for Evaluatins Solid Waste Phvsical/Chemical 
Methods, U . S .  EPA, (PB85-103026); 

American Society for Testins and Materials (ASTM) Standards, 
Section 11, Volumes 11.01 and 11.02, "Water,a8 and Section 4, 
Volume 04.08, IISoi1 and Rock, Building Stones; 

American Public Health Association, Standard Methods for the 
Examination of Water and Waste Water, 16th Edition, 1985; 

Methods for Chemical Analvsis of Water and Wastes, (U.S. EPA- 
600/4-79-020) ; 

Federal Resister, Volume 49, October 26, 1984, 40 CFR 136, 
pages 43234-43436; 

Test Methods for Evaluatins Solid Waste, Phvsical/Chemical 
Methods, U.S. EPA (SW-846); 

Handbook for Samplins and SamDle Preservation of Water and 
Waste Water, U.S. EPA (PB83-124503); 

Field and Laboratorv Methods Applicable to Overburdens and 
Mine Soil, ( U . S .  EPA-600/2-80-054); 

Prescribed Procedures for Measurement of Radioactivity in 
Drinkins Water, (U.S. EPA-600/4-80-032) ; 

Code of Federal Resulations, 10 CFR 50, Appendix B, ''Quality 
Assurance Criteria for Nuclear Power. Plants and Fuel 
Processing Plants; 

American National Standards Institute (ANSI) NQA-1, gualitv 
Assurance Prosram Reauirements for Nuclear Facilities; 

USNRC Resulatorv Guide 4.15, Rev. 1, "Quality Assurance for 
Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the EnvironmentM; 

Chemical Analytical Services for Multi-Media Multi- 
Concentration Metals and Inorsanics, U . S .  EPA (WA-87-K026); 

i; j.. 1 i 
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0 
0 Chemical Analvtical Services for Multi-Media Multi- 

Concentration Orsanics, GC/MS Techniaues, U.S. EPA (WA-87 - 
K236); and 

0 Interim Guidelines and Specifications for Preparins Oualitv 
Assurance Project Plans, U . S .  EPA, (QAMS 0 0 5 / 8 0 ) .  

4.3 ANALYTICAL OUALI TY ASSURANCE OBJECTIVES FOR DATA 
Definitions for the QA objectives of precision, accuracy, 
completeness, representativeness, and comparability are as follows: 

individual measurements of the same property, usually 
under prescribed similar conditions. Precision is best 
expressed in terms of the standard deviation. Comparison 
of replicate values is best expressed as the relative 
percent difference (RPD) . Various measures of precision 
exist depending upon the "prescribed similar conditions. In 

an average of replicate measurements), X, with an 
accepted reference or true value, T, usually expressed as 
the difference between the two values, X-T, or the 
difference as percentage of the reference or true value, 
100 (X-T)/T, and sometimes expressed as a ratio, X/T. 
Accuracy is a measure of the bias in a system. 

0 Precision - A measure of mutual agreement among 

0 Accuracv - The degree of agreement of a measurement (or 0 

0 Completeness - A measure of the amount. of valid data 
obtained from a measurement system compared to the amount 
that was expected to be obtained under correct normal 
conditions.. 

0 Representativeness - Expresses the degree to which data 
accurately and precisely represent a characteristic of a 
population, parameter variations at a sampling point, a 
process condition, or an environmental concern. 

0 ComDarabilitv - Expresses the confidence with which one 
data set can be compared to another. 

The minimum completeness expected to be obtained for this project 
under correct normal conditions is 90 percent. 
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The QA objectives established for precision and accuracy for 
each major measurement parameter for the FMPC project are presented 
in Tables 4.1, 4.2, and 4.3 and are pertinent to laboratory 
procedures. Data will be reported in units consistent with the 
references cited in Sections 4.3.1 and 4.3.2. 

4.3.1 Analytical Laboratory 

4.3.1.1 HSL Compounds 
The overall QA objectives for laboratory analysis of groundwater 
and soil/sediment for HSL parameters shall follow the guidelines 
listed in the CLP SOW dated 7/88 for inorganic analyses and the CLP 
SOW dated 2/88 for 
organic analyses. See Sections 8.3.1 through 8.3.4 and 11.4.1 and 
11.4.2. 

4.3.1.2 Groundwater, EP Extracts, and TCLP Extracts 
The overall QA objectives for groundwater monitoring and EP 
Extracts and TCLP analyses covered under the Resource Conservation 
and Recovery Act (RCRA) shall conform to the-guidelines specified 
in SW-846, Third Edition, Test Methods for Evaluatins Solid Waste, 
Phvsical/Chemical Methods. See Section 8.3.5. 

4.3.1.3 Dioxins/Furans 
QA Objectives for dioxins/furans shall conform to the guidelines 
established by modified EPA Method 8280, SW-846. See Section 8.3.6. 

4.3.1.4 Miscellaneous Procedures 
Where EPA procedures are not available, alternative methods, such 
as ASTM methods or APHA methods, may be used with the consent of 
the client. 

0 3.6 



. ' *  

0 RI/FS Rev.: 4 
Date: TDB 
Vol. V. Sect. 4.0 
Page 6 of 12 

4.3.2 Radiological Laboratory 
The overall QA objectives for laboratory Analyses of radionuclides 
follow the guidelines of DOE'S Environmental Measurements 
Laboratorv (EML) Procedures Manual ("HASL 30011) . 

4 . 4  EVALUATION OF ANALYTICAL PRECISION 

4.4.1 Analytical Laboratory 

To determine the precision of a chemical method and/or chemical 
laboratory analyst, a routine program of duplicate analysis will 
be performed. The results of the duplicate analyses will be used 
to calculate the relative percent difference (RPD), which is the 
governing quality control indicator for precision. RPDs are 
generated through duplicates or matrix spike duplicates. 

The RPD for duplicate analyses is defined as 100 times the absolute 
difference of each duplicate set, divided by the average of the 
duplicate set. For duplicate results D, and D2, the RPD is 
calculated from the following equation: 

I D, - D2 I 
RPD = x 100 

2 

The RPD of duplicates is used to generate control charts for 
precision. 

01.7 
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4.4.2 Radiolosical Laboratorv 
For radiological analyses, statistical range analysis is used to 
calculate the expected mean range and control limits for a rep- 
licate result and assess whether a lab replicate is "in control". 
A range analysis result that lies within the mean range plus 3a is 
said to be "in control"; a range analysis result greater than the 
mean range plus 30 is said to be lnout-of-controlol. Range analysis 
is used to determine the precision, or reproducibility, of lab 
results. 

4.5 EVALUATION OF LABORATORY ACCURACY 

4.5.1 Analvtical Laboratory 
TO determine the accuracy of a chemical method and/or a chemical 
laboratory analyst, where applicable, a periodic program of sample 

spiking will be conducted. The results of sample spiking will be 
used to calculate percent recovery (%R) which is the quality 
control indicator for accuracy. 

The %R is defined as 100 times the observed spike sample 
concentration or result (SSR) minus the observed sample 
concentration or result (SR) divided by the amount of spike 
added (SA) to the sample. The percent recovery is calculated from 
the following equation: 

SSR - SR 
%R = x 100 

SA 

Percent Recovery of matrix spikes is used to generate control 
charts for accuracy. 

t y  'I 018 
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4 . 5 . 2  Radioloaical Laboratory 
For radiological analyses, laboratory accuracy is determined by 
calculating the expected precision for a known value (either 
a reference standard sample or a matrix sample) and assessing the 
divergence of the recovered sample result from the known value 
in terms of statistical control. Statistical control bounds are 
defined as the mean (88known11) value 2 3 0 .  Results outside 2 30 

are considered "out-of -control1I. 

4.6 FREQUENCY OF OUALITY CONTROL SAMPLES 

4.6.1 Analytical Laboratory (Orsanics) 
The frequency of analysis of quality control samples shall be one 
matrix spike and matrix spike duplicate for every twenty samples 
of a similar matrix analyzed. Relative percent difference and % 

Recovery will be calculated to determine precision and accuracy. 
Advisory limits are listed in Table 4.1. 

~ l l  samples, field duplicates, blanks, matrix spikes and matrix 
spike duplicates shall be fortified with surrogate spiking 
compounds. Advisory limits are listed in Table 4.2. 

The frequency of analysis for preparation blanks shall be one 
preparation blank for every twenty samples prepared per matrix or 
every time samples are prepared, whichever is more frequent. 

The frequency of quality control samples may be increased but may2-- - 

never be less stringent than specified above. 

4.6.2 Analytical Laboratory (Inorqanics) 
The frequency of analysis of quality control samples shall be one 
matrix spike and duplicate for every twenty samples of a similar 0 

, 01.9 
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matrix analyzed. Relative percent difference and % Recovery will 
be calculated to determine precision and accuracy. Advisory limits 
are listed in Table 4.1. 

The frequency of analysis of preparation blanks shall be one 
preparation blank for every twenty samples prepared per matrix or 
every time samples are prepared, whichever is more frequent. 

The frequency of.'laboratory control samples shall be one LCS per 
matrix for every'twenty samples analyzed or every time samples are 
prepared, whichever is mor e frequent . 

The frequency of quality control samples may be increased but may 
never be less stringent than specified above. 

4.6.3 Radiolosical Laboratorv 
The frequency of analysis of quality control samples shall be one 
spike, one blank, one matrix spike, and one duplicate per 
analytical batch, where a batch is not to exceed twenty samples. 
Exception shall be made when there is insufficient sample or 
other analytical limitations (i.e., matrix interferences) . Advisory 
limits are listed in Table 4.3. 

The frequency of quality control samples may be increased but may 
never be less stringent than specified above. 

4.6.4 Field OC Samples 
Field QC samples, such as field blanks and equipment 
decontamination rinsate samples will be collected and analyzed as 
specified by the Sampling Plan. 
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Table 4.1 
ANALYTICAL LABORATORY ADVISORY RECOVERY LIMITS 
FOR MATRIX SPIKE AND MA!l"RIX SPIKE DUPLICATE 

Qc SAWPLES 

% Recovery' R P D ~  
soil/ Soil/ 

Fraction Matrix spike Cmpd Water Sediment Water Sediment 

VOA 
VOA 
VOA 
VOA 
VOA 

BN 

BN 
BN 
BN 
BN 

BN - 

AE 
AE 
AE 
AE 

AE 

Pest. 
Pest. 
Pest. 
Pest. 
Pest. 
Pest. 

1,l-dichloroethene 
tr ichloroethene 
chlorobenzene 
toluene 
benzene 

1,2,4 - trichloro - 
benzene 
acenaphthene 
2,4-dinitrotoluene 
pyr ene 
n-nitroso-di-n- 
propylamine 
1,4-dichlorobenzene 

pentachlorophenol 
phenol 
2-chlorophenol 
4 -chloro- 3 -methyl - 
phenol 
4 -nitrophenol 

lindane 
heptachlor 
aldrin 
dieldrin 
endrin 
4,4'-DDT 

Metals, CN 

61-145 
71-120 
76 -127 
76-125 
75-130 

39-98 

46-118 
24-96 
26 -127 
41 - 116 
36-97 

9-103 
12 - 89 
27 - 123 
23-97 

10-80 

56 - 123 
40-131 
40-120 
52-126 
56-121 
38-127 

75-125 

59 -172 
62-137 
66 -142 
59-139 
60-133 

38-107 

31-137 
28-89 
35 -142 
41-126 

28-104 

17 -109 
26 -90 
25 - 102 
26 -103 

11 - 114 

46 - 127 
35-130 
34 -132 
31-134 
42-139 
23-134 

75-125 

14 
14 
11 
13 
13 

28 

31 
38 
31 
38 

28 

50 
42 
40 
42 

50 

15 
20 
22 
18 
21 
27 

20 

22 
24 
21 
21 
21 

23 

19 
47 
36 
38 

27 

47 
35 
50 
33 

50 

50 
31 
43 
38 
45 
50 

20 

1 - Recoveries and RPDs are for advisory purposes only. 

Note: AE.= acid extractable; BN = base neutral; Pest. = pesticides 
VOA = volatiles 
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Table 4.2 

ANALYTICAL LABORATORY ADVISORY RECOVERY LIMITS 
.... "~ ^"_ FOR SURROGATE SPIKE QC SAMPLES 

% Recoverv' 
Fraction Surrogate Compound Water Soil/Sediment 

VOA toluene-d, 
VOA 4-bromofluorobenzene 
VOA 1,2-dichloroethane-d, 

BN nitrobenzene-d, 
BN 2-fluorobiphenyl 
BN p-terphenyl-d,, 

88-110 81-117 
86-115 74-121 
76 -114 70-121 

35-114 23-120 

33 -141 18 - 137 
43-116 30-115 

AE phenol-d, 10-94 24 -113 
AE 2-fluorophenol 21-100 25-121 
AE 2,4,6-tribromophenol 10-123 19-122 

Pest. dibutylchlorendate 24-154 20-150 

1 - Recoveries for pesticides are for advisory purposes only. 

022 
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RADIOLOGICAL LABORATORY ,QC SAMPLE ADVISORY LIMITS 

Isotope Standard Deviation (Single Determination) 

Gross Alpha 
G r o s s  Beta 

U 
Th 
Ra-226 
Ra-228 
Ac-228 
Pb-210 
Po-210 

25% 
5% 

15% 
15% 
15% 
15% 
15% 
10% 
15% 

0 
023 
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5.0 FIELD PROCEDURES 
Approved procedures will be submitted to provide information on 
the advancement of geotechnical borings, geotechnical sampling, 
piezometer/well installation and monitoring, and permeability 
testing. Theseaprocedures will be used to supplement this QAPP, 
as necessary. 

Approved procedures submitted to describe the manner in which 
soil and rock core logging is performed and information obtained 
from subsurface borings is recorded, shall also be used on this 
project. 

Information obtained from site exploration activities shall be 
recorded and documented. Required documentation of field 
investigations and testing includes a daily log of project 
activities; any photographic records taken; and the appropriate 
subsurface logs, test data forms, piezometer/well installation 
forms, and field collection forms. 

Members of the Project Field and Sample Staff working in field 
operations shall keep a daily log (Figure 5-1, Field Activity 
Daily Log) of the project activities. Items to be included in 
the daily log, as appropriate, are: 

. Field activity subject; 

. General work activity; 

b Unusual events; 

. Changes to plans and specifications; 

. Visitors on site; 

. Samples collected (Sample No.s), time and depth 

0 . surveillance observations/findings 
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FIELD AcnvTTysusJEcf: 
DESCRIPTION ON DAILY ACTMTlES AND EVENTS: 

Figme 5-1 

FIELD ACTIVIW DAI LY LOG 

SAMPLE# TIME 

DATE NO. PAGE OF 

WELL/BORING/WCATION PROJECT NO. 

a ,  

OEPM 

VlSlTORS ON 

WEATHER CONDITIONS: 
TEMP 

PERSONNEL ON SITE: 

nME I READING 
I t 
I I 

SUPERVISOR: DATE: 1 
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0 Subcontractor progress and specifications; and 

0 Communication with WMCO, regulatory agencies, or 
otherdr, 

Field Activity Daily Logs (Figure 5-1) will be completed daily to 
indicate drilling and sampling activities such as footage 
drilled, materials used, sampling ending, and bottom casing 
depth. Boring logs (Figure 5-8) will be generated to document 
subsurface conditions. 

Copies of the daily log entries should be sent to the Field 
Supervisor and others as required on a weekly basis. If the logs 
are not submitted as required, it is the responsibility of the 
Field Supervisor to contact the field personnel. Original copies 
of the reports are to be sent to the Project Files after review 
by the Field Supervisor and QA. 

m y  photographs obtained are to be identified with the project 
number, date taken, and a brief description. This may be done 
individually on the back of the photographs or in an album in 
which the photographs are mounted. Album photographs must be 
provided with the individual descriptions and dates taken. 

Appropriate test data forms shall also be prepared. They shall 
include, as appropriate, the test location (e.g., boring, depth;, 
sampling station, elevation, field coordinates) and the items 
listed for laboratory test data forms. All requested information 
shall be addressed. If not applicable, requested information 
should be designated as such. 0 
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Originals of field records will be maintained in the project 
central file. During performance of the field program, a copy of 
the field records will be maintained by the Field Supervisor and 
Sample Manager. These copies can provide adequate documentation 
of work activities should the originals be destroyed, lost, or 
stolen. 

Procedures are described for the following field activities in 
the remainder of Section 5.0: 

0 Radiation measurement techniques; 
0 Drilling procedures ; 
0 Monitoring well/piezometer design and installation; 
e Monitoring well development; 
0 Borehole geophysical logging; and . Aquifer testing. 

5.1 RADIATION MEASUREMENT TECHNIOUES 0 
This section describes applicable standards and practices for the 
performance of field radiation measurements. The following 
procedures can also be found in a separate project-specific 
document, titled IIRadiation Measurements Task Procedures.N 

5.1.1 FIELD RADIATION SURVEY WITH FIDLER DETECTOR 
This procedure describes the methods by which a Field Instrument 
for the Detection of Low Energy Radiation (FIDLER) is used to 
monitor ground surface deposits of uranium. 

Included in the procedure are instructions for: 

. Initial instrument setup; 

0 Daily instrument standardization using a sealed "check 
sour cell ; 

0 Determination of the instrument's liesponse to terres- 

0 I .  t .: c. ! > 
6 :  ".. ., 

trial background radiation; 
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. Establishment of field calibration factors; 

. Radiation survey measurements of ground surface areas; 
and 

Use of the instrument to estimate the uranium concen- 
tration in the surface soil. 

Method references for the above techniques are presented in: 

. UMTRA Procedure 10.17.3, In-Situ Ra-226 Measurement 
Using the Shielded Delta Procedure; 

w Tinney, J.F. and Koch, J.J., An X-Rav Screeninq Meter 

w Instrument manufacturer's instructions. 

for Plutonium Contamination, UCRL-5000-67-3, 1967; and 

The FIDLER.was developed in the 1960s as a portable instrument to 0 monitor ground surfaces contaminated with plutonium. A five-inch 
diameter, thin sodium iodide (NaI) crystal serves as the 
detector. It is optically coupled to a quartz light pipe and 
installed in a standard five-inch probe housing, which has an 
entrance window of beryllium. The principal use of this detector 
is for photons with energies less than about 75 KeV. Uranium is 
an alpha emitter; however, the radiation from its daughter 
products include low-energy photons, principally L x-rays from 
thorium. In the case of U-238, by far the predominant uranium 
isotope at FMPC, there are two low-energy photons from Th-234 
which can be detected by the FIDLER. These are 63 KeV (3.5 
percent abundant) and 93 KeV (4 percent abundant). If 
significant concentrations of natural thorium are present, 
radiation from Ac-228 will create interference in detecting the 
93 KeV photon from Th-234. For this reason, the instrument will' 
be adjusted for maximum response from the 63 KeV photon from 

. 7  _ _  

028 
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0 
5.1.1.1 Initial Instrument Setup 
Before this instrument can be used to monitor low-energy 
radiation in the field, it is necessary to determine the maximum 
response for contamination by the uranium daughter, Th-234. This 
is done by using:a source of Am-241 (60 KeV) (whose intensity is 
several times greater than background radiation levels), as 
follows: 

0 Inspect the FIDLER, ratemeter/scaler (RM/S), and 
interconnecting cable for obvious damage. 
is observed, connect the FIDLER and RM/S, and adjust 
the High Voltage to 50 volts or less. 

If no damage 

. Depress the THRESH button. Turn the THRESH 
potentiometer clockwise until 0049 displays. 

. With WINDOW IN/OUT switch IN, depress the WINDOW 
button. Turn the WINDOW potentiometer until 0020 
appears on the display. 

0 switch the WINDOW IN/OUT to OUT. 

Connect the probe and expose the Am 241 source. 

. Increase HV (if HV potentiometer is at a minimum, it 
will take approximately 3 turns before any change is 
indicated). 
scale of the ratemeter. Increase HV until ratemeter 
indication occurs. 

While increasing the HV,..observe the log 

. Switch the WINDOW IN/OUT to IN. 

0 Turn the HV control until maximum reading occurs on the 
log scale. Increase HV until reading starts to drop 
off, Then decrease the HV for maximum reading. 

0 Turn RANGE selector switch to the X 1 K  position. : I ,  

0 Press ZERO button. If meter does not read, switch to a 
lower range until a reading occurs. 

0 Carefully adjust the HV potentiometer until maximum 
reading is achieved on the range scale. The instrument 
is now peaked for daughters of uranium-238 on both the 0 “ $ *  LOG and RANGE scales. . 

P , . ” . f S  

029 
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Dailv Instrument Standardization 
Following completion of the instrument setup procedure, establish 
a fixed source-detector geometry so that the source-to-detector 
distance is a matter of record and reproducible from one day to 
the next. Standardize the FIDLER as follows: 

Make five one-minute counts with the Am-241 source in 
its check position. Record each count on the 
"Instrument Checksn1 form (Figure 5-2). 

Determine the standard deviation of the five one-minute 
counts. Record this value (a) and three times the 
value (3a) in the instrument logbook. 

standard deviation u = [ 
n (n-1) 

A control chart will be prepared using information from 
the previous two steps. This chart will be prepared at 
the beginning of the site characterization and will be 
used each day to record the FIDLER's response to the 
Am-241 source. On a piece of linear graph paper, place 
consecutive calendar dates on the x-axis. Define a 
range along the y-axis which includes the average 
FIDLER source count 3 times the standard deviation. 
Draw three horizontal lines which intersect the y-axis 
at these three points. 
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INSTRUMENT CHECK. 
PROCEDURE RSL-2003 

scaler Model Serial No. 

Detector Model Serial No. 

-, . .  

Battery 
Response 

Bkgd 
0 

cesium 
Check 
source 
0 

Americium 
Check 
Source 
Ac€x!d- 

Surveyor s 
Initals 
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. On a daily basis, repeat the five-point standardization 
procedure before the FIDLER is used for field 
measurements. 

Determine the average count rate; plot this value on the control 
chart for that day. 
boundary as defined above, the FIDLER may be used for field 
measurements, However, if the average count rate is not within 
the boundary, corrective action must be taken according to the 
following procedure. 

If the average count rate falls within the 

. Repeat the procedure IInitial Instrument Setup. 

0 Tur,n off ratemeter and disconnect cable to FIDLER. 
Clean the cable and chassis connectors with ethyl 
alcohol and let dry. 

0 Reconnect cable, turn on ratemeter; check voltage 
setting. 

. Check the source-to-detector distance; make necessary 
corrections. 

Confirm proper window setting. 

0 Repeat the five-point standardization procedure. If 
FIDLER response is within the average count rate 
the unit may be used. 
still outside the control boundary, turn off the 
ratemeter and use a substitute ratemeter. Repeat the 
five-point standardization procedure. If problems 
still exist, repeat the initial instrument setup. 
Repeated failures will require the attention of a 
manufacturer-certified service technician. 

3 s ,  
If the average count rate is 

5.1.1.3 Determination of Instrument Response to Backsround 

As part of the site characterization, several background 
locations will be selected in the vicinity of the FMPC. Each 
instrument, while having the same discriminator settings, 

Radiation 

responds differently to radiation. It is important that all 

032 
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instruments be checked at the same time to document the 
differences in responses. 
in the soil at each of these background locations will be 
determined as follows: 

The FIDLER response to radioactivity 

e At ea& background station, establish an area where 
measurements can be made with the FIDLER probe in 
contact with the surface. Mark the location so that 
additional (or repeat) measurements can be made at 
later dates. 

. In a field logbook or on the Field Activity Daily Log 
(Figure 5-l), describe the area chosen for background 
measurements and list specific features (soil is sandy, 
rocky, damp, wet, etc.). Also record climatic condit- 
ions at the time measurements are made. Make five one- 
minute counts and record in the field logbook 01 Field 
Activity Daily Log. 

. 0 When all background location measurements have been 
completed, compare the average count rate at each 
station with the concentration of uranium in the soil 
samples collected at that point. 

5.1.1.4 Establishment of Field Calibration (FIDLER) . 
The response of a FIDLER to radioactivity in the soil is site 
specific and is governed by several parameters, such as the 
presence of radioactivity other than uranium, a layer of clean 
soil between a subsurface deposit of uranium and the ground 
surface, nearby radioactive sources such as radon in the air or a 
waste storage pit, etc. Therefore, the field calibration factors 

determined in this instruction can only be considered estimates. 
Use of this calibration serves as an indicator for the need to 
perform soil sample analyses. 

I 

Several areas within the FMPC site where surface radioactivity is 
evident will be chosen as test areas. These should range from 0 
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near-background radiation levels to the highest expected level on 
site. Readings will be taken at the designated test areas as 
follows: 

Perform five one-minute measurements with the FIDLER in 
contact with the ground surface and record the count 
rate in a field logbook or the Field Activity Daily 
Log. 

0 Collect a sample of surface soil (0 to 2 inches); 
submit it to the analytical laboratory for a gamma-ray 
spectral and total uranium analysis. Soil sample 
collection procedure and chain-of-custody requirements 
are described in detail in Sections 6.0 and 7.0. 

. Following completion of the analysis of soil samples, 
compare the data from the five one-minute measurements 
to the soil concentration of uranium and prepare a 
table of values. 

Based on the information above, using a least square fit, 0 
establish a calibration factor. Record this factor in the 
instrument logbook. 

5.1.1.5 Radiation Survey Measurements of Ground Surface Areas 
Surface scanning (whether on the ground, on equipment, or on 
building surfaces) with portable radiation detectors is normally 
carried out to determine the location of anomalous areas (radia- 
tion levels in excess of guideline values) within a measurement 
grid block or the average radiation level within a measurement 
grid block. The scan of ground surfaces at FMPC will be carried 
out to determine the average estimated soil concentration of . 

uranium within small areas which have been staked by a licensed 
surveyor. This will be accomplished by moving the FIDLER probe 
in a serpentine pattern over the area to be surveyed. During 
this scan, the detector will be held approximately two inches 
above the surface. Although the beryllium window is protected by 0 

t ' 
. . t., f + 0.3 4 
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Lucite, care must be taken to protect the window during this 
operation. 
according to the following procedure: 

Radiation survey measurements will be performed 

0 Determine by checking the daily instrument 
standardization documentation that the FIDLER system 
has been checked and is ready for field measurements. 

0 Receive instructions from the Radiation Measurements 
Task Leader. 
to : 

These instructions should be specific as 

- The transit survey has been completed and 100-foot 
grids have been established; 

- The number of people required (one technical to 

- Time'requirements; and 

monitor and one to record data); 

- Special instructions. 
0 Areas to be scanned should be subdivided into square 

0 Grid block squares should be further subdivided into 

grid blocks approximately 100 feet by 100 feet. 

smaller square or rectangular grids, the total area of 
which can be scanned in several minutes. Areas 25 feet 
by 25 feet can be scanned in three minutes. The grids 
will be measured with a tape measure. 

0 Drainage paths will have been staked at 100-foot 
intervals. Scanning these areas with a FIDLER can only 
be done if the area is free of standing or flowing 
water. If the area meets these criteria, place a grid 
stake at 25-foot intervals between the 100-foot stakes. 

0 Attach a Surface Measurements Field Logbook Form 
(Figure 5-3) to a clipboard or other suitable writing 
surface; mark the grid block coordinates in the boxes 
along the left and top margins of th,? form. 

Scan measurements will be recorded as integral counts 
over the area to be scanned; that is, pulses from the 
FIDLER will be summed for the three-minute intervals 
necessary to scan each 25-foot by 25-foot area. 
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0 Scans will begin at one corner of a grid block and will 
progress in a serpentine pattern over the entire block, 
ending at the diagonally opposite corner of the block. 
Push the count button as the scan begins. With 
practice, the timed count will end upon reaching the 
opposite corner. During the scan, the technician must 
listen,.to the audible signal. 
using headphones. Although scanning speed should not be 
slowed when increased audible signals are heard, the 
presence of apparent "hot spots" should be noted when 
the integrated count for the scan is recorded. 

blo'ck, record the integrated count in its zespective 
position on the Surface Measurements Field Logbook 
Form. 

This may be achieved by 

0 Upon completion of the scan for an individual grid 

0 Return to the locations that were identified as having 
a "hot spotI8 and conduct a one-minute count over the 
area indicated as having the highest concentration. 
Record the count on the Surface Measurements Field 
Logbook Form. 

mately 10 percent) for each 100-foot by 100-foot grid. 
The subgrid yielding the highest count, as well as a 
subgrid selected randomly, should be recounted. A 
calculator generating random numbers may be used to 
select the specific subgrid. Record the repeated data 
in the appropriate box on the Surface Measurements 
Field Logbook Form, under the first data point. 

0 Repeat the survey of at least two subgrids (approxi- 

0 When all grid blocks for each assignment have been 
completed, return signed Surface Measurement Field 
Logbook Forms to the radiation measurements task leader 
and return the FIDLER system to its storage area. 

5.1.1.6 Use of the FIDLER to Estimate Soil Uranium 
Concentration 

The determination of uranium contamination in soil is based on 
the laboratory analysis of soil samples to identify isotopes of 
uranium. The FIDLER serves to identify areas which have 
alelevated" readings and provides a systematic approach to a 
biased soil sampling program by collecting samples in areas where 
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the instrument response is consistently higher. It is possible 
to develop a correlation between the FIDLER response and degrees 
ofrsoil,xontamination by comparing instrument response and the 
laboratory results of soil samples. 

3 ,  

The correlation is determined by first collecting soil samples 
from grids which*exhibited elevated readings. 
FIDLER is repeated for. the 25-fOOt by 25-foot subgrid as des- 
cribed in Section 5.1.1.5, as well as for the specific location 
where the samRle is to be collected. 
directly on the soil over the sample location and the integral 
count recorded. The s o i l  sample is then collected at several 
depths to determine the concentration on the surface versus the 
subsurface. The instrumen se is plotted with the 

A survey with the 

The FIDLER is placed 

0 concentrations of uranium, orrelation is calculated using 
a linear regression method. 

The soil sampling program collects samples from areas previously 
surveyed during the radiation measurements task, especially those 
identified to have elevated readings. The F R is used to 
survey each sample location to provide addit 1 data concerning 
instrument response to soil contamination. 

5.1.2 IN-SITU GAMMA RAY MEASUREMENTS USING THE DELTA-GAMMA 
TECHNIQUE 

The purpose of this procedure is to provide guidance for the in- 
situ measurement of gamma rays emitted from surface soil and-to,-. - 
provide a technique for screening potentially contaminated soils 
in the presence of adjacent sources of air-scattered gamma 
radiation. 

I * - ,  r 

I 
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These procedures were developed for the Uranium Mill Tailings 
Remedial Action (UMTRA) Program for measuring in-situ Ra-226 
concentrations in soil where adjacent sources of radiation 
influence probe measurements. 
screen for anomalous gamma radiation levels in areas where 
adjacent sources of radiation influence the use of an unshielded 
probe . 

This procedure will be used to 

This procedure is referenced to UMTRA PROCEDURE 10.17.3, IN-SITU 
RA-226 MEASUREMENT USING THE SHIELDED DELTA PROCEDURE. 

Screening of .soils in areas of elevated gamma-ray intensity will 
be based on the results of the delta-gamma technique described 
below. This survey technique will provide a basis for detecting 
anomalous conditions in the subsurface soil below the measurement 0 
location. 

Twenty background delta count measurements will be taken to 
provide a statistical basis for evaluating gamma-ray measurements 
of potentially contaminated locations as a function of site 
background levels. The average background delta count and its 
standard deviation will be determined. Measurements subsequently 
taken during the field work that have a delta count greater than 
the average background plus three standard deviations of the 
background will be marked, and the area will be further charac- 
terized by taking additional delta-gamma measurements and sampl- 
ing the surface soil according to the procedures in Section 6 . 0 .  

Figure 5-4 presents a field data sheet to be used in the labor- 
atory for documenting background delta-gamma results, and to 
calculate the average and standard deviation of the background 

$ 1  :; )';, . / _  
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data. Figure 5-5 provides a field data sheet to be used for 
documenting field delta-gamma measurements. 

The-delta-gamma calibration will be performed at a subcontractor 
laboratory. The*:calibration factor will account for Th-232 and 
K-40 concentrations. It will be initially developed for 
estimating the-in-situ Ra-226 concentration. Site-specific 
calibration constants. can be developed by performing delta counts 
at various locations having a uniform increase in surface 
radiation levels. At each location, a surface soil sample will 
be obtained and analyzed for gamma-emitting radionuclides. From 
this data, a.correlation of delta count rate to gamma-ray 
contributing radionuclide concentrations can be established. In- 
situ gamma-ray measurements using the delta-gamma technique will 
be performed according to the following procedure: 

0 Daily before each sampling exercise, check the high 
voltage (as stated on detector probe), threshold 
setting (loo), window setting (gross mode), and battery 
conditions (BAT indicator o f f )  on the ratemeter/scaler. 

. The measurement of in-situ gamma radiation is performed 
by making ccupic (shield out) and lidown'l.(shield in) 
counts over the area to be characterized. 

0 With the shield out, make and record thee ccupcc counts 
with the rate meter/scaler set to integrate 1,000 
counts (Iccic scale). When 1,000 counts have been 
registered, the ratemeter/scaler will calculate the 
count rate (CPM) and display the value. Record each 
value on the field data sheet. With the shield in, 
make and record three Iidownci counts in the same 
fashion. Record each value on the field data sheet;' - -  

,"f 
:.j . q 

- 4  -. J 
6 ,  

a * .  

0 4  0 
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Shlelded Delta-Gam In-Situ Measurement 

Background Assessment 

Project Name: Recorded By: 

Date: f lme:  

Delta Houslng No.: Dal ly Check Results: 

Probe No.: HV (100OV) Threshold (100) 

Ratemeter/Scaier NO. : BAT (OK) Wlndow ( O W  

Check Source No.: Check Locatlon: 

Unchlelded C1* c2-, c3 Avg. Unshl el ded 

Shielded C y *  c2-~ c3 Avg. Shlelded 

Delta 1 2 3 Avg. Delta 

Average 

Std. Dev. 

Ave. f 3 Std. Dev. 

*Each count revresents the counts per mlnute based on lntegratlon of 1000 ctt. on the "C" 
p, i ' c  scale of a ratemetcr/scaler. 
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041 ~. 



+; 
? 

* . :' 

FIGURE 5 - 5  

FERNALD 
RI/FS 

Shlelded Delta-Gam In-Sltu Measwements 
F ie ld  Radlatlon Measuremems 

. +  . ' -  ; ,. 
i., 4.> c 1 . ' 

R I / F S  R e v . :  4 
D a t e :  TBD 
Vol. V Sect. 5 . 0  
P a g e  19 of 7 5  

Project Name:. Recorded By: 

Shield Id. No.: Callbratloft Factor: 

Comnents: 

RatemeterlScalc 



i - - 5195 
RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 5.0 
Page 20 of 7 5  

. .  

. Compare the sample delta to the average background 
delta plus three standard deviations of the background 
delta. If the sample delta is greater, the location 
will be staked and the areal extent of material further 
characterized by making additional delta-gamma 
measurements and by obtaining surface soil samples 
according to the sampling procedures in Section 6.0. 

5.1.3 EXPOSURE RATE MEASUREMENTS USING A PRESSURIZED ION CHAMBER 

The purpose of this instruction is to provide uniform measurement 
techniques when using a secondary standard instrument, the 
pressurized ion chamber, for determining external gamma exposure 
rate at a height of one meter above the soil or facility 
surf aces. 

(PIC) 

One of the most accurate methods for measuring the gamma 
radiation exposure rate in the field is with a secondary standard 
instrument such as the Reuter-Stokes PIC. The PIC will be used 
to &'field calibrate" or standardize other exposure rate measuring 
instruments such as the SPA-3 or hand-held scintillation 
instruments. 

The procedure described below is referenced to the Reuter-Stokes 
PIC Operational Manual. However' other manufacturers' 
instructions for operation of the PIC may be used. 

5.1.3.1 PIC Operational Procedure 
Set up the PIC and perform the field measurement according to the 
following instructions: 

. Check proper operation of the PIC according to the 
manufacturer's instructions. 

Place the PIC in the center of the survey grid block or 
at the survey g r i d  point in accordance with the 
sampling plan. 

, :  
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Attach the sensor head to the tripod and adjust the 
height of the chamber to one meter from the surface to 
be measured. 

Check that the electrometer and mode switches are both 
in the off position and connect the cable to the 
readout housing. 

- Turn the Display/Recorder switch to on. 

- Place ELECTROMETER switch to zero. 

- Place MODE switch to BATT position. 

- Depress the switch designated 300V. 

- If the digital display shows less than 85 (as a 
percent of charge), replace the 300 V battery. 

Check the charge on the -14V, +14V, and 12V lead-acid 
batteries by depressing the switch immediately below 
the voltmeters for each battery. If the needle is on 
or near the shaded area of the meter, recharge these 
batteries before proceeding. 

Place the ELECTROMETER switch in the ZERO position and 
wait 60 seconds. 

Place the ELECTROMETER switch in the READ position. 

Reset the mechanical counter and start the stopwatch 
simultaneously. 

After at least 60 minutes and when the counter 
integrates the next microR OR), record elapsed time 
and exposure. 

Determine exposure rate in microR/hr ( )  R/hr) using the 
following formula: 

6 o  minutes’hr 
count time minutes x exposure recorded by PIC 

Record the exposure rate on Figure 5-6. 

044 
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FIGURE 5 - 6  
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Gam-Ray Exposure Rate Survey 

Slte:  Locat 1 on : 

Date: Survey No.: Surveyor: 

Scaler Model : Serlal No.: Count Time: 

Probe Model: 

Comnents: Calibration Factor: u R/h r/cvm 

Serlal No.: Background: CPH 
* ,  
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5.1.3.2 Calibration of the Sodium Iodide Detector Usina the PIC 
Correlation of scintillation detector measurements with PIC 
measurements on a site-specific basis permits the determination 
of correction factors which can be applied to the scintillation 
detector measurement to evaluate gamma exposure rates. This 
technique permits the use of less expensive portable instruments 
to obtain exposure rate survey data. This procedure describes 
the methodology for correlating counts obtained using a gamma ray 
scintillation probe coupled to a ratemeter/scaler, to the 
exposure rate measurements taken with the PIC. 

The correlation is performed using 5 to 50 locations ranging in 
activity from normal background to approximately 500 uR/hr. The 
FMPC site will be subdivided into areas where, within the area, 
the variation in the photon spectrum will be relatively con- 
sistent. 
the photon spectrum. Accordingly, each area will be correlated 

0 
It is anticipated that several areas will be defined by 

separately to develop area-specific correction factors. 

Measurement locations will be chosen so that the exposure rate is 
relatively constant with slight differences in the positioning of 
the two detectors. Measurements will be taken alternately at 
each location with both instruments one meter from the ground or 
measurement surface. Results will be recorded on the Site- 
Specific Exposure Rate Correlation Form (Figure 5-7). 

After performing measurements at a sufficient number of 
locations, the readings from both instruments will be correlated 
by determining the mathematical relationship between the 
responses of the two instruments, i.e., with a linear, least- 
squares regression analysis. 

I 
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5.1.4 WALK-OVER SURVEYS USING THE LARGE-VOLUME SCINTILLATION 
DETECTOR 

The purpose of this instruction is to provide uniform measurement 
techniques when using a large-volume scintillation detector and 
to provide unifsrm interpretation of the results from such 
measurements . 

The most sensitive gamma-ray survey instrument is the large- 
volume, sodium iodide scintillation detector (e.g., the Eberline 
Model SPA-3 ox equivalent). It is commonly used for locating 
gamma-ray sources in low background areas and for measurements of 
low-level exposure rates. This procedure is referenced in the 
manufacturer's operation manual. Various other manufacturers' 
instructions for operation of the large-volume scintillation 
detector may be used. 
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Exposure Rate Correlation Data 

Entry Form - Site-Specif ic 

S i t e :  Locat I on : 

Date: Survey No.: Surveyor: 
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Larse-Volume Scintillation Detector ODerational and Field 
Measurement Procedure 
Set up the detector and perform the field measurement according 
to the following instructions: 

Check.proper operation of the detector and its 
associated ratemeter/scaler according to the 
manufacturer's instructions. 

Perform weekly correlation of the detector according to 
Section 5.1.3.2 and record the results on the Gamma-Ray 
Exposure Rate Survey form (Figure 5-6). 

Perform daily source checks using a 0.1 )Ci Cesium-137 
check source and record the response on the Instrument 
Checks form (Figure 5-2). 

. Perform daily background checks at the field office and 
record.the response on the Instrument Checks form 
(Figure 5-2). 

. For walkover surveys, proceed to the assigned grid area 
and reset the scaler on.the ratemeter/scaler. 

Subdivide the 100-foot by 100-foot grid into 16 
squares, each 25 feet by 25 feet. 

At one corner of the grid, start the scaler and timer 
and walk at a steady rate (approximately two feet per 
second) over the subgrid, beginning along one side and 
covering the entire grid in a rectilinear fashion until 
all areas have been surveyed. 

The scintillation detector should be suspended by a 
rope or strap and swung from side-to-side in a 
serpentine fashion. Each 25-foot by 25-foot subgrid 
should be surveyed in approximately two minutes. 

During the walkover, survey meter count rate may be 
monitored with earphones, if necessary. Any location 
with an elevated count rate (indicated by a higher 

~ pitch in the earphones) in localized areas will be 
marked by dropping a weighted flag, and the survey will 
continue at the same pace. 

. After the walkover of the grid is completed, the scaler 
and timer are stopped and the following items are 

049 
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recorded on the Surface Measurements Field Logbook Form 
(Figure 5-3): (1) grid ID number, (2) the total count, 
and (3) the elapsed time. 

a Return to each location which has been @@flagged1@ within 
the grid and perform a systematic survey beginning at 
the flAg and working outward to determine the areal 
extent of the elevated reading. 

Record the highest count rate and the approximate 
location and areal extent; insert a marker at the 
location of highest reading. 

5.2 DRILLING PROCEDURES 
Soil borings are made to determine the nature, arrangement, 
thickness and extent of the soil strata. 
frequency, and the type of testing and sampling required are 
dependent upon the purpose of the subsurface investigation. 

Borehole advancement for monitoring wells will be performed using 
cable tool drilling techniques. The use of mud rotary or con- 
tinuous flight hollow stem augers is prohibited for monitoring 
wells. A soil auger drilling rig will be used to collect undis- 
turbed soil samples in clay layers that may be found in the till 
in accordance with ASTM 1587. Cable tool borehole drilling will 
be performed in accordance with approved procedures supporting 
the RI/FS and Remediation Work Plan documents. 

The depth of borings, 

0 

Comments pertinent to the cable tool drilling technique follow: 

-.* ~ 

When advancing the boring using cable tool drilling 
techniques, a temporary steel casing will be drilled,. 
driven, or pushed as the borehole is advanced. The 
temporary casing will be threaded, nominal ten-inch 
diameter for constructing 1000 series monitor wells. 
The temporary casing will be threaded, nominal eight- 
inch or nominal ten-inch diameter to allow for the 
construction of the monitoring well in the 2000, 3000, 
and 4000 series borings. 

_ _ _  
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. Additionally, the temporary casing in the 4000 series 
boring may be nominal ten-inch diametex to 
approximately 150 foot depth, then telescope to nominal 
eight-inch diameter to allow for the construction of 
the monitoring well. Cuttings will be removed from the 
borehole using a sand pump or dart valve bailer. 

disturbed soil samples will be collected. Disturbed 
samples will be collected with a split-barrel or split- 
spoon sampler in accordance with ASTM D1586. 

0 During the process of drilling monitoring wells, 

0 Relatively undisturbed soil samples will be collected 
with thin-walled tubes or Shelby tubes in accordance 
with ASTM D1587. These samples will be collected with 
a soil auger drill rig. The soil auger drill rig will 
only be used for borings to collect samples for 
geochemical and geotechnical purposes. Undisturbed 
samples are not being collected from borings for 
monitoring wells because the heavy blows from cable 
tool (percussion) drilling will result in significant 
densification of cohesionless soils and remolding of 
cohesive soils, which will adversely affect sampling 
and testing operations. 

. Drilling operations shall be performed in such a manner 
to minimize the introduction of contaminants into the 
subsurface soil and ground water. Accordingly, only 
clear, potable water will be used as a drilling fluid 
and only as a last resort. Water samples will be 
collected from the on-site source and each water tank 
hose and analyzed for the full list of organic, 
inorganic, and radiological parameters. If possible, 
all drilling operations will be performed dry without 
the use of water. 

0 The source(s) of any water to be used in drilling, 
grouting, and well and/or piezometer installation must 
be approved prior to field operations. Water used in 
aid of drilling will be analyzed and results reviewed 
prior to introduction into the borehole. 

. The abandonment of borings and wells will be approved 
in writing by the responsible manager prior to any 
casing removal or sealing/backfilling. Once approved, 
.these borings and/or wells shall be sealed by grouting , :'.*'dram the bottom of the boring or well to ground 

- ?  suqface. This shall be done by placing a grout .. c:f#Lr 
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the bottom of the boring or well and pumping grout 
through this until undiluted grout flows from the 
boring or well at ground surface. The grout shall 
consist of Volclay grout mixed properly with the 
recommended activator. After the grout has set (about 
72 hours), the contractor shall check the abandoned 
site fbr grout settlement. 

m y  depression in the grout shall then be filled with 
additional grout. Methods other than those set forth 
herein may be implemented as dictated by appropriate 
state and/or local agencies. 

The-use of dug sumps is not allowed. The use of drums 
or a plastic-lined, above-ground holding structure is 
required for cuttings and water removed from the 
borehole. 

NO dyes, tracers, or other substances shall be used or 
otherwise introduced-into borings, wells, piezometers, 
grout, backfill, gxound water, or surface water unless 
specifically required by the contract. 

Drilling equipment-that. enters a boring will be cleaned 
using a high-pressure, hot-water sprayer between 
borings to prevent cross-contamination. 

Each operating drill rig shall have a geologist 
assigned to it who will be responsible for logging the 
samples, preparing the boring logs (Figure 5-8) and 
well sketches, and installing the well. No geologist 
will be responsible for more than one operating rig per 
project site or installation involving soil sampling, 
rock coring, or monitoring well installation functions. 

soils will be sampled continuously to the base of the 
till, then at five-foot intervals or at every litho- 
logic change thereafter. These samples are to be 
obtained with a driven split-spoon or pushed thin-wall 
Shelby tube sampler or both in each boring. A 
sufficient number of continuous cores will be completed 
to adequately characterize the geology of the site. 

The contractor shall be responsible for securing any and all 
boring or well drilling permits required by state or local 
authorities and for complying with any and all state 01 local ~. 

1. 

0 
. . .  

f s;r; 953 
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regulations with regard to the submission of well logs, samples, 
etc. 

The contractor shall also be responsible for complying with any 
and all regulations (to include placement) for drilling safety 
and underground utility detection. 

5 . 3  MONITORING WELL/PIEZOMETER DESIGN AND INSTALLATION 
To provide proper quality control of monitoring well design and 
installation, the following standard operating procedures have 
been set forth, along with the applicable forms, to successfully 
complete a field drilling investigation that obtains hydrogeo- 
logical and future water quality information. 

A l l  field measurements and comments will be recorded on the 
appropriate forms (Figures 5 - 9  through 5-13). Per data reporting 
format and protocols, all lines on the forms will be completed. 
The letter designation "NA" for not applicable or IINKnl for not 
known will be used in all blank spaces. 
neat and precisely drawn arrow through applicable spaces from an 
IINAII 01 llNf( , 11 If some steps or procedures were-not performed as 
described, the reason must be stated as completely as possible on 
the appropriate form or submitted as an attachment thereto. 

Also acceptable is a 

All monitoring wells/piezometers will use the following design 
and materials: 

. . _ _  a Well casing will be four-inch inside diameter, 316 
stainless steel with flush-thread joints for monitoring 
wells. 

b Five, ten, and fifteen foot sections of commercial 
0.01-inch-slot stainless steel screens will be used 
(minimum three square inches open area per foot of 
screen) . 
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. Screen gravel pack material will be a well-sorted 
medium or coarse quartz sand. A representative sample 
will be retained for documentation. 

0 Sodium bentonite pellets and Volclay grout will be used 
in the backfill for 100- and 200-series wells. Only 
Volclay grout will be used in 300- and 400-series 
wells. Samples of all grouts will be retained for 
documentation. 

0 (100 and 200 series) will be backfilled with a 
ack to a height of two to five feet above the 

screen, then a five foot bentonite pellet plug will be 
placed on top of the sand pack and, finally, grout to 
the surface. The 300- and 400-series wells will be 
backfilled with a sandpack to a height of five feet 
above the screen and then grouted to the surface. The 
grout will consist of a slurry of American Colloid 
Company Volclay grout. A sample of the backfill 
material will be c ted for analysis to identify the 
presence of contam 

grout mixed with p water and activator as per 
manufacturer s instructions . 

s of interest. 

0 Annular space grou s will be composed of a Volclay 

0 All grout material will be placed using pumps and 
tremie line methods. 

0 A five-foot length (minimum thickness 1/4 inch) of ten- 
inch inside diameter black iron pipe will be used as a 
protective casing. 
fitted with a hinged cap, hasp, and lock. A drain hole 
will be drilled in the oversleeve one foot above the 
land surf ace. 

Each protective casing will be 

0 A mixture of approximately 1:2 cement:sand and approved 
water will be placed between the well riser and the 
outer protective casing to a height just below the 
drain hole mentioned above. This design will allowF 
water which enters the annulus to drain. 4 

. The top of the inside casing will be finished with a ' 

;A- _- I 

'3 
vented stainless steel cap or an airtight cap and a 
vent hole not more than six inches from the top of the, 

, casing. 

05 5 
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- TYPE @F BIT 
CASING SIZE (SI USED: 

SIZE FRClM Tc 
SIZE FROM TC 

PIEZOMETER INSTALUTION SHEET 

- 
TYPE RISER PIPE MATERIAL 

DIAMETER OF PERFORATED SECTION RISER PIPE DIAMETERS: 
PERFORATI@N TYPE. 0.0. -1.0. 

SLOTS 0 HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 

AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA 

JOINING METHOD 

DATE 

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. 

BOREHOLE DRILLING 

OTHER PROTECTlOh 

GROUT /SLURRY 

BENTONITE 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO 0 
NO 0 WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E S O  

REMARKS 

. m, .. . . .. 
056 
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" .  - 
TESTED B Y D A T F  

* ,  

'PROJET NAMF 
PROJECT NO. 

M-scope, 0.01 foot accuracy) 

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW THE 

DROP OF WATER FROM THE T0,P OF THE PIPE AS TIME ELAPSED. 
1 . z :  

051 !-- ~, I BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS: 
I ,  

FUNCTIONING PROPERLY 

NOT FUNCTIONING PROPERLY 
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e All wells and piezometers will be identified with a 
number welded into the lid of the protective casing. 
All protective casings will be painted high- 

': visibility orange. 

~ l l  disturbed drilling areas will be regraded and 
restqred to near original conditions upon completion. 

A one-quart or one-liter representative sample of each type of 
proposed granular backfill shall be submitted by the contractor 
for approval prior to use. Each sample shall be described in 
terms of lithology, grain size distribution, and source (both 
company from whom purchased and pit or quarry of origin). This 
material'shall be clean, inert, and siliceous. Typically, graded 
sand meeting the requirements of ASTM C-33 for fine aggregate 
(concrete sand) is sufficient. 

A sketch of any well installation (see Figures 5-14 and 5-15) 
including piezometers, shall be recorded and shall show (by depth 
from surface grade) the bottom of the boring, screen location, 
granular backfill, seals, grout, cave-in, centralizers, if used, 
and height of riser above ground surface. The actual composition 
of the grout, seals, and granular backfill shall also be 
recorded. Also indicated shall be the screen, slot size (in 
inches), and slot configuration. Any use of polyvinylchloride 
(Pvc) solvents, glues, or cleaners is prohibited. 

Well sketches shall also include details of the protective casing. 

Protective casing shall be installed around all monitoring wells. 
Exceptions will be on a case-by-case basis, as determined. 
Minimum elements in the protection design include: 

. A five-foot minimum length of black 10-inch-diameter 

0 iron pipe or galvanized pipe extending approximately 
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2.5 feet above the ground surface and set in Volclay 
grout and concrete apron. 

0 A locking cover and lock shall be provided and secured 
to the top of each protective casing. 

0 The ldcation identification shall be labeled on the 
well protector in two places using two methods: (1) 
painted on the inside of the cover with enamel type 
paint; and (2) welded into the top of the locking 
cover. Location identification shall conform with 
format and shall be designated by the site manager. 

0 The cover must keep precipitation out of the protective 
casing and shall be secured to that casing with a 
padlock. 

. All' padlocks at a given site shall be able to be opened 

0 Protective casings are to be painted high-visibility 

0 Three-inch diameter steel posts, each radially located 

by the same key. 

orange . 

four feet around each well, placed two feet below 
ground surface and having four feet minimally above 
ground surface will be concreted in place (optional). 

Once the boring has been advanced to the desired depth, the 
well/piezometer will be constructed by the following procedure: 

0 Place the desired length of screen and casing inside 
the temporary casing. 

0 Place the sand.pack in the annular space between the 
screen/casing and temporary casing. 

0 withdraw the temporary casing slowly while placing sand , 

pack material. 

. After placing the sand pack to a level of at least two 
feet to five feet above the screen, a five-foot-thick 
bentonite pellet layer (only for 100- and 200-series 
wells) is placed on top of the sand pack as the 

!::;temporary casing continues to be withdrawn slowly. 
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SUMP LENGTH - APPROXIMATELY 1 FOOT 

BOITOM CAP 
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FIGURE 5-14 

SUMMARY OF SPECIFICATIONS FOR WELL COMPLETION 
1000- AND 2000- SERIES WELLS 
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periodic measurements will be made to check the uniform 
placement of the sand pack. 

. The remaining annular space will be filled to the 
surface using Volclay grout. 

. The temporary casing will be removed gradually as the 
backfill materials are placed in such a manner that the 
bottom of the temporary casing is kept below the top of 
the backfill material. 

. The protective casing will be installed and concreted 
in place.. 

. A three-foot by three-foot by four-inch concrete apron 
will be installed around the protective casing. 

5.4 MONITORING WELL DEVELOPMENT 
The following procedure is presented for the proper development 
of monitoring wells and piezometers for ground water sampling 
purposes. A l l  field measurements and comments will be recorded 
on the appropriate data reporting form (Figure 5-16). A l l  lines 
on the form will be completed. The letter designation aNAii for 
not applicable or "NK" for not known will be used in all blank 
spaces. Also acceptable is a neat and precisely drawn arrow 
through applicable spaces from an IINA" or ' I N K . "  If some steps or 
procedures are not performed as described, the reason must be 
stated as completely as possible on the appropriate form or 
submitted as an attachment. Monitoring well development will be 
performed as soon as possible after well installation, but no 
sooner than 4 8  hours after grouting is completed. 

. I  v 

Well development equipment may include, but is not limited to, 
bailers, surge blocks, pumps, and hoses. Equipment and materials 
used for well development will be properly decontaminated the 
same way as drilling equipment, before and between each use. 
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Decontamination will normally be high-pressure hot-water washing 
(steam cleaning) of equipment used to develop the well. However, 
if, during well development, the equipment becomes visibly 
contaminated, decontamination will be a high-pressure/hot-water 
wash, methanol wash followed by two separate deionized water rinses. 
In the case of vi'sible inorganic contaminants (visibly contaminated 
with soil/sediment) decontamination will be high-pressure/ hot-water 
wash, dilute-hydrochloric-acid wash followed by two separate 
deionized water rinses. The internal mechanisms of pumps will be 
flushed using either dilute solutions of methanol and deionized 
water or dilute hydrochloric acid and deionized water when 
contaminants ,are visible. Development shall be continued with a 
sump and/or bottom discharge bailer, possibly supplemented with a 
surge block, until the well water is clear and sediment within the 
well is removed to the fullest extent practical. The natural 
hydraulic conductivity of the formation should have been restored 
and foreign sediment removed to provide turbid-free ground water 
samples. If the well continues to yield turbid ground water 
samples, the "Decision Chart for Turbid Ground-Water Samplesut 
procedure described in the TEGD will be followed in an attempt to 
achieve turbidity-free water. The recommended acceptance/ 
rejection value of five nephelometric turbidity units (NTU) is 
based on the need to minimize biochemical activity and possible 
interferences with ground water sample quality. As a minimum: 

. For those wells where the boring was made without the 
use of drilling fluid water, remove five times the 
standing water volume in the well (well screen and 
casing plus saturated annulus). Should recharge be so 
slow that five volumes could not be removed in one day 
or the water remains discolored or contains greater 
than one percent particulates after this five volume 
removal, the hydrogeology task leader will direct an 
alternate procedure based on the judgment of the field 
geologist. 
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0 
rn For those wells where the boring was made or enlarged 

with the use of drilling fluid (water), remove five 
times the measured amount of total fluids lost while 
drilling plus five times the standing water volume as 
above. The same procedure also applies here as above 
for cases of slow recharge, discolored, or particulate- 
laden ‘Qater . 
No water will be added to the well to assist 
development without prior approval. No dispersing 
agents, acids, or disinfectants will be used. 

During development, an effort will be made to remove 
the standing water from points near the bottom of the 
well screen as well as from the top of the water 
column. 

rn If ‘problems are encountered during development, the 

rn The volume of water collected for analysis will depend 

task leader will be promptly notified. 

on the analytical needs of the project. 0 
The following data will be recorded on the Monitoring Well 
Development form (Figure 5-16) as part of development: 

Well designation (location ID) ; 

rn Date(s) of well installation; 

rn Date(s) and time of well development; 

Static water level before and after development; 

. Quantity of water removed and time of removal; 

. Depth of open hole inside the well before and after 
development; 

Physical character of the removed water, to include 
changes during development of turbidity, color, and 
odor ; 

. Physical character of removed sediments, to include 
lithology and grain size; 

069 
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0 Type and size/capacity of pump and/or bailer used; 

0 Description of surge techniques, if used; and 

0 Field characteristics of water removed including pH, 
specific conductance, temperature, and dissolved 
oxygen ;. 

5 .5  BOREHOLE GEOPHYSICAL LOGGING 
This section provides a procedure for consistently performing and 
documenting geophysical logging activities, if required. The 
following procedure shall be followed by the hydrogeologist or 
designated field team leader (FTL) . 

Prior to any geophysical logging operation, the hydrogeologist or 
designated FTL will review the logging program and supply the 0 information necessary to: (1) transport all applicable equipment 
to the drill site when required and (2) provide an acceptable 
logging operation. All electrodes and cables will be properly 
cleaned and decontaminated prior to the downhole logging 
operation and between each well. 

The geophysical team will calibrate all logging equipment and 
provide documentation of all before and after survey 
calibrations. The FTL will forward copies of all calibrations 
and log runs to the hydrogeologist. The hydrogeologist will be 
responsible to see that all logs are appropriately filed at the 
field office. 

When the geophysical team arrives at the drill site, the FTL will 
review the logging program and provide information necessary to 
complete the log heading of the Field Log Quality Control Check 
List (FLQCCL) (Figure 5-17). Field prints of all logging 
activities will 'be provided to the FTL, including calibration 
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steps. 
activities. 

The FTL will monitor and record the progress of logging 

Prior to completing the geophysical logging, the FTL will check 
the electrodes and cables to see that they have been properly 
cleaned and decontaminated and will check the FLQCCL for 
completeness. Unchecked items will be discussed and recorded in 
the remarks section. When the FTL is satisfied with the 
performance of the logging operation, he/she and a member of the 
geophysical team will sign and date the FLQCCL. 

At the conclusion of the logging operations, copies of data 
generated will be transferred to the hydrogeologist for 
distribution, analysis, and archiving. The geophysical team will 
secure original log data. Magnetic recordings, if generated 
during the course of downhole logging, will be transmitted to the 
field office. This will be done at the convenience of and in a 
recording format specified by the responsible manager. 

5.6 AOUIFER/PERMEABILITY TESTING 
The purpose of this section is to define the procedures to be 
followed by hydrologists when conducting hydraulic tests to 
characterize hydrogeologic units in the project area. The 
testing will be performed to estimate the hydrologic character- 
istics of a given hydrogeologic interval. The equipment used in 
the test will depend on the rate of flow of fluid encountered 
during drilling and testing. Several different test tool 
arrangements are planned to be able to perform various tests. 
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The data obtained during field aquifer or permeability tests will 
include : 

0 Static water level; 

0 Pumping well water discharge rate; 

b Drawdotjn or pressure versus time data for pumping 
and/or monitoring wells; 

0 Water temperature and specific conductance; and 

. Test interval. 

An aquifer or permeability test data form (Figures 5-18 or 5-19) 
will be completed for each test to document test results. This 
form will be the lead page of the data records of the test. The 
complete original test data records will be kept at the field 
office. Additionally, a copy of these records will be made for 
the hydrogeologist and one retained by the field representative 
in charge of the test. 

@ 

A diagram of the equipment actually used in each aquifer or 
permeability test will be prepared by the hydrogeologist or 
received from the subcontractor responsible for the testing. The 
diagram will show the tubing dimensions, the depth of water 
intake, and the location of gauges and packers. The diagram will 
become part of the data records of each test. 

A l l  gauges and flowmeters used in the pump-out procedures will be 
calibrated before arrival on site. Copies of the documentation 
of instrument calibration will be obtained from the instrument or 
testing service company by the hydrogeologist. 
records will consist of laboratory measurements and, if 
performed, any on-site zero adjustment and/or calibration. 

The calibration 

0 076 
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Water pumped from the Well during tAAe aquifer or permeability 
test will be disposed of in the General Sump and treated in the 
WMCO wastewater system. In cases where a weir or an orifice are 
used to measure flow volumes or rates, these devices will be 
checked on site'using a vessel of known volume and a stopwatch. 
Their accuracy wi'll be documented before testing proceeds. 

Equipment will be installed and demonstrated to the technical 
representative's satisfaction that the system is in proper 
working order and performing to specifications before the 
proposed start of the pumping test. 

5.6.1 BOREHOLE HYDRAULIC TESTING FOR AQUIFER CHARACTERISTICS 
This section provides guidelines and procedures for determining 
the hydraulic parameters of aquifers using slug tests and pumping 
tests. The hydraulic conductivity (K) of an aquifer is a measure 
of the aquifer's ability to conduct water. The greater the value 
of hydraulic conductivity, the more rapidly the aquifer conducts 
water. The transmissivity (T) of an aquifer is defined as the 
ability of the aquifer to transmit water through its entire 
thickness and is equal to the hydraulic conductivity ( K )  times 
the saturated thickness of the aquifer (b); this can be stated as 
T = Kb, for cases in which K is constant with depth. Otherwise, 
transmissivity is equal to the integration of hydraulic 
conductivity over depth, T = I K(Z)dz. 

Specific yield of an aquifer is the ratio of the volume of water. 
drained by gravity per unit volume of aquifer material. The 
storage coefficient of an aquifer is the volume of water in 
storage released from an aquifer column of unit cross section 
under a unit decline of head. 
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5.6.1.1 Slucr Test 
The purpose of this section is to outline procedures for the 
conduct and evaluation of slug tests, which are a quick and 
inexpensive method of estimating the hydraulic conductivity or 
transmissivity of many aquifer systems. A slug test will 
generally work in hydrogeologic units where K is less than or 
equal to cm/sec. In hydrogeologic units of greater 
hydraulic conductivity, the water level may return to static 
level before a sufficient number of water level readings can be 
made. In hydrogeologic units of low K to l o m 7  cm/sec), 
slug tests are generally a reliable field method of determining. 
hydraulic conductivity or transmissivity near the screened zone 
of the well. 

The advantages of using slug tests to estimate hydraulic 
conductivities are: 

. Estimates can be made in situ and errors incurred in 
laboratory testing of disturbed samples are avoided. 

Tests can be performed quickly at relatively low cost 
because a pumping well and observation wells are not 
required . 

e Hydraulic conductivity measurements of small discrete 
portions of an aquifer can be made (i .e. , sand layers 
in a clay). 

The disadvantages to using slug tests must be evaluated before 
the test is conducted. These include: 

e Only the hydraulic conductivity of the area 
immediately surrounding the well is estimated. These 
results may not be representative of the average 
hydraulic conductivity of the area. 

e Often only a range of hydraulic conductivity values 
rather than an average value can be deduced from test 
results. 

080 
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b Certain assumptions are made in the analysis process. 
If the assumptions made are inappropriate for the 
geologic conditions at the site, the results may be 
ex r oneous . 

b The storage coefficient ( S )  usually cannot be 
determined. 

b Data sufficient for analysis may not be collected if 
the hydraulic conductivity is relatively high. 

Desicm, Drillins, and Construction of a Slus Test Well 
Several factors enter into the design of a well for the 
performance of slug testing. These include depth and diameter of 
the test well, length of screened interval, and size of screen 
openings. Some of these factors can be chosen as drilling 
proceeds or be predetermined from previous borings. Well design 
is generally determined from a combination of drill cuttings, 
borings, and geophysical logging. 

The depth and screened interval of the hole are determined by the 
location of the zone of interest. The diameter of the hole and 
casing to be inserted in the hole should be large enough so that 
the volume of the slug does not cause water to overflow the top 
of the casing. This may be a problem when the water level in the 
borehole is relatively close to the ground surface. The screened 
interval should consist of screen with a percentage of open 
intervals large enough so as not to restrict water flowing from 
the borehole to the subsurface materials tested. 

The construction of the test well involves the assembly of the 
appropriate diameter casing for insertion into the borehole. A 

preslotted screened section is prepared and attached to the 
casing string, with a cap on the bottom (to prevent material from 
entering the bottom of the screen), and the whole assembly is 
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lowered into the hole. If a gravel pack is necessary as a filter 
because the aquifer contains very fine unconsolidated sand, then 
it-*should be placed opposite the screened interval. A bentonite 
seal is placed between the gravel pack and the grout. The 
annulus is thengrouted from the top of the bentonite seal to the 
ground surface in order to allow hydraulic connection only 
between the te and the zone to be tested. The hole should 
be flushed or efore grouting if drilling fluid remains in 
the hole. If gro,hd water in the hole is highly , 

contaminated, special.safety precautions should be taken to 
control the discharge water before test well development. 
Equipment necessary to conduct a slug test includes: 

a Box ehole; 

a Water level measur' 

a Known volume of that will fit into the well or 
box ehole or cont . add or remove a known volume 
of water; 

a Watch with second hand; 

a Semi-log graph paper; and 
7 .a=. -,7.,+ r; 

a Indelible pen or pencil and paper ;''- 
.- .. - ,*-. . 

A number of water-level measuring devices can be used 
measuring the depth to water in a well. An excellent 

for 
device for 

measuring the depth to water during a slug test is the pressure 
transducer. Accurate readings may also be obtained with electric 
water-level indicators or weighted tapes. 
ment by the weighted-tape method should be avoided as it may b 
difficult to obtain a sufficient number of readings for analys 
of the test if the water level recovers quickly in a short per . 

Water-level measur 

.__ 
, %< of time. ;: -i 0 
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Slua Test Procedure 
Before beginning the slug test, the following information should 
be recorded: 

Site identification and well or borehole location; 

a Locatian and elevation of the reference point from 
which water depth measurements are made; 

Elevation of ground water with respect to the reference 

. Date and time of test; 

point; 

well depth, screen length, riser pipe radius, well 
screen radius, radius of the gravel pack plus the well 
screen or borehole depth and radius; 

Aquifer or ground water zone being tested; 

Volume of water added or withdrawn or volume of the 
solid cylinder (slug) ; 

Type of measuring device used; and 

Names of the personnel conducting the test. 

The following procedures will apply to most slug tests. 
field procedure required for a particular slug test may be 
slightly different, however, and the procedures may be modified 
as necessary. 

The 

I '* 
, I;.. 

. Determine the static water level in the well by 
periodically measuring the depth to water for several 
minutes and taking the average of the readings. 

water to/from the well. Another method is to introduce 
a solid cylinder of known volume to displace and raise 
the water level, allow the water level to restabilize 
and remove the cylinder. It is important to remove or 
add the, volumes as quickly as possible because the 
analysis assumes as instantaneous change in volume is 
created in the well. 

Instantaneously introduce or remove a known volume of 
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0 With the moment of volume additionksubtraction assigned 
time zero, measure and record the depth to water and 

-*,the time of each reading. Depths should be measured to 
the nearest 0.01 foot. The number of depth-time _ _  -- measurements necessary to complete the test are 

. *  variable. It is critical to make as many measurements 
as possible in the early part of the test. 

0 Continue measuring and recording depth- time 
s until the water level returns to 
,.conditions or a sufficient number of 
e been made to clearly show a trend on a 

plot of time versus depth. 

The time re ed for slug test completion is a function of the 
volume of the afslug,Ia the hydraulic conductivity of the 
formation, and the type of well completion. The slug volume 
should be large enough that fficient number of water level 
measurements can be made bef 
equilibrium conditions. Th h of the test may range from 
less than a minute to sevex s. If the well is to be used 
as a monitoring well, precautions’should be taken that the well 
is not contaminated by the material introduced into the well. If 
water is added to the monitoring well, it s be from an 
uncontaminated tested and/or approved sourc transported in a 
clean, approved container. Bailers or meas devices should 
be cleaned prior to the test. If tests are ormed on more 
than one monitoring well, care must be taken:to avoid cross 
contamination of the wells. 

he water level returns to 

. .  

- !  

slus Test Data Analvsis 
The analysis of slug test data is based on a modification of 
well-known ground water flow equations (the Theim equation, the-. 
Theis equation, or subsequent modifications). Several authors. 
have presented analytical solutions for the analysis of slug test 
data. Most solutions require a semi-logarithmic plot of the data 

* .. 
a .  
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collected: dimensionless head (logarithmic scale) or residual 
head (logarithmic scale) versus time (arithmetic scale) . 

Hvorslev (1951) was one of the first researchers to publish 
techniques of anqlysis of either constant or slug (falling head) 
tests in near-surface saturated soils. His analysis for slug 
tests involves a semi-logarithmic plot of the falling head (water 
level) divided by the initial head against time. Basic algebraic 
equations are presented for different configurations of the soil 
relative to the test hole. In general, the permeability is 
proportional to a "shape factor" and inversely proportional to 
the "time lag." The "shape factor" is determined from the test 
well characteristics or dimensions. "Time lag" is determined 
from the semi-logarithmic plot. 

Cooper et al. (1967) and Papadopoulos et al. (1973) developed a 
set of type curves for analyzing slug test data, particularly for 
tests run in materials which are confined (under artesian pres- 
sure). Field data are plotted as dimensionless head (arithmetic 
scale) versus time (logarithmic scale) and matched to a set of 
type curves. The match point values are substituted into simple 
algebraic equations formulated to obtain a value for K. 

Bower and Rice (1976) and Bower (1978) developed a technique for 
analyzing slug test data collected from completely or partially 
penetrating wells in unconfined aquifers. Their analysis 
involves a plot of residual head (logarithmic scale) versus time 
(arithmetic scale). A straight line is applied to the early-time 
data and used to calculate a value for K. 

Pressurized slug test methods have been developed for testing 
extremely low conductivity ( l o - *  cm/sec or lower) materials 
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(Bredehoeft and Papadopoulos, 1980). Basically, the pressurized 
slug technique is a modification of the conventional slug test 
discussed previously. The advantage of the pressurized slug 
technique is the reduction of time required to perform a test in 
tight formations;. This method involves creating an instantaneous 
pressure surcharge on drawdown in the test zone, then closing a 
valve in the w sed on the rate of decay of the pressure 
slug and the f the test zone, the transmissivity, 
hydraulic con , and storage coefficient may be 
calculated. 

i I 

The specific,equations to be used to calculate the permeability 
of the aquifer materials are presented in Figures 5-17 and 5-18. 

7 ,  

5.6.1.2 

The purpose of this sectio briefly describe the use of 
aquifer pumping tests to ev 
Aquifer pumping tests, commonly referred to as pump tests, are 
used to determine the hydraulic characteristics and properties of 
water -bearing zones. Pumping tests provide. results that are 
often more representative of the aquifer's characteristics than 

'quifer characteristics. 

the results of slug tests. 

Aquifer characteristics which may be obtained from pumping tests 
include the hydraulic conductivity (K) , transmissivity (T) k, and 
specific yield (S,) for unconfined aquifers and the storage 
coefficient (S) for confined aquifers. 

Advantages of pumping tests include: 

i 
~ . =.' . * L. :> 

0 A greater portion of the aquifer is tested and the 
results obtained may be more reliable and represent- 
ative of the aquifer characteristics. 

086 
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0 The coefficient of storage and specific yield values 
can be determined. 

Disadvantages of pumping tests include: 

0 In lo3,:permeability aquifers, long-term pumping may be 
required to complete the test and obtain reliable 
aqui f ex character is tics. 

provisions if the ground water is contaminated. 
0 Disposal of discharged water may require special 

0 Pumping tests may be very expensive when compared to 
slug tests. 

Equipment, personnel, and time commitments needed to conduct 
pumping tests are greater than those required for slug tests. 
Briefly, a pumping test consists of pumping one well and record- 
ing the drawdown in the pumping well and in other nearby observa- 
tion wells. 

There are several types of pumping tests. The most common type 
is the constant rate discharge test (Todd, 1980). Variable rate 
tests are also employed under some conditions. Although the 
analysis is more complicated, any sort of temporal variations in 
flow rate can be accounted for by assuming the law of superimpo- 
sition holds. Usually this is a valid assumption. The most 
widely used variable rate tests are the step-drawdown test, the 
constant head test, and the air lift pump test (Kruseman and 
DeRidder, 1976). Another useful technique is injection testing. 
Injection tests, both constant rate and variable rate, are 
analytically identical to pumping tests except for consideration 
of the flow rate rather than a withdrawal as a surcharge to the 
aquifer. The data quality is also similar. Injection tests are 
commonly used in the petroleum industry (Earlougher, 1977) and 
numerpous applications exist in hazardous waste management 

. . " i  3 '  ., 

. 
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Obviously, water sampling for geochemical 
zation of the aquifer must be conducted prior to 

on of this technique. The injection fluid should be 
suspended solids and should be of equal or higher quality 

than the ground'water at the test site. 

One major ad this type of test is that contaminated 
ground water oved from the formation and, thus, is not 
a disposal pk 
test is that cases the injection well would have to be 
able to with induced hydraulic pressure'. Cases where 
the injection rate is large enough to elevate the water level 
above the well casing would ire a sealed well head configur- 
ation and the proper well co ction to prevent leakage of 0 injected fluid on the groun ce. These requirements may be 
relatively expensive and d to operate in the field with- 
out the necessary precaut e an injection system is 
working at a constant rat 
analyzed in much the same way as data from an aquifer pumping 
test, except that water level buildup inst awdown is used 
in the analysis. 

potential disadvantage of the injection 

the data collected are 

This procedure briefly describes equipment 
which must be considered for constant-rate-ppping tests. 
Sources which provide additional information are presented in the 
list of references. Ground Water Wells (Johnson, 1966) is a 
field guide with many suggestions on how to perform the test'. 
Ground Water Hvdrolow (Todd, 1980) and other references, such as 
Kruseman and DeRidder (1976), provide analytical techniques and; 
example problems of pumping tests conducted under different 

- 1  

geologic conditions. a 
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Aauifer PumDins Test EcruiDment 
The amount of equipment necessary 
pumping test is greater than that 
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to perform a constant-rate 
used in a slug test. Equipment 

and wells needed for a pumping test include: 
. .  

Pumping well and pump; Pumps are commonly of the 
submersible or turbine type. The pumping well should 
be properly developed prior to testing. 

One or more observation wells hydraulically connected 
to the pumped aquifer and completed to the proper 
specifications for the particular test; 

~n orifice, weir, flow meter, container or other type 
of water measuring device to accurately measure and 
monitor the discharge from the pumping well; 

sufficient pipe to transport the discharge from the 
pumping well away from the area to prevent infiltration 
in the area of influence of the pump zone; 

Gate valve on the discharge pipe to control the pumping 
rate; 

Outlet near the well head for water quality determina- 
tions and sampling; 

Depth-to-water measuring devices for each observation 
well and the pumping well (this may include steel 
tapes, electric sounding probes, Stevens recorders, or 
pressure transducers) ; 

A thermometer and other necessary water quality 
equipment; 

Watches capable of reading to the nearest second for 
all observers, or a stopwatch; 

3-cycle by 5-cycle log and 5-cycle semi-log graph 
paper ; 

Indelible pens or pencils and form for recording times 
and drawdown measurements at each well; 

Appropriate references and calculator for determina- 
tions in the field; and 
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a A barometer or recording barograph (for tests conducted 
in confined aquifers) . 

Amifer PurnDina Test PumD Well Desicm 
Design of the pump well is an important consideration in aquifer 
testing. In some cases, an existing well will be used for 
pumping. When sufficient funds and conditions permit, a pumping 
well can be designed and constructed specifically for the test. 
The pumping well should be screened throughout the thickness of 
the aquifer to be tested with a standard well screen. The well 
should be gravel packed, if necessary, to minimize sand product- 
ion in unconsolidated fine-grained aquifers. Standard well 
construction techniques are discussed in Johnson (1966). The 
well should be correctly sealed from overlying and underlying 
units that are not to be directly pumped and so that leakage down 
the well annulus cannot occur; such leakage could interfere with 
the interpretation of the test. The completed pumping well 
should be developed by the appropriate methods to remove drilling 
fluid from the surrounding aquifer materials. Proper development 
of the well may prevent an unexpected variation in the pumping 
rate during the constant discharge test which, if the variation 
occurred, could lead to inconsistent drawdown data from the 
pumping well. 

Amifer PumDins Test Observation Well Sitinq 
The location and number of the observation wells 
several factors: 

a Whether the aquifer tested is confined 

. The thickness of the aquifer; 

depends on 
. -- 

.. . 

or unconfined; 

The anisotropy of the aquifer; 
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The location of the screened interval-of the pumping 
well relative to the total aquifer thickness; 

The location of aquifer boundaries, whether positive 
(lake or stream) or negative (impermeable boundaries) ; 
and 

a Practical and economic considerations. 
Any number of observation wells may be considered. Often, four 
wells are desirable, three on a line passing through the center 
of the pumped well and one on a line normal to that line and also 
passing through the pumping well. 
location of observation wells are presented in the Ground water 
Manual prepared by the U.S. Department of Interior and Kruseman 

A number of guidelines for 

and DeRidder (1976). 

As a general rule for tests performed in both confined and 
unconfined aquifers, the observation wells should be screened or 
completed in a substantial portion of the aquifer thickness in 
approximately the median depth of the test zone. In some cases, 
special tests require that observation wells be selectively 
completed in several depth zones in order to accurately determine 
aquifer characteristics such as anisotropy and vertical hydraulic 
conductivity. 

The location of the observation well from the pumping well is 
partially controlled by the aquifer conditions, whether confined 
or unconfined. The location of observation wells generally 
depends on four aquifer conditions: 

0 For most aquifers with fully penetrating pumping wells, 
observation wells should be located at a distance 
estimated by using the Theis formulation (Theis, 1935). 
Use of this formulation is described by Walton (1970). 
Assumed aquifer parameters are used to determine a 
location which will give the amount of drawdown 
required for proper analysis. 
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0 Thin aquifers with fully penetrating wells: for 
confined aquifers, the nearest observation well should 
be located at least 25 feet from the pumping well; for 
unconfined aquifers, observation wells should generally 
be located 15 to 100 feet from the pumping well. 

penetrating pumping well, observation wells should be 
0 For thick isotropic aquifers with a partially 

ne and one-half to two times the aquifer 
from the pumping well. 

g.wel1, observation wells should be located 
e anisotropic aquifers with a partially 

at a*minimum distance from the pumping well equal to 
twice the thickness of the aquifer times the square 
rootabof the ratio of the horizontal to the vertical 
hydraulic conductivity. 

The water level must be mon ed over time in the pumping well 
and in each observation we1 e pumping well is discharged at 
a constant rate. 

The following data must be recorded accurately at the time the 
test is performed: . l i z . .  

0 Well identification number or location of pumping well 
and each observation well; 

0 Location and elevation of each well; 

0 Location and elevation of reference point from which 
water depth measurements are made and elevation of 
ground surface with respect to the reference point; 

0 
- -.- 
I* t i  

.= 
Date and time of test; and 

0 Well depth, pump depth, screen length, well radius an3 
radius of gravel pack plus well screen for each well. 

All gauges, transducers, flow meters, etc., used in conducting 
pumping tests, shall be calibrated before use at the site. @ 

092 ,*: 1 ' 
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Copies of the documentation of instrumentation calibration should 
be obtained by the hydrogeologist and later filed with the test 
data records. The calibration records will consist of laboratory 
measurements and any on-site zero adjustment and/or calibration, 
if performed. 
measure flow rates, the device will be checked on site using a 
container of measured volume and stopwatch. Accuracy of the 
meters must be verified before testing proceeds. 

In cases where a weir or an orifice is used to 

Changes in barometric pressure are recorded during the test 
(preferably with an on-site barograph) to correct water levels 
for any possible.fluctuations which may occur due to changing 
atmospheric conditions. 

a During an aquifer test, water levels should be measured to give 
at least 10 observations of drawdown within each log cycle of 
time. During the early part of the test, sufficient personnel 
should be available to have at least one person at each observa- 
tion well. After the first two hours, two people are usually 
sufficient to continue the test. It is not necessary to take 
readings at the wells simultaneously. It is very important that 
depth-to-water readings be measured accurately and readings 
recorded at the exact time measured. 

The duration of the test is determined by the needs of the 
project and the aquifer properties. 
determining adequacy of data is when the log-time versus drawdown 
for the most distant observation well begins to plop, as a 
straight line on the semi-log graph paper. There are several 
exceptions to this simple rule of thumb; therefore, it should be 
considered a minimum criteria. Different hydrogeologic condit- 
ions can produce straight-line trends on log-time versus drawdown 

One simple test for 

:' . I, L , :. -- .. . . .  . 
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plots. In general, longer tests produce more definitive results. 
Unconfined aquifers and partially penetrating wells may have 
shorter test durations. A knowledge of the local hydrology, 
combined with a clear understanding of the overall objectives of 
the project, is-necessary in interpreting just how long the test 
should be conducted. There is no need to continue the test if 
the water level becomes'constant with time. This normally 
indicates that a hydrogeologic source has been intercepted and 
that additional useful information will not be collected 
by continuing the pumping portion of the test. 

Measurement of recovering water levels after pumping stops is 
often performed to verify results obtained from the pumping 
portion of the test. 
well and the observation wells are measured for a period 
immediately following cessation of pumping. Monitoring of the 
recovery period should, by rule of thumb, be at least one-half 
the length of the pumping portion of the aquifer test. This 
length of time usually allows the collection of useful data for 
additional analysis. 

The recovering water levels in the pumping 

Aquifer PumDinq Test Data Analysis 
Numerous techniques of analysis have been developed by 
researchers to evaluate water level data collected from constant 
discharge aquifer pumping tests. 
graphical curve matching technique which involves the matching of 
theoretical type curves to plot of log-drawdown versus log-timey--; 
from the observation wells. Other analyses rely on other 
graphical techniques such as application of a straight line to 
plots of drawdown versus log-time. 

Many of the analyses use the 

-2 J 
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Theis (1935) developed a theoretical formula which related the 
lowering of the potentiometric level in an aquifer due to the 
constant withdrawal of water from the aquifer. This classic 
formulation has been widely used to predict water level response 
in aquifers due.to specified pumping stresses. 
have described the use of this formula in estimating 
transmissivity and storativity from aquifer test data: Lohman 
(1972), Walton (1970), Todd (1980) and Freeze and Cherry (1979). 

Several authors 

In brief, the method involves superimposing the Theis solution 
(or 81type80 curve) on a log-log plot of drawdown versus time data 
from a test well. The coordinate axis of the type curve must be 
kept parallel to the field data plot axes. Data from the 8omatch 
point" are used to solve two algebraic equations which give the 
value of transmissivity (T) and storativity (S) (or storage 
coefficient). Hydraulic conductivity (K) may be computed by 
dividing T by the aquifer thickness (b). The same aquifer 
parameters can also be determined from a semi-log plot of 
drawdown versus time for either the pump well or observation 
wells. Cooper and Jacob (1946) analytical data when plotted as 
described above, compares with Theis's T, S and K values. 

Hydrogeolgic judgment should be used when applying straight line 
(Cooper-Jacob method) fits to these plots because different 
hydrogeologic conditions can produce similar trends in the data 
plot. For example, bounded aquifers produce straight line trends 
that may yield apparent transmissivity values that are too low. 
Knowledge of the hydrogeology of the area and the type of aquifer 
conditions is essential for correct analysis of test data. 

Since the development of the Theis equation, several other 
formulas have been published which attempt to describe the 
response of certain aquifers to a constant pumping stress. 

;-. (, i, ; 
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955, 1956) developed a formula and a corresponding set 
rves for an aquifer which is overlain and/or underlain 
ning bed which has significant storage and experiences 
flow when the adjacent aquifer is pumped. The same 

curve matching pxocedure is used here as with the Theis type 
curve, except that several type curves are available for matching 
to the data, 
aquifer. Hy aracteristics of the confining unit can be 
calculated us et of Hantush type cuxves. 

Another commo set of type curves was developed by Boulton 
(1954, 1963).and is used when the aquifer tested is unconfined 
and may exhibit a phenomenon wn as delayed yield. Delayed 
yield is a result of retarda of drainage due to capillary 
tension. Boulton‘s type cu clude a set of early-time type 
curves and late-time type The early-time data and late- 
time data are respectively ma to the early-time and late- 
time type curves to give v transmissivity, storage 
coefficient, and specific yield. The particular curve used in 
the set of IItypeIl curves yields additional tion concerning 
how the unconfined aquifer responds to pump ueman (1972, 
1974, 1975) also developed a set of type c the response 
of unconfined aquifers to pumping, but use nt assumptions 
concerning the physical processes in effec actice, Nueman 
and Boulton curves have been shown to give similar results. 

on the degree of leakage into the pumped 

The specific equations to be used to calculate the permeabilT*pz-** 
of the aquifer materials from the pumping test data are presented 
in Figures 5-18 and 5-19. 

-sa&-> - . 
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6.0 SAMPLE COLLECTION PROCEDURES 
Detailed project sampling plans have been prepared to document 
the scope and methodology of exploration, radiation measurement, 
and sampling activities for the F'MPC. 

The following cons'iderations form the basis for the site-specific 
sampling program: 

* ,  

. Frequency of sampling; 

0 Location and number of monitoring stations to be sampled; 

0 Methods of sampling to be employed; 

. Media to be.sampled; 

0 Number of samples to be collected; 

0 Volume of samples to be collected; 

0 Type and kind of analyses to be performed in the field; 

0 Type and kind of analyses to be performed at the 
laboratories; 

0 Procedures and precautions to be followed during sampling; 
and 

. Methods of preservation and shipment. 

Sampling will be frequent enough to identify materials and to 
describe important material changes. Methods of sampling em- 
ployed shall preserve the integrity of material parameters. 

:i _ -  
The following guidelines are applicable to the implementation of: 
a field sampling program: 

' '  

. Prepare and study the site map showing the location of 
sample monitoring stations. 

QAPP /2/11-5-90/DM a 099 
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Review the sample collection program to become familiar 
with the overall scope of the study and also sampling 
procedures and equipment, sample handling procedures, and 
shipping requirements. 

Determine the characteristics of the material to be 
sampled, become familiar with the safety precautions and 
practices, and obtain the necessary safety equipment. 

Obtain equipment and materials necessary to perform field 
sampling and analyses. 

Review manufacturer's instructions on equipment calibration 
and sensitivity. 

Calibrate all field equipment prior to field work according 
to manufacturer's instructions and calibration procedures. 
Note: 
field before each measurement. 

certain equipment may require calibration in the 

Fill out the appropriate sample field collection reports 
(Sample Collection Log, Figure 7-3; Water Quality Field 
Collection Report, Figure 6-1; or Ecological Field Survey 
Sample Collection Log, Figure 6-2) completely prior to 
leaving the field location. 

Label all sample containers with appropriate information. 
This includes project number and name, sample number, 
location, sampling date and time, preservatives added, and 
sampler's initials. 

Complete chain-of-custody records and laboratory request 
for analysis forms which will accompany all samples during 
shipment. 

The final deionized water rinse following equipment 
decontamination will be sampled and analyzed at a frequency 
of one per every set of twenty locations or fraction 
thereof to check for potential cross-contamination between 
sample locations. 

following guidelines are applicable for sample packaging to 
avoid breakage or cross contamination: 

g l  j - i i  $ 
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0 Sample container lids are never to be mixed. Sample lids 
will stay on the original container until time of sampling. 
The original sample containers will arrive in the field in 
boxes or coolers with custody tape affixed on the 
packaging. When sample container packages are received in 
the field, 'the chain-of-custody form for shipping the empty 
containers to the field will be appropriately marked to 
state if the custody seal was affixed when the box or 
cooler arrived. 

0 After a sample is placed in a plastic/glass container, the 
sample container will be secured with a custody seal and 
placed in a plastic bag to minimize the potential for 
contamination from vermiculite or other packing material. 
Sample containers may be placed between cardboard inserts 
and will not need to be placed in plastic bags (e.g., 
subsurface soil sample jars are placed back in their 
original shipping container, a cardboard box with cardboard 
inserts). 

. Upon arrival at the laboratory, sample management 
personnel will examine the contents of the shipping 
container and document on the chain-of-custody record if 
any sample containers do not have the custody tape affixed. 

filled initially with approximately three inches of 
vermiculite or suitable substitute (non-combustible, 
absorbent packing material). Under no circumstances will 
locally obtained material (sawdust, sand, etc.) be used. 
Do not use earth or ice as packing materials. 

. Shipping coolers with plastic/glass containers will be 

. The secured sample containers will be placed in the cooler 
in such a way so they do not touch one another. Use 
additional container protection (e.g., new, unused paint 
cans), if necessary. (Keep cooler closed except when 
placing sample in cooler). 

used. If unavoidable, ice may be used, provided that it is 
placed in a plastic bag. 
substitute for packing material. 

. Commercially available artificial icing material will be 
- t  

Ice is not to be used as a 

. Remaining space in the cooler will be filled with inert 
packing material. 

QAPP / 2 / 11 - 5 - 9 0 /DM 0 J- 03 
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0 The original chain-of-custody and request-for-analysis 
records will be placed in a plastic bag and taped to the 
bottom of the cooler lid, unless the samples are 
transported to the laboratory by project or laboratory 
personnel. (Chain-of -custody and request-for -analysis 
procedures are in Section 7.0.) 

* I  

Samples will be properly packaged and labeled for shipment and 
dispatched to the appropriate laboratory for analysis. 
chain-of-custody and request-for-analysis records will be 
prepared for each laboratory. The following requirements for 
shipping containers will be followed: 

Separate 

. United States Department of Transportation (DOT) 
regulat3ons covering the transport of hazardous materials 
are contained in the Code of Federal Regulations (CFR) 
Title 4 9 ,  Parts 170-179. 

0 Shipping containers are to be padlocked or custody-sealed 
for shipment, as appropriate. The packing custody seal 
should consist of filament tape wrapped around the 
container, with a custody seal affixed at appropriate 
access points. In this way, access to the container can be 
gained only by cutting the filament tape and breaking the 
seal. 

. Shipping cooler containers will be secured by field 
personnel with a proper custody seal, marked with indelible 
pen or ink, and addressed to the appropriate laboratory. 

of samples. When custody is relinquished to a shipper, 
field personnel will telephone the receiving laboratory 
custodian to report the expected time of arrival of the 
sample shipment and the existing time constraints (holding 
times) for sample analysis. 

. Field personnel will make arrangements for transportation 

The FMPC sampling program is based on the project objectives 
coupled with a review of existing data for the site vicinity. 
The sampling program includes the following: 
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e Ground water sampling ; 
0 Surf ace water sampling; 
0 Surface soil sampling; 
e Sediment sampling; 
e Subsurface soil sampling; and 
e Radon sampling. 

.. 

6.1 GROUND WATER SAMPLING TECHNIOUES 
The primary consideration in ground water sampling is to obtain a 
representative sample of the ground water body. To safeguard 
against collecting nonrepresentative stagnant water from a well 
or piezometer, the following guidelines and techniques should be 
observed during sample withdrawal: 

. As a general rule, all monitoring wells will be pumped or 
bailed prior to collecting a sample. Evacuation of at 
least three well volumes of water is recommended for a 
representative sample. 

be evacuated and allowed to recover prior to sample 
withdrawal. If the recovery rate is fairly rapid and if 
time allows, evacuation of more than one volume of water is 
recommended. 

. For wells that can be pumped or bailed dry, the well will 

. As soon as the well recovers, samples will be collected in 
accordance with the stability and volatility of the 
parameters to be tested, and the Water Quality Field 
Collection Report (Figure 6-1) will be completed. For 
instance, samples for HSL volatile organic compounds, pH, 
specific conductance, and temperature will be collected 
first. Parameters which are not sensitive to pH or 
volatilization should be drawn last. 

. For wells that cannot be pumped or bailed dry, at least 
three well volumes of water will be removed before 
collecting samples. 

. Care will be taken to avoid excessive pumping of a 
monitoring well. Excessive pumping can lead to an increase 
or decrease in the concentrations of a contaminant at the 
sampling point of interest. 

105 QAPP /2/11-5-90/DM 
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A stainless steel submersible pump will be used to purge 
the monitoring wells prior to sample collection. A water- 
level measurement will be initially taken to determine the 
depth to ground water in the casing. The submersible pump 
will be lowered to a depth of five to ten feet below the 
water level; always above the well screen. The well will 
be initially purged from this depth so that fresh water 
from the scrkened interval will move upward through the 
casing and completely flush the well. The pumping rate 
will be less than 20 gallons per minute (gpm) and will 
continue until field pH, temperature, and specific 
conductance readings have stabilized. 

0 If drawdown is significant, the submersible pump will be 
lowered during purging to keep the pump five to ten feet 
below the water level in the casing and the pumping rate 
will be reduced. 

Once the well has been purged and allowed to recharge and 
stabilize, samples will be collected using a positive gas 
displacement stainless steel and/or Teflon bladder pump or 
Teflon bailer. 

0 During sampling, the pump will be operated continuously and 
the flow rate reduced to one liter/minute for the 
collection of volatile organic compound samples. 

0 The purge pump and lines will be decontaminated between 
wells using procedures as subsequently described. 

0 When the pump and lines are removed from a well, they will 
be placed on plastic sheeting to avoid contact with the 
ground . 

outside surfaces will be decontaminated with a water wash 
and deionized water rinse. The internal surfaces will be 
decontaminated by pumping deionized water through the pump 
system. Purging of the next monitoring well will further 
reduce the possibility of cross contamination. should the 
equipment become visibly contaminated, it will be 
disassembled and cleaned by the following procedures: 

. Prior to reuse, the pump and lines will be drained and the 

- In the case of inorganic contaminants, the equipment 
will first be washed with a nonphosphate detergent and 

QAPP /2/FlSc5 ‘90/DM 
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then rinsed with dilute (0.1 N) hydrochloric acid 
followed by two separate deionized water rinses. 

In the case of organic contaminants, the equipment 
will first be washed with a nonphosphate detergent and 
then rinsed with tap water, methanol, and two separate 
deionized water rinses. 

- AS described above, the equipment shall be thoroughly 
rinsed with two deionized water rinses to remove 
traces of hydrochloric acid, detergent, and methanol 
(acetone may be substituted for methanol if volatile 
organic compounds are not being determined). 

- Sampling equipment will not be placed directly on the 
ground or on other contaminated surfaces prior to 
insertion into the well, but will be placed on a clean 
plastic sheet adjacent to or around the well. 

- Rinsate samples to be collected as required by QAPP 
Section 6 . 0  page 2 of 5 9 .  

- Decontamination of the submersible sampling pump(s) 
and other sampling equipment will be performed at a 
designated central staging area at the FMPC. If this 
is not possible due to extenuating circumstances, the 
sampling equipment may be decontaminated in the field. 

. Existing wells with limited access will be sampled from the 
pump discharge. 

. Field measurements will be performed on unpreserved samples 
immediately after sample collection. Samples collected for 
field measurements will be kept separate from samples 
preserved for shipment to the laboratory. 

all the required analyses. The sample bottles containing 
the appropriate preservatives will be filled to the bottle 

container lids will be tight and secure. 

. A sufficient amount of sample will be collected to perform 

neck with the sample, without overflowing. Sample - 1  

. Samples collected will be stored in the field in a cooler 
and maintained at approximately 4 degrees Celsius using 
blue ice ox other approved, sealed cooling materia tD7 

QAPP /2/11-5-90/DM 0 
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samples will be properly labeled and chain-of-custody 
records, water quality field collection report 
(Figure 6-l), sample collection log,  and laboratory request 
for analysis forms will be properly filled out. 

6.1.1 PARAMETER'SPECIFIC SAMPLING PROCEDURES 
Water sample collection for volatile organic compounds, acid and 
base-neutral extractable compounds, dissolved metals, and general 
chemistry parameters should be performed in accordance with the 
following proceduxes: 

0 volatile Organic Compounds 

- TWO screw-cap vials with Teflon-lined silicone rubber 
septa ( U . S .  EPA-approved vials) will be filled to 
overflowing and sealed without any entrapped air bub- 
bles. 'These vials will be 4 0  milliliters or larger. 

- Each vial will be visually checked for air bubbles and 
placed in a cooler. 

- A field/trip blank per each sample set will accompany 
the samples back to the laboratory. The field/trip 
blank will consist of organic-free deionized water 
used in the field to decontaminate the sampling 
equipment. The field/trip blank will monitor for 
ambient contamination levels in the cooler during 
transport. Field/trip blanks will be analyzed at a 
frequency of one per every set of twenty samples or 
fraction thereof. 

- A sample collection log, a chain-of-custody record, a 
laboratory request for analysis form, and a sample 
label will be completed in the field. All these 
forms, except for the sample collection log, will 
accompany the samples to the laboratory. 

- The cooler will be packed with artificial icing 
material to maintain the samples at 4 degrees Celsius 
during shipment, sealed, and transported to the 
laboratory. 

' i  i 1 .1  
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. Acid and Base-Neutral Extractable Compounds and 
Pesticides/PCBs 

- Appropriate glass sample bottles complete with teflon- 
lined caps will be filled to capacity and sealed. 

The sample bottles will be placed in a cooler with 
sufficient packing to prevent breakage during 
shipment. 

A field/trip blank per each sample set will accompany 
the samples back to the laboratory. The field/trip 
blank will consist of organic-free deionized water 
used in the field to decontaminate the sampling 
equipment. Field/trip blanks will be analyzed at a 
frequency of one per every set of twenty samples or 
fraction thereof. 

- Rinsate samples will be collected as required by the 
QAPP Section 6 .O page 2 of 59. 

- A sample collection log, a chain-of-custody record, a 
laboratory request for analysis form, and a sample 
label will be filled out in the field. All of these 
forms, except for the sample collection log will 
accompany the samples to the laboratory. 

The cooler will be packed with artificial icing 
material to maintain the samples at 4 degrees Celsius 
during shipment, sealed, and transported to the 
laboratory. 

. Dissolved Metals 

- When it is desired to determine concentrations of 
dissolved metals in a water system, the sample should 
be filtered in the field, as soon as possible after 
collection, through a 0.45-micron filter using a 
Millipore filtration apparatus or equivalent equipped 
with a hand or electrical vacuum pump. 

- The filtering apparatus or equivalent should be 
cleaned or rinsed thoroughly with deionized water 
before filtering each sample. 

1-09 
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It is recommended that the first 100 to 150 milli- 
liters of filtrate from each sample be discarded to 
rinse the filter and filtration apparatus of any 
contaminating substances. 

The filtered sample is immediately transferred to a 
5oo-rnilliliter plastic bottle containing one milli- 
liter o:f concentrated nitric acid preservative per 100 
milliliters of sample. 

The sample pH will be checked with pH paper or a pH 
meter to check that the pH is less than two. The 
bottle will be sealed with a plastic cap fitted with a 
polyethylene liner. 

A sample collection log, a chain-of-custody record, a 
laboratory request for analysis form, and a sample 
label will be completed in the field. All of these 
forms, except for the sample collection log, will 
accompany the sample to the laboratory. 

e Gener a1 Chemistry Parameters 

- Sample bottles will be either polyethylene or glass 
and will contain the appropriate chemical preserva- 
tives. Sample bottle closures will be plastic with 
polyethylene liners. 

- Sample bottles will be filled to capacity and sealed. 

A field/trip blank per each sample set will accompany 
the samples back to the laboratory. The field/trip 
blank will consist of organic-free deionized water 
used in the field to decontaminate the sampling 
equipment. Field/trip blanks will be analyzed at a 
frequency of one per every set of twenty samples or 
fraction thereof. 

- The sample bottles will be placed in a cooler with 
sufficient packing to prevent breakage during 
shipment. 

- Collected samples will be stored in the field in an 
ice chest filled with blue ice and maintained at 
approximately 4 degrees Celsius. 

f - .  ? t 3 . l  .i 
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- Samples will be properly labeled and sample collection 
logs, chain-of-custody records, and laboratory request 
for analysis form will be properly completed. 

. Radionuclide Parameters 

- In general, samples for radionuclide analyses can be 
collect,ed in the same manner as samples for other 
chemical analyses. 

- Flush sample lines and sampling equipment with sample 
medium to minimize radionuclide adsorption effects. 

- Sample containers made of Teflon, polyethylene, or 
polyvinyl chloride (PVC) will be used to minimize 
radionuclide losses by adsorption. (Glass and metal 
containers tend to adsorb radionuclides.) 

Floating debris and bottom sediments will be avoided 
when sampling surface waters. Avoid suspended sedi- 
ments when sampling ground water. 

- The pump or Teflon bailer will be decontaminated in 
accordance with the procedures in Section 6.1, Ground 
Water Sampling Techniques, to minimize contamination 
of subsequent samples. 

0.45-micron membrane filter as soon as possible after 
sample collection when dissolved radionuclides are to 
be determined. Containers without preservative will 
be used to initially collect samples prior to 
filtration. Transfer samples to containers with 
preservative after filtration has been performed. 
When samples are collected for analysis of total 
radionuclide concentrations, containers with 
preservative will be used to collect the sample and 
filtration will not be required. 

- Water samples will be filtered in the field through an 

- Sample container lids will be tightly secured. 
--* 

Samples will be properly labeled and chain-of-custody 
records, sample collection logs, and laboratory 
request for analysis forms will be properly completed. 

QAPP /2/11-5-90/DM a 1-11 



. 519$ 
RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 6.0 
Page 14 of 7 3  

~- . _ _  ~ . . . ~  . .- . . . . . . -. - .. _ _  . - . .._ . .. . .. . . . . . .- - - - . - . 

6.1.2 WATER LEVEL MEASUREMENTS 
The following procedures should be followed for collecting water 
l.eve 1 

. 
0 

. 

. 

0 

0 

. 

data from wells: 

obtain permission from owner to measure water level in well 
if required-off site. 

In the case of domestic wells, ask the owner not to use 
water for short time so pump does not activate and affect 
water level. Make sure water level is stable. 

Remove well cap if an access hole is not available. (Be 
sure not to take water-level measurements in the riser pipe 
from the pump discharge line.) 

Lower M-scope probe until water is reached (this will be 
indicated by a buzzer, meter needle deflection, or light); 
raise probe above the water level and slightly shake; then 
lower again'and recheck. Be careful not to get tangled 
with electrical wiring from pump, if present. 

Note depth to water to 0.01 foot from the measuring point, 
i.e., top of casing, top of sanitary seal. 

Enter water level and measuring point in log with date and 
time or on Figure 5-11, Piezometer Data Sheet. 

Replace cover on well. 

6 . 2  FIELD ANALYTICAL PROCEDURES FOR GROUND WATER SAMPLES 
Immediately following sample collection, temperature, pH, 
specific conductance, and dissolved oxygen will be measured in 
the field and documented on the Water Quality Field Collection 
Report (Figure 6-1). The following field procedures pertain to 
these tests. All determinations will be performed on unpreserved 
samples. In adverse weather conditions, field determinations may 
be performed indoors in an area maintained at 20 to 25 degrees 

QAPP /2/11-5-90/DM 
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Celsius. Ground water field measurements may also be taken in 
situ (downhole) to avoid changes which might occur if the sample 
is removed from the well. 

6.2.1 TEMPERATURE 

Scope and Application 
The temperature of surface and ground water is important for 
numerous applications. It is required to normalize data from 
other analytical determinations such as pH, specific conductance, 
alkalinity, dissolved oxygen etc. 

Summarv of Method 
Temperature readings are obtained by partially immersing the 
thermometer in a sample and allowing it to equilibrate for about 
two minutes. A minimum of two consecutive readings are obtained 
on each sample. 

Apparatus 
A metal-cased, direct-reading thermocouple with a normal range of 
zero to 5 0  degrees Celsius measured in two-degree intervals is 
used. 

Measurement Practices 

. Temperature readings should be taken immediately after 
sample collection on unpreserved samples. 

. Readings should be taken until two identical values are 
obtained. 

. The average readings for each sample will be documented 
immediately on field measurement or collection forms. 

QAPP / 2 / 1 : 1 - 5 - q O / D M  .’ . r. 
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Reference 
1. American Public Health Association, et al., 1985, Standard 

Methods for the Examination of Water and Wastewater, 16th 
Edition, Method 212, pp. 126-127. 

e ,  

6.2.2 

ScoDe and Amlication 
pH is defined as the negative logarithm of hydrogen-ion activity 
in a sample and is a measure of effective hydrogen-ion 
concentration. The pH values are very useful for assessing the 
acidic or basic nature of a body of water and also for 
elucidating complex chemical reactions occurring in water. 

QAPP /2/11-5-90/DM 
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Summarv of Method 
The pH of water is normally determined by immersing a combination 
electrode (glass and reference electrode) in the solution and 
measuring the potential difference with a pH meter. 

Amaratus 

0 Standard pH meter (battery operated) with an expanded scale 
capable of measuring pH to the nearest 0.01 unit. 

. Combination electrode. 

0 Three standard buffer solutions 
pH 4 . 0 ;  
pH 7.0; and 

- pH’10.0. 

0 A metal-cased direct-reading thermocouple with a normal 
range of zero to 50 degrees Celsius measured in two-degree 
intervals. 

Ca 1 ibr a t ion 

Expose filling hole by lowering rubber sleeve. 

0 Make sure that the electrode is filled with potassium 
chloride (KC1) solution. 

0 Rinse electrodes with distilled water. 

. Set pH meter to proper ambient water temperature. Tempera- 
ture correction of readings is automatic. 

0 Calibrate pH meter with at least two appropriate buffers 
before starting pH measurement and also after every fifth 
sample. Follow manufacturer’s instructions for 
calibration. 

. .  
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SamDle Measurement 

a Rinse electrodes with distilled water. 

a Transfer sample into a 100-milliliter beaker. 

0 Insert electrode into the sample solution and let it 
. ,  

equilibrate for a few minutes. Stir the sample during 
measurement . 

0 Read the pH values on the pH meter to the nearest 0.1 unit. 

Measurement Practices 

. Measure temperature and set meter to the correct tem- 
perature setting. 

. Rinse electrodes with distilled water between each 
measurement . 

. Make sure that the line cord is properly attached to the 
instrument. 

0 Expose filling hole on the electrode by lowering rubber 
sleeve. 

0 Electrode tip needs to be immersed only one inch to obtain 
accurate readings. 

. Never move or touch connecting cables during pH 
measurement . 

References 

1. American Public Health Association, et al., 1985, Standard 
Methods for the Examination of Water and 
Wastewater, 16th Edition, Method 423, pp. 429-437. 

2. American Society for Testing and Materials (ASTM), 1985, 
Water, Standard D1293-84, pp. 253-264. 

3. Instruction Manual for Orion's 407A Specific Ion Meter. 
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ScoDe of ADDlication 
The ability of a solution to carry an electric current under 
specific conditions is reflected by specific conductance values. 
These values also ,indicate the concentration of dissolved solids 
in the natural water. Since specific conductance of a sample can 
change with time, this determination will be carried out in the 
field. The field measurement can also aid in assessing whether 
the sample is representative of the site. 

Summarv of Method 
A conductivity cell is immersed in a sample of water and the 
conductance in micromhos per centimeter (pmhos/cm) is measured 
directly from the meter. The readings are corrected for tempera- 
ture and are recalculated for 2 5  degrees Celsius. 

Apparatus 

. Conductivity cell 01 probe; . Conductivity meter; and . Thermometer. 

Ca 1 ibr a tion 

switch' on the instrument and let it warm up for a few 
minutes. 

. Calibrate according to the manufacturer's instructions. 

Sample Measurement 

. Insert the probe completely into the sample. 

QAPP /2/11-5-90/DM e 11.7 
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. switch the meter to the appropriate scale and record 
the readings in pmhos/cm. 

Measure the temperature of the sample with a 

. Record:all readings on the field measurement form. 

thermometer . 

Correct the specific conductances values for tempera- 
ture using appropriate temperature correction factors. 

Measurement .Practice 

Replace battery when the read line adjustment cannot be 

Rinse probe with distilled water between each 

accomplished. 

measurement . 

References 

1. American Public Health Association, et al., 1985, Standard 
Methods for the Examination of Water and Wastewater, 16th 
Edition, Method 205,  pp. 76-80. 

2. Instruction Manual for YSI Model 3 3  S-C-T Meter, Yellow 
Springs Instrument Company. 

6 . 2 . 4  DISSOLVED OXYGEN 

ScoDe and Amlication 
Adequate dissolved oxygen is necessary to maintain the life of 
aquatic organisms. 
have an effect on the redox potential of surface and ground water 
and the chemical behavior of aqueous constituents. Physical, 
chemical, and biochemical activities in water may affect the 
dissolved oxygen levels. 

The dissolved oxygen concentration may also 
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Summarv of Method 
Dissolved oxygen is normally measured in the field by immersing a 
membrane electrode into the water. Oxygen gas molecules diffuse 
through a membrane into a measuring cell at a rate proportional 
to the concentration of molecular oxygen in the water. Inside 
the sensor, the oxygen reacts with an electrolyte and is reduced 
spontaneously or by an applied voltage, depending on the instru- 
ment. The current that is generated is directly proportional to 
the concentration of molecular oxygen in the water outside the 
sensor. The instrument reading is converted to the concentration 
of molecular oxygen present by calculation or proper calibration 
of the instrument. 

Apparatus 

0 Oxygen-sensitive membrane electrode (polarographic or 
galvanic); this includes two solid metal electrodes 
separated from the test solution by a selective 
membrane (commonly polyethylene or fluorocarbon). 

0 Samples with known dissolved oxygen concentration for 
calibration or reading against water-saturated air; 

0 Distilled water for calibration and instrument 
cleaning; and 

. A metal-cased, direct-reading thermocouple with a 
normal range of zero to 50 degrees Celsius measured in 
two-degree intervals. 

Calibration 
Follow the manufacturer's calibration instructions. Generally,. 
calibration is performed against water-saturated air or water 
with a known dissolved oxygen concentration when measuring fresh 
water containing possible interfering substances. 

. .  
, . r  
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Measurement Practices 

a Temperature measurements should be taken at the time of 
dissolved oxygen reading. 

a Insert probe into the sample. 

a Allow sufficient sample flow across membrane surface to 
overcome any erratic responses of instrument. 

equipment is so equipped). 

Quality Field Collection Report, Figure 6-1) . 

a Read current from meter (correct for temperature if the 

0 Record all readings on field measurement form (Water 

a Convert current generated to concentration and correct 
for temperature (if the equipment does not compensate 
for temperature) . 

a Frequently change and calibrate membrane electrode to 
eliminate interference from gases other than oxygen. 

a Rinse probe with distilled water between each 
measurement. 

a Store the probe in a water-saturated air environment. 

References 

I. American Public Health Association, et al., 1985, Standard 
Methods for the Examination of Water and Wastewater, 16th 
Edition, Method 421F, pp. 422-426. 

6.2. S Alkalinitv 
ScoDe and Amlication 

Alkalinity is a measure of the acid buffering capacity of a 
sample and is formally defined as the equivalent sum of 
bases that are titratable with a strong acid. The carbonate 
species, bicarbonate, HCO, and carbonate, CO,-*, are the 
dominant bases which contribute to alkalinity in most 

f '  r ';. .j. -7 
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natural waters. Since alkalinity concentration is affected 
by changes in temperature, pH, and degassing, the alkalinity 
analysis should be performed in the field as soon as 
possible after collection. Uranium and other radionuclides 
form carbonate complexes; therefore, an accurate 
determination of carbonate concentration is necessary to 
quantify radionuclide mobility in ground water. 

Summarv of Method 
Bicarbonate and carbonate concentrations are determined by 
electrometric titration. A strong acid of known 
concentLation is added to a water sample while the pH of the 
sample is monitored. Using the acid volume needed to reach 
the end point, the concentration of bicarbonate and 
carbonate is calculated. 

Amaratus . pH meter that can be read to 0.01 units 
. pH probe 
. pH buffer solutions 

- pH 4 . 0  
- pH 7.0 

. 50 millimeter (ml) buret 

. Volumetric pipet (Class A )  

0 Magnetic stirrer and small teflon stir bar 

0 Buret stand and clamp 

. 250 ml beaker or flask 

0 Standardized sulfuric or hydrochloric acid, 
approximately 0 . 0 2  normal 

J 
; I  ! . '  
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calibration 
Follow the manufacturer's instructions for calibration of 

. the pH meter. Calibrate the meter daily before starting 
titrations. 

.. 
SamDle Measurement 

0 Fill buret with acid; open stopcock and drain out some 
acid to remove all air bubbles. 

0 Place a clean dry teflon stir bar into a clean dry 250 
ml beaker. 

0 Pipet 50.0 ml of sample into the beaker 

0 Place beaker onto center of stirring plate and gently 
place the clean, dry, pH probe into the beaker. 
Position buret over the beaker. 

0 Record the initial-pH of the sample to the nearest 0.01 
pH unit. Record to the nearest 0.01 ml the initial 
acid volume in the buret. 

. Turn on stirring mechanism to a gentle or slow setting. 

0 Titrate acid into the sample. If the sample pH is not 
near an endpoint, i.e., pH greater than 9 or pH between 
5 and 8 ,  acid can be titrated in volumes sufficient 
enough to lower the pH by 0.2 to 0.5 units. However, 
when the pH of the sample is near an endpoint, i.e., 
between ph 8 and 9, or between pH 4 and 5 ,  titrate 
dropwise, as very small additions of acid will cause 
large changes in sample pH. 

0 Turn off the stirring mechanism after allowing 
sufficient time for the sample to mix thoroughly. 

. .  0 Record the acid volume and pH. 

0 Repeat titration of acid into the sample until the pH 
of the sample is in the range of 3.0 to 3.5. 

QAPP /2/11-5-90/DM 
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Measure Practices 

. Keep buret full between titrations. This will prevent 
a film form developing n the inside of the buret. 

Clean glassware and stir bar in a soap bath and rinse 
three'qimes with deionized water. Rinse the pH probe 
with deionized water only. 

References 

1. American Public Health Association, American Water Works 
Association and Water Pollution Control Federation, 1985, 
"Standard Methods for the Examination of Water and 
Wastewater," (16th ed.); Washington, D.C., American Public 
Health Association, 1268 pp. 

2. Skougstad, M.W., M.J. Fishman, L.C. Friedman, D.E. Erdmann, 
and S.S. Duncan, (eds.), 1979, IOMethods for Determination of 
Inorganic Substances in Water and Fluvial Sediments: 
Techniques of Water - Resources Investigations of the U.S. 
Geological Survey,11 Book 5, Chapter Al, 626 pp. 

3. U.S. Environmental Protection Agency, 1983, "Methods for 
Chemical Analysis of Water and Wastes,a1 EPA-600/4-79-020, 
Cincinnati, Ohio, U.S. EPA, Environmental Monitoring and 
Support Laboratory, Office of Research Development, 460 pp. 

6.2.6 Eh (redox Potential) 
Scope and Amlication 
Eh (redox potential) is a measure of the aqueous electron 
concentration. Eh is controlled by reactions involving elements 
which are present in more than one oxidation state. 
behavior and mobility of many aqueous constituents are strongly 
influenced by the redox potential of surface or ground water. 
Physical, chemical, and biochemical processes in water will 
affect Eh. 

The chemical 

-.- - 
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Summary of Method 
Eh is measured in the field by immersing a combination electrode 
into water. 
silver/silver chloride reference electrode combined in one body. 
Eh measurement i'S based on potential difference between the 
constant voltage 'reference electrode and variable voltage of the 
platinum electrode. The voltage of the platinum electrode is 
dependent on the concentration of electrons in solution. For 
ground water, Eh must be measure using a flow box or similar 
device which prevents atmospheric contamination of the water 
sample. 

The electrode consists of a platiqum redox and a 

Apparatus and Reasants 
pH/mV meter; Orion Research Model 407 A/F or equivalent 

0 Combination redox electrode; Orion Research Model 96-78 
or equivalent 

0 Electrode filling solution; Orion Research Model 900001 
or equivalent 

Deionized water for cleaning and decontamination 

Kimwipes or equivalent 

Zobell calibration solutions 

- Solution A :  
a. 4 . 2 2  grams potassium ferrocyanide 
b. 1.65 grams potassium ferricyanide 
c. Combine and dilute to 100 millimeters (ml) with 

deionized water 

- Solution B: 
a. 0 . 4 2  gram potassium ferrocyanide 
b. 1.65 grams potassium ferricyanide 
c. 2.09 grams potassium fluoride 
d. Combine and dilute to 100 ml with deionized water 

124 
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Calibration 
Turn selector dial on pH/mV meter to "battery check." The meter 
should read in the "battery OK" range, if not, charge or replace 
batteries before using. If battery is charged, turn selector 
dial to almV,tt remove protective cap from redox electrode, and 
place electrode in Zobell A solution. The meter should read 200- 
300 mv. Record the reading, remove the electrode from the Zobell 
A solution, rinse the electrode with deionized water and dry with 
a Kimwipe. Place the electrode in Zobell B solution; the meter 
is given for each Zobell solution since the Eh of the solution is 
a function of temperature. 

Sample Measurement 
Water temperature measurements must accompany the Eh 
measurement. Record the water temperature to the 
nearest tenth of a degree centigrade. 

. Turn the selector dial on pH/mV meter to 81mVtt and 
remove the protective cap. from the redox electrode. 

0 Place electrode into the rubber stopper or gasket on 
the top of the flow box. Approximately half of the 
electrode should remain out of the flow box, since the 
level of the filling solution must be higher than the 
water level. Also, the small hole in the electrode 
body must breathe.d 

. Turn on water flow, allow the box to fill, and make 
certain no air remains trapped at the top of the flow 
box. 

0 Reduce flow in the box to as low as possible while 
maintaining positive pressure in the flow box. 

. Allow sufficient time for thermal equilibration and Eh 
stabilization before taking the reading. Gently move 
the probe, as if stirring the water, to speed up the 
stabilization of the Eh reading. 

e .  QAPP . /Z / 11 - 5 - 9 0 /DM 
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0 Read the aamV1a or millivolt scale of the pH/mV meter 
(blue scale on the Orion 407 A/F). 
stabilized, record the value to the nearest millivolt. 
Make certain to include the sign of the reading, since 
positive or negative potentials are possible. 

with deionized water. Place the protective cap on the 
electrode tip, and turn the selector dial of the meter 
to "off .la 

After Eh has 

0 remove':the redox electrode from the flow box and rinse 

0 In measuring Eh of surface water, follow the same 
procedure-. However, the flow box is not necessary. 
Approximately one half of the electrode must remain 
above the water surface; do not fully immerse the 
electrode. 

Measure Practice 
0 Remove salts or precipitates from the exterior of the 

redox electrode by rinsing with deionized water. 

tape. Do not cover the smaller breathing hole; it must 
stay open for proper operation. 

with any substance, cleaning is necessary. Cleaning 
with deionized water and Kimwipes. If this does not 
remove the coating or film, use a nonabrasive cleaner, 
deionized water and Kimwipes. If-the coating or film 
is still present, contact the manufacturer. Do not use 
cleaners which contain petroleum products on the 
electrode. 

0 Filling hole of the electrode can be sealed with scotch 

0 If the platinum tip of the electrode becomes coated 

. To change the filling solution, turn the electrode 
upside down briefly to moisten the O-ring, and push the 
sleeve into the cap to drain the electrode. Fill the 
electrode with new solution, slowly push the sleeve 
into the cap until some solution drains from the 
electrode. Add more filling solution, if necessary, 
and retape the filling hole. 

QAPP /2/11'5-90/DM 
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Store the redox electrode dry. Drain filling solution 
and rinse interior and exterior with deionized water 
before storing . 

References 
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Langmuir, D., 1971, "Eh-pH determination," In "Procedures in 
Sedimentary Petrology,88 ed. R. E. Carver; New York, John 
Wiley, pp 597-634. 
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SURFACE WATER SAMPLING 
procedures and practices described herein are applicable to 
collection of water samples fxom streams, ponds, lakes, 

rivers, springs, and seeps. Basically, there are two different 
techniques for collecting surface water samples. They are: 

Grab sampling; and . Composite sampling. 

Whether the technique of sampling is grab or composite sampling, 
the following practices will be observed: 

. The sample container will be clean and uncontaminated. 
Appropriately cleaned sample containers with or without 
preservatives are prepared by the laboratory prior to 
shipment to the field. Sample containers with preadded , 

preservatives will be filled to the top without 
overflowing to prevent loss of the preservatives. Do 
not rinse sample containers. 

. The point of sampling will be chosen 
a representative sample of the water 

QAPP /2/11-5-90/DM .. 
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sampling point 
with respect to the information desired and in confor- 
mity to local conditions. 

Avoid sampling when there is visible surface debris or 
when artificial turbulence is present in the stream. . _  
Do not :use containers with preservatives to collect 
water samples directly from a body of water. Use a 
separate container (grab bottle) for sample collection 
and transfer the water sample into containers with 
preservatives. 

Stand’downstream from the collection point to prevent 
any possible contamination during sample collection. 

Grasp the grab bottle securely at the base with one 
harld and plunge it mouth down into the water, avoiding 
surface scum. Position the bottle opening towards the 
current flow and away from the hand of the collector, 
the shore, the side of sampling platform, or boat. The 
sampling depth will be 15 centimeters ( 6  inches) below 
the water surface. If the water body is static, an 
artificial current can be created by moving the bottle 
horizontally in the direction it is pointed and away 
from the sampler. Tip the bottle slightly upwards to 
allow air to exit and the bottle to fill. After 
removal of the bottle from the stream, transfer the 
sample to the appropriate container with preservative. 

Collect a sufficient amount of sample to perform all 
the required analyses. Fill the sample bottles all the 
way up to the neck with the sample, without overflow- 
ing. Use the grab bottle for transfer of sample from 
the surface water to the sample bottles. 

VOA vials will be filled by placing an inverted glass 
bottle without preservative about 12 inches below the 
surface of the water and then turning the bottle over 
to allow it to fill below the water surface. The glass 
container is removed from the water, and the VOA vials 
are immediately filled from the container. 

when more than one grab bottle volume of sample is 
required to fill all the necessary sample containers, 
the portions will be composited in a holding container 

5-90/DM ... , c. r‘ 
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prior to filling the individual sample containers. 
This will provide for homogeneity of the collected 
sample. However, composited samples should be 
transferred to sample containers with appropriate 
preservatives as soon as sufficient sample is available 
to fill all the sample bottles. 

filtration on unpreserved sample immediately after 
sample collection. 

. Perform field measurements (Section 6.2) or sample 

. Make sure that the sample container lids are tight and 
secure. 

Store collected samples in the field in an ice chest 
filled with ice and maintained at approximately 
4 degrees Celsius. 

Make sure samples are properly labeled and chain-of- 
custody records, sample collection logs, water quality 
field collection reports (Figure 6-11, and laboratory 
request for analysis forms are properly filled out. 

6.4 SURFACE SOIL SAMPLING 
Surface material or soil will be collected using a hand trowel, 
scoop, or coring device in accordance with the Work Plan and the 
Surface Soil Sampling Task Procedures. The following procedures 
will be used for soil sampling: 

Samples will be collected using a trowel, scoop, or 
coring device in accordance with the sampling plan. 

. Decontamination of all sampling equipment will be per- 
formed at a designated central staging area at the 
FMPC. Decontamination in the field will only be per- 
formed if circumstances prevent equipment decontamina- 
tion at the staging area. The trowel, scoop or coring 
device, and other sampling equipment such as pans, 
gloves, etc. will be decontaminated between each sample 
collection by cleaning with a nonphosphate detergent 
and a bottle brush, rinsing with tap water, methanol 
(acetone may be substituted if volatile organic 

. .  
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compounds are not being determined) and two separate 
deionized water rinses. 

a Sufficient sample and rinsate volumes will be collected 

Samples will be transferred directly from the hand 

If soil samples are being collected for volatile organ- 

to perform all required analyses. 

trowel,. scoop, or coring device to the appropriate 
sample containers. 

ics analysis (VOA), the sample must be transferred to 
standard VOA vials. Vials should be completely filled 
to minimize any headspace in the containers. 

analyses should be transferred to glass containers with 
scfew cap closures. 

a 

0 

a soil samples collected for other organic or inorganic 

a A field/trip blank per each sample set will accompany 
the samples back to the laboratory. 
blank will consist of organic-free deionized water used 
in the field to decontaminate the sampling equipment. 

field in an ice 

The field/trip 

0 Collected samples will be stored in the 
chest filled with blue ice and maintained at approxi- 
mately 4 degrees Celsius. 

0 Samples will be properly labeled and chain-of-custody 
records, field collection reports, and laboratory 
request for analysis forms will be properly completed. 

6 . 5  SEDIMENT SAMPLING 
The following practices will be observed for sediment sampling: 

device, usually a vertical pipe core sampler, will be 
rinsed with stream water downstream from the sampling 
location. 

a Prior to sampling sediments in a stream, the sampling 

. When traverse sampling of rivers and large streams is 
necessary, a clamshell or dredge may be used for bottom 
sample collection. 
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. Sediment samples will be collected to a depth of ap- 
proximately six inches below the sediment/water 
interface. 

e The vertical pipe core sampler and/or dredge will be 
decontaminated between each sample collection by clean- 
ing w2th river water and a brush. Should the equipment 
become -heavily contaminated, it will be cleaned by the 
following procedures: 

- In the case of inorganic contaminants, the equipment 
will first be washed with a nonphosphate detergent 
and, then rinsed with dilute (0.1 N) hydrochloric acid 
followed by two separate deionized water rinses. 

- In the case of organic contaminants, the equipment 
will be washed with a nonphosphate detergent and then 
finsed with tap water, methanol, and two separate 
deionized water rinses. 

- As described above, the equipment shall be thoroughly 
rinsed with two deionized water rinses to remove 
traces of hydrochloric acid, detergent, and methanol 
(acetone may be substituted if volatile organic 
compounds are not being determined). 

- Sampling equipment will not be placed directly on the 
ground or other contaminated surfaces prior to use, 
but will be placed on a clean plastic sheet. 

- Samples of the final deionized water rinse will be 
collected in sample bottles containing the 
appropriate preservatives and analyzed to check for 
cross-contamination between sampling points. 

Decontamination of the sampling equipment will be performed at a 
designated central staging area at the FMPC. If this is not 
possible due to extenuating circumstances, the sampling equipment 
may be decontaminated in the field, but only as a last resort. 

. A sufficient amount of samples will be collected to 
perform all required analyses. 
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0 Samples will be transferred directly to a stainless 
steel pan for thorough mixing of the sample prior to 
transfer to the proper sample container. 

a Collected samples will be stored in the field in an ice 
chest filled with commercially available icing material 
and maAntained at approximately 4 degrees Celsius. 

. Samples will be properly labeled and chain-of-custody 
records, field collection reports, and laboratory 
request for analysis forms will be properly completed. 

6.6 SUBSURFACE SOIL SAMPLING 
6.6.1 COLLECTION OF SUBSURFACE SOIL SAMPLES 
Subsurface material or soil will be collected using a split-spoon 
sampler or thin-wall tube in accordance with the Work Plan. Once 
collected, sampling equipment will be decontaminated and samples 
will be transferred to the appropriate containers as described in 
Section 6.4. 

Subsurface materials or soils will be collected from soil 
borings. The borings will be advanced using cable tool drilling 
for monitoring wells and a soil auger drill rig for geotechnical 
and geochemical borings. Other suitable means may be used for 
the geotechnical borings depending on the characteristics of the 
subsurface material. Subsurface material or soil will be col- 
lected at specified intervals in accordance with the Work Plan. 

Because of its ability to penetrate greater depths and to main- 
tain the physical integrity of the samples, a coring tool is. 
commonly used to collect soil samples. The most common 
procedures use a thin-wall steel tube (Shelby tube) which is 
forced into the undisturbed soil at the bottom of a borehole. 
This is sometimes referred to as drive sampling. Shelby tubes 

l i  ,a; ' 
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are generally from one to three inches in diameter and 12 to 24 

inches long. When the Shelby tube is retrieved, friction will 
usually retain the sample inside the tube, at least in most 
unsaturated materials. 

- ,  

Split-tube or split-spoon samples can also be used for sample 
collection when undisturbed samples are not required. Subsurface 
soil samples should be collected in accordance with the following 
procedures: 

The appropriate sampling device, consisting of a 
threaded coupling to fit a standard drill rod and a 
replaceable, thin-walled seamless steel tube or split- 
spoon sampler, is lowered down the borehole and driven 
into the undisturbed soil at the bottom of the boring. 

The sampling device is removed from the boring and 
either sealed and shipped to the laboratory as in the 
case of Shelby tubes, or the split tube, or split-spoon 
sampler is opened and the sample is removed and trans- 
ferred to appropriate sample containers for shipment to 
the laboratory. 

Care should be taken to avoid collection of caving 
materials at the base of the borehole. Undisturbed 
soils should be collected. 

. Subsurface soil samples collected for volatile organics 
analysis will be taken from the interior of the sample 
and will be transferred as soon as possible to standard 
VOA vials. Vials should be completely filled to 
minimize any headspace in the containers. 

. subsurface soil samples collected for other organic or 
inorganic analyses should be transferred to glass con- 
tainers with screw cap lids. 

. Samples to be tested for physical characteristics 
requiring undisturbed soil should not be transferred 
but should be left in the Shelby tube. The ends of the 
Shelby tube are capped, taped, and sealed with wax. 

0 QAPP /2/11-5-90/DM. 
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. A sample label, chain-of-custody form, field collection 
report, and a laboratory request for analysis form will 
be filled out in the field. 

0 The split-spoon sampler and other sampling equipment 
such as trowels, pans, gloves, etc. will be decontami- 
nated'between each collected sample by cleaning with 
tap water and a bottle brush, rinsing with deionized 
water, methanol, and deionized water again. should the 
sampling equipment become heavily contaminated, it will 
be cleaned according to the following procedures: 

- In the case of inorganic contaminants, the equipment 
will first be washed with a nonphosphate detergent 
and then with dilute (0.1 N) hydrochloric acid 
followed by two separate deionized water rinses. 

- In the case of organic contaminants, the equipment 
will first be washed with a nonphosphate detergent 
and then rinsed with tap water, methanol, and two 
separate deionized water rinses. 

- A S  described above, the equipment shall be thoroughly 
rinsed with two deionized water rinses to remove 
traces of hydrochloric acid, detergent, and methanol 
(acetone may be substituted for methanol if volatile 
organic compounds are not being determined). 

- Sampling equipment will not be placed directly on the 
ground or other contaminated surfaces prior to 
insertion into the boring, but will be placed on a 
clean plastic sheet adjacent to or.around the boring. 

- Rinsate samples to be collected as required by 
QAPP 6.0 page 2 Of 59. 

Decontamination of the sampling equipment will be performed at a 
designated central area at the FMPC. If this is not possible due 
to extenuating circumstances, the sampling equipment may be 
decontaminated in the field, but only as a last resort. 
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6.6.2 FIELD SCREENING OF SUBSURFACE SOIL SAMPLES FOR RADIOACTIVE 
CONTAMINATION 

The purpose of this section is to provide uniform measurement 
techniques for screening subsurface soil samples for radioactive 
contamination and to determine which sample will be chosen for 
full radiological; analysis. 

The following procedure describes the technique for screening 
subsurface soils for intermediate and high-energy gamma ray 
emitters. The screening level is chosen for instrument gross 
count rates which exceed the background count rate by three 
standard deviations when the sample is counted in a low- 
background area. ’ 

The screening will be preformed with an ESP-1, Model 141, SPA-3, 
Sodium Iodine Scintillation Detector survey instrument. 

The operation and calibration of this instrument are found in 
Section 5.1.1 and Section 5.1.4. 

The following assay procedure is performed with the survey 
instrument: 

e Perform a background check with the survey instrument. 
Compare the count rate with the accepted background 
count rate for the area. If a larger than the 
acceptable background count rate is present, move to an 
area with a lower background rate. (Note: A shielded 
enclosure will be used by the sample coordinator at the 
sample coordinator‘s trailer. 1 Perform five separate, -I--” 

30-second background counts for the instrument. 
Calculate the average; record data. 

a QAPP /2/11-5-90/DM 
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Position the sample (in sealed container) in 
contactwith the survey instrument and perform a thirty- 
second count per sample. 

Record the count rate. 

e Submit-,results to the field task leader (geologist) . 
Subsurface soil samples will be selected for 
radiological analysis based on the results of 
screening. The sample selected for laboratory analysis 
will be that which exhibits the highest relative 
reading for the given location and horizon (at least 
one sample per horizon, i.e., tills, upper sand and 
gravel, and lower sand and gravel per location will 
undergo radiological analysis) . 

6.7 RADON SAMPLING 

6.7.1 RADON SAMPLING 'IN SOIL (FLUX MEASUREMENTS) 
This procedure provides instruction for the determination of 
radon flux from ground surfaces using charcoal canisters as 
described in W. A. Goldsmith, et al., Radon Flux Measurements, 
RASCA Procedures Manual, Procedure No. 13.11, Revision 8, ORNL- 

6000, September 1982. 

Radon that emanates across a soil/air interface will vary as 
ambient weather conditions change. Flux is a function of Ra-226 
in subsurface soil, but is affected by soil porosity, soil mois- 
ture, and ambient pressure and temperature. While determinations 
of radon flux are not exact, a series of canisters placed at 
various points 
should provide 
radon source . 

in an area where ambient conditions are the same, 
information about the relative magnitude of the 

(. t.: a 
1 ,  
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Sampling will be performed at the frequency and locations speci- 
fied in the work Plan according to the following procedures: 

e Charcoal canisters to be used for sample collection 
will be preconditioned for 24 hours at 100 degrees 
Celsius. 

e After the canisters have cooled, they are placed indi- 
vidually in a plastic bag and sealed. Also prior to 
use in the field, a background count must be made and 
recorded . 

e Each charcoal canister will be placed on a smooth 
ground surface after grass has been removed. Remove 
one canister from its plastic bag and twist the canis- 
ter’s thin wall cylinder about 0.5 cm into the ground. 
Soil should be packed around the canister as a seal. 

e Record.the location and time of emplacement on the 

e Continue the above procedure until charcoal canisters 

sample collection log sheet. 

have been installed at all the sampling locations 
specified in the work Plan. 

. The appropriate exposure time for the canisters is a 
function of the local radon flux. To determine this 
approximate period, it will be necessary to deploy 
several canisters at selected sites in order to estab- 
lish an exposure time. This will be done by placing 
canisters in an area believed to represent near back- 
ground conditions and one which is believed to repre- 
sent a near maximum radon flux. At each location, four 
canisters will be placed on the ground and sealed as 
described. One canister will be removed from each 
location following exposures of 2 ,  6 ,  2 4 ,  and 32 hours. 
As each canister is removed, it will be sealed in a 
clean plastic bag and transported to the laboratory 
trailer. Following a period of at least four hours, 
the canister will be counted using gamma-ray 
spectrometry techniques. An evaluation of data from 
this exercise will be used to establish optimum expo- 
sur e periods . 

137 
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0 Following exposure for the established optimum period, 
canisters will be retrieved. When the canister is 
removed from the ground, a clean rag or paper wipe 
willbe used to remove loose soil, mud, etc., from the 
canister rim in contact with the ground. 

0 Place-each canister in an individual plastic bag, com- 
plete all information blanks on a sample container 
label and the sample collection log sheet and attach 
the label to the plastic bag. 
tification on the chain-of-custody record. 

Record the sample iden- 

0 Transport the samples to the laboratory for analysis. - Note: If a field laboratory is used to perform the 
radon analysis, the samples must be stored at least 
four hours prior to analysis to allow equilibration of 
the radon daughters. 

6.7.2 LONG-TERM RADON SAMPLING IN AIR 
This procedure provides instructions for the collection of sam- 
ples for the determination of long-term radon-222 (Rn-222) con- 
centrations in air under ambient outdoor conditions as described 
in H. W. Alter and R. L. Fleisher, 1981, "Passive Integrating 
Radon Monitor for Environmental Monitoring," Health Phvsics, 
Volume 40, p. 693 and Terradex Corporation, "Instruction for 
Track-EtchR Type F Radon Detectors," Walnut Creek, California. 

As radon and radon progeny decay, the resultant alpha particles 
produce radiation-damage tracks in thin plastic films exposed to 
the air. The film detector is mounted inside the bottom of a 
plastic shield. A special filter installed Over the mouth of the 
cup filters out radon daughters, as well as dust and dirt, so 
that only radon gas enters the cup. The detectors are chemically 
treated after exposure to make the tracks visible. The number of 
tracks in a specified area is directly proportional to the inte- 
grated alpha exposure from the decay of the radon to which the 

L. 3 ' C !  
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detector was exposed. The detection range is from 0.2 to 20,000 
pCi/l-months for outdoor measurements. 

Sampling will be performed at the frequency and locations speci- 
fied in the work:plan according to the following procedures: 

Prior to the planned installation of the film detec- 
tors, submit a purchase order for the purchase and 
readout of the detectors. Specify a delivery date two 
weeks prior to installation. 

include enough detectors to install a minimum of two 
detectors per location and at least ten detectors for 
known exposures and background determinations. 

Specify the quantity of detectors desired. This should 

. Request that the detectors in this order be produced 
from the same batch of film. The detectors must all be 
Type F configuration. 

For Terradex film detectors, this is 19.3 mm’. 
Specify maximum readout area for outdoor monitoring. 

Specify that results should be reported in pCi/l and in 
either tracks/mm2 or total tracks. 

Inspect the shipment of film detector cups when they 
arrive from Terradex. 

Check the aluminum bags for holes or tears. 

Check the contents of each bag by feeling along the 
entire length of the aluminum bag for crushed cups. DO 
NOT open bag. 

IMPORTANT: DO NOT open the sealed aluminum bags until 
they are to be installed at the monitoring 
location. n 

Attach the protective canister (shield) to a post or 
other suitable location at a height of two to three 
meters. The shield should be firmly mounted with no 
obstructions to the free flow of air past the detector. 
In general, canisters should be mounted on the northern 

QAPP /2/11-5-90/DM 
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walls, highway 
structures, or large signs should be avoided. 

Alternatively, the detector with the protective 
canister surrounding the plastic cup may be placed 
inside a larger stand-alone shelter. Canisters should 
be installed so that the entire detector is at least 
six inches from any obstruction. Install the canister 
with the open mouth facing down. The stand-alone 
shelter should be open and allow the free flow of air 
through it. The detectors must be mounted firmly to 
avoid movement within the shelter. 

0 At the monitoring location, open one aluminum bag and 
remove sufficient film detector cups to enable instal- 
lation of the appropriate number of replicates, making 
sure to close the bag after removing the set. 

0 Visually inspect the film detector to check to see that 
it is securely fastened to the bottom of the cup. If 
the film is not secured to the bottom of the cup, 
secure it. Extreme care should be taken not to touch 
the film. 

. If the film is touched, use a different cup and detec- 
tor. On the field data sheet, write down the serial 
number of the breached cup and indicate what happened 
in the comments section. 

a Using one filter, cover the mouth of the cup. The 
shiny side of the filter should be facing out. 

. Using one red covering and holding the filter taut, 
firmly push the cover ring over the two sets of ribs of 
the cup. 

0 Check that the cover is fully seated around the cup 
rim. Inspect the fully assembled detector to check to 
see that the filter covers the entire mouth of the cup, 
there are no large wrinkles in the filter and that the 
filter has not been torn or punctured by assembly. 

a Install the film detector cup at the monitoring loca- 
tion inside the protective canister. 

QAPP / 2.2 1 1 -(5 - 9 0 /DM 
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0 Enter the serial number of the film detector cup, the 
date the bag was opened, the date installed, site num- 
ber, and location on the field data sheet. 

0 Schedule the installation of the film detector cups 
such that when a bag is opened, all cups can be in- 
stalled immediately. Do not use film detector cups 
that have been stored in an opened bag overnight. 
aluminum bags should be saved for use when the film 
detector cups are retrieved. 

off any dust or dirt from the outside of the cup. 
Remove the red cover ring and filter from the mouth of 
the cup. 

The 

0 Remove the film detector cup from the canister and wipe 

0 Inspect the filter by holding it up to the light. Note 
any damage to the filter in the comments section of the 
data sheet (e.g., pinholes, scratches, tears, etc.) 

0 Visually inspect the film on the bottom of the cup. 

0 Enter the date removed next to the correct serial 

Note any discoloration or damage to the film in the 
comments section of the data sheet. 

number on the field data sheet and place the film 
detector cup in the aluminum bag. 

0 Stack the exposed cups. Close aluminized bag and pro- 
ceed to install new cups. After an aluminized bag is 
filled (10 cups, maximum), insert- the empty cup 
provided into the last film detector cup with a yellow 
plastic separator sheet. If an end cup is not 
provided, place the yellow plastic separator sheet over 
the mouth of the last film detector cup and secure it 
with one of the red coverings. 

. Fold the open end of the aluminum bag and seal using 

. When all exposed detectors have been retrieved, proof-- 

tape. Remember, do not exceed 10 cups per bag. 
- 

read the field data sheets to check to see that all 
applicable information is recorded in the proper column 
and that all comments are legible. (Detector serial 
number, date opened, date installed, date removed, site 
number, location.) a QAPP /2/11-5-90/DM 1.41 
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. Check that all aluminum bags containing exposed detec- 

b Transcribe all data from the field data sheets to the 

Complete the vendor's preshipping checklist. Specify 

tors are sealed and have no pinholes or tears. 

vendor's data sheets. 

the readout sensitivity with any special handling in- 
structions and include with the data sheets and 
detectors. 

Ship detectors to the vendor for readout. 

6.7.3 

The purpose of this procedure is to describe the methods used to 
collect samples of ambient air and soil gas. 

Short-Term Radon SamDlinq in Air 

Two basic types of sampling are used in radon measurements, gas 
bag samples, and soil gas samples (radon flux). Gas bags provide 
integrated samples of ambient radon in aiz while soil gas accumu- 
lators provide samples of radon in emanated soil gas. 
taneous air samples may be collected using an evacuated SC-6 
scintillation cell. 

Instan- 

The sampling procedures described in this method are referenced 
to DOE Order 5480.1, 10 CFR 20, and U . S .  EPA standards 
40 CFR 192. 

locations specified in the Work Plan according to the following 
procedures: 

Sampling will be performed at the frequency and 

Gas Sampling ( 2 4 ,  48, or 72 hours Integrated Sample) of 
Ambient Air 

- Place radon gas bag at sampling location and turn on 
pulse pump. 
sample collection log and on the gas bag. 
44-liter bag, use the following pump cycles: 

Record date and time of start-up on 
To fill 

QAPP /2/XlfS-90/DM 
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SamDle Time (Hours) Pum~ Interval (Seconds) 
24 5 
48 12 
72 15 

Secure and protect sampling equipment from inclement 
weather conditions and vandalism. 

- After completion of sampling period, turn off pulse 
and record date and ending time on sample 
ction log and on the gas bag. 

the.gas bag to the counting room for transfer of 
ir sample to an SC-6 scintillation cell. 

evacuated SC-6 cell to the valve on the gas bag in 
series with a 0.45-micron filter and transfer the air 
into the cell by opening the valves. Transfer at 
least three cell volumes to provide a representative 
sample. Record the date and time of the sample 
transfer on the label of the SC-6 cell and on the 
sample collection log. 

- Place the SC-6 cell in the sample holding area for 
counting in a SAC-RS alpha counter. Results of the 
count will be used to determine the radon gas 
concentration expressed in pCi/l in the integrated 
sample. See the calibration and counting procedure 
instructions for the use of the SAC-RS and SC-6 
scintillation cell radon counting system. 

- us2ng a small piece of tygon tubing, attach an 

Soil Gas Sampling (Radon Flux Measurements) 

- Position the special 55-gallon drum section over the 
sampling point and, with a downward twisting motion, 
countersink the barrel one to two inches into the 
soil, or otherwise seal the drum to the ground. 

- Attach the 50 cc syringe to the valve assembly, oE-en_ 
the valve, and rapidly pump the syringe 10 times. 

- Close the valve, remove the syringe, and attach an 
evacuated SC-6 cell by means of a piece of tygon 
tubing with in-line 0.45-micron filter. 

9 O/DM 
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- Open the valve on the drum, then open the valve on 
the SC-6 and fill the SC-6 cell. Close the valve on 
the SC-6 cell and close the valve on the barrel. 
Record the time and the date for the sample. Also 
record the cross-sectional area of the drum as the 
sample area. 

* ,  

A 55-:gallon drum with a diameter of 22.5 inches has 
an area equivalent to 0.256 m2. 

- After 4 5  minutes, repeat steps 2 through 4 using a 
second evacuated SC-6 cell. 

NOTE: Tfiii-'first sample is considered to be a 
background sample. The second sample represents the 
radon buildup over the 45-minute sampling time. 

- submit the samples to the counting lab for counting. 
The radon concentration will be determined by 
counting in a SAC-R5 alpha counter. Results will be 
used to determine the radon flux ratio expressed in 
pCi/m2-sec. 

. Instantaneous Air Sampling 

- Instantaneous or IIspot" air samples are collected 
using an evacuated SC-6 scintillation cell. 

- At the desired sampling location, collect a sample by 
opening the valve on a SC-6 cell which has an in-line 
0.45-micron filter connected to the valve by means of 
a small piece of tygon tubing. Record the location, 
date, and time of collection on the SC-6 cell label. 

- Transfer the filled SC-6 cell to the counting lab for 
counting in a SAC-R5 alpha counter. Results in pCi/l 
will.be used to determine the concentration of radon 
in the sample. 

6.8 FIELD STORAGE AND SHIPMENT OF SAMPLES 
Samples will be stored in a cool place away from direct sunlight. 
A s  soon as samples are collected, filtered (if necessary), and 
preserved, they should be stored in an ice chest packed with blue 

QAPP /2/11-5-90/DM 
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ice. Field personnel should make sure that sample container lids 
are tight-and secure before storing them in an ice chest. 
SamplesLmust be promptly shipped to the laboratory so that sample 
ho1ding;times are not exceeded. 
be accomplished-not only in a manner designed to protect the 
integrity of the'sample, but also to prevent any detrimental 
effects from t otentially hazardous nature of the samples. 
Regulations f o  ckaging, marking, labeling, and shipping of 
hazardous mate -,, substances and wastes are promulgated by the 
U . S . Depar tme Transportation (DOT) and described in the 
49 CFR 1 7 1  through 177 (in particular, 172.402h, Packages 
Containing Samples). In general, these regulations were not 
intended to cover the shipment of samples collected at hazardous 
waste sites. However, the U.S. EPA has deemed it prudent to 
package, mark, label, and ship samples observing these DOT 
procedures. The informatio contained in this section is for 
general guidance and, altho 'factual, should not be 
misconstrued as identical to DOT regulations for transportation 
of hazardous materials. 

Transportation of samples must 

, a  a 

Samples collected at the FMPC site shall be classified as either 
environmental or hazardous substance (or waste) samples. In 
general, environmental samples are collected off site, such as 
water samples from the various drainages, and are not expected to 
be grossly contaminated with high levels of toxic substances. 
Samples of soil or water from certain locations in the waste 
storage area will be considered hazardous substances. 
tion between the two types of samples, environmental and hazard- 
ous, must be made for two major reasons: (1) to determine the 
appropriate procedures for the transportation of the samples; and 
(2) to protect the health and safety of the laboratory personnel 

A distinc- 

QAPP /2/11-5-90/DM 
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receiving the samples. Special precautions, procedures, and 
secondary containment areas within laboratories will be used when 
samples other than environmental samples are received. If there 
is any doubt as to the classification of a sample, it will be 
considered a hazardous sample and shipped accordingly. 

6.8.1 ENVIRONMENTAL SAMPLES 
Samples judged to be environmental are not considered hazardous 
material; however, environmental samples will be packaged and 
shipped according to the following procedures. 

Environmental samples will be packaged following the procedures 
for samples classified as ( I f  lammable liquids" or I I f  lammable 
solids," excluding packages being placed inside metal cans as 
required for I) flammable liquids. I' Sample containers properly 
identified and with a sealed lid will be placed in sealed poly- 
ethylene bags, then packed in fiberboard containers or metal 
picnic cooler-type containers. Sufficient incombustible, absor- 
bent cushioning material will be used to minimize the possibility 
of sample container breakage. 

Sample containers will have a completed sample identification 
tag. 
ple." 

The outside container will be marked @*Environmental Sam- 
No DOT marking and labeling are required. 

No DOT shipping papers are required, and there are no DOT 
restrictions on mode of transportation. 

6.8.2 HAZARDOUS SUBSTANCE SAMPLES 
FMPC samples not determined to be 
ples known or expected to contain 

environmental samples or sam- 
hazardous material must be 

546 
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considered hazardous substance samples and transported according 
to the following requirements. If the material in the sample is 
known or can be identified, then it should be packaged, marked, 
labeled, and shipped according to the specific instructions for 
that material if,listed in the DOT Hazardous Materials Table, 
49 CFR 172.101. For those samples of hazardous substances where 
the contents are unknown, the selection of the appropriate 
transportation category will be based upon the DOT Hazardous 
Material Class'ification, a prioritized system of transportation 
categories. This system is presented in Table 6-1. 

For purposes of packaging safety, liquid and solid samples will 
be classified no' lower than "flammable" as per Table 6-1. 

The selection of the correct category for an unknown sample is 
through the process of elimination utilizing the DOT 
classification system. Unless known or demonstrated otherwise 
(through the use of radiation survey instruments), the sample 
will be considered radioactive and appropriate shipping 
regulations for radioactive material will be followed. If 
radioactive material is eliminated, the sample will be considered 
to contain Poison l lA1e materials, the next material on the list. 
Poison "A1@ is defined by DOT as extremely dangerous poisonous 
gases or liquids of such a nature that a very small amount of 
gas, or vapor of the liquid, mixed with air, is dangerous to 
life. The class I'A" poisons listed in 49 CFR 172.101 and their 
physical state at normal temperatures are presented in Table 6-2. . . ~ , - -  
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TABLE 6 -1 

DOT HAZARDOUS MATERIALS CLASSIFICATION 

* ,  

Radioactive Material 
Poison "A" 
Flammable Gas 
Non-Flammable Gas 
Flammable Liquid 
Oxidizer 13. ORM-B 
Flammable solid 
Corrosive Materials (liquid) 
Poison B 
Corrosive Material (solid) 
Irritating Materials 

12. Combustible liquid (in 
containers having ca- 
pacity exceeding 110 
gallons) 

13. ORM-B 
14. ORM-A 
15. combustible liquids (in 

containers having ca- 
pacity of 100 gallons 
or less) 

16. ORM-E 

QAPP /2/11-5-90/DM ! ' -  
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TABLE 6 -2 

CLASS "A" POISONS AND THEIR PHYSICAL STATE 
AT ROOM TEMPERATURES 

. ,  Compound 

arsine 
bromoacetone 
chloropicrin & methyl chloride mixture 
chloropicrin & non-flammable, non- 

liquified compressed gas mixture 
cyanogen chloride containing less than 

0.9% water 
cyanogen gas 
gas identification set 
gelatin dynamite (H.E. Germaine) 
grenade (with poison llA'l gas charge) 
hexaethyl tetraphosphate & com- 

hydrocyanic acid (prussic solution) 
hydrocyanic acid, liquified 
insecticide liquified gas, containing 
poison " A "  or poison I I B "  materials 
methyldichloroarsine 
nitric oxide 
nitrogen dioxide 
nitrogen peroxide 
nitrogen tetroxide 
organic phosphate 
parathion & compressed gas mixture 
phosgene (diphosgene) 
phosphine 
poisonous liquid or gas n.0.s. 
tetraethyl dithiopyrophosphate 
tetraethyl pyrophosphate 

pressed gas mixture 

a 

Phvsical State 

a QAPP /2/11-5-90/DM 
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--If poison "Aga is,eliminated as a shipment category, the next two 
classifications are I I f  lammableIg and @%on- f lammableog gases. Since 
few gas samples will be collected, flammable liquids would be the 
next category. 
active, Poison l iA,gg flammable gas, and non-flammable gas which 
require more stringent shipping procedures, permits the sample to 
be classified as a flammable liquid (or solid) and shipped 
accordingly. The shipping requirements for flammable liquids 
would also suffice for shipping any other samples classified 
below flammable liquids on the DOT classification schedule. For 
samples containing unknown materials, other categories listed 
below flammable liquids/solids on the table will not be 
considered. 

The elimination of the classification of radio- 

6.8.3 SAMPLES CLASSIFIED AS RADIOACTIVE 
Federal regulations governing the transport of radioactive sample 
material are extremely complex and reflect overlapping 
jurisdiction of many federal agencies. The important features of 
the DOT regulations (49 CFR 173, dated 1 November 1983) are 
summarized with their application to samples contaminated with 
uranium and associated daughter radionuclides. 

In general, most samples collected at the FMPC will not be 
classified as radioactive for transport purposes and will, 
therefore, require no special attention to be considered in 
compliance. On the other hand, certain samples may fall into 
categories for which special packaging and shipping restrictions 
are mandated. Guidelines for determining the category to which a 
particular sample shipment belongs and for selecting a suitable 
mode of shipment and appropriate packaging are described below. 

$. , y:.. 5 
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The following definitions are summarized from those presented in 
49 CFR 173.403: 

e Natural Thorium Thorium characterized by the naturally 
occurr'ing distribution of thorium isotopes (essentially 
100 weight-percent thorium-232); 

occurring distribution of uranium isotopes (ap- 
proximately 0.711 weight-percent uranium-235 and the 
r emainder essentially uranium - 23 8 ) ; 

0 Natural Uranium Uranium characterized by the naturally 

. Specific Activity In reference to a radionuclide, the 
activity of the nuclide per unit mass of the nuclide. 
The specific activity of a material in which a radionu- 
clide is uniformly distributed is expressed as the 
activity per unit mass of the material; 

0 Radioactive Material Any material having a specific 
activity greater than 0.002 microcurie per gram; 

0 Special Form Radioactive Material Radioactive material 
that is either a single, solid piece or is obtained in 
a sealed capsule; 

0 Normal Form Radioactive Material Radioactive material 
that is not IISpecial Form Radioactive Material"; and 

0 Transport Index The dimensionless number (rounded up 
to the first decimal place) marked on the label of a 
package to designate the degree of control to be exer- 
cised by the carrier during transport. Generally, the 
transport index is the number expressing the maximum 
radiation level, in millirem per hour, occurring at 
distance of 1 meter ( 3 . 3  feet) from the external sur- 
face of the package. Other considerations may apply to 
certain fissile materials. 

- . .  

6.8.3.1 
The regulations impose limits on the total activity (i.e., speci- 
fic activity times the weight of the package) contained within a 

Quantities of Radioactivitv in Packaqes 

QAPP /2/11-5-90/DM 
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package'of radioactive material. With respect to Type A packages, 
the limits are expressed as two quantities, A1 and A2, which 
refer to the maximum permissible activity for radionuclides in 
Special Form and Normal Form radioactive materials, respectively. 
Since the sample$ from FMPC fall into the latter category, the A2 
value sets the activity limits for packages of such samples. 
those cases where contaminated material shipments are designated 
Low Specific Activity or Limited Quantity, some fraction of the 
A2 value will normally apply. 

In 

Table 6-3 lists the A1 and A2 values cited in 49 CFR 173.435 for 
radionuclides of.the uranium decay series. Values for radionu- 
clides not listed in the regulations (e.g., lead-214, 
bismuth-214, polonium-214) have been assigned in accordance with 
the specifications set forth in 49 CFR 173.433 (a) (2). 

Determination of permissible quantities for samples that are 
contaminated with FMPC waste is more complicated than simple 
reference to the A2 values, since such material contains a mix- 
ture of radionuclides. For such mixtures, two rules apply. A 
mixture of radionuclides from a single decay chain is considered 
to be a single radionuclide if the following criteria are met: 
(1) the parent and daughters are present in their naturally 
occurring proportions (for example, in secular equilibrium) ; (2) 
no daughter has a half-life longer than 10 days; and (3) no 
daughter has a half-life longer than the parent radionuclide. 
For such a mixture, the A2 quantity to be applied is that of the _ n  

parent radionuclide (49 CFR 173.433 (b) (2)). For those mixtures. 
-. . 
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Isotope 

U-238 
Th-234 
U-234 
Th-230 
Ra-226 
Rn-222 
Pb-210 
Bi-210 
Po-210 

TABLE 6 -3 
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A, AND A, QUANTITIES FOR RADIONUCLIDES 
OF THE URANIUM DECAY SERIES 

Atomic 
Numbez 

92 
90 
92 
90 
88 
86 
82 
83 
84 

Decay Hal f - Li f ea 

Alpha 
Beta 
Alpha 
Alpha 
Alpha 
Alpha 
Beta 
Beta 
Alpha 

4.5~10’ y 
24 d 

2.5~10~ y 
7 .5x104 y 
1622 y 
3.8 d 
22 Y 
5 d  

138 d 

Quantity in Curies 
A1 A2 

Unlimited 
10 

100 

10 
10 
100 
100 
200 

3 ’  

Unlimited 
10 

0.1 
0.003 
0.05 
2.0 
0.2 
4.0 
0.2 

“Abbreviations: y = years; d = days; m = minutes; s = seconds 
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, < ’  

F 

1.53 



RI/FS Rev.: 4 

in which the identit r and actir ity of radioni 

Date: TBD 
Vol. V Sect. 6.0 
Page 56 of 73 

clides is known, the 
permissible quantity for each radionuclide must be such that the 
following equation is true: 

'': F, + F, + ... + F, ... F, 1. 1 

th where F, is the ratio of the total activity of the k 
radionuclide to its A1 or A2 quantity [49 CFR 173.433(b) (3)]. 

6.8.3.2 Low Specific Activity Materials 
Low Specific Activity (LSA) materials include uranium and thorium 
ores, physical and chemical concentrates of these ores (e.g., 
yellow cake), unradiated natural or depleted uranium or thorium, 
nonradioactive material externally contaminated with 
radioactivity that is not readily dispersible, and material in 
which the radioactivity is essentially uniformly distributed and 
does not exceed certain prescribed concentration limits. These 
limits for radionuclides of the uranium decay series, beginning 
with thorium-230, are listed in Table 6-4. In general, these 
concentrations will not be exceeded in FMPC samples. 

Details for shipping LSA materials are described in 49 CFR 
173.425. The chief advantage of shipping under the LSA category 
arises when the shipment is consigned Exclusive Use; that is, 
under the supervision or direction of a single consignor from 
point of origin to final destination [49 CFR 173.403(i)]. When 
packaged shipments of LSA materials are consigned as Exclusive- 
Use, the shipment is exempt from specification packaging, 
labeling and marking. 
following [49 CFR 173.425 (b) 1 : 

Requirements that must be met include the 

e:. <-, f 
QAPP /2/11-5!901DEI 

154 



c . =.SI . .  95 
' t  . 

j 
RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 6.0 
Page 57 of 73 

TABLE 6 -4 

LOW SPECIFIC ACTIVITY (LSA) CONCENTRATION LIMITS FOR RADIONUCLIDES 
OF THE URANIUM DECAY SERIES 
[FROM 49 CFR 173.403 (N) (411 

* ,  

Nuclide A2 Value Estimated Averacre Concentration 
( cur i es 1 Microcuries/Gram Curies/Kilocrram 

Th-230 0.003 
Ra-226 0.05 
Rn-222 2.0 
Pb-210 0.2 
Si-210 4.0 
Po-210 0.2 

0.1 
0.1 
300 
5.0 
300 
5.0 

0.0001 
0.0001 

0.3 
0.005 

0.3 
0.005 
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0 The shipment must be consigned Exclusive Use, unloaded 
from the conveyance in which it was originally loaded, 
and accompanied by written instructions for the 
maintenance of Exclusive Use shipping controls. LSA 
materials cannot be shipped by air. 

that will not leak under normal conditions of trans- 
port, and each package must be marked alRadioactive - 
LSA . I' 

0 The material must be packaged in strong, tight packages 

0 The package does not exceed the limits for removable 
radioactive contamination and radiation level. 

0 The transport vehicle must be appropriately placarded, 
unless the shipment consists solely of unconcentrated 
uranium and thorium ores. 

6.8.3.3 Limited Ouantities of Radioactive Material 
Limited quantity shipments of radioactive material must meet the 
requirements specified in 49 CFR 173.421 and 173.423. If the 
activity per package does not exceed A2 quantity of the 
radionuclide, then it is exempt from specification packaging and 
from the associated shipping-paper, marking, and labeling 
requirements. Instead, the package need only comply with the 
following requirements: 

0 The material must be packaged in strong, tight packages 
that will not leak under normal conditions of trans- 
port. The outside of the inner packaging, or the out- 
side of the packaging itself when there is no inner 
packaging, must be marked I8Radioactive. Io 

. The package does not exceed the limits for removable 

0 The package must be certified as being acceptable for- 

radioactive contamination and radiation level. 
- --.--- 

transport by having a notice enclosed in or attached to 
the package, stating the name of the consignor and 
including this statement: "This package conforms to 
conditions and limitations specified in 49 CFR 173.421 

QAPP /2/11-?-,9'0j/DM , , :. ? ..+ 
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for excepted radioactive material, limited quantity, 
n.o.s., UN2910." 

One advantage of limited quantity shipments is that there are no 
restrictions on.air transport. [Guidelines specified in the 
International Civil Aviation Organization (ICAO) regulations 
should be consulted for air shipments of radioactive materials.] 
The major disadvantage is the low concentrations and quantity 
weights permissible for mixtures of different radionuclides. 

6.8.4 RADIATION AND CONTAMINATION CONTROL 
Measurements of radiation level (dose rate) and of nonfixed (re- 
movable) radioactive contamination are conducted on radioactive- 
material shipments to control exposure to radioactivity. Inspec- 
tors of such shipments can readily determine whether the packages 
comply with the regulations summarized below. 

6.8.4.1 Radiation Limits 
Radiation level is the radiation dose-equivalent rate expressed 
in millirem per hour (mrem/h) [49 CFR 173.403 (v) I . Permissible 
radiation levels for various shipping categories are described 
below: 

. Limited Ouantitv Packaqes The radiation level at any 
point on the external surface of the package may not 
exceed 0.5 mrem/h [49 CFR 173.421(b)]. 

. LSA Packases The radiation level of the LSA packages 
transported as Exclusive Use shipments shall not at any 
time during transport exceed any of the following 
limits [49 CFR 173.441(b)I : 

- 200 mrem/h on the accessible external surface of the 
package; or 1,000 mrem/h if the following criteria 
are met: the shipment is made in a closed transport 
vehicle, the package is secured so that its position 
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remains fixed during transport , and no unloading/ 
loading operations occur between the beginning and 
end of transport; 

- 10 mrem/h at any point on the outer surface of the 
transport vehicle; 

outer surfaces of the transport vehicle; and 

* .  

- 10 mrkm/h at any point 2 meters (6.6 feet) from the 

- 2 mrem/h at any normally occupied position in the 
transport vehicle. 
private motor carriers when personnel operate under a 
radiation protection program. 

This provision does not apply to 

0 Other Packases The radiation level must not exceed 200 
mrem/h at any point on the external surface of the 
package, and the transport index must not exceed IO. 

6.8.4.2 Contamination Control 
Nonfixed (removable) radioactive contamination is defined as 
radioactive contamination that is easily removed from the surface 
by wiping with an absorbent material [49 CFR 173.403(r)]. The 
maximum permissible limits for removable radioactive contamina- 
tion, as set forth in 49 CFR 173.443 (a), are summarized below; 
these limits apply to any area of 300 squar,e centimeters. 

. micro Ci/cm2 or 22 disintegrations per minute 
(dpm)/cm2,. for beta/gamma-emitting radionuclides, all 
radionuclides with half-lives less than 10 days, natur- 
al uranium, natural thorium, uranium-235, uranium-238, 
thorium-232, and thorium-228 and thorium-230 when con- 
tained in ore and physical concentrates; and 

. micro Ci/cm2 or 2.2 dpmlcm’, for all other alpha- 
emitting radionuclides. 

Exclusive use consignments of radioactive material may not exceed 
these limits at the beginning of transport, and may not exceed 10 

.: ‘~t~imes the limits at any time during transport (49 CFR 173.443). 

QAPP /2/11-5-90/DM 
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6.8.5 SAMPLES CLASSIFIED AS POISON "A" 

6.8.5.1 Packasinq 
Collect samples in a polyethylene or glass container which is of 
an outer diameter, narrower than the valve hole in a DOT Spec. 
#3A1800 or #3A180'0 metal cylinder. Fill sample container allow- 
ing sufficient ullage (approximately 10 percent by volume) so it 
will not be liquid-full at 130 F. Seal sample container. 

Attach a properly completed identification tag to sample 
container . 

With a string or flexible wire attached to the neck of the sample 
container, lower it into a metal cylinder which has been partial- 
ly filled with incombustible, absorbent loose packaging material 
(vermiculite or diatomaceous earth). Allow sufficient absorbing 
material between the bottom and sides of the container and the 
metal cylinder to prevent breakage and absorb leakage. After the 
cylinder is filled with cushioning material, drop the ends of the 
string or wire into the cylinder valve hole. Only one sample may 
be placed in a metal cylinder. 

Replace valve, torque to 250 feet/pound (for one-inch opening) 
and replace valve protector on metal cylinder, using teflon tape. 

One or more cylinders may be placed in a DOT-approved outside 
container . 

6.8.5.2 Markins and Labelinq 
Abbreviations will be used only when specified. The following 
information will be placed on the side of the cylinder, or on a 

QAPP /2/11-5-90/DM a 159 
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tag wired to the cylinder valve protector, either hand printed or 
in label form: 8@Poisonous Liquid, n.o. s. In or fiaPoisonous Gas, 
n.0.s. NA9035,a1 laboratory name and address. Place the following 
DOT label on the cylinder: "Poisonous Gas" (even if the sample 
is liquid). . ,  

If the metal cylinders are placed in an outside container, both 
the container and cylinders inside will have the same markings 
and labels as above. In addition, IILaboratory Sample" and "In- 
side Packages Comply With the Prescribed Specificationsno will be 
marked on the top and/or front side of the outside container. 
"THIS SIDE UPo1 marking will be placed on the topside of the con- 
tainer, with upward pointing arrows on all four sides. 

6.8.5.3 ShipDins Papers 
The bill of lading will be completed and the certification state- 
ment signed (if the carrier does not provide a certification 
statement, a standard industry form will be used) with the 
following informatim in the order listed. One form may be used 
for more than one exterior container. Abbreviations will be used 

only as specified: "Poisonous Liquid, n.0.s. NA9035, 8aLimited 
Quantity" or IILtd. Qty.", net weight or net volume. The net 
weight or net volume must be placed just before or just after the 
loPoisonous Liquid, n.o.s." marking. 

-, 5 .P$X 

A chain-of-custody record will also be properly executed and 
included in the container or with the cylinder, if legal use of. -! 

samples is required or anticipated. 

- L. p. 
f . :  i I 4 <, . 4  6 .  
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Unless samples are driven to the laboratory, an employee will 
accompany shipping container to the transport carrier and, if 
required, open the outside container for freight inspection. 
Alternately, samples may be shipped through the WMCO 
Transportation Department. 

Using the word alpoisonousla does not convey the certain knowledge 
that a sample is in fact poisonous, or to what degree it may be 
poisonous; however, it is intended to describe the class of 
packaging in order to comply with DOT regulations. 

6.8.5.4 Transportation 
Poison ltAaa categorized packages may not be transported by Federal 
Express Corporation (air cargo) or other common carrier aircraft, 
or by rental, non-government aircraft. Samples may be shipped by 
ground transport or government-owned aircraft. 

6.8.6 SAMPLES CLASSIFIED AS FLAMMABLE LIQUIDS OR FLAMMABLE 
SOLIDS PROCEDURES 

6.8.6.1 Packasinq 
Samples will be collected in a glass container with non-metallic, 
Teflon-lined screw cap allowing sufficient ullage (approximately 
10 percent by volume) so that the container is not liquid full at 
130 F. If an air space in the innermost container cannot be 
tolerated in order to maintain sample integrity, the sample will 
be placed within a second container to provide the required 
ullage. 

A properly completed sample identification tag will be attached 
to the sample container. 

QAPP /2/11-5-90/DM 0 
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The sample container closure will be sealed and the sample placed 
in a two-millimeter -thick (or thicker) polyethylene bag, one 
sample per bag. The sample identification tags will be 
positioned to enable it to be read through the bag. 

The sealed bag will be placed inside an appropriate size metal 
can with enough incombustible, absorbent, cushioning matter 

* ,  

(e.g.,, vermiculite, diatomaceous earth) to prevent breakage and 
absorb liquid; one bag per can. The can will be pressure closed 
using clips, tape, or other positive means to hold the lid 
securely, tightly, and effectively. 

One or more metal cans will be placed (or single one-gallon bot- 
tle) surrounded with incombustible, absorbing packaging material 
for stability during transport into a strong outside container, 
such as a cooler or inside an approved fiberboard box. 

6.8.6.2 Markins and Labelinq 
Abbreviations will be used only when specified. The following 
information will be placed on the metal can (or 1-gallon bottle), 
either hand printed or in label form: laboratory name and ad- 
dress, "Flammable Liquid n.0.s. UN1993" or "Flammable solid 
n.0.s. UN1325.I' Not otherwise specified (n.0.s.) is not used if 
the flammable liquid or solid is identified. In that case, the 
name of the specific material is used and listed before the cate- 
gory (e. g. , "Flammable Liquid") . 

The following DOT labels will be placed on the outside of the can 
(or bottle) : 8aFlammable Liquid" or "Flammable solid.18 The "Dan- 
gerous When Wet" label will be used with the "Flammable solida1 
label if the material meets the definition of a water reactive 

QAPP /2/11-5-90/DM 
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material. The "Cargo Aircraft Only" label will be used if the 
net quantity of the sample in each package is greater than one 
quart (for 8oFlammable Liquid," n.0.s.) or 25 pounds (for 
I8Flammable solid" n.o.s.1 . [49 CFR 172.402, 172 .lo11 . 

If the cans are placed in an exterior container, both that con- 
tainer and inside can (or bottle) will have the same markings and 
labels as above. 

The words, "This End Up" or "This Side Up, will be clearly 
printed on the top of the outer package. Upward pointing arrows 
will be placed on the sides of the package. The words, 
"Laboratory Samples," will also be printed on the top of the 
package. 

e .  

6.8.6.3 Shimins PaDers e 
Abbreviations will be used only when specified: "Flammable 
Liquid n.0.s. UN1993" or "Flammable Solid n.0.s. UN1324"; Limited 
Quantity (or Ltd. Qty.) ; net weight or net volume (abbreviations 
of weight or volume are acceptable). Further descriptions such 
as "Laboratory Samples" or "Cargo Aircraft Only" (if applicable) 
are allowed if they do not contradict the required information. 
The net weight or net volume will be placed just before or j u s t  

after the l°Flammable Liquid, n. 0 .  s . I' or "Flammable Solid, n. 0 .  s .  It 

description. The bill of lading will be completed and the 
certification statement signed (if the carrier does not provide, 
a standard industry form will be used) with the following 
information in the order listed. One form may be used for more+ - . A  j 

than one exterior container. 

.?*??-?.X 
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A chain-of-custody record,,properly executed, will be included in 
the exterior container. 

6 . 8 . 6  . 4  TransDor tation 
Unknown hazardous substances classified as flammable liquids may 
be transported by rented or common carrier truck, bus, railroad, 
or by Federal Express Corporation, but they should not be trans- 
ported by any other common carrier air transport, even "cargo 
only" aircraft. (DOT regulations permit "cargo only" aircraft 
such as TWA, United, etc.; however, difficulties with regular 
airline transportation suggests avoiding these types of 
transportation. 

These procedures are designed to enable air cargo shipment by 
entities such as Federal Express; however, they should not be 
construed as an endorsement of a particular commercial carrier. 

If samples are transported by any type of government-owned 
vehicle, including aircraft, DOT regulations are not applicable. 
However, personnel will use the packaging procedures described. 
The bill of lading with a certification is an exception and does 
not have to be executed. 

6.9 SAMPLE BOTTLE PREPARATION AND SAMPLE PRESERVATION 
Sample containers and appropriate preservatives are presented in 
Tables 6-5 and 6-6 for specific chemical and radiological param- 
eters. Sample bottles containing premeasured amounts of the 
appropriate chemical preservatives are prepared in the field 
trailer and are shipped to the field. Sample bottles are pur- 
chased precleaned in accordance with U.S. EPA specifications 
Volatile organic analysis (VOA) vials are purchased precleaned. 

. .- 
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Glass containers for other organic analyses are washed with a 
nonphosphate detergent, rinsed with tap water, rinsed with 
methanol, rinsed with deionized water, and allowed to air dry. 
Plastic containers for metals analyses are washed with a nonphos- 
phate detergent,,rinsed with tap water and deionized water, and 
then rinsed with .dilute nitric acid. Plastic containers for 
other general chemistry ..r and radiological procedures are washed 
with a nonphosphate detergent and rinsed with tap water and dei- 
onized water. 

c 

. ~ .. .. . -i 
.- . -.. > 

. .  - . ,._. 
. . . .  . 
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7.0 CHAIN-OF-CUSTODY PROCEDURES 

7.1 FIELD SAMPLING 

The following will be used in the chain-of-custody process for 
sample tracking and field activities: 

e Sample identification and labeling; 
0 Sample chain-of-custody record; 
0 Sample collection log; and . Laboratory request for analysis form. 

7.1.1 SAMPLE IDENTIFICATION AND LABELING 
~ l l  samples will be adequately marked for identification from the 
time of collection and packaging through shipping and storage. 
Marking will generally be made on the sample container 
bottle, etc.) but may be applied directly to the sample, or on a 
tag or label attached to the sample or container, depending on 
the type of sample and its intended use. 
will include, as appropriate: 

(jar, 

Sample identification 

Pro j ect name and number ; 

. Sample number; 

0 Sample location (e.g., boring, test pit, depth or sam- 
pling interval, and field coordinates); 

0 Sampling date and time; 

. The initials of the individual(s) performing the 
sampling; and 

0 Sample preservative, if used. 

An example of a sample label is illustrated in Figure 7-1. 
sample numbering system will be established for the purpose of 
identifying the samples according to location and type as 
described in Sampling Plan, Volume 1, Introduction. 

A 
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7.1.2 CHAIN-OF-CUSTODY RECORD 
Documentation of the sample chain of custody is provided by the 
use of a chain-of-custody record that includes the sampling 
location, the type and amount of samples collected, the date and 
time of sample collection, the name(s) of the person(s) 
responsible for sample collection, the date and time of all cus- 
tody transfers, the signature of the person relinquishing and 
accepting sample custody, and other pertinent information. 

Chain-of-custody procedures document sample possession from the 
time of collection to disposal. A sample is considered in cus- 
tody if it is:. 

0 In one's physical possession; 

0 In view, after being in physical possession; 

Locked so that no one can tamper with it, after havina - 
been in physical custody; and/or 

In a secured area, restricted to authorized personnel. 

A chain-of-custody record will be initiated in the field and will 
accompany each group of samples during shipment to the labora- 
tory. Each time custody of the sample changes, the new custodian 
will sign the record and indicate the date(s) of transfer. ~n 

example of a chain-of-custody record is included in Figure 7-2. 

If the samples are shipped to the laboratory by commercial 
carrier, the original chain-of-custody record shall be sealed in ..-- 
a watertight container, placed in the shipping container, and the 
shipping container sealed prior to giving it to the carrier. 

** 
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SAMPLE LABEL 

Project Name Project Number 

Sample Location Number 

Borhg/Well No. Date 

Colledor's Name Time 

Sample Type Ground Water Surface Water 

Soil S fudgewaste 

Phameters Preservative 

Bottle of - Filtered -Nonfiltered 

.. %,._ . .-. . . 

1-74 
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If the samples are directly transported to the laboratory, the 
original chain-of-custody form shall be kept in possession of the 
person delivering the samples. 

For samples shipped by commercial carrier, the waybill shall 
serve as an extension of the chain-of-custody record between the 
final field custodian and receipt in the laboratory. (The 
carrier and waybill number will be written on the chain-of- 
custody record. If the original chain-of-custody record is 
sealed in the shipping container before the waybill number is 
received, then this number will be written on the copy of the 
chain-of-custqdy record.) 

Laboratory sample receipt is discussed in Section 7.2.1. 

~ l l  original chain-of-custody records, analytical data, and other 
project laboratory documentation will be maintained by the 
subcontractor laboratory in a project file. Laboratory project 
files will be stored in a central filing system pending 
disposition by DOE. 

A legible copy of the field chain-of-custody record will be main- 
tained in the project central files at the site. Once samples 
are received in the laboratory, chain-of-custody records will be 
signed by a designated representative of the laboratory and 
copies of the signed chain-of-custody records will be submitted 
to the project site office. 

1.75 
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7.1.3 SAMPLE COLLECTION LOG 
A sample collection log is prepared at the site for each sample 
to record information pertaining to the location and collection 
of a sample. 
collection log, as appropriate: 

The following information is required on the sample 

0 Unique sample number; 

rn Sample location; 

rn Collector initials; 

rn Date and time sample collected; 

0 Sample coordinates (Ohio State Planar System) ; and 

rn Sample identification (type, media, sequence, blank, 
spike, duplicate, split). 

An example of a sample collection.'log is provided in Figure 7 - 3 .  

7.1.4 LABORATORY REQUEST FOR ANALYSIS FORM 

The laboratory request for analysis form is prepared to indicate 
the testing or analyses program required for the collected 
samples. The following information is recorded on the laboratory 
request for analysis form: 

Pr oj ec t name and number ; 

Date samples shipped; 

rn Required report date and turnaround times for testing 
or analysis; 

I_)* i 

rn Contact (with telephone number) for receipt of the 
analytical report and billing invoices; 

0 Sample identification numbers; and 

Sample volume collected and preservatives used, if 
any. 

1.77 
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An example of a laboratory request for analysis form is provided 
in Figure 7 - 4 .  

7.2 ANALYTICAL LABORATORY 

7.2.1 LABORATORY 'SAMPLE RECEIPT 
Upon sample receipt at the laboratory, sample management 
personnel shall perform the following: 

1) The custody seals of the cooler and, if used, on the 
sample containers, shall be examined for breakage 
and/or tampering. The condition of the custody seals 
will be noted on the Sample Receipt and Coding 
Checklist. Any breakages of the seals will be 
documented on a deficiency/nonconformance memo and the 
client shall be notified. 

2) The temperature of the cooler is measured and recorded 
on the chain-of-custody record and the Sample Receipt 
log. Samples for chemical analysis that are received 
outside the temperature range of 2-6O C will be 
documented on a deficiency/nonconformance memo and 
shall not be analyzed unless the client so directs in 
writing after being notified. 

3 )  When a sample is removed from the shipping container, 
the sample identification on the sample container is 
checked against that listed on the chain-of-custody 
record and the request for analysis form. If 
discrepancies exist, appropriate notes. (initialed and 
dated) are made on the chain of custody record form, 
if necessary, and documented on a 
deficiency/nonconformance memo. The client shall be 
notified for resolution of discrepancies. 

4 )  Each sample will be assigned a unique number. A 
numbered label is then affixed to each sample 
container. The numbers are assigned sequentially as?-ij 

through the laboratory by laboratory sample numbers. ; 
.& 

' samples are coded in. Samples are then processed -3 
'3  

a - 
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7.2.2 STORAGE 
Samples for chemical analysis are stored under refrigeration in 
secured, temperature -monitored ref rigerator s accompanied by an 
Internal-Chain-of-Custody form, which is signed and dated, 
relinquishing the sample to storage. 

Samples are stored as prescribed by applicable regulatory 
requirements. 

7.2.3 INITIATION OF TESTING PROGRAM 
As stated in Section 7.1.4, a request for analysis form shall be 
submitted with the samples to the laboratory. If the analytical 
program is not defined with the sample shipment, sample 
management personnel shall immediately notify the manager 
responsible for the work for definition of the analysis program. 

The Laboratory Manager and assigned personnel are responsible for 
prioritizing samples on the basis of holding time and time needed 
to include the samples into the laboratory sample stream. 

7.2.4 SAMPLE DISPOSAL 
The chain-of-custody record for the sample is completed as part 
of sample disposal. There are several possibilities for sample 
disposition: 

The sample may be completely consumed during analysis. 

Samples may be returned to the client or location of 
sampling for disposal. 

The samples may be stored after analysis. Proper 
environmental control and holding time must be 
observed if reanalysis is anticipated. If reanalysis 
is not anticipated, environmental conditions for 
storage will not be observed. 

..( , .*. ; . . . - 1  
. .  
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The Laboratory Manager shall determine disposition. of samples if 
not specified on the request for analysis form (Figure 7-4). 

In general, laboratories will not maintain samples and extracts 
longer than six months beyond completion of analysis, unless 
otherwise specified. 

. , - -'-.: - . .  ' 
. 1 .  
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8 . 0  EOUIPMENT CALIBRATION/MAINTENANCE 
Measuring and test equipment used in the field and laboratory 
shall be controlled by a formal calibration program. The program 
shall provide equipment of the proper type, range, accuracy, and 
precision to provide data compatible with specified requirements. 
Calibration of measuring and test equipment may be performed 
internally using in-house reference standards (e.g., primary 
standards, EPA standards, NIST standards, or certified standards) 
or some external. agencies or manufacturers. 

8.1 RESPONSIBILITIES 
The responsibility for laboratory instrument or equipment 
calibration rests with the applicable Laboratory Manager. Field 
equipment is the responsibility of the assigned manager. 

8 . 2  CALIBRATION PROCEDURES 
Documented and approved procedures will be used for calibrating, 
measuring, and test equipment. Whenever possible, widely- 
accepted procedures, such as those published by ASTM or the U.S. 
EPA, or procedures provided by manufacturers in equipment 
manuals, will be adopted. 

Calibrated equipment shall be uniquely identified by using either 
the manufacturer's serial number, a calibration system 
identification number, other identifier(s). A calibration 
sticker will be attached to the appropriate equipment, or an 
appropriate entry will be made in a calibration log, so personnel 
can recognize the most recent date of calibration and/or when the 
next calibration is due. 

It is the responsibility of all personnel to check calibration 
1 status prior to using the equipment. 

1.83 
. . I  . ' 
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Measuring and test equipment shall be calibrated at prescribed 
intervals and/or as part of operational use. Frequency shall be 
based on the type of equipment, inherent stability, 
manufacturer’s recommendations, values given in national 
standards, intended use, and experience. Equipment shall be 
calibrated, whenever possible, using reference standards having 
known relationships to nationally recognize standards (e.g., 
NIST) or accepted values of natural physical constants. If 
national standards do not exit, the basis for calibration shall 
be documented. 

Reference staqdards (physical, radiological, and chemical) shall 
be used only for calibration. Physical standards shall be stored 
separately from working, measuring, and test equipment. 
Equipment that fails calibration or becomes inoperable during use 
and is not recalibrated immediately shall be removed from service 
and segregated to prevent inadvertent use, or shall be tagged to 
indicate that it is out of calibration. Such equipment shall be 
repaired and satisfactorily recalibrated to the satisfaction of 
the Laboratory Manager of or manager responsible for field 
equipment, as applicable. Equipment that cannot be repaired 
shall be replaced. 

Records shall be prepared and maintained for each piece of 
calibrated measuring and test equipment to indicate that 
established calibration procedures have been followed. Records 
for prime contractor field equipment and subcontractor field 
equipment will be retained in the project files. Records for 
laboratory equipment will be maintained by the laboratory. 
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8.3 FIELD MEASURING AND TEST EOUIPMENT 
The responsible manager, or designee, shall maintain a list of 
all field measuring and test equipment (WE) used for the 
collection of project data. The list will include the 
description and manufacturer of each piece of MTE, the unique 
identifier, the required calibration frequency, and the number 
and/or title of the calibration procedure or method to be used. 
The Project Quality Assurance Officer shall review the list for 
adequacy and shall review and approve the calibration procedures 
methods before their use. 

Other records as specified in Section 8.2 shall also be prepared 
and maintained. 

8.4 ANALYTICAL LABORATORY INSTRUMENTATION AND EQUIPMENT 
8.4.1 Instruments and equipment included in calibration 

schedules include, but are not limited to: 

* Instrumentation 
* Automatic pipettors 
* Thermometers 
* laboratory balances 

8.4.2 Calibration records shall include, as appropriate: 

* Type and unique identification number of 

* calibration frequency and acceptable tolerances 
* Identification of calibration procedures 

* Calibration dates and results 
* Identification of personnel/organizations 

performing calibrations 
* Certification or statement of calibration 

provided by manufacturer or external agency 
* statement of calibration acceptance or failure 

equipment 

emp 1 oy ed 
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8.4.3 Laboratory instruments shall be calibrated in 
accordance with the following protocol: 

8.4.3.1 For samples analyzed under the SOW dated 
July 1988 for Inorganics, the following 
shall apply: 

8.4.. 3.1.1 Instruments shall be calibrated 
with a minimum of three standards 
.and a blank for all analytes. 

0.4.3.1.2 

8.4.3.1.3 

8.4.3.1.4 

Calibrations (ICV/CCV) shall be 
verified through the sue of NIST 
standards, where available. If 
NIST standards are not available, 
calibrations shall- be verified 
using a standard from a source 
differing from that used to 
calibrate the instrument. 
Calibration verifications shall be 
run for every ten samples analyzed 
(every 20 injections for graphite 
furnace). See Table 8.1 for 
recovery requirements. If not 
within specified range, terminate 
the analysis, correct the problem, 
recalibrate, and reanalyze the 
preceding 10 samples since the last 
ccv meeting recovery requirements. 
Calibration blanks (ICB/CCB) shall 
be run for every 10 samples (every 
20 injections for graphite furnace) 
and shall have concentration of 
less than 2 CRDL. If not within 
specified range, terminate the 
analysis, correct the problem, 
recalibrate the instrument, verify 
the calibration, reanalyze the 
preceding 10 samples since the last:. 
CCB meeting blank requirements. . 

CRDL standards shall be run at the 
beginning and end of an ICP run or 
twice per 8 hour shift. The ICP 
CRDL shall be at two times the 
CRDL. CRDL standards for AA shall 
be at the CRDL and shall be run 

. . -  
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after the Initial Calibration 
verification (ICV) . 
Preparation blank requirements are 
covered in Section 11.4.1.5. 

8 i4.3 .l. 6 ICP Interference Check (ICs) 
samples shall be run at the 
beginning and end of analysis or 
twice per 8 hour period, whichever 
is more frequent and shall be 
analyzed after the ICV. Both ICs A 
and ICs AB are included. Results 
of solution AB must be 2 20%. If 
not within the specified range, 
terminate the analysis, correct the 
problem, and reanalyze all samples 
run since the last ICs AB meeting 
specifications. 

8.4.3.1.7 Spike sample analysis is covered in 
Sections 4.5 and 11.4.1.8. For 
flame AA, ICP, and CN analysis, if 
the matrix spike is not within 2 
2 5 %  of known value and the sample 
concentration does not exceed four 
times the spike concentration, a 
post digestion spike must be run 
for those elements that do not meet 
the criteria (exception: Ag). 

8.4.3.1.8 Duplicate sample analysis is 
covered in Sections 4.4 and 
11.4.1.9. 

8.4.3.1.9 Laboratory Control samples (LCS) 
are covered in Section 11.4.1.12. 

8.4.3.1.10 ICP serial dilution analysis (L) 
must be performed on a sample from- 
each group of samples of a similar 
sample type (i.e., water, soil) or 
for each sample delivery group, 
whichever is more frequent. If the 
analyte is a minimum of 50 times 
the instrumental detection limit 
(IDL), the serial dilution must 
agree within 10% of the original 

187 
' ' ', r:,: : 
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determination after correction for 
dilution. If not within lo%, the 
analyte is flagged "E" on forms I- 
IN and IX-IN. 

8.4.3.1.11 Instrumental Detection Limits (IDL) 
must be performed quarterly and 
must be equal to or less than the 
CRDLs listed in Table 9.2. IDLs 
are determined by multiplying by 
three, the average of the standard 
deviations obtained on three 
nonconsecutive days from the 
analysis of a standard solution at 
a concentration three to five times 
the IDL with seven consecutive 
measurements per day. See also 
Section 9.1.1.1. 

8.4.3.1.12 

8.4.3.1.13 

8.4.3.1.14 

8.4.3.1.15 

Inter e 1 emen t cor r ec t ions for IcP 
shall be performed annually for A l ,  
Ca, Fe, and Mg, at a minimum. 
Corr ection factors for other 
analytes must be reported if they 
were applied. 

Linear range analysis for ICP must 
be performed quarterly. The 
standard used must be analyzed 
during routine analytical runs and 
must be within 5 %  of true value. 

Samples analyzed by graphite 
furnace require duplicate 
injections for all samples. All 
analyses must fall within the 
calibration range of the 
instrument. Samples which do not 
fall within calibration range shall 
be diluted and reanalyzed. 

All samples, except the matrix 
spike, shall have an analytical 
(post digestion) spike when 
analyzing by graphite furnace. The 
analytical spike shall be run in 
duplicate and shall be at two times 
the CRDL. 

,.. . 
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The preparation blank analytical 
spike recovery must be within 85- 
115% when analyzing samples by 
graphite furnace. If not, verify 
by respiking and rerunning the prep 
blank once. If still out, correct 
the problem and reanalyze all 
samples associated with the blank. 

The LCs for furnace must be 
quantified from the calibration 
curve and must not be run by the 
Method of Standard Additions (MSA) . 
See also Section 11.4.1.11. 

8.4.3.2 For samples analyzed for volatiles under the SOW 
dated February 1988 for Organics, the following 

' shall apply: 

8.4.3.2.1 Each CGMS system used for the 
analysis of volatile TCL compounds 
must be tuned to meet the 
requirements listed in Table 8.2. 
Instruments shall be tuned at least 
once for every 12 hours of 
continuous operation. 

8.4.3.2.2 

8.4.3.2.3 

8.4.3.2.4 

Initial calibration of the GCMS 
volatile instrument is required at 
20, 50, 100, 150, and 200 ug/L. 

The average relative response 
.factors for volatiles must be 
calculated for all compounds. A 
system performance check must be 
made before this calibration curve 
is used. The minimum average 
relative response factor (RRF) is 
.300 (.250 for bromoform). The 
five SPCCs are chloromethane, 1,1- 
dichloroethane, bromoform, 1,1,2,2- 
tetrachloroethane, and 
chlorobenzene. 

The calibration Check Compounds 
(cCC) for volatiles are I,I- 
dichloroethene, chloroform, 1,2- 
dichloropropane, toluene, 
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ethylbenzene, and vinyl chloride. 
The percent difference of relative 
response factors for CCCs must be 
less than or equal to 30% for 
initial calibration and 25% for 
continuing calibration. 

8.4.3.2.5 Continuing calibration check for 
volatiles.is 50 ug/L and must be 
analyzed every 12 hours. 

8.4.3.3 For samples analyzed for semivolatiles under the 
SOW dated February 1988 for Organics, the 
following shall apply: 

8.4.3.3.1 

8.4.3.3.2 

8.4.3.3.3 

Each GCMS system used for the 
analysis of semivolatile compounds 
must be tuned to meet the 
requirements listed in Table 8.3. 
Instruments shall be tuned at least 
once for every 12 hours of 
continuous operation. 

Initial calibration of the GCMS 
semivolatile instrument is required 
at 20, 50, 80, 120, and 160 
nanograms. The 20 nanogram 
standard is not required for 
benzoic acid, 2,4-dinitrophenol, 
2,4,5-trichloropheno1, 2- 
ni troaniline , 3 -ni troaniline , 4 - 
nitroadline, 4-nitrophenol, 4,6- 
dini tr o - 2 -me thylphenol , and 
pentachlorophenol. 

The average relative response 
factors for semivolatiles must be 
calculated for all compounds. A 
system performance check must be 
made before this calibration curver. _I 

is used. The minimum average 
relative response factor 0.050 for 
the SPCCs. For semivolatiles, the 
SPCCs are N-nitroso-di-n- 
propylamine, 
hexachlorocyclopentadiene, 2,4- 
dinitrophenol, and 4-nitrophenol. 
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8.4.3.3.4 The CCCs for semivolatiles are 
acenaphthene, 1,4-dichlorobenzene, 
hexachlorobutadiene, N-nitroso-di- 
n-propylamine, Di-n-octylphthlate, 
fluoranthene, benzo (alpyrene, 4- 
chloro-3-methylphenol, 2,4- 
dichlorophenol, 2-nitrophenol, 
phenol, pentachlorophenol, and 
2,4,6-trichlorophenol. The percent 
difference of relative standard 
deviation for CCCs must be less 
than or equal to 30% for initial 
calibration and 25% for continuing 
calibration. 

8.4.3.3.5 Continuing calibration check for 
semivolatiles is 50 nanograms and 
must be analyzed every 12 hours. 

8.4.3.4 For samples analyzed for pesticides/PCBs under the 
SOW dated February 1988 for Organics, the 
following shall apply: 

8.4.3.4.1 _Retention windows must be 
established for pesticides for each 
pesticide/PCB target compound. 
Retention time for 4,4'DDT must be - > 12 minutes. 

8.4.3.4.2 

8.4.3.4.3 

8.4.3.4.4 

8.4.3.4.5 

Calibration factors for compounds 
in evaluation mixes (aldrin, 
endrin, and dibutylchlorendate, and 
4,4'-DDT) must be less than 10% on 
columns used for quantitation. If 
DDT is greater than lo%, then it is 
quantified on confirmation column. 
DDD and DDE must also be plotted. 

Percent breakdown of endrin or 
4,4'-DDT must not exceed 20%. .. q .<*  e _-._. 

The 72 hour sequence in Table 8.4 
is to be followed for pesticide/PCB 
analysis. 

The retention time sift for 
dibutylchlorendate must be 
evaluated for each sample and must 
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be less than 2.0% difference for 
packed columns, less than 1.5% for 
widebore capillary columns, and 
less than 0.3% for narrow-bore 
capillary columns. 

8.4.3.5 Far. samples analyzed for metals under SW-846, the 
requirements listed under Section 8.4.3.1 will 
apply with the following exceptions: 

8.4.3.5.1 ICV/CCV for graphite furnace must 
be 2 20 percent of known value. 

8.4.3.5.2 Preparation blank requirements 
follow those listed in 
Section 11.4.1.5. 

' 8.4.3.5.3 

8.4.3.5.4 

8.4.3.5.5 

8.4.3.5.6 

CRDL calibration standards are not 
required for samples analyzed under 
SW-846. 

If the sample concentration is 
sufficiently high, an analysis if a 
5-fold dilution of the original - 

sample should agree within 10%. If 
not, matrix interference should be 
suspected. 

Graphite furnace analysis requires 
duplicate injections of the 
original sample and at least one 
analytical spike at the instrument. 

Physical properties such as flash 
point, BTUs, specific gravity, 
viscosity, and corrosivity towards 
steel are analyzed in duplicate, 
where sufficient sample is 
available. 

8.4.3.5.7 Detection limits for EP Toxicity 
and TCLP shall be determined as in 
Section 8.4.3.1.11. 

8.4.3.6 Dioxins/furans shall be analyzed by modified EPA- 
Method 8280 and shall be analyzed in accordance 
with the following guidelines: 
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Initial calibration is required 
before any samples are analyzed. 

Routine calibration at 200 ng/mL is 
used to check column performance. 

Isotopic criteria are given in 
Table 8.5. 

Relative response factors are 
calculated for all analytes. 

GC column performance must be 
demonstrated every 12 hours through 
performance check solution for 
isomer-specific analysis only. 

8.5 RADIOLOGICAL LABORATORY INSTRUMENTATION AND EQUIPMENT 

8.5.1 Instruments and equipment included in calibration 
schedules include, but are not limited to: 

* Instrumentation 
* Glass and automatic pipettors 
* Thermometers 
* Laboratory balances 

8.5.2 Calibration records shall include, as appropriate: 

* Type and unique identification number of 

* Calibration frequency and acceptable tolerances 
* Identification of calibration procedures 

used (employed) 
* Identification of personnel/organizations 

performing calibrations 
* Certification or statement of calibration 

provided by manufacturer or external agency 
* Statement of calibration acceptance or failure 

calibrated or background checked in accordance 
with the applicable laboratory's approved SOP. 

equipment 

.mr- - v ,  ;s* i . .2 

8.5.3 The following radiological instruments shall be vq-a 

- Note: Each radiological laboratory a 

begins. Special attention during the approval 
. I . I  subcontractor's SOPS must be approved before work 

$,,:process shall be directed to ensuring the 
? L 6 . t  

' 193 
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compatibility of the SOPS of different laboratory 
subcontractors so that the analytical results will 
be compatible. 

8.5.3.1 Liquid scintillation counting 
systems 

8.5,.3 .2 Alpha spectrometer systems 

8 . 5 . 3 . 3  Alpha/beta counting systems 

8.5.3.4 Germanium spectroscopy systems 

8.5.3.5 Alpha scintillation counting 
instruments 

All measuring and test equipment will be 
calibrated through the use of referenced standards 
at prescribed intervals prior to analysis of 
samples. 

Calibrations shall be verified through the use of 
NIST or NIST-traceable standards of a source 
differing from that used to calibrate the 
instrument, where such standards exist. If no 
national standard exists, the basis for the 
reference standard used shall be documented. 

$9 4 
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TABLE 8.1 

Initial and Continuing calibration Verification 
,- ~ - -  Control Limits for Inorganic Analyses 

- - ^ _  

Inorganic Percent Low Recover High 
Method .Species Limit Limit 

ICP/AA Metals 90 110 
Cold Vapor AA 

and Nitrate-Nitrogen, Chloride, Fluoride, Phenol, Sulfate, 
TOC, TOX, Sulfide, And T1. Phosphorus. 

Table 8.2 

BFB Key Ions and Abundance Criteria 

Mass Ion Abundance Criteria 

50 

75 

95 

96 

17 3 
17 4 

17 5 
17 6 

17 7 

15.0 - 40.0 percent of the base 
peak 
30.0 - 60.0 percent of the base 
peak 
base peak, 100 percent relative 
abundance 
5.0 - 9.0 percent of the base 
peak 
less than 2 percent of mass 174 
greater than 50.0 percent of 
the base peak 
5.0 - 9.0 percent of mass 174 
greater than 95.0 but less than 
101.0 percent of mass 174 
5.0 - 9.0 percent of mass 176. 

195 
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Table 8.3 

DFTPP Key Ions and Abundance Criteria 

Mass Ion Abundance Criteria 
~~~~~ 

51 30.0 - 60.0 percent of mass 198 
68 less than 2.0 percent of mass 69 
70 less than 2.0 percent of mass 69 
127 40.0 - 60.0 percent of mass 198 
197 less than 1.0 percent of mass 198 
19 8 base peak, 100 percent relative 
abundance 
275 10.0 - 30.0 percent of mass 198 
365 greater than 1.00 percent of mass 198 
441 present but less than mass 443 
442 greater than 40.0 percent of mass 198 
443 17.0 - 23.0 percent of mass 442 

Table 8.4 

72 Hour Sequence for Pesticide/PCB Analysis 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

* 
* *  

Evaluation Standard 
Evaluation Standard 
Evaluation Standard 
Individual Standard 
Individua 1 Standard 
Toxaphene 
Aroclors 1016/1260 
Aroclor 1221* 
Aroclor 1232 * * 
Ar oc lor 1242 
Aroclor 124 8 
Aroclor 1254 
5 samples 
Evaluation Standard 
5 samples 
Individual Standard 
5 samples 
Evaluation Standard 
5 samples 
Individual Standard 
5 samples 

Mix A 
Mix B 
Mix C 
Mix A* 
Mix B* 

Mix B 

Mix A or B 

Mix B 

Mix A or B 

Repeat above sequence must end with the analysis of both 
Individual Standard Mix A & B regardless of number of 
samples analyzed 

Individual Standard mix A and B may be one mixture. 
Aroclors 1221 and 1232 must be analyzed at least once per 
month on each instrument and column. 

-* ; ;* i 

296 



.. . 

RIa 719s.: FS 4 
Date: TBD 
Vol. V Sect. 8.0 
Page 15 of 15 

Table 8.5 

Criteria for Isotopic Ratio Measurements for PCDDs and PCDFs 

Selected ions (m/z) Relative Intensity 

PCDDs 

Tetra 
Penta 
Hexa 
Hepta 
Octa 

PCDFs 

Tetra 
Penta 
Hexa 
Hepta 

a Octa 

320/322 
358/356 
392/390 
426/424 
458/460 

304/306 
342/340 
376/374 
410/408 
442/444 

0.65-0.89 
0 35-0.75 
0.69-0.93 
0.83 -1.12 
0.75-1.01 

0.65-0.89 
0.55-0.75 
0.69 -0.93 
0.83 -1.12 
0.75-1.01 

' .  ) -  ' . ... . 



i 
RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 9.0 , ! ' , r  F -  . 1 .  Page 1 of 16 

9.0 LABORATORY ANALYTICAL PROCEDURES 

The laboratory analytical procedures required for the FMPC Work 
Plan are described in the following sections. 

9.1 Chemical Anai.yses 

9.1.1 USEPA approved procedures shall be used for all 
analyses for which such methods exist. See Table 
9.1. 

9.1.1.1 For the analysis of groundwater and soil/ 
sediment for HSL and TCL inorganics and 
organics, the references listed in Section 
4.3 will be utilized. See also Section 
8.4. 

9.1.1.2 For EP Toxicity, TCLP, PCBs, and Herbicides 
the reference listed in Section 4.3 will 
be utilized. See also Section 8.4. 

9.1.1.3 Physical properties shall also follow the 
references listed in 4.3 unless there is 
no procedure listed. Physical properties not 
found in SW-846 shall be performed in 
accordance with ASTM procedures. See also 
Section 8.4. 

9.1.1.4 Dioxins/furans shall be analyzed by modified 
EPA Method 8280. See Section 8.4. 

9.1.2 Detection limits 

9.1.2.1 The required detection limits for parameters 
analyzed under CLP protocol shall be less 
than or equal to those listed in Table 9.2. 

9.1.2.2 The required detection limit for parameters4 
analyzed under protocol listed in SW-846 
shall be less than or equal to those listed 
in Table 9.3, except for EP Toxicity and 
TCLP metals which are analyzed by ICAP (with 
the exception of Hg) in accordance with 
Figure 2-6A and 2-6B, Chapter 2, SW-846. The 
detection limit shall be determined as in 
Section 8.4. 

1.98 
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9.1.2.2.1 The detection limit is not to be 
confused with the practical quan- 
titation limit, which is highly 
dependent upon matrix. 

* ,  

9.2 Radioloaical 1Analvses 

Note: The radiological laboratory subcontractor's SOPs must 
be approved before work begins. Special attention 
during the approval process shall be directed to 
ensuring the compatibility of the SOPs of different 
laboratory subcontractors so that analytical results 
will be compatible. 

Laboratory SOPs will be prepared, approved and utilized 
for the following. 

9.2.1 For the determination of Gross Alpha and Gross Beta 

9.2.2 ' For the determination of Uranium (Isotopic and Natural) 

activity . 

and Thorium (Isotopic, 230, 232) activity, SOP RSL. 

9.2.3 For the determination of Total Uranium. 

9.2.4 For the determination of Radium (Isotopic, 226, 228) 
and Actinium (Isotopic, 230, 232) activity. 

9.2.5 For the determination of Lead 210 activity. 

9.2.6 For the determination of Polonium 210 activity. 

9.2.7 Sample prep. 

9.2.8 Detection Limits 

9.2.8.1 The required detection limits for radio- .I - .  
logical parameters are listed in Table 9.4. 

I .  

' Q ' i" .f. 

9.2.8.1.1 The detection limit is not to be 
confused with the practical quan- 
titation limit, which is highly 
dependent upon matrix. 
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Table 9.1 

Methods 

Parameter NPDES RCRA CLP 
~~ 

Physical 
Properties 

PH 

Inorganics 
Non-metallic8 

Cyanide 

Fluoride 
Nitrogen - NH, 
Nitrogen-TKN 
Nitrogen-NO, 
Nitrogen-NO, 
Orthophosphate 
Or thophospha t e 
T1. Phosphorus 
T1. Phosphorus 
Sulfate 
sulfide 

325.2 
325.3* 
335.3 
335.2 
340.2 
350.2 
351.3 
353.2 
353.2 
365.1 
365.3* 
365.1 
365.3* 
375.2 
376.1 

Ion 
Chromatography 300. O 3  

Organic 

Organic Carbon 415.2 
Organic Halides - - - - -  
Phenolics (TI) 420.2 

420.1* b‘ : , J 
, .  

9251 
9252* 
9012 
9010 

- - - -  
9036 . 

9030 

9060 
9020 
9066 
9065* 

I. I 
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Table 9.1 

Methods 

Parameter NBDES RCRA CLP 

Metals 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
cadmium 
Calcium 
Chromium 
Chr omium6+ 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 

Molybdenum 
Nickel 
Potassium 
Se 1 enium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Characteristics 

200.7 
200.7 
206.2 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
218.4 
200.7 
200.7 
200.7 
239.2 
200.7 
200.7 
200.7 
245.1' 
245. S2 
200.7 
200.7 
258.1 
270.2 
200.7 
200.7 
279.2 
200.7 
200.7 

Corrosivity - - - - -  

EP Toxicity - - - - -  
TCLG :. - - - - -  

Reactivity (CN) 
Reactivity ( S 2 - )  

- - - - - 
- - - - - 

6010 . 
6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
7197 
6010 
6010 
6010 
7421 
6010 
6010 
6010 
7470' 
74712 
6010 
6010 
7610 
7740 
6010 
6010 
7841 
6010 
6010 

200.7CLPM 
200.7CLPM 
206.2CLPM 
200.7CLPM 
200.7CLPM 

200.7CLPM 
200.7CLPM 
200.7CLPM 

200.7CLPM 
200.7CLPM 
200.7CLPM 
239.2CLPM 

- - -  

- - -  

200.7CLPM 
200.7CLPM 
245 i 1CLPM - - -  
- - -  
200.7CLPM 
258. lCLPM 
270.2CLPM 
200.7CLPM 
200.7CLPM 
279.2CLPM 
200.7CLPM 
200.7CLPM 

1110 - - -  
7.3.3.2** - - -  
7.3.4.1** - - -  
1310 - - -  

- - -  - - - - * **  
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Table 9.1 

Methods 
. ,  

Parameter NPDES RCRA CLP 

Organics : 

Vola t i 1 es 6 24 8240 

Semivolatiles 625 827 0 

Pesticides 608 

Dioxins/ 
Dibenzofurans 613 

8080 

8280 

0 Miscellaneous Methods4 

ASTM Method 

624CLP 

625CLP 

608CLP 

Viscosity D-445 
BTU Content D-240-76 

D2015 -85 
Ash Content D-482 

D- 3174 - 82 
- - - - - -  Sulfur Content 
- - - - - -  

Specific Gravity D-369-84 
D-70-82 

1 - Method for aqueous samples 
2 - Method for soils/sediments 
3 - Anions included in Ion Chromatography include: B r - ,  Cl-, F- ,  1- 

4 - ASTM procedures 

** Section reference (no method number) 
*** 40 CFR Part 268, Appendix I 

and 

Alifqrnate method for use as a secondary 

202 
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Table 9.2 

Metals 
* ,  

Contract Required Detection Limit' 

Parameter ug/L (water) mg/kg (soil/sediment) 

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

200 
60 
10 
200 
5 
5 
5000 
10 
50 
25 
100 
3 
so00 
15 
0.2 
40 
5000 
5 
10 
5000 
10 
50 
20 
10 

4 0  
12 
2 
4 0  
1 
1 
1000 
2 
10 
5 
20 
0.6 
1000 
3 
0.04 
8 
1000 
1 
2 
1000 
2 
10 
4 
2 

1 - Higher detection limits may be utilized under the following 
circumstances : 

If the sample concentration exceeds five times the detection 
limit of the instrument, the value may be reported even 
though the instrumental detection limit may not equal the 
contract required detection limit. 

2 - Estimated detection limit based on a 1 gram sample diluted to 
200 mL. 
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Table 9.2 

Organics 

Contract Required Quanti tation Limits' 

Quantitation Limits" 

ug/L mdkg 
Parameter (water) (soil /sediment) 

Volatiles 

1. 
2. 
3 .  
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

chloromethane 
bromomethane 
vinyl chloride 
chloroethane 
methylene chloride 
acetone 
carbon disulfide 
1,l-dichloroethene 
1,l-dichloroethane 
1,2-dichloroethene (tl) 
chloroform 
1,2-dichloroethane 
2-butanone 
l,l,l-trichloroethane 
carbon tetrachloride 
vinyl acetate 
bromodichloromethane 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trichloroethene 
dibromochloromethane 
1,1,2-trichloroethane 
benzene 
trans-1,3-dichloropropene 
br omof or m 
4-methyl-2-pentanone 
2-hexanone 
tetrachloroethene 
toluene 
1,1,2,2-tetrachloroethane 

(continued) 
.._. 
;' < ,  w ;  

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 

B 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 

'. , . 
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Table 9.2 

Organics 

Contract Required Quanti ta tion Limits' 

Quantitation Limits" 

ug/L mdkg 
(water) (soi l/sediment ) 

31. chlorobenzene 
32. ethyl benzene 
33. styrene 
34. xylenes (tl) 

Semivolatiles 

35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 

phenol 
bis (2-chloroethyl) ether 
2 -chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2 -methylphenol 
bis (2-chloroisoprpyl) ether 
4-methylphenol 
n-nitroso-di-n-propylamine 
hexachloroethane 
nitrobenzene 
isophorone 
2 -nitrophenol 
2,4-dimethylphenol 
benzoic acid 
bis (2 -chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro-3-methylphenol 
2-methylnaphthalene 

10 
10' 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
330 
330 
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Table 9.2 

Organics 

Conkract Required Quantitation Limits' 

Quantitation Limits" 

Parameter 
ug/L mg/kg 
(water) (soil/sediment) 

60. hexachlorocyclopentadiene 10 
61. 2,4,6-trichlorophenol 10 

63. 2-chloronaphthalene 10 

65. dimethyl phthalate 10 
66. acenaphthylene 10 
67. 2,6-dinitrotoluene 10 

69. acenaphthene 10 
70. 2,4-dinitrophenol 50 
71. 4-nitrophenol 50 
72. dibenzofuran 10 
73. 2,4-dinitrotoluene 10 
74. diethylphthlate 10 
75. 4-chlorophenyl-phenylether 10 
76. fluorene 10 
77. 4 -nitroaniline 50 
78. 4,6-dinitro-2-methylphenol 50 

62. 2,4,5-trichlorophenol 50 

64. 2-nitroaniline 50 

68. 3 -nitroaniline 50 

79. n-nitrosodiphenylamine 10 
80. 4-bromophenyl-phenylether 10 
81. hexachlorobenzene 10 
82. pentachlorophenol 50 
83. phenanthrene 10 
84. anthracene 10 
85. di-n-butylphthlate 10 
86. fluoranthene 10 
87. pyrene 10 
88. butylbenzylphthlate 10 
89. 3,3'-dichlorobenzidine 20 
90. benzo (a) anthracene 10 
91. chrysene 10 

(continued) 
1% ; ; I -  

330 
330 
1600 
330 
1600 
330 
330 
330 
1600 
330 
1600 
1600 
330 
330 
330 
330 
330 
1600 
1600 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
660 
330 
330 
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Table 9.2 

Organics 

Contract Required Quantitation Limits' 

Quantitation Limits" 

ug/L mg/kg 
(water) ( soi 1 /sediment ) 

92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 

bis (2 -ethylhexyl)phthlate 
di-n-octylphthlate 
benzo (b) f luoranthene 
benzo (k) fluor anthene 
benzo (a) pyr ene 
indeno (1,2,3 - cd) pyr ene 
dibenzo (a, h) anthracene 
benzo(g,h,i)perylene 

Pesticides/PCBs 

100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 

a - BHC 
b - BHC 
d - BHC 
g - BHC 
heptachlor 
aldrin 
heptachlor epoxide 
endosulfan I 
dieldrin 

endrin 
endosulfan I1 

endosulfan sulfate 

methoxychlor 
endrin ketone 
a - chlordane 
g-chlordane 
toxaphene 
Aroclor 10 16 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

10 
10 
10 
10 
10 
10 
10 
10 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .SO 
0.10 
0.50 
0.50 
1.00 
0.50 

330 
330 
330 
330 
330 
330 
330 
330 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
16.0 
16 .O 
16.0 
16.0 
16 .O 
16.0 
16.0 
80.0 
16.0 
80.0 
80.0 
160.0 
80.0 

(continued) 
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Table 9.2 

ConCract Required Quanti tation Limits' 

Quantitation Limits" 
- * _  

Parameter 
ug/L w/kg 
(water) ( soi 1 /sediment ) 

Aroclor 1221- 121. 
122. Aroclor 1232 
123. Aroclor 1242 
124. Aroclor 1248 
125. Aroclor 1254 
126. Aroclor 1260 

0.50 
0.50 
0.50 
0.50 
1.00 
1.00 

80.0 
80.0 
80.0 
80.0 
160.0 
160.0 

* Specific quantitation 1 e highly matrix dependent. The 
quantitation limits lis in are provided for guidance 
and may not always be achievable. 

* * Quantitation limits listed for soil/sediment are based on wet 
weight. The quantitation limits based on-dryweight as 

- 7  - 
i i l  

required, will be higher. - -  
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Table 9.3 

Ground Water Monitoring Detection Limit’ 

Parameter . I  ug/L (water) 

Metals’ 

Cadmium 

Anions 

Bromide 
Chloride 
Cyanide 
Fluoride 
Ammonia -Nitrogen 
Nitrate -Ni tr ogen 
Nitrite -Nitrogen 
Pheno 1 i cs 
POC 
POX 
Sulfate 
sulfide 
TOC 
TOX 

2 

1000 
1000 
10 
1000 
300 
300 
300 
5 0  
10 
5 
1000 
1000 
1000 
5 

Organics 

Dioxins/Dibenzofurans 10 ppt per congener 

volatile Organic Compounds 10 ug/L (nominal) 

semivolatile Compounds 20 ug/L (nominal) 

1 - Specific quantitation limits are highly matrix dependent. 
The detection limits listed are not always achievable. 

2 - Other metals detection limits for water are identical to 
those listed in Table 7.1 
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LLD 
(All Isotopes) 

A i r  
Sludge 
Soil 
Water 

Urine 
Fecal 

1 ug/L' 
1 ug/sample' 

' Bioassay samples shall be analyzed for total Uranium. 

Table 9.5 

Times 

CLP Inorganics': 

Mercury: 26 days VTSR' for soil and water 
Cyanide: 12 days VTSR' for soil and water 
All other metals: 180 days VTSR' for soil and water 

CLP organics3 : 

Volatiles: 10 days VTSR' for soil and water 
Base Neutral/Acid Extractable: 
Extraction: 5 days for water; 10 days for soil' 
Analysis: 40 days from extraction for soil and water 
Pesticides/PCBs: Same as for BNAE 
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Holding Times 
* ,  

Name _laximum H o l c  ing Time 

SW-846 Methods (RCRA) : 

Physical Properties 

PH 

Inorganic Non-metallic8 

Chloride 
Cyanide 
Nitrogen - NO, /NO, 
Sulfate 
sulfide 

IC 

Bromide 
chloride 
Fluoride 
Iodide 
Sulfate 

Organic 

Organic Carbon 
Organic Halides 
Pheno 1 i c s 

Metals 

Hexavalent Chromium 
Me1 cury 
All other metals 

Analyze immediately 

28 days 
14 days 
28 days 
28 days 
7 days 

28 days 
28 days 
28 days 
28 days 
28 days 

28 days 
28 days 
28 days 

24 hours 
28 days 
6 months 
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Name 

Table 9.5 

Holding Times 

Maximum Holding Time 

SW-846 Methods 

Organics 

Vola t i 1 es 

Base Neutral/Acid Extractable 

.i 
*:! 

. 3  

- %. 

:"$ 14 days' 

Pesticides/PCBs 

Dioxins/Dibenzofurans 

600/4-79-020 Methods (NPDES 

Name Maximum Holding Time 

7 days until extraction 
40 days after extraction 
7 days until extraction 
4 0  days after extraction 
7 days until extraction 
40 days after extraction 

Physical Properties 

PH 

Inorganics, Non-rnetallics 

Chloride 
Cyanide 
Fluoride 
Nitrogen - NH, 
Nitrogen - TKN 
Nitrogen - NO, 
Nitrogen-NO, 
orthophosphate-P 
Total Phosphorus 
Sulfate 
sulfide 

14 days 
28 days 
28 days 
28 days 
28 days 
28 days 
4 8 hours 
28 days 
28 days 
7 days 
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Holding Times 
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Maximum Holding Time 

600/4-79-020 Methods (NPDES) : 

IC 

Bromide 
Chloride 
Fluoride 
Iodide 
Sulfate 

Organics 

Total Organic Carbon 
Total Phenolics 

Metals 

Hexavalent Chromium 
Mercury 
A l l  other metals 

28 days 
28 days 
28 days 
28 days 
28 days 

28 days 
28 days 

24 hours 
28 days 
6 months 

1 - SOW 7/88 

3 - SOW 2/88 
2 - Validated Time of Sample Receipt 

4 - Preserved with HC1 to a pH of less than 2. 

< '  I' .#. .1. 



: 4 i .  RI/FS Rev.: 4 , I .  

Date: TBD 
vol. v Sect. 10.0 
Page 1 of 17 

- -- - - - - __ ._ - - . . .... 

10.0 DATA REDUCTION, VALIDATION. AND REPORTING 
The following procedures summarize the practices to be routinely 
used by the laboratory for data reduction, validation, and 
reporting . NumeGical analysis, including manual calculations, 
mapping, and computer modeling will be documented and subjected to 
quality control review and peer review. Records of numerical 
analyses will be legible and complete enough to permit 
reconstruction of the work by a qualified individual other than the 
originator. The Data Management Plan is presented in Volume IV of 
the Work Plan. The Data Validation Program is described in 
Appendix A of'this QAPP. 

10.1 LABORATORY DATA REDUCTION SCHEME 
10.1.1 Analytical 

10.1.1.1 Analysis-specific calculations may be 

.';: 
' .. .. 

found in the individual laboratory SOPS. 
SOPS will reference appropriate 
regulatory requirements, including 
calculations. 
Data is reduced from raw instrumental data 
to the final data package or Certificate 
of Analysis by the following process: 
10.1.1.2.1 Data is generated for a parti- 

cular sample on the analytical 
instrument. For a sample that 
has several analytes for which 
to be analyzed, this process 
of acquisition is performed 
for every analyte, unless 
several anaQjq can be 

10.1.1.2 
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performed at the same time 
(e.g., metals by ICAP). 

10.1.1.2.2 For a particular group of ana- 
lytes (eg., metals), raw data 
generated for a particular 
sample is then gathered. In 
this example raw data from 
ICAP, graphite furnace, flame 
AA, and cold vapor analyses 
for a particular sample are 
utilized to generate results 
sheets which list all results 
of analytes requested for that 
sample. 

10.1.1.2.3 Results sheets are then 
gathered from all sections 
(Metals, Wet Chemistry, GC, 
and GCMS) , where applicable, 
and forwarded to the 
Laboratory Project Manager, 
who compiles them to generate 
Certificates of Analysis. 

10.1.1.2.4 The steps in 10.1.1.2.1 
through 10.1.1.2.3 may be 
combined or broken down 
further and are for 
illustrative purposes only. 

10.1.1.2.5 Section 10.1.1.2.3 does not 
apply to CLP packages. These 
packages are generated in the 
individual sections and are 

21.5 
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then forwarded complete to the 
Project Manager, who generates 
case narratives utilizing data 
submitted . 

10.1.1.2.6 The Laboratory Project Manager 
is responsible for generation 
of thecertificateof Analysis 
and Case Narratives for CLP 
data packages. 

10.1.1.2.7 Filing management of records 
will be in accordance with 
the guidelines in the 
individual laboratory Sops. 

Radiological 
10.1.2.1 Analysis-specific calculations may be 

found in the individual laboratory SOPS. 
Data is reduced from raw instrumental data 
to the final data package or Certificate 
of Analysis by the following process: 
10.1.2.2.1 Data is generated for a parti- 

cular sample by one or more 
instruments depending on the 
analyses required. 

is used to generate a result 
sheet. 

IO. 1.2.2 

10.1.2.2.2 Raw data from each analysis 

10.1.2.2.3 Result sheets are forwarded 
to the Laboratory Project 
Manager who assembles results 
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for all analyses for each 
sample. 

10.1.2.2.4 Assembled results are 
forwarded to the Database 
Manager who supervises the 
entry of results onto the 
computer database. Certifi- 
cates of Analysis are gener- 
ated from this database. 

10.1.2.2.5 Filing and management of 
records will be in accordance 
with the guidelines in the 
individual laboratory SOPS. 

10.2 LABORATORY DATA VERIFICATION 
10.2.1 

10.2.2 

10.2.4 

10.2.5 

Data verification procedures for the laboratories 
are found in applicable SOPS. Laboratories are 
responsible for precision, accuracy , and 
completeness of packages as they pertain to 
individual data packages. 
The principle criteria used to verify data, and to 
identify outliers for both laboratories are those 
given in Section 14.0 of this QAPP. 
The laboratory will maintain at its facility, the 
complete CLP documentation package for all samples 
as described in SOW 7/88 for inorganics and SOW. 
2/88 for organics. 
Non-CLP analysis shall include at least the 
following documentation: 
* Internal Chain-of-Custody 
* Original COC 217 
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* Original RFA 
* Log book records 
* Copy of final internal raw summary sheets from 

:which data is entered 
* Information needed to quantify results: blanks, 

standards values, continuing calibration checks, 
and raw sample responses 

* Reconstructed Ion Chromatogram (RIC) 
* Identified compound mass spectra 
* Internal detail documentation supporting internal 

.quality assurance and assessment of precision and 
‘accuracy, e.g., replicates, duplicates, matrix 
spike, matrix spike duplicates, trip blanks, and 
method blanks. 

10.3 LABORATORY REPORTING 
10.3.1 Raw data is processed as in Section 8.1. 
10.3.2 A Certificate of Analysis is generated from the 

steps outlined in Section 8.1. and contains 
information about analytical tests performed, date 
and condition of sample received, results, 
methodology, and quality of data reported. 

10.3.3 The EDT (Electronic Data Transfer) is generated from 
the Certificate of Analysis or CLP result forms. The 
data entered is reviewed for accuracy by a person 
other than the one responsible for entering the 
data. 

f 3, ; :, ’ 
3 .  2.1 8 
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10.4 FIELD DATA VALIDATION 
Field data generated in accordance with the project-specific work 
plan will primarily consist of radiological screening data, field 
temperature, pH, and specific conductance data, and data associated 
with soil boring advancement, monitoring well installation and 
development, and geophysical logging and soil classification. This 
data will be validated by review of the project documentation. The 
review process is described in Appendix A of this QAPP. 

10.5 ENGINEERING ANALYSIS AND CALCULATIONS 
Analysis activities performed in the office shall be completely 
documented and the resulting documentation formally checked. 

10.5.1 NUMERICAL ANALYSIS PROCEDURES 
Analysis activities shall be performed in a planned 
and controlled manner. Performance responsibility 
rests with the Deputy Director/Technical. Prior to 
initiating the activities, the Deputy 
Director/Technical shall discuss the scope of the 
work, contractual and regulatory requirements, and 
applicable QA/QC procedures with assigned 
personnel. Applicable QA/QC Procedures review, 
will be done by the QA Officer. 

To provide evidence of satisfactory work 
performance and the basis for information 
transmitted externally, analyses and their results 
shall be completely documented. Documentation may 
include calculations, computer programs, logs, 
drawings, and tables. 

2 1: 9: 
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10.5.1.1 Calculations 
Calculations shall be legible and in a 
form suitable for reproduction, filing, 
and retrieval. Documentation shall be 
sufficient to permit a technically 
qualified individual to review and 
understand the calculations and verify 
the results. 

- ,  

Calculations shall be performed on 
standard calculation paper whenever 
possible. All calculation pages shall be 
individually identified, with the 
exception of large computer output. 
Calculation paper provides spaces for the 
originator's name and date of work, the 
checker's name and date, calculation 
subj ect , proj ec t number, and page number . 
All of this information shall be 
completed for each page. For extra 
pages, such as large graphs, this 
information shall also be included. 
Calculations should, as appropriate, 
include a statement of calculation 
intent, description of methodology used, 
assumptions and their justification, 
input data and equation references, 
numerical calculations including units, 
and results. Input data may include: 
0 Regulatory requirements; . Performance and operational 

, . . i  

,. i..' 
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requirements under various 
conditions; 

0 Material, geological, environmental, 
and geotechnical requirements; 

0 Results of field and laboratory 
testing or calculations; and 

0 Information obtained from external 
personnel or literature and site 
data surveys. 

Computer printout that becomes an 
integral part of the calculations shall 
be references in the calculations by run 
number or other unique means of 
identification. 

At the end of calculations, the results 
. should be summarized if this will provide 
clarity. 

10.5.1.2 Computer Prosrams 
Computer programs used for analysis and 
graphic display of p r o j e c t  results shall 
be documented and verified in accordance 
with applicable requirements. Computer 
output shall be dated and clearly 
identified as to contents. Large sets of 
output shall be labeled with project name 
and number, program used, analysis title, 
and the user's name. 

10.5.1.3 Loss, Drawinss, and Tables 
The results of analysis activities may be 
presented in logs (e.g., subsurface soil 

221 
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logs), drawings, and tables of various 
forms. The format of logs and tables 
shall be governed by the information to 
be presented. Drawings shall be uniquely 
identified by drawing or figure number 
and appropriate title. Standardized 
symbols and nationally accepted drafting 
standards shall be used. References to 
other drawings and sources of information 
shall be provided as necessary. 

Drawings shall be signed and a dated by 
the draftsperson performing the work and 
the responsible member of the project 
group who has checked the drawing. For 

drawings produced by the computer 
assisted drafting (CAD), a file copy of 
drawing print will be used to record 
these signatures, and the names of the 
signatories will be printed and the 
drawing by the CAD process. Revisions 
shall be noted on the drawing original 
(file copy of CAD drawings) with a 
revision number and a brief note 
describing each revision. The note shall 
be signed and dated by the draftsperson 
performing the work and the responsible 
member of the project group who has 
checked the revision. 

222 
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Indication of final drawing and revision 
approval shall be through signing and 
dating of the drawing original or CAD 
file copy by the project director or a 
member of the project staff delegated 
this responsibility by the project 
director. Approval does not indicate 
checking, but only approval for issue. 
Drawings are not issued without 
completion of the checking cycle as 
evidenced by the checker's signature. 

10.5.2 Analvsis verification 
Calculations, computer program input, logs, 
drawings, and tables shall be formally checked 
using the standard process outlined in the 
following sections. 

10.5.2.1 Calculations 
For calculations, assignments for 
checking shall be made or approved by the 
project director. Verification shall be 
performed by an individual(s) other than 
the person(s) who performed the original 
work or specified the method or input 
parameters to be used. The individual(s) 
selected shall have technical expertise 
in the calculation subject. 

223 
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It is emphasized that a numerical check 
is not sufficient. The checker is 
responsible for every item on every 
sheet--including the completion of the 

- ,  

title block and page numbers. To 
properly check calculations: 
0 The originator supplies the 

designated checker with a machine 
copy of the calculations. Originals 
should not leave the originator's 
possession until they are ready for 
final checker signing. Laboratory- 
Specific Attachments and Standard 
Operating Procedures may provide for 
the checker to make his checks on 
the original. 

. The checker marks the calculation 
copy with a yellow marker for all 
items approved. 

If the checker disagrees, for any 
reason, the checker crosses through 
the item with a red marker and 
writes the recommended correction or 
comment above it. 

The checker initials and dates all 
pages of the checkprints. 

0 The checker returns the checkprints 
to the originator who, in turn, 
reviews all recommended changes. If 
a di sagr eemen t exists, the 
originator adds comments to the 
checkprints using a third color and 
then confers with the checker until 
all differences are resolved. 

. The originator corrects the 
calculation originals so they agree 
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with the checkprints. A one-to-one 
correspondence between the originals 
and checkprints must exist. 

a The originator gives the originals 
and checkprints to the checker who 
compares them to verify agreed-to 
corrections have been made. 

. When the checker is satisfied, he 
signs and dates the originals. 

10.5.2.2 Procedures for Data Entrv and 
Verification 
The following procedures apply to all 
scientific and technical information 
entered to the Fernald Information System 
f o r  use in the Remedial 
Investigation/Feasibility Study. 

10.5.2.2.1 MANUAL DATA ENTRY 
All information contained on field data 
collection forms as identified by the on- 
site QA officer are to be forwarded to 
the data entry staff subsequent to 
documented field QA procedure. The data 
are to be manually entered via keyboard 
to the designated master database 
computer. Access to the master database 
will be governed by system security 
procedures. 

The initial entry of each data element is 
termed "first key". &lJ first keyed data 

a will be rekeyed by an individual other 
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than the person performing the first key. 
Exception may be made in those cases 
where sufficient time has elapsed between 
entries to preclude re-entry by memory. 
In such cases, elapsed time should be at 
least two weeks. 

System software will, as a series of 
screen prompts, flag any differences in 
any character between the first key and 
second key. At that time, a choice must 
be made between the two entries. 
Questions about the choic should be 
referred to the Data Entry Coordinator. 
Where questions persist, the form is to 
be returned to the appropriate field team 
for clarification. 

10.5.2.2.2 LOCATION.COORDINATES/ 
ELEVATION3 

Location identification for all data 
shall be by State Planner Coordinates. 
This applies to all sample collection 
locations and all well locations. 
Elevation data shall be reported relative 
to Mean Sea Level. rpr . I  

All elevation or coordinates data shall. 
be derived from the official survey data 
maintained as part of the official 
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Project record. This information is 
entered to the master database from the 
survey records after their check 
according to documented quality assurance 
procedures for that activity. Incoming 
survey sheets, whether containing new 
data or corrections, must be forwarded to 
the Data Entry Coordinator for doublekey 
entry and manual verification as in 
Section 4.0 below. 

10.5.2.2.3 MANUAL VERIFICATION 
- A l l  data entered by keyboard will be 
manually verified. This will be 
accomplished by comparing a system- 
generated hardcopy report to the original 
field form. In all cases, the system- 
generated report used for manual 
verification will mimic the field form as 
closely as possible and will state the 
page number of the field form to which it 
corresponds. Exception is made in the 
case of radiation survey data due to the 
field form design and to internal 
programs necessary to uniquely identify 
each reading per a given set of 
coordinates. Special instructions as. 
attached are to be provided to each 
person manually verifying those data. 
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In all cases, each data element as 
checked against the field form will be 
marked on the system-generated form with 
a check mark if correct. If incorrect, 
the error will be noted on the system- 
generated report and on the Error 
Computation form (example format 
attached). Both will be forwarded to the 
Data Entry Coordinator. Where the error 
is due to keypunch, the Data Entry 
coordinator will make the appropriate 
correction. Where the error results from 
inaccuracy or omission on the field form 
itself, the Data Entry Coordinator will 
contact the appropriate field personnel 
to correct and document the change on the 
field form. The appropriate correction 
will then be made to the master database. 
System software provides for an automatic 
date and initial record of any changes 
made after first or second key. 

10.5.2.2.4 VERIFICATION DOCUMENTATION 
All forms submitted for data entry are to 
be stamped with a place for the initials+- --. 
and date of each person performing first: 
key, second key and manual verification. 
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In addition, both a full signature and 
printed name are required of the 
individual performing manual verification 
for each page of field form entered to 
the system. 

The system-generated report used for 
manual verification, the original copy of 
the error computation form, and the 
manual verification affidavit are to be 
maintained in the master on-site hardcopy 
project files along with the original 
field forms. 

10.5.2.3 Drawinss 
Drawings shall be checked like 
calculations (Section 10.5.2.1) using 
yellow and red markers. Checkprints of 
the same drawing shall be marked CP1, 
CP2, etc., to show progression of the 
checking process. 

If a drawing is revised, the entire 
checking process shall be repeated for 
the revised areas only. A new checkprint 
shall be prepared. Under no 
circumstances shall revisions be made 
without the formal checking procedure. 
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10.5.2.4 Loas and Tables - 
Final subsurface logs shall be verified 
by the responsible member of the project 
group. The verification shall provide 
that changes from the original field 
representative's logs to the final log 
sheets are consistent with the results of 
the laboratory testing or other 
investigations. The final log sheets 
shall be checked in the same manner as 
all calculations or drawings, with the 

* .  

checker signing and dating all 
checkprints. 

In addition, all final tables presenting 
information, data, or the results of 
analyses shall be checked using the 
standard process (Section 10.5.2.1). 
Checkprints of the same table shall be 
marked CP1, CP2, etc., to show 
progression of the checking process. 
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INTERNAL OUALITY CONTROL CHECKS AND FREOUENCY 
Internal QC checks are performed to verify the resulting quality 
of the measurement tasks of the field and laboratory 
investigation and associated tasks. 

- .  
11.1 TRAINING 
Training requirements are described in Section 3.1. 

11.2 PROCUREMENT/CONTROL OF SUBCONTRACTORS 
Requirements for Procurement/Control are described in Section 
3 . 2 .  

11.3 PUALITY ASSURANCE REVIEW OF REPORTS, PLANS, AND 
SPECIFICATIONS 

Requirements for QA review of reports, plans and specifications 
are addressed in Sections 3 . 3  and 15.0 

11.4 QUALITY CONTROL CHECKS AND PROCEDURES 
This section describes the QC operations that must be performed 
to satisfy the analytical requirements of the contract. All QC 
operations for  samples analyzed in accordance with the USEPA 
Contract Laboratory Program Statement of Work for Inorganic 
Analysis, Multi-Media, Multi-Concentration, 7/88 and the USEPA 
Contract Laboratory Program Statement of Work for Organic 
Analysis, Multi-Media, Multi-Concentration, 2/88 shall follow the 
QC requirements listed in Sections 11.4.1 and 11.4.2. 
Radiological QC requirements are described in approved laboratory 
manuals, procedures, and SOPS. 

'Analyses performed under SW-846, Test Methods for Evaluatinq 
solid Waste shall conform to guidelines established in Section 8. 



5.1 95 RS/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 11.0 
Page 2 of 23 

. -  . - -  - . - - - . ._ . . . .. . . . 

11.4.1 INORGANIC QUALITY CONTROL 
QC procedures have already been described with the appropriate 
analytical procedures listed in Section 9.0. The purpose of this 
section is to augment those QC procedures and to summarize the 
minimum requireme~ts for inorganic analysis. 

- .  

Accordingly, the following QC operations must be performed for 
analysis of samples under the SOW 7/88: 

a Initial calibration; 
a Initial calibration verification (IW) ; 
a 'Continuing calibration verification (CCV); 
a 

a 

a 

a 

0 

a 

0 

0 

a 

a 

Initial calibration blank (ICB) ; 
Continuing calibration blank (CCB) ; 
Preparation (method) blank; 
ICP interference check sample; 
ICP serial dilution; 
Matrix spike (preparation) ; 
Duplicate sample (preparation); 
Analytical (instrumental spike) graphite furnace; 
Method of standard additions (MSA) ; 
Laboratory control samples; 

11.4.1.1 Initial Calibration 
For atomic absorption systems, calibration (working) standards 
are prepared fresh each time an analysis is to be made. The 
instrument is calibrated with at least three standards and a 
blank. For atomic absorption, one calibration standard must be at 
the contract required detection limit (CRDL), with the exception 
of mercury. The calibration standards must be prepared using the 
same types and concentrations of acids used in the preparation of 
samples i' $& instrument is calibrated by aspirating the standards 

' .  . . .'. 
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starting with the blank, in order of concentration (lower 
concentrations are aspirated first. 

Cyanide, calibration shall be 3 standards and a blank, with one 
standard at the CRDL. 

ICP analyses shall be calibrated in accordance with 
manufacturer's instructions and shall have one standard analyzed 
at two times the CRDL which must be run at the beginning and end 
of a run or every 8 hours, whichever is more frequent. 

11.4.1.2 Initial Calibration Verification (ICV) 
After the sysfems.listed above have been calibrated, the accuracy 
of the calibrations are verified and documented for every analyte 
through the analysis of USEPA solutions, NIST SRMs, certified or 
primary standards. These solutions have known concentrations 
which are used to verify the calibration of the instrument. If 
the EPA, NIST, or certified or primary standard are not 
available, calibrations shall be verified through an 
independently prepared solution from a source differing from that 
used to calibrate the instrument. 

If the (ICV) recovery is not within the limits set in Table 8.1, 
the analysis shall be terminated, the problem corrected, the 
instrument recalibrated, and the calibration reverified. The ICV 
must be run for each wavelength used for analysis. 
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11.4.1.3 Continuins Calibration Verification (CCV) 
To ensure calibration accuracy during analytical runs, one of the 
following-.standards is to be used for continuing calibration: 

0 USEPA solutions; 
0 NIST SRMs; 

0 A laboratory-prepared standard solution. 

This standard must be analyzed at every wavelength used for 
analysis at a frequency of 10% (every 10 samples) or every 2 
hours during an analytical run, whichever is more frequent. It 
must be run before sample analysis (after ICV) and at the end of 
the analytical run and must be at or near the mid-range levels 
of the calibration curve. 

If the CCV recovery is not within the limits established in Table 
8.1, the instrument must be recalibrated and the preceding IO 
analytical samples or all analytical samples analyzed since the 
last CCV meeting requirements must be reanalyzed. 

11.4.1.4 Calibration Blank (ICB/CCB) 
A calibration blank (acid blank) is analyzed each time the 
instrument is calibrated (part of the calibration curve), at the 
beginning (ICB) and end of a run, and for every 10 samples 
analyzed (CCB). If the absolute value of the ICB exceeds the 
CRDLS listed in Table 9.2, the analysis must be terminated, the 

2.3 c; 
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problem corrected, the instrument recalibrated, and the ICB 
reanalyzed. If the CCB exceeds the CRDLs listed in Table 9.2, the 
analysis must be terminated, the problem corrected, the 
instrument recalibrated, and all samples analyzed since the last 
CCB meeting requirements must be reanalyzed. . -  

11.4.1.5 PreDaration (Method) Blank 
At least one preparation (method) blank must be analyzed during 
an analytical run. The preparation blank consists of deionized 
waterprocessed through the entire sample preparation procedure. 
The frequency of preparation blank shall be one per twenty per 
matrix analyzed or every time samples are prepared, whichever is 
more frequent.' The preparation blank is used to ascertain whether 
sample concentrations reflect contamination in the following 
manner : 

0 If the absolute value of the concentration of the 
blank is LCRDL, no correction of the sample result 
is performed. 

0 If any analyte concentration is present in the 
preparation blank above the CRDL, then the lowest 
concentration for that analyte in any of the 
associated samples must be ten times (10x1 the 
concentration of that in the blank. Otherwise, all 
samples associated with that blank with a 
concentration of less than ten times (lox) the 
amount present in the preparation blank must be 
redigested and reanalyzed. Under no circumstances 
is the sample concentration to be corrected for the 
blank value. 

0 If the concentration of the blank is below the 
negative CRDL, then all samples reported below 
IOX CRDL associated with that blank must be 
redigested and reanalyzed. 

2 3 1  
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11.4.1.6 ICP Interference Check SamDle Analvsis 
TO verify interelement and background correction factors, an ICP 
Interference Check Sample (ICs) must be run at the beginning and 
end of an analytical run or twice every 8 hours, whichever is 
more frequent. The ICs consists of two solutions: Solution A 
(ICS-A) and ICs-AB. Solution A consists of the interferents, and 
Solution AB consists of analytes mixed with the interferents. The 
ICs run consists of running both solutions consecutively, (with A 

first) at every wavelength used for analysis. The results of the 
ICS must fall within the limits of 220%. If not, terminate the 
analysis, correct the problem, recalibrate the instrument, and 
reanalyze a l l  .samples analyzed since the last ICs meeting the 
requirements. The.amount of analyte and interferent is given on 
page E - 9  of the Statement of Work. 

11.4.1.7 ICP Serial Dilution Analvsis 
Prior to reporting concentration data for the analyte elements, 
the laboratory must analyze and report results of the ICP Serial 
Dilution Analysis. This analysis must be performed on a sample 
from each matrix for every twenty samples analyzed or for every 
14 day period, whichever is more frequent. If the analyte in the 
sample is sufficiently high minimally a factor of 50 above the 
IDL in the original sample, the results of a 5-fold dilution of 
the sample should agree within 10% of the original determination 
after correction for dilution. If the results do not agree within 

. l o % ,  a chemical or physical interferent must be suspected, and 
. the data for a l l  affected analytes in the samples received 

associated with that serial dilution must be flagged "E8'. 



. 
-519s. 

RS/FS Rev.:' 4 
Date: TBD 
Vol. V Sect. 11.0 
Page 7 of 23 

11.4.1.8 Matrix SDike Analvsis 
The spiked sample is designed to provide information about the 
effect of the sample matrix on the digestion and measurement 
methodology. The spike is added before the digestion and prior to 
any distillation steps (i.e., CN). The frequency of matrix spike 
is one per twenty per matrix or every 14 days, whichever is more 
frequent. Samples identified as field blanks may not be used for 
the matrix spike sample. The amount of analyte to be spiked is 
given on page E-11 of the Statement of Work. If two analytical 
methods are used to obtain the reported values for .the same 
element, then spike samples must be run by each method used. If 
the spike recovery is not within 75-125% recovery, the analyte is 
flagged 18N81 and an instrumental spike must be run on the sample 
for that element if the method used is AA, ICP, or CN. The 75- 
125% criteria does not apply to silver or to samples that have an 
analyte concentration in excess of 4 times the spike 
concentration and shall be reported unflagged. The equation for 
determining the spike recovery is given on page E-10 of the 
Statement of work. 

.. 

11.4.1.9 Duplicate Sample Analvsis 
The frequency of duplicate analysis is one duplicate per twenty 
per matrix or every 14 days, whichever is more frequent. Samples 
identified as field blanks may not be used for duplicate 
analysis. If two analytical methods are used for the same 
element, then duplicate analyses must be run by each method used. 
The RPD is generated by using the equation on page E-12 of the 
Statement of Work. 
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11.4.1.10 GraDhite Furnace Analvsis 
Graphite furnace shall require that all samples, spikes, 
standards, and blanks have duplicate injections performed. 
Instrumental spikes shall be performed on all samples but the 
matrix spikes and :the calibration verifications and calibration 
blanks. Instrumental spikes shall be at two times the CRDL given 
in Table 9.2. Analysis shall proceed in accordance with the flow 
chart on page E - 1 5  of the Statement of Work. For concentrations 
greater than the CRDL, duplicate injections shall agree within 
20% or they shall be repeated. If still out on reinjection, flag 
8 8 M 8 a .  The I8M8l flag applies to the instrumental spike also. If the 
preparation blank .analytical spike recovery is' not within 85- 
115%, the spiking'solution must be verified by respiking and 
rerunning the blank once. If the recovery is still out, correct 
the problem and reanalyze all analytical samples associated with 
that blank. An analytical spike is not required on the 
predigestion spike. 

* I  

The following spiking scheme will determine how the furnace 
analyte is quantified: 

1) If the spike recovery is less than 4 0 % ,  the sample 
must be diluted and rerun with another spike. 
Dilute the sample by a factor of 5-10 and 
reanalyze. If, after dilution, the spike result is 
still <40%,  report data and flag with an l8El1 .  

2) If the spike recovery is greater than or equal to 
40% and the sample absorbance is less than 50% of 
the spike absorbance, report results to the IDL.. If- 
the spike recovery is less than 85 or greater than 
115%, flag the data 8 8 W 8 8 .  

3 )  If the sample absorbance is greater than 50% of the 
spike absorbance and the spike recovery is between 
85-115% recovery, report the results to the IDL. 

4)::':: <,b If the sample absorbance is greater than 01 equal 
s.. - 
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to 50% of the spike and the spike recovery less 
than 85% or greater than 115%, the sample must be 
run by the Method of Standard Additions (MSA). 

11.4.1.11 Method of Standard Additions 
The Method of Standard Additions (MSA) shall be performed if the 
criteria in 4) above are met. The following additional 
requirements are to be met when performing MSA: 

1) 

2)  

Data from the MSA must be within calibration range. 

The sample and three spikes must be analyzed 
consecutively. Only single injections are required. 

spikes must be prepared such that spike 1 is 
'approximately 50% of sample absorbance; spike 2 is 
approximately 100% of sample absorbance; and spike 
3 is approximately 150% of sample absorbance. 

3 )  

4) MSAS must be clearly identified in the raw data 
documentation. Reported values obtained from MSA 
must be flagged a8S8a if the correlation coefficient 
is 0.995 or above. 

5) If the correlation coefficient is less than 0.995, 
the analysis must be repeated once. If still out, 
use the run with the best MSA and flag data I8+ l8 .  

6 )  The LCS for graphite furnace shall not be analyzed 
by MSA. 

11.4.1.12 Laboratorv Control Samples 
Laboratory Control Samples (LCS) are analyzed at a frequency of 
one per twenty per matrix or every time samples are analyzed, 
whichever is more frequent. The LCS may be obtained from the EPA 
or from companies having certified reference standards or they 
may be prepared from NIST standards. If the percent recovery of 
the LCS does not fall between 80 and 120% (except for antimony 
and si1ver)the analysis must be terminated, the problem 
corrected, and the samples associated with that LCS for that 0 
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analyte must be redigested and reanalyzed. For cyanide analysis, 
the distilled mid-range calibration standard may be used as the 
aqueous LCS. An LCS is not required for mercury. The 
concentration of an analyte in the LCS by Graphite Furnace must 
not be quantified by MSA. 

a .  

11.4.2 ORGANIC OUALI'IY CONTROL 

The following section summarize the QC requirements described in 
Exhibit E of the reference cited in Section 9 for analysis by 
GCMS and GC. Specifically, the following QC operations must be 
per formed: 

0 Tuning and GCMS mass calibration; 
0 'Calibration of the GCMS system; 
0 Continuing calibration of the GCMS system; 
0 Preparation (method) blank analysis ; 
0 Surrogate spike analysis; 
0 Matrix/matrix spike analysis; 
0 Pesticide/PCB requirements. 

11.4.2.1 Tuninq and GCMS Mass calibration 
Prior to initiating data collection, the GCMS must be tuned to 
meet the mass spectral abundance criteria. This is accomplished 
through the use of DFTPP for semivolatiles and BFB for volatiles. 

DecafluorotriDhenvlDhosDhine (DFTPP) 
Each GCMS used for the analysis of semivolatiles or pesticide/PCB 
compounds must be hardware tuned to meet the abundance 
requirements listed in Table 8 . 3  for a 50 nanogram injection of 
DFTPP. This standard may be analyzed separately or as part of a 
calibration standard. The criteria must be demonstrated daily or 
for every 12 hour period, whichever is more frequent, and before 
samples are analyzed. Background subtraction should be 
straightforward and designed only to eliminate column bleed or 
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instrument -baclGgrohd ions. Background s-ubtraction-actions 
resulting in spectral distortions for the sole purpose of meeting 
method specifications are contrary to QA objectives and are 
unacceptable. Instrument conditions during tuning must be 
consistent with those used in sample analysis. The exception is 
that temperature programs may vary. 

S I  

Bromof luorobenzene (BFB) 
Each GCMS system used for the analysis of volatiles must be 
hardware tuned to meet the abundance requirements listed in Table 
8.2 for a maximum of 50 nanogram injection of BFB. These criteria 
must be demonstrated daily or for every 12 hour period, whichever 
is more frequ&nt. Background subtraction should be 
straightforward and designed only to eliminate column bleed or 
instrument background ions. Background subtraction actions 
resulting in spectral distortions for the sole purpose of meeting 
method specifications are contrary to the objectives of QA and 
are unacceptable. Instrument conditions during tuning must be 
consistent with those used in sample analysis. The exception is 
that temperature programs may vary. 

Documentation of the mass calibration shall be in the form of a 
bar graph spectrum and as a mass listing. 

11.4.2.2 Calibration of the GCMS Svstem 
Prior to the analysis of samples and after tuning criteria have 
been met, the GCMS system must be initially calibrated at a 
minimum of 5 concentrations to determine the linearity of the 
response. Typical linear ranges are: 0 to 4 0 0  nanograms (ng) for 
base neutrals, 0 to 1000 ng for phenols, and 0 to 100 ng for 
volatiles. Once the system has been calibrated, the calibration 
must be reverified every 12 hours or daily, whichever is more 
frequent . . .. 

243 
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Initial calibration of volatiles is required at 20, 50, 100, 
150,and 200 pg/L. Surrogate and internal standards shall be used 
with each calibration standard. If an analyte saturates the 
system at 200 pg/L and the GCMS is calibrated to achieve a 
detection sensitiGity of no less than 5 pg/L, the laboratory must 
document this on Form VI and proceed with a 4 point calibration 
for that specific analyte. Secondary ion quantification is 
permissible only when there are sample interferences present with 
the primary ion. Analyze all method blanks and standards under 
the same conditions as the samples. Analyze each calibration 
standard and tabulate the area of the primary characteristic ion 
against concentration for each compound including all contract 
required surrogate compounds. The relative retention times of 
each compound in each calibration run should agree within 0.06 
relative retention time units. 

Semivolatiles 
Initial calibration is required at 20, 50, 8 0 ,  120, and 160 
totaling. If an analyte saturates the system at the 160 ng level 
and the system is calibrated to achieve a detection sensitivity 
of no less than the CRQL, the laboratory must document this on 
form VI and proceed with a 4 point curve for that analyte. The 
use of secondary ion for quantification is allowed when there 
are sample interferences with the primary ion. Nine compounds 
require only a 4 point initial calibration: benzoic acid, 2,4- 
dinitrophenol, 2,4,5-trichlorophenol, 2-nitroaniline, 3- 
nitroaniline, 4-nitroaniline, 4-nitrophenol, 4,6-dinitro-2- 
methylphenol, and penta-chlorophenol. Analyze all method blanks 
and standards under the same conditions as the samples. 
Analyze each calibration standard and tabulate the area of the 
primary characteristic ion against concentration for each 
compound including all contract required surrogate compounds. The 

. .  
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relative retention times of each- compound in each ca-libration run 
should agree within 0.06 relative retention time units. 

ResDonse Factor (RF) Calibration 
Using Table 2.1, page E-14/VOA or Table 2.2, page E-33/SV of the 
Statement of Work; calculate the RF for each compound at each 
concentration level using Equation 1 on page D-21/VOA for 
volatiles and Equation 1 on page D-33/SV for semivolatiles in the 
Statement of Work. 

Using the RF from the initial calibration, calculate the percent 
relative standard deviation for compounds listed as calibration 
check compounds (CCCs) (Sections 8.4.3.2.4 and 8.4.3.3.4.) using 
the equation in Section 5.3.4 on page D-21/VOA of the Statement 
of Work. 

The relative percent standard deviation for each individual 
calibration check compound must be less than 30%. This criteria 
must be met for the initial calibration to be valid. 

A system performance check compound must be performed to check 
that the minimum response factors are met before the calibration 
is used. The SPCCs are listed in Sections 8.4.3.2.3 and 
8.4.3.3.3. When the relative RSD for CCCs and the minimum R F  for 
the spccs have been met, the system is ready for sample analysis. 

11.4.2.3 Continuinq calibration of the GCMS System 
System Performance Check 
A calibration standard containing all volatiles or semivolatiles 
with the associated surrogates and internal standards must for 
every 12 hours of analysis or once daily, whichever is more 
frequent. The RF data from the continuing calibration SPCCs are 
compared with the initial calibration SPCCs. The minimum RF for 
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volatiles SPCCs is 0.300 (.250 for bromoform); the minimum RF for 
semivolatiles SPCC is 0.05. If these minimums are not met, the 
system must be evaluated and corrective action taken before 
analysis may begin. 

- .  
Calibration Check: 
After the system performance check is met, the calibration check 
compounds are used to check the validity of the initial 
calibration. If the percent difference for any compounds is less 
than 25% for CCCs, the calibration is considered valid. If the 
criteria are not met for one or more compounds, corrective action 
must be taken. If all corrective action fails to correct the 
problem, then'a new 5 point calibration curve must be generated. 

The concentration level for continuing calibrations for volatiles 
is 50 pg/L. 

The concentration level for semivolatiles is 50 ng (except for 
the 9 compounds listed in Section 11.4.2.2 - Semivolatiles which 
will be analyzed at 80 ng. 

11.4.2.4 Preparation (Method) Blank Analysis 
A method blank is a volume of deionized water, or a purified 
solid matrix (when available) processed through the entire 
analytical sequence of extraction, concentration, and analysis. 
The method blank volume or weight must be approximately equal to 
the sample volumes or weights being processed. The method blank 
analysis must be performed for every 20 samples per matrix or 
every time samples are prepared, whichever is more frequent. 

Blanks are subject to the following criteria: 
1) The method blank for  volatiles must contain no more 

than 5 times the CRQL of common laboratory 
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contaminants. These contaminants are methylene 
chloride, acetone, and toluene. 

2) The method blank for semivolatiles must contain no 
more than 5 times the CRQL for common phthalate 
esters. 

3 )  For-,all other compounds, the method blank must 
contain less than the CRQL of any single compound. 

If the blank fails one of the three criteria listed above, all 
samples processed with that blank must be reprocessed and 
reanalyzed. 

11.4.2.5 Surrosate SDike Analvsis 
Surrogate standard determinations are performed on all standards, 
samples and blanks. All samples and blanks are fortified with 
surrogate compounds prior to purging or extraction in order to 
monitor preparation and analysis of samples. 0 
Surrogate spike recovery must be evaluated for acceptance by 
determining whether the concentration (measured as a percent 
recovery) falls inside the contract required recovery limits. 
See Table 4-2. 

Method Blank Surrosate Recoverv 
The laboratory must take corrective action if any of the 
following exist in the preparation blank: 

1) one surrogate compound is outside the required 
limits for volatiles, or 

2) if one semivolatile surrogate is outside the 
required limits. 

Corrective action should include, at a minimum: checking of 
calculations, checking of internal standard and surrogate king 
solutions, and instrument performance. If these do not locate the e 

, : .  
'.. 9.- 2.4 7 
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reextraction and reanalysis of semivolatiles is required. 

SamDle Surrocrate SDike Recoverv 
The laboratory must take corrective action if the following 
occur : 

* .  

1) Recovery of any one surrogate compound is outside 
the required recovery limits, or 

2) Recovery of any one surrogate in either the base 
neutral or acid extract is below 10 percent, or 

3 )  Recovery of two compounds in either the base 
neutral or acid extract are outside recovery 
limits 

Corrective action should include: checking calculations, checking 
internal standard and surrogate spiking solutions, and checking 
instrument performance. If these do not locate the problem, the 
samples must be repurged and reanalyzed for volatiles or 
reextracted and reanalyzed for semivolatiles. 

11.4.2.6 Matrix SDike/Matrix SDike DuDlicate Analvsis (MS/MSD) 
Matrix Spike/Matrix Spike Duplicates (MS/MSD) are analyzed at the 
frequency of one set per twenty per matrix or every 14 days, 
whichever is more frequent. 
using the equation given in Section 4.5.1.2. 

MS/MSD recoveries are calculated 

RPDS are generated through the use of equation given in Section 
4.4.1.2. 

The compounds used for spiking and their advisory limits for 
recovery are given in Table 4-1. 

Y a 
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11.4.2.7 Pesticide/PCB Reauirements 
The following minimum QC requirements must be met for validation 
of Pesticide/PCB analytical results: 

Preparation blanks must be prepared as required in 
Sect,ion 11.4.2.4 and meet contaminant requirements. 

MS/MSD must be performed as described in 
Section 11.4.2.6. 

0 

0 

0 ~ l l  standards, samples, blanks, and MS/MSD must be 
fortified with dibutylchlorendate surrogate. 

11.4.2.8 Retention Time Windows 
Before performing any sample analysis, the laboratory must 
establish retention time windows for all pesticide/PCB compounds, 
under the constraint that retention time windows must be under 
proper oven temperature and flow rate to ensure that 4,4'-DDT has 
a retention time of >12 minutes. Retention time windows are 
generated as follows: 

1 .  

A 

1) Each time a new column is installed, make 3 
injections of all single-component pesticide 
mixtures multi-response pesticides, and PCBs 
throughout a 72 hour period. Response should be 
approximately half-scale. These injections should 
be made at roughly equal intervals during the 
sequence (i.e, beginning, middle, and end). 

3) 

Verify the retention time shift for DBC in each 
standard. 
columns, and <0.3% for capillary columns. If this 
criterion is not met, continue injecting replicate 
standards to meet this criterion. 

The shift should be <2% for packed 

- -  ~ -- 
Calculate the standard deviation of the 3 absolute: 
retention times for each single component pesticide- 
using Equation 4.2 on page E-S6/Pest of the 
Statement of Work. For multi-response peaks or 
PCBS, choose one major peak from the envelope and 
calculate the standard deviation of the 3 absolute 
retention times for that peak. 

.: 

..... I :. i ,  :../, 
'# .; ._ <<, 2 
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4 )  

5 )  

11.4.2.9 

The standard deviations performed in 3 )  shall be 
used to determine the windows for subsequent 7 2 -  
hour sequences. Apply 2 3 times the standard 
deviations in 3 )  to the retention times of all 
pesticide/PCB compounds determined in the first 
analysis of any given 72-hour sequence. This range 
then defines the windows for the remainder of the 
seqqence. The absolute retention time of the first 
ana1,ysis of a particular compound is the center of 
the retention time window. Do not use the retention 
time generated in 3) as the center. 

If the retention for a particular pesticide/PCB is 
less than 0.01 minutes use the following as 
windows : 

a) - + 1% of the initial retention time for 
the compound for packed columns or b) 2 
0.75% of the initial retention time for 
the compound for capillary compounds. 

Linear Ranqe 
Linear range is determined through the analysis of 3 standards of 
each pesticide at.3 different concentrations, one of which must 
be near, but above, the CRQL and the other two at concentrations 
which define the working range of the instrument. These standards 
are to be injected consecutively at the beginning of the 
sequence. 

Using the responses of the 3 injections, calculate the 
calibration factors for each compound using the equation 4.1 on 
page ~-55/Pest of the Statement of Work. The relative percent 
difference of the calibration factors must be less than or equal 
to 10% for aldrin, endrin, 4,4'-DDT, and DBC. If only DDT exceeds 
lo%, it must be plotted on a standard curve. 

Linear range requirements for confirmation GC analysis are & 10% 
RSD for the initial evaluation mixes, and then i 15% RSD for 
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alternating standards if wantitation is'to be performed. If only 
confirmation is to be performed, then the alternating standards 
must be i20% RSD. 

11.4.2.10 Breakdown of Endrin and 4,4'-DDT 
Evaluation of the-chromatogram of the analysis of Eva1 Mix B for 
the appearance of peaks in addition to the 4 main peaks indicates 
that either endrin or 4,4'-DDT is degrading. This degradation is 
calculated using'equation 4.3 for DDT and 4.4 for endrin on page 
E-56/Pest of the-Statement of Work. The breakdown for either 
compound must be 20% for analysis to continue. If the endrin 
and DDT peaks coelute (OV-1 column or equivalent), then a total 
breakdown is calculated using equation 4.5 on page E-57/Pest of 
the Statement of Work. The combined breakdown must not exceed 20% 

When the above has been satisfactorily completed, samples are 
analyzed in the sequence given in Table 8.4. The retention time 
shift for DBC must be evaluated for each sample. The retention 
time shift must be < 2% difference for packed columns between the 
initial standard analysis and any sample or standard subsequently 
analyzed during the 72-hour sequence. The percent difference for 
wide bore capillary columns must be < 1.5% and < 0.3% for narrow 
bore capillary columns. Retention time shifts that do not meet 
the criteria for percent difference shall be flagged 88*oI  on Form 
8E. The percent difference is calculated using Equation 4.8 on 

-=ZYs-.*; 
i-cl ..? _. c ,I,*J page E-60/Pest of the Statement of work. 
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11.4.3 RADIOLOGICAL LABORATORY ANALYSIS OUALITY CONTROL 
Radiological laboratory QC will ensure that the required 
analysis, QC sample checks, and verification of the results are 
performed and that the acceptability of the results is known and 
verifiable. 

11.4.3.1 DuDlicate Sample Analvsis 
At least one duplicate sample will be run in every twenty 
samples. The results of these analyses will be used to determine 
method precision, which will be recorded on radiological analysis 
quality control sample forms and control charts as the 
Ilnormalized range" for the parameters tested, in accordance with 
Section 4.4.2. 

11.4.3.2 Spike and Matrix SDike Analysis 
At least one sample in every twenty will be an aliquot of DI 
water or actual sample spiked prior to analysis with the 
parameters of interest to determine the percent bias. The result 
of these analyses will be recorded on radiological analysis 
quality control sample forms and control charts as the 
Ilnormalized deviation" for the parameters tested, in accordance 
with Section 4.5.2. 

11.4.3.3 Method and Field Blank Analvses 

At least one sample in every twenty will be a method blank 
analyzed for the pertinent radiological parameters. The method 
blank will consist of a quantity of distilled or deionized water 
appropriate to the analysis. 

Field blanks will be prepared by sample collection teams by 
filling sample containers with distilled water and shipping them 
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accompany the samples through collection and shipment to the 
laboratory and are stored with the samples. 
analyzed-to .-?- monitor for possible sample contamination during 
collection, shipment, and storage. 

Field blanks are 

., 

11.5 FIELD OUALITY CONTROL 
Field activitiesrare- the responsibility of the assigned manager. 
Prior to initiating field work, the manager shall discuss the 
scope of work, %cont.ractual and regulatory requirements, and 
applicable QA/QC procedures with assigned personnel. 
request of the-manager, this may be done by the QA Officer or 
senior members of the project staff. 

-4 ' 

At the 

Once in the field, field personnel are responsible for all dailv - 
QC activities. Included in t sponsibility shall be the a supervision of subcontractor 

11.5.1 PERFORMANCE DOCUMENTATION 
TO provide evidence of satisfactory work performance the basis 
for subsequent activities and information transmitted external to 
ASI, the results of field investigations and sampling shall be 
completely documented. Whenever possible, information shall be 
recorded on a standardized form. Documentation shall include a 
daily log of project activities and the appropriate subsurface 
logs, test and survey data forms, monitoring/sampling equipment 
installation records, photographs, and field collection and 
sampling custody forms. - - -  

Members of the project staff working in field operations shall 
keep a daily log of project activities. Each page of the Field- 

- 

. 253 



5195 
RS/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 11.0 
Page 22 of 23 

. -  . - -  . . . . .. - . . -. - . .- . - . - - . .- .. . . . . -. - .. -_ . - - . ._ . . . -. . -. 

Activity Daily Log (Figure 5-l)'-.-shall be ,signed by the person 
preparing the log. Items to be included in the daily log, as 
appropriate, are: 

m 

8 . . . . 

Project identification; 
Field activity subject; 
Gen'al work activity; 
Unusual events; 
Changes to plans and specifications; 
Visitors on site; 
Subcontractor progress or problems; 
Communication with the client or others; 
Weather conditions; and 
Personnel on site. 

Copies of the Field Activity Daily Logs should be sent to the 
site manager and the on-site technical manager, approximately on 
a weekly basis. After review of the logs, they should be routed 
to other members of the project staff as needed. If the logs are 
not submitted as required, it is the responsibility of the site 
manager, or designee, to contact the field personnel. 

AS part of field activities, a photographic record should be 
prepared. Photographs should be in color. As examples, 
photographs should be taken of the general site layout, geologic 
features, field equipment and installations, sampling stations, 
and field testing. When test pits or trenches are dug, 
photographs should be taken of the subsurface profiles, if 
possible. 

Photographs are to be identified by the project number, date 
taken, and a brief description. 
the back of each photograph or in an album in which the 
photographs are mounted. Album photographs must be labeled with 
individual descriptions and dates taken. 

This may be done individually on 
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- - - - - . . . - - - - . . Before photographs are taken, the client should be contacted to 
determine their policy concerning photographs. 

Appropriate test survey and equipment installation data forms 
shall also be prepared. All requested information and all data 
spaces on forms shall be addressed. If not applicable, not 
available or not r'equired, requested information should be 
designated as such. Errors or incorrect data shall not be 
obliterated, but shall be lined through with a single horizontal 
line with the correct entry placed above or adjacent to the 
original, and initialed and dated next to the corrected entry by 
the person making the correction. 

During the performance of the field program, a copy of the field 
records will be sent to the responsible managers, with the 
original being placed in the central file at the project site 
office. These copies can provide adequate documentation of work 
activities should the originals be destroyed, lost, or stolen. 

The process for initiating and obtaining variances (changes) from 
approved field procedures and plans (including this QAPP) is 
described in Section 16.4. 

11.5.2 VALIDATION OF FIELD DATA 
Field data shall be formally validated in accordance with 
Appendix A of this QAPP. 

h 
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12.0 QUALITY ASSURANCE AUDITS/SURVEILLANCES 

To verify project activity compliance with QAPP requirements, the 
Project QA Officer is responsible for scheduling and conducting 
planned and documented QA audits and surveillances. Audits will, 
as a minimum, consist of the evaluation of the QA program and 
procedures, the effectiveness of their implementation and a review 
of associated project documentation. Surveillances will, as a 
minimum, monitor/observe ongoing project activity and work areas to 
verify item and/or activity conformance to specified requirements. 
Audits/Surveillances will be scheduled, planned and documented. 
Audits for this project will, as appropriate, cover laboratory 
activities, field operations and documentation, and final reports. 
Auditing will be performed in accordance with the auditing 
organizations Quality Assurance Manual and any applicable project 
procedures. 

Contractor internal audits are performed in accordance with 
established Laboratory Manuals and/or specific attachments. System 
audits are performed to evaluate all components of. the measurement 
systems to determine their proper selection and use. Performance 
audits are conducted periodically to determine the accuracy of the 
total measurement system(s) or component parts thereof. 

12.1 AUDIT/SURVEILLANCE PERSONNEL 

Project and laboratory audits are performed by the Project Q& 3 

Officer and/or qualified QA audit personnel. Technically, 
qualified personnel (e.g., technical specialists) may be assigned 
to the audit as team members at the discretion of the 

” .  . I *  
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Project QA Officer and/or Lead Auditor. Audit teams may consist of 
one or more auditors, however, they will always include a lead 
auditor . 

Project surveillaqces are performed by the Project QA Officer or 
designated surveiliance personnel. Surveillance personnel shall be 
technically cognizant of the activity being monitored/observed. 

Qualifications of audit and surveillance personnel shall be 
documented. 

Audits and surveillances shall be performed by personnel who do not 
have direct responsibility for performing the activities being 
audited or surveilled. 

12.2 AUDITS 

12.2.1 PRE-AUDIT ACTIVITIES 

pre-audit activities consist of audit scheduling; identification of 
audit subject and scope, selection of an audit team; development of 
an audit plan and checklist (s )  ; and providing audit notification to 
the audited organization(s) . 

Audits will be scheduled in a manner to provide coverage and 
coordination with project and laboratory ongoing activities and at 
a frequency commensurate with the status and importance of thev;-p 

" ?-2g 
activity. Schedules may be revised as necessary. Scheduled audits 
may be supplemented by additional audits as deemed necessary. 

As with scheduling, 
consideration shall 

;,- 3 " ..I p, b 4 

when determining activities to be audited. 

a be given to ensure that, in the aggregate, 
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adequate coverage of both field and laboratory activities is 
obtained. Definition of the scope of each audit shall be 
responsive to the activity status/importance and required 
validity/acceptability of its product and supporting documentation 
(e.g., records, reports, etc) . 

The audit team shall be selected in accordance with Section 12.1. 

Audit plans shall be developed by the Lead Auditor (assisted as 
required by team members), for each audit. Plans shall identify 
the audit scope, applicable requirements, audit personnel, 
activities to be audited, organization(s) audited, audit schedule, 
and identification of audit checklists. 

checklists shall be prepared by the auditors and used during 
conduct of the audits. They shall be developed to accomplish the 
review of necessary items and to document the results of the audit. 

The Project Director (or Laboratory Manager) will be formally 
notified in advance of the scheduled audit. The notification, as 
a minimum, documents the audit date/length, any associated 
meetings, the auditing organization and identifies the auditors, 
audit subject and intended scope. 

12.2.2 AUDIT CONDUCT 

Audits shall be conducted in accordance with the writ;kenssqq 
.-&+.*Ai ;3 

checklists. 
._ 

If for some reason, portions of the audit scope wer.e$**'- 
not addressed during the audit, documentation of this fact will be? 

.+2 
recorded in the audit report . .I.* 

.-  
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Pre and post audit meetings between auditors and Project 
(Laboratory) management and personnel shall be held in order to 
review the purpose and scope of the audit, establish personnel 
contacts and present audit results. 

During an audit and upon its completion, the auditors will discuss 
the findings with the individuals audited and cite corrective 
actions to be initiated. Minor administrative findings which can 
be resolved to the satisfaction of the auditors during an audit are 
not required to be cited as items requiring corrective action. All 
findings that are not resolved during the course of the audit and 
findings affecting the overall quality of the project, regardless 
of when they are resolved, shall be noted on the audit checklists. 

12.2.3 POST AUDIT ACTIVITIES 

Following completion of an audit, the auditors shall prepare and 
submit a formal audit report to the Project (laboratory) Director. 
This report shall serve to notify management of audit results. The 
report may also be sent to other project management, individuals 
contacted during the audit, and the management of any affected 
subcontractor. 

The report shall be prepared as soon as possible (within 30 days) 
after the audit and contain, as appropriate: 

. Date(s) of the audit; 

Identification of audit participants; 

. Identification of activities audited; 

. ( >  ;. . Audit results ; 
!,*it, , 
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Description of items requiring corrective action and, if 

Directions for audit response, in writing. 

possible, the means of correction; 

Completion of all required corrective action shall be verified by 
the auditors through written communication, reaudit, or other 
appropriate means. After acceptance and verification of corrective 
actions, an audit closure report shall be issued to the same 
individuals receiving the audit report. 

After acceptance and verification of all corrective actions, an 
audit closure report is issued by the Lead Auditor or Designee. 

12.3 SURVEILLANCES '., 

," . 
. ,  

12.3.1 PRE SURVEILLANCE ACTIVITIES 

Surveillances are scheduled by the Project QA Officer by selecting 
project activities based on the project/program schedule. 
Scheduling may occur on a daily or weekly basis, in order to 
provide adequate activity coverage in response to project task 
assignments. 

Activity procedures or surveillance checklists, if applicable, are 
prepared by surveillance personnel with the concurrence of the 
Project QA Officer. 

Actual date and time of surveillance is coordinated with involved 
project personnel by surveillance personnel. 

260 



s195 
RI/FS Rev.: 4 

12.3.2 SURVEILLANCE CONDUCT 

e Date: TBD 
Vol. V Sect. 12.0 
Page 6 of 7 

Sur vei 1 lance personnel utilize app li cab1 e activity 
procedure/surveill.ance checklist and monitors/observes performed 
activity. In-process documentation of observations is effected as 
required and evaluation as to activity conformance to specified 
requirements is made. 

12.3.3 POST SURVEILLANCE ACTIVITIES 

surveillance personnel prepare a report documenting surveillance 
results. Observations identified during the surveillance which do 
not constitute a nonconformance require a response by the cognizant 
manager or designee on the surveillance report. Nonconformances 
identified during the surveillance will constitute cause to 
initiate a nonconformance report (NCR). The NCR number will be 
documented in the report. The surveillance report, when completed, 
and having received Project QA Officer approval, may be distributed 
to appropriate project personnel. 

Once the report is issued the surveillance is considered closed, in 
that if nonconformances were identified, their tracking to closure 
is controlled by the NCR process, and no further action associated 
with the surveillance is required. 

12.4. PROJECT/LABOE?ATORY RESPONSE TO AUDIT REPORTS --., 

When audit reports request project/laboratory response and 
corrective action, such response with proposed corrective actions 
and their scheduled completion dates shall be made in writing under - 

the signature of the Project Director/Laboratory Manager. The * .  ,. 
G . j  (-3 -> 
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response shall clearly state the corrective action taken or 
planned. If all corrective actions have not been completed prior 
to issuance of the audit response, a scheduled date for completion 
shall be provided. It is noted that all requests for corrective 
action must be addressed to the satisfaction of the QA Officer. 

These written responses shall be transmitted to the auditor or 
designee within the time frame specified by the audit report or its 
transmittal letter. If such time frame cannot be met, it is the 
responsibility of the Project Director/Laboratory Manager to 
provide written justification of and request for a response 
extension. This request for extension should be transmitted to the 
auditor or designee by the original response date stipulated in the 
audit report or its transmittal letter. 

0 It is the Project Director's/Laboratory Manager's responsibility to 
ensure that all corrective action, as required by the audit report, 
be undertaken and completed on schedule. If required, the DOE QA 
Officer, or designee, is empowered to stop work in accordance with 
the process defined in Section 3 of this QAPP. 

- 262 
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13.0 PREVENTIVE MAINTENANCE 

maintenance is an organized program of actions taken to 
roper instrument and equipment performance and to 

prevent instruments and equipment from failing during use. An 
adequate preventive maintenance program increases reliability of 
a measurement . A preventive maintenance program considers 
the following: 

1) s, equipment, and parts thereof that are 
wear, deterioration, or other change in 

nal characteristics in the absence of routine 
maintenance; 

2) Spare parts necessary to minimize down time; 
and 

3) Optimum frequency-of maintenance. 

The implementation of a preve maintenance program is dependent 
upon the specific inst d equipment used within a 
laboratory or field progr ore, this section does not 
attempt specific ins trume ment requirements but, rather, 
sets minimum guidelines f ce practices. The field and 
laboratories will implement a preventative maintenance program that 
complies with the guidelines presented in this section. 

Within the laboratory, the laboratory managem i-s-.rresponsible for 
the preparation and documentation of the? program. specific 
individuals within the laboratories shall be responsible for the 
effective implementation of the program and"+quality assurance 
personnel shall be responsible for the review of implementation to 
verify compliance. For field operations, the assigned Manager is 
responsible for preparation, implementation, and documentation of 
the program. The Project QA Officer will approve the field program 
and review its implementation to verify compliance. 

The preventive maintenance program shall include the following.,:,-. 

A complete listing of the instruments and equipment: 
that require preventive maintenance; - 

manufacturer's recommendations and previous experience 

% *  

1) 

2) The frequency of maintenance considering 
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with the particular piece of equipment, generally 
stated in terms of daily, weekly, monthly, etc; 

3 )  A list of spare parts peculiar to each instrument or 
piece of equipment necessary to preclude long down 
time ; 

4 )  Service contracts as necessary; 

5) The. items to be checked or serviced during maintenance 
and the directions for performing maintenance. 

preventive maintenance activities shall be performed in accordance 
with approved laboratory or field SOPS for each type of equipment 
or instrument. These activities shall be further documented through 
individual instrument files and shall include the following: 

1) Spare parts list; 

2) External service contracts, where applicable; and 

Records of periodic maintenance performed. 3 )  . .  

Records of maintenance are documented through maintenance logs, 
which are maintained at the instrument and service report forms, 
which are maintained in the instrument files. 
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SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY, AND COMPLETENESS 
Analytical Laboratory 
14'; 1-. 1 

14.1.2 

14.1.3 

14.1.4 

It is the responsibility of analysts, in 
consultation with group supervisors, to evaluate 
recoveries of surrogates and matrix spikes and 
precision of duplicates utilizing control charts 
provided. 

01 limits are defined as the mean 2 3a. 
ing limits are defined as the mean 2 20. 
ecoveries and/or relative percent 

differences (RPDs) which are found by control 
charts to be "out-of -controlno shall be evaluated 
using all information pertinent to the 
recoveries/RPDs in question. Pertinent 
information includes but is not limited to: 
preparation blanks, laboratory control samples, 
matrix interferences present (if any) , 
concentration of the spiking compound present in 
the original homogeneity of the sample, 
and the matri e sample. 

The assessme ta precision, accuracy, and 
completeness, aside from verification via control 
charts, is an integral part of the laboratory data 
verification process. 

14.1.4.1 After data has been generated by 
instrumentation, it is submitted to a 
peer (another analyst or group 
supervisor) for review. This initial 
review is a complete review for 
transcript errors, calculation errors, 
etc. This process of review also 
includes a check for completeness of the 
presentation of data. 

14.1.4.2 A secondary review is then conducted by 
the Group Supervisor, Laboratory 
Manager, or Laboratory Project Manager 
of at least 20% of data presented. This 
step also includes a review of 
comparability with historical results 
and representativeness. 
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14.1.4.3 Tertiary review is a quality assurance 
function that is performed on a minimum 
of 5% of analytical data. This QA 
review includes technical QA and 
editorial QA reviews. 

14.2 Radiological Laboratory 

14.2.1 It is the responsibility of analysts, in 
consultation with supervisors, to 
evaluate precision and accuracy of 
results utilizing control charts. 

14.2.2 "Normalizedii range and deviation 
statistics are used for the evaluation 
of laboratory process control: 

14.2.2.1 Normalized range analysis statistics are 
obtained by scaling the statistical 
output to a normalized mean range of 1 
and a normalized standard deviation of 
1. Control limits are defined as 0 and 
+4 (mean plus 3a). Warning limits are 
defined as +3 (mean plus 2a) and +4 
(mean plus 3a). 

14.2.2.2 Normalized deviation statistics are 
obtained by scaling the statistical 
output to a normalized mean of 0 and a 
normalized standard deviation of 1. 
Control limits are defined as 2 3 (mean 
plus 2 30). Warning limits are defined 
as 2 2 (mean plus 2 2 0 ) .  

14.2.3 Results which are found to be "out-of-controlii by 
control charts shall be evaluated using all 
information pertinent to the result in question. 
Pertinent information includes but is not limited 
to: preparation blanks, laboratory control 
samples, matrix interferences (if any), activity 
of the radionuclide spike present in the sample, 
homogeneity of the sample, and the sample matrix. 

14.2.4 The assessment of data precision, accuracy, and 
completeness, aside from validation via control 
charts, is an integral part of the data 
verification process. 
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14.1.4.1 After data has been generated by 
instrumentation, it is submitted to a 
peer (another analyst or supervisor) for 
review. This initial review is a 
complete review for transcription 
errors. Calculation errors, etc. This 
process of review also includes a check 
for completeness of the presentation of 
data. 

14.1.4.2 A secondary review is conducted by the 
QCC of at least 20% of data presented. 
This step also includes a review of 
comparability with historical results 
and representativeness. 

14,3 Criteria for Evaluation of QC Sample Results 

14.3.1 "Out-of -control" situations include but 
are not limited to: 

* Any point outside the upper or 
lower control limit; 

* ~ n y  two points in succession 
between the upper/lower warning 
limit and the upper/lower control 
limit; 

* Eight consecutive points above or 
below the mean listed on the 
control charts; 

* Any five point trend upward or 
downward; or 

* Any long-term trend that deviates 
from historical trends. 

14.4 SDecific Routine Procedures Used to Assess Data 
Precision, Accuracv, and ComDleteness for Field 
Validation 

The field data validation program is described in 
Appendix A of.this QAPP. 

. .  
. 6  _. 
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15.0 DOCUMENT CONTROL 

Project specific documents and drawings which are considered 
controlled documents, are prepared, reviewed, approved, revised, 
and distributed in accordance with the requirements of this 
section. Documents, drawings, etc. which are to be so controlled 
must be identified. A document, drawing, etc. identification list 
shall be established and maintained for those document types, shown 
in Figure 15-1, with an asterisk. The quality related documents 
listing will be maintained by the Project QA Officer; the Project 
specific Documents listing is maintained by the Project Director or 
his/her designee; and the Drawings, Computer Graphics and Maps 
listing is maintained by the Deputy Director/Technical. 

15.1 REVIEW AND APPROVAL OF DOCUMENTS AND DRAWINGS 

Prior to implementation or use, project controlled documents and 
drawings must be reviewed, approved and distributed by personnel as 
identified in Figure 15-1. 

Approval of these documents and drawings will be denoted by a 
signature and date. All documents and drawings, requiring DOE 

review and/or approval, will be reviewed and approved by other 
designated personnel before they are submitted to DOE. Copies of 
documents or drawings released for any purpose before they have 
gone through the complete review and approval process, will require 
the document to be marked "DRAFT" and the drawing to be marked 
PRELIMINARY I' . 

15.2 DISTRIBUTION 

Controlled documents and drawings, etc. will be distributed to 
- I  

personnel' as the need is identified. Personnel responsible for 
r. 268 
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controlled distribution are identified in Figure 15-1. 
of distribution activities must be documented. 

Delegation 

Distributed docum,ents will be identified by a copy control number 
unique to each recipient. (For drawings, graphics and maps, this 
may not be practical). 

Personnel responsible for controlled distribution shall maintain a 
distribution list containing the document distributed; control 
number; and copy holder name and mailing address. 

If controlled documents and drawings, etc., become obsolete or are 
no longer needed, instructions as to their disposal shall be issued 
to copy holders. 0 
Uncontrolled issue of any of the documents addressed in this 
section shall be so identified, on the copy, in a conspicuous 
manner. 

Distribution of documents, drawings, etc. revisions and addenda 
shall be made to all original issue copy holders in the manner 
described above. The transmittal of revisions/addenda shall 
include instructions for revision inclusion and superseded material 
disposition. Each limited revision (see 15.3 below), will be 
transmitted by a revision log sheet that lists all revised pages 

the revised document section. Evidence of the document 
transmitted, the recipient, and transmittal date shall be 
maintained, to document distribution. 

for that revision. The log sheet is to be filed in the front of - . ?  
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15.3 REVISION OF DOCUMENTS AND DRAWINGS 

whenever a controlled document or drawing is revised, the review 
and approval of. the revision will be in accordance with the 
requirements of the original document or drawing. 

Document revisions may be accomplished by either 1) a complete 
revision, where the entire text is replaced, or 2) a limited 
revision, where only affected pages are replaced. 

The document table of contents will be revised when affected by a 
1 imi t ed I evi sion . 

15.3.1 REVISION LEVEL 

The QA Project Plan revision level indicator for complete revisions 
will consist of the revision number (e.g., 4 ,  5, 6 etc.) and the 
revision date on the title page/signature page and all subsequent 
pages. For a limited revision, each revised page (and the table of 
contents, if affected), shall be identified with the current 
complete revision number and sequential decimal suffix (e.g., 4.1, 
4.2, etc.) and the revision date. 

For all other document revisions, both complete and limited, the 
revision level will be indicated by date only. 

15.3.2 REVISED TEXT/PAGES 

When necessitated by the change, additional pages will retain the 
original page number with a sequential suffix (e.g., page 4.1 of 
6). Each revised page in both complete and limited revision will 
have a vertical line in the right hand margin adjacent to the 

. .  . . .  . .  . . .. 
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revised material. 
required for limited revisions. 

Document title pages and signature pages are not 

15.3.3 REVISION REVIEW/APPROVAL 

. ,  
Complete revisions.shal1 include appropriate approval cover sheets. 
Reviews and approvals, if not documented on reissued approval cover 
sheets, shall be documented in another manner (e.g., associatedDCR 
approval signature blocks) to attest to review and approval in 
accordance with the requirements of the original document. 

15.3.4 REVISING DRAWINGS, COMPUTER GRAPHICS, MAPS, ETC. 

Revisions to such documents shall, as a minimum, be denoted by 
displaying the consecutive revision number, revision date, and 
review/approval signatures in the appropriate fashion. 
Distribution shall be made in accordance with the applicable 
requirements of 15.1 and 15.2 above, to users of the portrayed 
contents who require current information/data to perform work 
activities. 

15.4 INITIATING CHANGES TO DOCUMENTS 

Changes to approved plans and procedures are likely to be necessary 
during the course of project performance as a result of new 
information or events that occur during performance. Changes to 
previously approved plans and procedures must be approved before 
the change is implemented. 

A Document Change Request (DCR) is the only means of initiating a 
revision to a previously approved project-specific controlled 
document. DCRs are recorded on the DCR form shown in Figure 15-2. 
Review and' 'approval of DCRs shall be in accordance with the 
requirements of the original document before they are implemented. 

* ,i 

''- 2Y 2 . .  

, .  
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REQUEST # 
DOCUMENT CHANGE REQUEST 1 Issue Date 

1 REQUESTOR: PHONE #: REQUESTED DATE: 

DOCUMENT AFFECTED: 

I VOLUME It: SECTION/PAGE #: REV. D A E  
_ _ _ _ ~ ~ _ _ _ _ _ _  

CHANGE JUSTIFICATK>N 

IMPLEMENTATION D A E  

0 EFFECTIVEDATE 

El OTHER 

REQUIRED APPROVALS: 

PROJECT DIRECTOR cate WMCOENVlRONMENTALMANAGER Date 

WCNECTQAAOFFICER Date 

W E  m Date 

TO BE COMPLHED BY DOE 

[7 YES 0 NO A Prior EPA n o t i f i i i  requhed? 

6. Prior EPA approval mquired? 0 YES 0 NO 

C. Immediate implementation? 0 YES [7 NO 

Figure 15-2 
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For DCRs that involve changes to analytical laboratory activities, 
review by the responsible laboratory director is also required. 
The Project Director or the Project QA Officer may request oral 
appIoval from the other signatories when necessitated by 
circumstances. If the other signatories orally approve and consent 
for the DCR to be signed for them, the Project Director or Project 
QA Officer may sign their name in the other person's signature 
space and write- @'foroo before the person's title below the signature 
space. 

DCRs are initiated as follows: 

The requestor (normally the person who identified the need for 
change) completes the DCR form up the to the EFFECTIVE DATE OF 

: .  
. I  

CHANGE. 

The requestor forwards the DCR to the Project QA Officer for 

evaluation. 

The Project QA Officer upon concurrence with the DCR enters a 
number in the REQUEST NO. space and also signs and dates the 
DCR in the appropriate space. If Project QA Officer does not 
concur, he/she resolves the disagreement with the requestor. 

. The Project QA Officer enters the pertinent information in a 

DCR status and tracking log (Figure 15-3) that shows the DCR 
: -.-- , - .- 

number, requestor, request date, subject matter, affected 
document and section number ( S I ,  transmittal and return date 
from each signatory, distribution date to each document 
holder, . . .  and issue date of revised pages to the document. 

:;- ; -; 
::.,*.; ;, .. . .  
. . . . .  

- C .  , - ,  

. .  ; ., 
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. The Project QA Officer makes a copy of the DCRs and forwards 

the original to the Project Director with a request to review, 
approve and return to the Project QA Officer. The date is 
recorded in.t,he DCR status and tracking log. 

8 When the signed DCR is returned from the Project Director, the 
Project QA Officer makes the appropriate entry in the DCR 
status and tracking log, and repeats the forwarding process 
until all required signatures have been obtained. If any 
signatory refuses to sign the DCR, that signatory is 
responsible for communicating to the Project QA Officer the 
reasons for not signing. The Project QA Officer coordinates 
the resolution of the disagreement of the DCR, consulting with 
the Project Director as necessary. In the event that a 
decision is made to not proceed with the issue of the DCR, the 
Project QA Officer notifies the requestor and all signatories 
who have previously signed the DCR of this decision. An 

appropriate entry to this effect is made in the DCR status and 
tracking log. 

8 When all required signatures have been obtained, the Project 

QA Officer issues the DCR to all holders of controlled copies 
of the affected document(s) . The change described by the DCR 
is to be implemented on the date specified in the EFFECTIVE 
DATE OF CHANGE space on the DCR. 

. .  

27 5 
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. The effective date of change and issuance of the DCR is 

dependent on DOE addressing the section at the bottom of the 
DCR for EPA notification, EPA approval, or immediate 
implementation. 

I_ 

Each controlled document copyholder who receives an approved DCR is 
responsible for inserting a copy of the DCR in the front (or other 
appropriate location) of the affected document(s). Until revised 
document pages are issued, the DCR serves as the controlled 
document copy holder's official notification that the document has 
been changed as described in the DCR. 

Subsequent to issuing a DCR, the Project QA Officer will, as soon 
as feasible, issue revised do pages incorporating the change 
described in the DCR. Up ipt and incorporation of the 
revised pages into the app te document, the DCR is to be 
removed from the document. 

15.5 VARIANCES 

A variance is a prior-approved action to be performed in variance 
to the requirements of an approved controlled procedure or drawing 
and does not impact the quality of the work. Variances do not, in 
themselves cause revision to controlled documents, however, may 
cause the initiation of a DCR. The variance process is detailed in 
Section 16.4. -. 

276 



RI/FS Rev.: 4 
Date: TBD 
Vol.  V Sect. 15.0 
Page 10 of 10 

I I I I I I 
I I I I 1 I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

I I I I I I I 

I I I I I I I 

I I I I I 1 I 
I I I I I I I 
I I I I I I I 

~ 

I I I 1 I I I 
I I I I I I I 

I I I I I I I 
I I I 1 I I I 
I I 1 1 I I I 

I 1 I 1 I I I 
I I I I I I I 
I I I I I I I 

I I I I I I I 

Figure 15-3 



RI/FS Rev.: 4 
Date: TBD 
Vol. V Sect. 16.0 
Page 1 of 11 

- ___ . . . - - .. . - 

16.0 NONCONFORMANCE, CORRECTIVE ACTION AND VARIANCES 

16.1 NONCONFORMANCES 

A nonconformance .i,s a deficiency in characteristic, documentation, 
or procedure that renders the quality of an item, data or activity 
unacceptable or indeterminate. Unapproved deviations from approved 
project plans and/or procedures constitute a nonconformance. 
Variances, as defined and addressed in section 16.4 are not 
nonconformances. Nonconformances may be identified by: 

. Project staff 
During the performance of field investigation and 
testing, supervision of subcontractors, performance of 
field inspection, and preparation and verification of 
numerical analyses; 

0 Laboratorv Staff 
During the preparation for and performance of laboratory 
testing, audits, calibration of equipment, and QC 
activities; or 

0 9 A  Officer 
During the performance of surveillances and other quality 
assurance activities. 

Project site nonconformances will be documented on a Nonconformance 
Report (NCR) form, Figure 16-1. 
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FERNALD NCR No. 
R I/FS 

NONCONFORMANCE Page 

Date: 
REPORT 

1. REQUIREMENTS 

2 NONCONFORMANCE DESCRIPTION 

jentified by: Date: - 
3.DlSPOSmON 0 Accept Rejed  Resample 0 FlagData 

Te&,nical Justification: 

ispositioned b y  Date: 
xept by: Date: 

1. PROPOSED CORRECTIVE ACTION, INCLUDING INITIATION AND COMPLETION DATES 

P- 

I Be Performed by: Date of Completion: 

P r o m  Director Date: 

Date: 
:ONCUR 

Pr%a UA lcer 

5. CORRECTIVE ACTION TAKEN (IF DIFFERENT FROM THAT PROPOSED) 

5. CORRECTIVE ACTION COMPLETE 

erformed by: Date: 

A Verified by: Date: 

Figure 16-1 

279. 
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16.1.1 SITE NCR REPORTING PROCESS 

Nonconformances are reported and processed as follows: 
* .  

The per son responsible for reporting the nonconformance 
(the initiator) completes Parts 1 and 2 of the NCR by 
noting the appropriate requirement and describing the 
nonconformance including, as appropriate, the date(s) and 
time(s) of day of occurrence and identification, persons 
involved, project activity being performed, equipment 
involved, source of the requirement that was not complied 
with, and if known, the probable adverse impact of the 
nonconformance on the quality or completeness of project 
data., The person signs and dates part 1. 

NOTE: Use continuation pages as necessary to complete Part 1 and 
subsequent parts of the NCR. Identify all material on 
continuation pages with the part number and title (i.e., 
for Part 1 continuation "Part 1, Nonconformance 
Description-Continued") . Number each continuation page in 
the upper right corner of page (e.g., 1 .  - of - 
The reporting person signs and dates Part 2 and forwards 
the NCR to the Project QA Officer for distribution to the 
cognizant project management for nonconformance 
dispositioning. 

The Project QA Officer evaluates Parts 1 and 2 to determine 
that the condition or occurrence described represents a 
nonconformance and, if corrected, action is required. If 
he concurs that it is a nonconformance, he enters an NCR 
number and date in the spaces provided near the top of the 
NCR form and evaluates Parts 1 and 2 for adequacy and 
completeness. Any disagreements are resolved with the 
initiator, and as appropriate, the Project Director and/or 
the person(s) or organization(s) proposed to perform the 
corrective action. The Project QA Officer enters the 
pertinent information in an NCR status log (Figure 16-2) 
that shows, as a minimum, the NCR number, the dates of NCR 
initiation and closure, the NCR subject and 
person/organization responsible for action. 

Cognizant project management reviews Parts 1 and 2 
description and as required, consults with the NCR 
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initiator and/or other project personnel and dispositions 
the nonconformance, (accept as it requires technical 
justification; flagged data requires identification of the 
flag to be used as described in Appendix A Data Validation) 
the cognizant person signs and dates Part 3 .  The 
dispositioner enters the proposed corrective action 
(Part 4 )  ror resolving the nonconformance, after consulting 
with the initiator's supervisor, the Project Director, or 
the Project QA officer, as appropriate. Initiation and 
completion dates for the proposed corrective action are 
included whenever appropriate. The names of the person (s) 
and/or organizations proposed to perform the corrective 
action are entered in the TO BE PERFORMED BY space. 

The NCR is then returned to the Project QA Officer. 

When the Project QA Officer is in agreement with Parts 3 
and 4,. he signs and dates Parts 3 and 4 .  

The Project QA Officer makes a copy of the NCR and 
transmits the original to the Project Director with a 
request to review and concurrence and return to the Project 
QA Officer as soon as feasible. If the Project Director 
concurs, signs and dates part 4 .  

When the signed NCR is returned from the Project Director, 
the Project QA Officer distributes copies of the NCR to all 
affected parties, including the initiator, the 
person(s) /organization(s) responsible for performing 
corrective actions, the Project Director, and the DOE COTR. 
The NCR original is placed in the project files. 

NOTE: Copies of NCR's which could affect laboratory activities 
shall be distributed to those laboratories as deemed 
appr opr ia t e. 

16.1.2 Nonconformances identified during laboratory operations 
will be documented as specified in the specific laboratory 
procedures. The QC Coordinator maintains a log of 
laboratory nonconformances and their closure. 

NOTE: Laboratory Management shall send copies of documents which 
identify nonconformances and corrective action requests 
(CAR) generated during laboratory activities in support of 
the RI/FS together with corrective action measures 
employed, to the project for the Project Director's 'and 
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Project QA Officer's review and concurrence prior to 
nonconformance and/or CAR closure. 

16.2 CORRECTIVE ACTION - _  

Corrective action measures are required to rectify identified 
conditions that render the quality of process or activity 
unacceptable or indeterminate if left uncorrected. The need for 
such measures may be identified during: 

Performance and system audits, 
Interlaboratory/interfield comparison studies 
Nonconformance r epor ting 
Surveillances and QA program audits 

Additionally, the need for corrective action is based on 
predetermined limits for acceptability. Corrective actions may 
include resampling, reanalyzing samples, or auditing laboratory 
procedures. Laboratory procedure define those predetermined limits 
for data acceptability beyond which corrective action is required, 
the corrective action process, and identifies personnel responsible 
for initiating and approving corrective actions. 

Corrective action measures shall be completed in an expeditious 
manner and verified as adequate as soon as practicable. Corrective 
action completion and verification activities shall be documented. 

16.2.1 PROJECT SITE CORRECTIVE ACTION 

Corrective action fo r  nonconformances is performed, completed and 
verified as follows: 

2.8 3 
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When the person(s) or organization(s) responsible for 
performing corrective action receive a copy of the "issued" 
NCR, appropriate action is taken to initiate and complete 
the corrective by no later than the scheduled dates. If 
the scheduled dates are not met, the Project Director and 
Project QA Officer are notified prior to those dates. . _  
When the corrective action is complete, the performing 
person(s) or organization(s) complete Part 5 of the NCR by 
describing any corrective actions different from that 
proposed in Part 4 .  If the corrective action taken is the 
same as that proposed, "Same as proposed8f is entered in 
Part 5 .  

The person performing or responsible for the corrective 
action signs the PERFORMED BY space of Part 6 on the 
original of the NCR (if available) or on a copy, enters the 
date chat :Part 6 was signed, and forwards the signed NCR to 
the Project QA Officer. 

Completion of corrective actions for nonconformances will 
be verified by the Project QA Officer. Following 
verification, the Project QA Officer will sign the original 
of the NCR in Part 6 and make the appropriate entry in the 
NCR log. 

16.2.2 LABORATORY CORRECTIVE ACTION 

The QC coordinator is responsible for verifying completed 
corrective action and logging completion date. 

16.3 EVALUATION OF RECURRING NONCONFORMANCES 

AS each NCR is received, the Project QA Officer and Laboratory QA 
Representative will determine if it describes a recurring, II 

3j 
nonconformance . For each recurring nonconformance, they wilJ2 - -. 
coordinate an evaluation to determine the cause and will initiate$ 
any action required to prevent further recurrences. The Project QX 
Officer and Laboratory QA Representative, with the assistance of 
the Project and Laboratory Directors, as appropriate, will ensure 
that the evaluation and results are properly documented. 

? -  I-, 
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of recurring nonconformances 
the work and indicate the 

16.4 VARIANCES * I .  

A variance is a prior-approved action to be performed in variance 
to the requirements of an approved procedure or drawing and does 
not impact the quality of work performed. Variances are not 
nonconformances. Variances must be approved by the Project 
Director and the Project QA Officer before they are implemented. 
Variances are documented on the Variance Request (VR) Form shown in 
Figure 16.3 apd logged on the Variance Request Log, Figure 16.4. 
Variances do not result in revisions to project specific documents, 
(however may cause initiation of a DCR) and are a means of 
accomplishing on-the-spot changes in the implementation of project 
specific procedures when the change is necessary for work to 
proceed. The variance is a one-time change that is valid only for 
the specific activity described in the V R .  

Variance Request forms are processed as follows: 

The person identifying the need for the variance (the 
requestor) completes the VR form shown in Figure 16-3 
through the REQUESTED BY entry, except for the variance 
number, which is supplied by the Project QA Officer. 

The requestor obtains the signatures of the Project 
Director and the Project QA Officer. When necessary, the 
Project Director and/or the Project QA Officer can orally 
give their approval to the requestor. In this instance, 
the requestor notes on the VR, in an area other than in the 
approval signature spaces, that oral approval has been 
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granted, along with the approvers names and the date and 
time that approval was granted. Written approval must be 
obtained by the requestor within 5 working days. When 
obtaining the approval of the Project QA Officer, the 
requestor also obtains the VR number and enters it on the 
VR. 

When approvals have been obtained, the change described on 

In case 1 VR approval, the requester obtains written 
e Project Director and/or Project QA on the 

* ,  

e implemented. 

The original VR is provided to the Project QA Officer for 
appropriate distribution and forwarding to the project 
files. The Project QA Officer also evaluates the VR to 
determine whether or not a revision to the project-specific 
document is required, if appropriate, issues a DCR 
within 10 working days 

The Project QA Officer is resp e for maintaining a log (Figure 
16.4) that shows for each is , the number, dates initiated 
and approved, the responsible individual, and the effected document 
and section. 
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RECORDS ADMINISTRATION 

project requires the administration of on-site, laboratory, 
off-site office project record files. The responsible 

organization, at each location, shall establish a records 
management system in accordance with the requirements of this 
section. The systems shall provide requirements for the 
preparation, control and retention for all project-related records. 
Record control shall include receipt from external sources, 
transmittal and transfer to storage. Retention shall include 
receipt at storage areas, indexing and filing, storage and 
maintenance, and retrieval. 

18.1 RECORD PREPARATION 

On-site and off -site originated records generated in support of the 
a 

Project RI/FS shall be legible, accurate and complete; shall 
provide sufficient information to permit identification to item(s) 
or activity (ies) to which they apply; and shall be authenticated 
by preparer's signature and completion date. 

When appropriate, corrections may be made to records by authorized 
personnel (e.g., originating personnel/organization) . Corrections 
are made by single-lining through the incorrect information/data, 
making the correct entry and initialing and dating the revised 
entry. 

' .  7 
1 -  
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18.2 RECORD CONTROL 

18.2.1 Jncominq 

Incoming project-related materials (e.g., correspondence, data, 
sketches, logs; authorizations, or other information) will be 
routed to the Project Director, or designee, after the original is 
marked with the-date received. The Project Director, or designee, 
will then determine which personnel will review the materials and 
route the materials [material copy (ies) , if practical] accordingly. 

A S  soon as practical, incoming correspondence originals will be 
placed in the project central file. If the correspondence is 
required by project personnel for- reference, a copy should be made 
rather than holding the original. Correspondence which is quality- 
related will be routed to the.Pro-ject QA officer. 

communications relative to the project which are initiated by third 
parties (e.g., media, interested individuals and groups) will be 

~ > _ .  
referred directly to designated DOE representative ( s )  without 
comment, unless directed otherwise. 

18.2.2 OUTGOING 

Project-related materials transmitted externally including 
correspondence, reports, drawings, and sketches will be. 
appropriately reviewed, approved, and, as required, signed prior to. 
transmittal. Project outgoing correspondence will, as a minimum, 
be signed by the Project Director, or a key level designee. If- 
joint signatures are desirable, the originator of the 
correspondence, may also sign. QA correspondence will be signed by 

2.9 Q 
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the Project QA Officer. Outgoing project correspondence and 
reports should be read by the Project Director, or designee, prior 
to issue. The office copy of project correspondence should bear 
routing information and be routed to the Project QA officer, if 
quality related. 

Records transmitted between the site and/or remote offices or 
locations shall be adequately protected from damage and loss during 
transfer (e.g., band carrying, making copies prior to shipment). 

I .  

- - +  

18.3 PROJECT CENTRAL FILES RECORD RETENTION 

Following receipt of information from external sources, completion 
of the field phases of the completion of analyses, and 
issuance of reports; associa cords shall be submitted to the 
on-site project central f They shall include records 
generated by subcontractors ds submitted to the on-site 
file, with the exception of ndence, placed in folders or 
binders, or otherwise secured for filing. 

_. . 

18.3.1 Records Facility 

The Project Central Files shall be located in an area which, as a 
minimum, adequately provides for: 

Sui table environment to prevent record deterioration, 

a Controlled personnel access, 

damage and loss, 
-_ 

L 

W Steel file cabinets, 
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Protection against excess moisture and temperature 
extremes, and 

Where practical, record review area. 

18.3.2 Records Handlina 

The Project Central Files and the records contained therein shall 
be maintained by designated personnel. Such personnel are 
responsible for: 

. Review of incoming records for proper conditions for 
filing, (e.g., in accordance with the requirements of 
Section 18.11, 

Indexing records prior to filing. 

Filing of records, in folders, binders, etc. 

Maintaining sign-out sheet capability for removed files. 

18.3.3 Records Index 
A numbered index for the project on-site file shall be prepared and 
maintained. The index shall list the individual file numbers and 
identify the records therein to facilitate location of records. 
The index shall be located in the records area. 

The project records index system consists of the following major 
categories: 

0.0 Reference Material 
1.0 Description of Current Situation 
2.0 Work Plan Requirements 
3.0 Site Investigation 
4.0 Site Investigation Analysis 
5.0 Lab and Bench-Scale Studies 
:,j < i  
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6.0-Remedial Investigation Reports 
7.0 Project Management 
8.0 Community Relations 
9.0 Federal Facilities Compliance Agreement (FFCA) Task 9 

Other Work 
10.0 FMPC Feasibility Study Work Plan 
11.0 Initial Development of Remedial Alternatives 
12.0 Initial Screening of Alternatives 
13.0 Detailed Analysis of Alternatives 
14.0 Evaluation and Selection of Preferred Alternatives 
15.0 Draft Feasibility Study Reports 
16.0 Final Feasibility Study Reports 
17.0 Records of decision 

18.4 OFF-SITE OFFICE PROJECT FILES 

Appropriate requirements for off-site office control and retention 
of records generated as a result-of this project shall be followed. 
A file, similar to the on-site file will be established and 
maintained by the office personnel under the direction of the 
appropriate office manager. 

Upon completion of the project or project phase, the off-site 
office project file will be transferred to, .and integrated with, 
the on-site files. 

18.5 LABORATORY FILES 

Laboratories will maintain record systems for documents pertinent 
to testing performance. These systems will provide record control 
and retention similar to that outlined for the on-site office- 
files. 
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18.6 FINAL DISPOSITION 

Upon completion of the project, the original of all laboratory data 
and records will be turned over to DOE. Upon approval by DOE, 
laboratory data files and records will be microfilmed for archival 
storage. Laboratories will be allowed to retain copies of their 
project data and records for their file. 
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17.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

agement is apprised of the performance of measurement 
ata quality, results of quality assessment activities 

applicable, repetitive and/or significant QA problems. 
These reports are periodic summaries, (e.g., monthly QA reports, 
surveillance/au aries, charts/graphs portraying overall 
project/labora ity statistics, etc.) as opposed to the 
normal daily di n of documents generated during the course 
of project or ory activities (e. g. , NCR' s, analytical 
reports, audit illance reports, etc). 

17.1 REPORTS TO LABORATORY MANAGEMENT 
" E .  -. 

The laboratory QC Coordinato des periodic quality reports to 
the Laboratory Manager. Th ts include, as a minimum, but 
are not limited to: 

* -  

Assessment of measurement data accuracy, precision and 
completeness, 

Results of performance and system audits of laboratory 

Laboratory QC checks for effectiveness and, 

significant quality problems and their resolutions. 

I-. activities, 

NOTE : The Laboratory Manager is responsible for the 
distribution of copies of laboratory-generated quality 
reports to the Project Director and Project QA Officer. 

17.2 REPORTS TO PROJECT MANAGEMENT 
. .  

* .. 

The Project QA Officer provides periodic quality reports to the- 
Project Director. These reports include, as a minimum, but are not 
limited ,.to : 

;li <. r :. 
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NOTE : 

Assessment of the adequacy of quality related project 
activities, 

Results of surveillances and audits of project 
activities, and 

significant quality problems and their resolutions. 

The Project Director is responsible for the distribution 
of copies of project-generated quality reports to the 
appropriate Laboratory Manager, when reports contain 
information vital to the laboratory's completion of 
assigned tasks. 

17.3 PROJECT REPORT INCLUSION 

The final report for each phase of the project must include a 
separate QA section which summarizes data quality information 
contained in the periodic reports. 

. --*.,- -. .-. , 
. <  , , 

. I. .*,' ; -, 
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PREFACE 

The Feed Materials Production Center (FMPC), a 1050-acre site located about 20 a e s -  
northwest of downtown Cincinnati, Ohio, is a government-owned, contractor-operated 
facility which was used for the production of purq uranium metals for the US. Department 
of Energy (DOE). The principal operations consisted of metal fabrication and the 
processing of accumulated plant residues and miscellaneous feed materials obtained from 
other DOE sites. As a result of these activities both radioactive and non-radioactive wastes 
were generated, and in 1985 the U.S. Environmental Protection Agency (EPA) expressed 
major concern over the potential environmental impacts associated with these wastes. In 
1986, a Federal Facility Compliance Agreement (FFCA) was jointly signed by DOE and 
EPA, which required that the environmental impacts associated with past and present 
activities at the FMPC be adequately investigated such that appropriate remedial response 
actions could be formulated, assessed, and implemented. 

In response, a site-wide Remedial Investigation and Feasibility Study (RI/FS) is being 
conducted pursuant to Section 106 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), and in conformance with EPA's Guidance 
on Remedial Investigations Under CERCLA, and Guidance on Feasibilitv Studies Under 
CERCLA. The RUES is also consistent with the guidelines, criteria, and considerations set 
forth in the National Contingency Plan-(NQ) and the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). 

Over the past several years, contractors have conducted preliminary evaluations to facilitate 
the scoping of the RUES Work Plan, as well as the actual remedial investigations (RIs) at 
selected site locations called operable units (OUs). The purpose of the RI is to determine 
the nature and extent of any release (or threat of release) of hazardous or radioactive 
substances, pollutants, or contaminants, and to gather the necessary data to support the 
development of the feasibility study (FS). Typical RI activities entail the collection and 
analysis of surface and subsurface soil samples, surface water and groundwater samples, 
and the performance of radiological screening and various geotechnical tests to confirm 
and characterize the extent of organic (volatiles, semi-volatiles, PCBs, and pesticides), 
inorganic (metals), and radioactive contamination. The purpose of the FS is to develop 
and evaluate remedial action alternatives to protect public health and the environment 
from these characterized substances, pollutants, or contaminants. The EPA will select the 
remedy or remedies based on the findings and recommendations of the FS. 

It is this end use of the data - the technical evaluation and decisionmaking - that requires 
the validation of the RI-generated data. For the purpose of the FMPC RI/FS Project, the, 
definition and application of the term validation will comply with the EPA's Interim 
Guidelines and Specifications for Preparine Qualitv Assurance Proiect Plans ( Q A M S -  
005/80), which states: 'I . . . data validation is a systematic process for reviewing a body 
of data ag&$k$i set of criteria to provide assurance that the data are adequate for their ..-, 
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intended use." The requirement for data validation is addressed in Section 4 (Volume 
I) of the FMPC RI/FS Work Plan, the Data Management Plan (Volume IV of the-Wmk - 

Plan), and Section 10 of the Quality Assurance Project Plan (QAPP) (Volume V, Rev. 3 
of the Work Plan). This document supplements and ampmes the requirements presented 
in Section 10 of the QAPP. 

- . 

The purpose of the FMPC RVFS data validation program is to provide assurance that the 
data used in FMPC RI/F'S processes are qualified and adequate for their intended uses. 

The purpose of this FMPC RVFs Data Validation Program Document (DVP) is to provide 
the following: 

0 

0 

0 

0 

A description of the data validation process, its methodology, and the 
documentation generated. 
Guidelines for documenting and resolving those review findings which may 
affect the data's usability. 
Data validation authority, responsibility, and reporting structure. 
A plan for validation of RIPS data generated before November 30, 1990. 

... 
VI11 
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I I. INTRODUCTION 

Validation Terminology 

The terms "verification," "validation," and "evaluation" are often used interchangeably. This 
is understandable because the terms as defined in Webster's Dictionary are almost 
identical. However, according to QAMS-005/80, verification is but one important aspect 
of the validation process. 

"Verification" is an ongoing, routine checking by technical, analytical, and clerical personnel 
on small sets of data to determine if the data have been accurately quantified, recorded, 
and transcribed; if prescnied procedures have been complied with, if the data appear 
suitably complete; and if the data appear to be reasonable and consistent, based on what 
is already known about the characteristics of the site being investigated. 

"Validation" is an after-the-fact, independent, systematic process which compares a bodv 
of data against a set of performance objectives or data quality objectives (DQOs) to 
determine consistency with, and applicability to, specific purposes. All of the DQOs are 
contained in either the QAPP and/or Laboratory Data Validation Guidelines for Evaluating 
Organic Analysis, U.S. EPA, February 1988 and the Laboratory Data Validation Guidelines 0 for Evaluating Inorganic Analysis, U.S. EPA, July 1988. 

Whereas validation stamps data as reliable or "good" data, "evaluation" determines its 
technical usefulness. Upon completion of validation, OU personnel perform a technical 
evaluation, which entails the reduction, tabulation, manipulation, interpretation, and 
environmental fate and transport modeling/evaluation. These activities result in the 
production of technical reports. 

FMPC RI/FS Data Validation 

For the FMPC RI/FS project, data validation means: 

1. Reviewing documentation of field measurements and observations, analytical results, 
and associated QNQC information to ensure that the data were gathered and 
analyzed according to appropriate, predefined criteria specific to the analyses 
performed and results/information requested. 

2. Identifylng and correctinghationalizing data discrepancies/deficiencies. 

3. Characterizing the data with respect to their usability. 

1 
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Data validation includes: 

1. 

2. 

3. 

4. 

5. 

__ - 

Accomplishment of field sampling and laboratory analysis QC procedures under 
existing project and laboratory QA programs. 

Data results and documentation review by the data validation team and others using 
specific checklists and procedures to veri@ compliance with pre-determined 
sampling/data-gatherhg requirements, verify adequacy of laboratory analyses against 
established criteria, document discrepancies and deficiencies, and recommend data 
qualifiers (signifying the data's conformance to QC requirements). 

Reconciliation of discrepant and deficient data by field managers, project technical 
personnel, data requestors, and data users to determine/decide the data's validity 
with respect to their intended use. 

Review of data discrepancies/deficiencies by the project QA officer to determine and 
accomplish any required project QNQC system actions. 

Assignment of appropriate data qualifiers (signifying the data's usability for a 
particular purpose) by project technical personnel and incorporation of the data 
qualifiers into the project database by data management personnel. 

The entire data validation process requires participation by the data validation team, 
laboratory QA personnel, the project QA officer, project technical personnel, initial data 
requestors, data users, and database management personnel. Data validation results 
require approval of the project director. 

The expected product of the data validation process is confirmation/certification that the 
data to be used are adequate for their intended use. 

Data validation is complete when the project director approves use of the data for a 
particular purpose and appropriate quamers are incorporated in the project database. 

This DVP is the FMPC RI/FS Project guidance for conducting the data validation process. 
The objective of the validation process is to provide assurance that a defensible data 
collection "road map" exists that can be used to trace and justify activities, analyses, and - -.--a 

decisions based on the data. This assurance rests principally on the adequacy of: 

e Sample collection procedures 
e Sample tracking procedures 
e Field and analytical instrument calibration 

. ,  . .  Field and analytical quality control procedures 

306 
2 



i 

e 
e Documentation 

Training and 'qualification of personnel 

- - . -  . ...._ 

. .  . .  
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II. TECHNICAL APPROACH 

To ensure that all data validation activities are conducted in a cost-effective, technically 
sound, and defensible manner, the following technical approach will be used: 

0 All validation activities will be conducted in accordance with this program, 
which addresses the technical, regulatory, and QA requirements for this RI/FS 
project. A listing of documents containing project guidance and requirements 
is provided in the References section of this program. 

0 Review checklists and procedures will be used to perform the data review. 
These checklists are directly traceable to the appropriate requirements and 
industry standards (e.g., ANSI, ASTM, ASME). 

Checklist Develoument 

The checklists in Appendix A were developed from DQO's in the F " C  QAPP, Lab Data 
Validation Functional Guidelines for Evaluating Organic and Inorganic Analysis, and other 
QA acceptance criteria for non-EPA methods. 

Some of the key criteria or DQOs which are examined during laboratory analysis are as 
follows: 

0 Organics 

- holding times 
- gas chromatographjspectrometer tuning 
- calibration 

- surrogate recovery 
- matrix spike/matrix spike duplicates 
- field duplicates 

- blanks 

0 Inorganics 

- holding times 
- calibration 
- blanks 
- field duplicates 
- matrix spike/matrix spike duplicates 
- furnace atomic absorption 

4 
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- interference check sample 
- inductively-coupled plasma interference check sample 

0 Radiochemical 

- blanks 
- replicates 
- relative standard deviation 

- percent bias exceeding control limits 
- spikes 

To comply with official QAMS-005/80 guidance, data are of acceptable quality only 
if they meet specified DQOs for precision, accuracy, representativeness, 
completeness, and comparability. Upon completion of data validation by laboratory 
personnel (and before submittal of the certificate of analysis and completed data 
packages to the Project Office), the data are clearly flagged with code letters which 
represent laboratory data qualifiers. 

Graded Approach 

A graded approach will be used to determine what extent of validation effort is 
warranted, and will be based on: 

1. 

3. Validation phase 

Intended use for the data (level of confidence necessary) 
. 2. Analytical level associated with the sample 

1. Intended Use for the Data: In general terms, the key to determining the 
amount of validation effort required is two-fold - what is the intended use of the 
data, and what level of quality must be present to assure its usefulness (i.e., what 
level of confidence must be present). Once the data-use categories have been 
specified in the sampling plan, the intended use will help identlfy the level for each 
data category. 

In practical project terms, this graded approach to quality (Le., the level of 
precision, accuracy, representativeness, comparability, and completeness required) 
is driven in part by where in the investigative process the data are generated. For. 
example, the quality required from an initial walk-on radiological screening to 
determine if anomalous levels of radiation are present differs significantly from that. 
of determining the exact concentrations of thorium present, and if it has leached 
into a public water supply’s aquifer. 

: t,!,J j;&. ;-: 
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2. 
documentation (and therefore the extent of verification and validation to be 
performed) directly relates to the level in which the data are placed. These five 
levels are descn’bed in Section 4.3 of the Data Quality Obiectives for Remedial 
ResDonse Activities: DeveloDment Process, (EPA/540/G-87/003). These five 
analytical support levels deal only with quality assurance levels and are not the same 
as validation levels: 

Analytical Support Levels: . The- rigor of QA/.QC testing and resul-mt. _ _ _  

Level I - field screening or analysis using portable instruments. Results are 
often not compound-specific and not quantitative, but results are available 
in real-time. 

Level 11 - field analyses using more sophisticated portable analytical 
instruments; in some cases, the instruments may be set up in a mobile 
laboratory on site. There is a wide range in the quality of data that can be 
generated. The quality depends on the use of suitable caliiration standards, 
reference materials, sample preparation equipment, and the training of the 
operator. Results are available in real-time or several hours. 

Level 111 - al l  analyses performed in an off-site analytical laboratory. Level 
111 analyses may or may not use Contract Laboratory Program (CLP) 
procedures, but do not usually utilize the validation or documentation 
procedures required of U P  Level IV analysis. The laboratory may or may 
not be a CL,P laboratory. 

Level IV - CLP routine analytical services. All analyses are performed in an 
off-site CLP analytical laboratory using CLP protocols. Level IV is 
characterized by rigorous QA/QC protocols and documentation. 

Level V - analysis by non-standard methods. AU analyses are performed in 
an off-site analytical laboratory which may or may not be a CLP laboratory. 
Method development or method modification may be required by specific 
constituents or detection limits. CLP special analytical services are Level V. 

Examples of probable data levels for this project are: -- _ _  
1 

e 
e 
e 
e 
e 

Level I - walk-on radiological screening data 
Level I1 - field data collected for pH and alkalinity 
Level I11 - data collected from SW-846 methods 
Level IV - routine RI/FS target compound list for soil and water (CLP) 
Level V - radiological samples 



I 

The quality assuranck levels are incorporated into the check lists as presented in 
Appendix B of this Program. __ _- - . - __ ._ - - - . -  .. .... 

3. Validation Phase: The QAPP, section fifteen, divides validation into two levels. 
The first is a verification of electronically transferred data agahst a laboratory hard 
copy of analytical results. This level either has been completed or is being 
completed as data are collected, and is not part of this effort. The second 
validation level is the technical analysis of data. This validation program is divided 
into two phases. The first phase deals with field data and is validated to quality 
assurance Levels I and II. The second phase deals with analytical results and is 
validated to quality assurance Levels III, IV, V. The analytical results are analyzed 
in discrete sets with associated quality control samples, and the validation will be 
performed on these individual and discrete sets of data. 

The first phase of the validation process is a routine verification or checking that 
the appropriate procedures for field observations and measurements were specified 
and followed. If calibration has been completed, there is little need for technical 
judgment. This first phase typically covers the time from sample planning to the 
time the packaged sample is received and logged in at the laboratory. 

The second phase is the verification or checking of analytical elements such as 
holding time, detection limit results, and caliiration results against performance 
criteria or DQOs. It requires practical experience, on-site project knowledge, and 
technical judgment. It includes validation of laboratory analytical results (which are 
documented in the certificate of analysis and associated data package) and review 
of the laboratory's validation efforts by the data validation team. 

The non-CLP analytml criteria used in the checklists are the same criteria in CLP 
where applicable. The rest of the data will be validated against established criteria 
in the QAPP. Data that are not covered by the QAPP or CLP will be validated on 
a case-by-case basis against documented criteria in the checklists. 

The review of calibration and raw data of non-level IV (non-CLP) QPJQC review 
cannot be performed since raw data are not reported. Therefore the review areas 
concerning non-level IV (non-CLP) raw data shall be covered by internal and 
external audits of the laboratory for compliance to the QAPP. -. 
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- a  The sequence of validation activities is illustrated in Figures 1 and 2 and described below: 
- ___ - . . . - - . . - 

Phase I Review (Field Measurements and Observations) 

Step 1 Identify data (i.e., sample numbers, well numbers, etc.) to be validated. 

Step 2 Obtain original completed field data forms/records. 

Step 3 Review data in planned sequence using field data review instructions, 
procedures, and checklists (Appendix A-I). 

Step 4 If data meet checklist requirements, field data validation process is complete. 
If data are discrepant or deficient, initiate Discrepancy/Deficiency Resolution 
Process. 

Step 5 Report field data validation results to the project director by groups 
according to the review sequence. List all sample numbers, flag 
discrepant/deficient data samples, include copies of appropriate data 
validation deficiency reports (less review checklists). 

Step 6 Retain copies of completed review checklists in DVT files. Replace original 
field data forms/records in FMPC project files. 

Phase I1 Review (Laboratow Analvses) 

Step 7 

Step 8 

Step 9 

Step 10 

Step 11 

Obtain original completed laboratory certificate of analysis /data packages. 

Review data sets in planned sequence using laboratory analyses review 
instructions, procedures, and checklists (Appendices A-I1 through A-VI). 

If laboratory analyses and results meet review requirements, laboratory 
analysis validation process is complete. If laboratory analyses or results do 
not meet review requirements, initiate DiscrepancyDeficiency Resolution 
Process. 

Report laboratory data review results to the project director by groups 
according to the review sequence. List all sample numbers, flag 
discrepant/deficient/questionable samples, include copies of appropriate data 
validation deficiency reports (less review checklists). 

Retain copies of completed review checklists in DVT files. Replace original 
laboratory analyses and results in FMPC project files. 

8 
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Phase I and I1 validation may result in data of questionable acceptability. This 
questionable acceptability may be due to the absence/insuf€iciency of one or more of the 
following requirements for quality data: 

- - - --. - - -_ __ - - . _ .  .... 

0 Specified, adequate sample collection procedures and adherence to those 
procedures by trained personnel. 

0 Specified, adequate sample tracking procedures and adherence to those 
procedures by trained personnel. 

0 Specified, adequate field and analytical instrument caliiration and adherence 
by trained personnel to the work plan and additional approved procedures 
on file in the Project QA office. 

0 Specified, adequate quality control procedures and adherence to those 
procedures by trained personnel. 

Discovery of an absent or non-compliant attriiute necessary to support the integrity of the 
data will result from the completion of the detailed review checklists contained in 
Appendix k 

The checklists ask many specific questions; however, an unacceptable answer to one does 
not necessarily indicate that the data are automatically bad or unusable. Specific guidance 
on the information to be provided for each major measurement parameter is provided in 
Section 5.10 of QAMS-005/80, "Data Reduction, Validation, and Reporting." 

For checklist items which cause the reviewer to question the data's integrity, a formal 
evaluation/proposed resolution will be conducted, and the proposed resolution will be 
reviewed and approved by the Project Director. Documentation of the process will 
become part of the project files. 

0 All original project documentation, original validation documentation, and any 
reports summarizing or evaluating the validation effort shall be retained in 
the FMPC Project Files. 

0 DVT data validationheview reports to the project director according to the 
7-8 

? I . .  review sequence will document progress of the validation process. 
- )  

The validation process will be periodically inspected/surveilled by ASI/IT QA- 
staff to monitor and document compliance with the DVP by the validation. 
team, and to assess the team's effectiveness. 

'' 315 
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DiscrepanqfDeficiency Resolution Process 

1. 
- ___ - . - 

The data validation team (DVT) will document discrepancies/deficiencies by filling 
out the FMPC RI/FS Data Validation Deficiency Report and attaching the 
appropriate, completed review checklist thereto. 

2. DVT leader or technical representative will sign and date the deficiency report, and 
assure that the report is sequentially numbered and logged in the FMPC RI/FS 
Data Validation Deficiency Reports Log. 

3. DVT member will deliver the completed, numbered, signed deficiency report to the 
project QA officer. 

4. QA officer will review the deficiency report to determine Quality Assurance actions 
(non-conformance reports, field feedback program, etc.). 

A. If the identified discrepancy/deficiency is associated with field observations 
and measurements, the QA officer will assign the discrepancy/deficiency to 
field technical requirements manager to (1) find the missing information, (2) 
reaccomplish the procedure, or (3) explain the impact of the data 
discrepancy/deficiency on the validity of the data. The field technical 
requirements manager’s signed and dated explanations/comments will be 
legibly printed in ink on the reverse side of page 2 of the deficiency report, 
and returned to the QA officer. 

B. For both laboratory analysis and field data discrepancies, QA officer will 
affirm initiation of appropriate QNQC system actions, and sign and date the 
data validation deficiency report. 

5. QA officer will deliver the DVT- and QA-signed deficiency report to the project 
deputy director/technical or project technical manager. 

6. Deputy director/technical or the technical manager will review the deficiency report 
and attached checklist, and transmit the entire data validation package to the 
appropriate data user or initiator of the original data request. 

7. Data usedinitiator of original data request will review the data validation deficiency 
report (with its attached checklist and field manager comments, if applicable); make- 
a definitive, signed recommendation regarding the deficient/discrepant data’s validity 
for their intended use (legibly printed in ink on the reverse side of page 2 of the 
deficiency report); and return the entire package to the deputy director/technical or 
technical manager, as applicable. 

.- 1. c ,  316 f, i t; 
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8. Deputy director/techlnical or technical manager will review the data user’s/initiator’s a 
- -  

recommendation on the deficient/discrepant data’s validity for their intended use; 
- _  - comment on the recommendation, if necessary; sign the data validation defEienc$ 

report; and deliver the package to the project director. 

9. Project director will indicate his concurrence with the data user’s recommendation 
and/or his approval to use the deficient/d.iscrepant data for a particular purpose by 
signing the data validation deficiency report. 

Usability status of the data (identified by data qualifier assigned to each data sample 
number) will be entered in the RIFS project database. 

10. 

11. After data qualifiers have been entered in the project database, the approved/signed 
deficiency report will be placed in the project files. 

Qualifier Code Identification 

The following codes shall be assigned to data in order to identlfv confidence of 
identification and quantitation. These qualifiers are taken from the fundamental guide for 
organic and inorganic analysis validation: 

Laboratory Data Validation Functional Guidelines for Evaluation Inorganic Analysis, 
U.S. Environmental Protection Agency, July 1, 1988, and 

Laboratory Data Validation Functional Guidelines for Evaluating Organic Analysis, 
U.S. Environmental Protection Agency, February 1, 1988. 

Codes Relating To Identification 
(confidence concerning presence or absence of compounds): 

U = Not detected. The associated number indicates approximate sample 
concentration necessary to be detected. 

(NO CODE) = Confirmed identification. 

B =  

R =  

N =  

-. , .. 
, I  
’ i .  

Not detected substantially above the level reported in laboratory of 
field blanks. 

Unreliable result. Analyte may or may not be present in the sample. 
Supporting data necessary to confirm result. 

tentative identification. consider present. Special methods may be 
needed to confirm its presence or absence. in future sampling efforts. 
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Codes Related To Quantitation - 

(can be used for both positive results and sample quantitation limits): 

J = Analyte present. Reported value may not be accurate or precise. 

K = Analyte present. Reported value may be biased high. Actual value 
is expected to be lower. 

L = Analyte present. Repoded value may be biased low. Actual value 
is expected to be higher. 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 

UL = Not detected, quantitation limit is probably higher. 

JB = Approximate data due to blank conkmination. 
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III. AUTHORITY, ~PONSIBILITY,  AND REPORTING STRUCTURE 
- - - - - - - -_ _ _  - - 

Figure 3 shows the lines of authority and reporting structure for the FMPC R4FS Data 
Validation Program. 

The ASW RI/FS Project Director will identifv the project data to be validated. The Data 
Validation Team Leader is responsible for managing the data validation effort. He will 
advise the Project Director directly of overall validation progress. However, he will report 
specific validation deficiencies and recommendations to the Project Director through the 
Project QA Officer. The Project Director will review these results, direct resolution of data 
validation deficiencies, and approve the data’s use for RUFs technical evaluations and 
reports. 

Overall responsibility for RI/FS project use of all data rests with the DOE RILE3 Project 
Manager. Data validation issues unresolvable at lower levels will be elevated to him/her 
through the project structure. 

At the direction of the AS1 Corporate Vice President, Advanced Technology and Special 
Projects, the AS1 Project QA Officer will provide independent functional oversight of the 
data validation effort. 

The ASI/I” Project Director will provide administrative, logistics, and funding support for 
the data validation effort. 

Indeuendent of Proiect Control 

The DVT is responsible for reviewing the identified project data in accordance with this 
DVP. The DVT leader takes his direction from and reports directly to the AS1 Corporate 
VP for Advanced Technology and Special Projects, but has a coordination/information 
responsibility to both the RI/FS Project Director and to the Project QA Officer. Except 
for general logistics support, the DVT functions independently of project control. 

15 
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IV. DVT ORGANIZATIONAL RESPONSIBILITIES AND FUNCTIONS 
- __- . . - - - 

Figure 4 shows DVT internal organizational responsibilities. 

The following specific functions are associated with the Figure 4 organizational 
responsibilities: 

(3) 

Plan, assign, direct, coordinate, contro1,and report DVT activities and results; review 
and sign Data Validation Discrepancy Reports. 

Review DVP for technical adequacy; develop Phase I and Phase I1 checklists and 
procedures; advise DVT Leader on personnel qualifications and training; train DVT 
Phase I and Phase I1 validation personnel; review completed Phase I and Phase II 
checklists; recommend appropriate qualifiers for reviewed data; review and sign 
Data Validation Discrepancy Reports. 

Review and venfy field measurements and observations in accordance with Phase 
I review procedures; complete Phase I review checklists; complete Data Validation 
Discrepancy Reports. 

Review, verify, and ce- laboratory analyses in accordance with Phase II review 
procedures; complete Phase II review checklists; complete Data Validation 
Discrepancy Reports. 

Ensure DVT LeaderJTechnical Representative signature on completed Data 
Validation Discrepancy Reports; log discrepancy reports in Data Validation 
Discrepancy Report Log; copy all discrepancy reports and completed checklists for 
retention in DVT files; deliver completed discrepancy report/checklist package to 
Project QA Officer. 
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5195 
V. DVT PERSONNEL QUALIFICATIONS AND TRAINING 

Each team member will- have training covering theii respo-iiifiilities. The DVT t e c E d -  --- 
representative will supervise training in the use of checklists. 

DVT Basic Orientatioflraining 

DlVT member basic orientatioxdtraining consists of: 

0 General field techniques briefing by ASW Field Technical Requirements staff. 

0 FMPC RI/FS Work Plan, Vol. I, Section 4 (Technical Approach: Remedial 
Investigation) study and famiiiarity. 

0 FMPC RI/FS Quality Assurance Project Plan, Section 10 (Data Reduction, 
Validation, and Reporting) study and familiarity. 

0 AS1 White Paper on Data Validation, June 1990, study and familiarity. 

0 View WMCO videotape: "ERA Cleanup". 0 Basic orientation/training for each DVT member will be documented on the Data 
Validation Team Member Basic OrientatioxVI'raining form (Appendix B). The completed 
form will be retained in DVT files. 

The following list specifies DVT personnel experience and training requirements: 

Leader 

0 Test team and project management experience 
0 Supervising senior engineer 
0 Complete DVT TrainingOrientation Program 

Technical Representative 

0 B.S. Chemist required, Masters Degree preferred 
0 Five years experience in analysis of organic and inorganic analysis 
0 Two years CLP experience 
0 Complete DVT Training/Orientation Program 

_ .  
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Phase I Validation Personnkl 
- __- . - - 

0 Bachelors Degree in Environmental Studies, Geology, or Chemistry 
0 Trained in use of FMPC RI/FS Data Validation Phase I checklists and 

0 Complete DVT Training/Orientation Program 
procedures 

Phase 11 Validation Personnel 

0 B.S. Chemist, or related discipline with laboratory experience 
0 Two years experience in analysis of organic and/or inorganic samples 
0 One year CLP experience 
0 Trained in use of FMPC RVFS Data Validation Phase I1 checklists and 

0 Complete DVT Training/Orientation Program 
procedures 

20 
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VI. PLANNED DATA REVIEW SEQUENCE AND REPORTING 

- __ - . . . - - - - 
The DVT will review-FMPC RI/FS field and laboratorjr data according to the following 
sequence: 

1. OU4 
2. Task -3.2.4 (groundwater) 
3. Task 3.2.1 (subsurface soil) 
4. 
5. 
6. Task 3.4.2 (surface soil) 
7. Task 3.7 (facilities testing) 
8. Task 3.7.4 (facilities testing-soil) 
9. Task 3.7.5 (geochemical) 
10. 
11. 
12. 
13. 
14. Task 3.5 (biological) 

When the DVT has completed each review (field data and laboratory analyses) of each 
section of data, the team leader will deliver a written report of each review to the project 
director. The DVT report will list the data sample numbers and flag the 
discrepant/deficient data samples, and will include copies of the appropriate DVT- 
generated Data Validation Deficiency Reports (less review checklists). 

Task 3.3 (surface water and sediment) 
Task 3.4.1 (field radiation survey) 

Task 9.25 (WMCO RCRA groundwater) 
Task 9.27 (WMCO RCRA groundwater and EMP) 
Task 3.8 (Building 69 investigation) 
Task 5.6 (Bench scale permeability) 

21 
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GENERAL INSTRUCTIONS 

Data - validation - - -  procedures for determining the acceptability of data generated during 
- _ _  

previous, recent, a d  ongoing studies for-the F h @ C - m  will follow the same-criteria 
described in Section 10.0 and 11.0 of the project-specified QAPP. The DV Team Leader 
will assign individuals to validate the data. This effort will be accomplished in accordance 
with the method described in this appendix. 

0 Only the DV Team Leader can approve changes to original documents with 
concurrence of the Project Director. 

0 All changes shall have justification. 

0 Incorrect data shall be lined through and the correct value placed above or 
adjacent to it. 

0 It may be necessary to originate a new data report form. This requires all 
appropriate signatures. 

0 All data must be returned in a validation data package, appropriately 
identified as to its status. 

0 Response to problems resulting from the validation shall go through the 
resolution process and be signed off by the Project Director. 

0 Samples analyzed prior to the FMPC RI/FS and non-ASI/lT generated data 
will follow the same check lists and procedures, to the extent of 
documentation available. 

0 Data validation for geochemical data is covered under the field and analytical 
check lists. 

A-2 
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INSTRUCTIONS 

The purpose of this instruction is to provide an organized method to review documentation 
of sampling performed in the RI/F'S at F'MPC. Checklists are contained herein to aid in 
identifying discrepancies and deviations to procedures c o n a e d  in Volume 1 of the m/Fs 
Work Plan "Sampling Plan" and Volume V "Quality Assurance Project Plan" (QAPP). 

Field measurements and observations generated in accordance with the project specific 
work plan will primarily consist of radiological screening data, field temperature, pH, and 
specific conductance data, and data associated with soil boring advancement, monitoring 
well installation * and development, groundwater data, geophysical logging and soil 
classification, etc. These data will be validated by a review of the project documentation 
to check that all forms specified in the work plan and QAPP have been completely and 
correctly filled out and that documentation exists for the required instrument calibration. 
This review of documentation will be considered sufficient to cerhfy that proper procedures 
have been followed during the field investigation per Section 10.2 of the QAPP. The DV 
Technical Rep shall cerhfy that the data reports or forms have been adequately validated. 

General Instructions 

As each document is reviewed, record instances of the following: 

a 0 

0 

Use of 'khite out" on a document 
Changes and/or corrections not properly made 

NOTE. All corrections should be indicated by a single line through the entry, 
with initials and date of the individual making the correction. Note these 
occurrences on the checklists provided and reference the particular document 
where this discrepancy or deviation o c c u d .  

Do not make cokections to any document being reviewed. 

As each document is reviewed, complete each appropriate checklist. Traceability to each 
document reviewed is to be maintained. The reviewer shall also signify completion of the 
review by signature and date. 

Obtain a copy of the filing system index to familiarize yourself with document locations. 

Copies of the data base are available for your use. These copies cross reference variouS - : 
documents of a particular sample well number, or document control number. 

Use the checklist provided to trace a particular sample from one document to another. 
An example of this is a sub-surface soil sample indicated on the boring log, sample 
collection log, chain-of-custody form (c-c), Request For Analysis form (RFA) and the Field 
Activity Daily . I -  I Log (FADL) or Geologist Field Log. a . -  

e ' .  t 

DS 1096DV1 A-4 331 
... ,;.:, :. . . '. >, ... ... . 

., .. . ,, . . ;.I .,*:: . . . ~  . 
' . . I  ... ' I:; 



. .  . ( 1 .  . 9 . .  . ,  ' 

The checklist is to be used as a guide to ensure that all requirements of the QAPP were 
implemented at the time the document was prepared. If no deviations are found on a 

found, the appropriate box on the checklist shall be marked and pertinent comments made. 
The checklist will be retained for further review by the DV Technical Rep to determine 
the effect that particular discrepancy has on data quality (if any). Documentation of 
discrepancies will also aid in determination of future corrective action. 

particular document, the completion of a checklist is still-required; if a discrepancy is --_ _ _  

References are made in this Appendix to appropriate sections of the QAPP. This is to 
aid the reviewer in determining all of the requirements which may apply to a particular 
document and drawing conclusions as to whether a discrepancy actually exists. 

Be aware of Document Change Requests (DCRs), nonconformances, variances, audits, 
and surveillances that may impact the review. 

As each document is reviewed, venfy that 
required instrument at the time of usage. 

calibration documentation exists for the 

As each document is reviewed, verify that training records exist for the field personnel 
involved in data collection and reporthg. 

All field measurements and observations forms or reports shall be checked for 
completeness. All space entries are to be filled out. There are to be no blank data entry 
spaces. 

AU field measurements and observations forms or reports shall be checked for accuracy. 
All spaces shall contain reasonable entries (e.g., temperature space shall contain a . 
temperature reading, not a check mark). 

Per data reporting format and protocols in Section 5.3 of the QAPP, all lines on the forms 
will be completed. The letter designation "NA" for not applicable or 'INK'' for not known 
will be used in all blank spaces. Also acceptable is a neat and precisely drawn arrow 
through applicable spaces from an "NA" or "NK" If some steps or procedures were not 
performed as described, the reason must be stated as completely as possible on the 
appropriate form or submitted as an attachment thereto. 

. .  
? '  . '.. . . 
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General Validation Checklists (QA Levels I and II) 

Field measurements and observations validation shall use the General Validation Checklists 
for each-of the fo l lohg  data form or report. 

I 

- _. _ _  _ _  - 

A. Field Daily Activity Logs 
B. Sample Collection Log 
C. Chain of Custody 
D. Request for Analysis 
E. Training, procedures, nonconfomances, variances, document change requests, 

audits, surveillances, and instrument calibrations 

Specific Validation Checklist (QA Levels I and XI) 

Specific Validation Checklist will be used for each of the following data forms or reports. 

A. Subsurface Soil Sampling 
B. Well Construction and Development 
C. Aquifer/Permeability Testing 
D. Groundwater Sampling 
E. Radiation Survey (Node and Walkover Surveys) 
F. Surface Soil Sampling 
G. Surface Water and Sediment Sampling 

The general validation checklists are incorporated with the specific validation checklist as 
one line item where applicable. Biological samples will require that each of the general 
checklists be filled out. 

Subsurface Soil Samples 

A. Refer to the Specific Validation Checklist for Subsurface Soil Sampling. 

B. Each soil boring log (QAPP Figure 5.8) contains the number of soil samples taken 
from that boring. Each sample should appear in the Sample Collection Log, C- 
Cy RF'A, and FADL (or field log). Make certain each form is correctly filled out 
by utilizing checklists for these forms. Alternately, if numerous discrepancies exist, 
make a copy of the document and circle the discrepancies with a red pen. Note 
this fact on the checklist and attach the copy. 

C. Sections 4.3 through 4.5 of the Sampling Plan (Work Plan Vol. 1) provide 
background information for subsurface soil sampling. Section 5.2 of QAPP contains. 

A-6 
' 3 3 3  



drilling procedures. Section 7.1 of QAPP contains requirements for Sample Collection 
Logs, C-C and RFA. (PO=: There are General Validation Checklists for each of 
these standard forms.) 

- ___ - . - - - - 

D. The RFA should indicate the type of analysis the sample should undergo. 
Packaging requirements for subsurface soil samples are contained in Table 4-1 of 
the Sampling Plan, and should correspond to type of analysis requested on the RFA. 

E. Radiological sampling requirements of subsurface soil is contained in 6.6.2 of QAPP. 

Well Construction and Development 

A. Refer to the Specific Validation Checklist for Well Construction and Development. 

B. The following documents require review (for each well): 

0 FADLs (use General Validation Checklist) 

0 Figure 5-12 "Monitoring Well Installation Details" 

0 Figure 5-9 "Piezometer Installation Sheet," Note that construction should 
correspond with requirements contained within QAPP Section 5.3 

e Figure 5-13 ?Monitoring Well Completion Checklist" 

0 Figure 5-10 "Piezometer Sensitivity Test" 

0 Figure 5-16 "Monitoring Well Development'' 

C. Section 3.3 of the Sampling Plan contains background information relative to well 
construction. 

D. QAPP Section 5.3 contains background information relative to monitoring well 
construction. QAPP Sections 5.4 and 5.5 contain requirements for well development 
and geophysical logging respectively. 

A-7 

334  



Aquifer/Permeability Testing and Water Level Measurements 

k Refer to the Specific 'Validation Checklist for Aquifer Testing 

- B. The-foTo-Whg documents require review-(for applicable wells): - -- - - -  - - - - -- 

0 

0 

0 

FADIS (use General Validation Checklist) 
Figure 5-18 or Figure 5-19, "Falling Head" or "Constant Head" Permeability 

Figure 5-1 "Piezometer Data Sheet" 
- -Test respectively 

C. Section 3.4 of Sampling Plan contains background information relative to aquifer 
testing and water level measurements. 

QAPP Section 5.6 contains requirements for aquifer testing, and QAPP Section 6.1.2 
contains requirements for water level measurements. 

D. 

Groundwater Sampling 

A. Refer to Specific Validation Checklist for Groundwater Sampling. 

B. The following documents require review: 

0 

0 

Figure 6-1 "Water Quality Field Collection Report" 

C-C, RFA, FADL, Sample Collection Log (NOTE: Use General Validation 
Chec-ts for review of these standard documents.) 

\ 

C. Section 3.5 of Sampling Plan contains information relative to groundwater sampling. 

D. QAPP Section 6.1 contains requirements for groundwater--sampling. Please pay 
particular attention to Section 6.1.1 -each sample type requires a specific container. 
The RFA, Sample Collection Log, and C-C forms should be correlated and the 
correct container type recorded for each sample. 

E. QAPP Section 6.2 contains requirements for field analytical procedures. All 
documentation of analytical test performed on samples and field calibration should 
be properly recorded on the Water Quality Field Collection report. 

, 
Surface Soil Sampling 

A. Refer to the Specific Validation Checklist for Surface Soil Sampling. 

B. Each sample should appear in the Sample Collection Log, C-C, RFA, and FADL 
(or field log). Make certain each form is correctly filled out by utilizing General 

> ,-; - I  

\ z  I 
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Validation checklists for these forms. Alternatively, if numerous discrepancies exist, 
make a copy of the dqcument and circle the discrepancies with a red pen. Note this 
fact on the checklist and attach the copy. 

Sections 2.2 and 2.4 of the Sampling Plan (Work Plan Vol. 1) provide background 
information for subsurface soil sampling. Section 6.4 of QAPP contains sampling 
procedures. Section 7.1 of QAPP contains requirements for Sample Collection Logs, 
C C  and RFA. (NOTE: There are General Validation Checklists for each of these 
standard forms.) 

- - - - - - _ _  _ _  - - - _. 

C. 

D. The RFA should indicate the type of analysis the sample should undergo. Packaging 
requirements for surface soil samples are contained in Table 4-1 of the Sampling 
Plan, and should correspond to type of analysis requested on the RFA 

Biological Sampling 

A. Refer to the Specific Validation Checklist for Biological Sampling. 

B. Each sample should appear in the Sample Collection Log, C-C, RFA, and FADL 
(or field log). Make certain each form is correctly filled out by utilizing General 
Validation Checklists for these forms. Alternately, if numerous discrepancies exist, 
make a copy of the document and circle the discrepancies with a red pen. Note this 
fact on the checklist and attach the copy. 

C. Section 6.3 of the Sampling Plan (Work Plan Vol. 1) provides background information 
for biological sampling. Section 7.1 of QAPP contain requirements for Sample 
Collection Logs, GC and RFA. (NOTE: There are General Validation Checklists 
for each of these standard forms.) 

Radiation Survey 

A. Refer to the Specific Validation Checklist for Radiation Survey Sampling. 

B. Each sample should appear in the Sample Collection Log and FADL (or field log). 
Make certain each form is correctly filled out by utilizing General Validation 
Checklists for these forms. Alternately, if numerous discrepancies exist, make a copy 
of the document and circle the discrepancies with a red pen. Note this fact on the 
checklist and attach the copy. - I__ 

C. Sections 1.2 through 1.4 of the Sampling Plan (Work Plan Vol. 1) provide background 
information for subsurface soil sampling. Section 5.1 of QAPP contains radiation 
measurement procedures. 

: .. , 4,-r A '  , 
8 < I i--. 
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D. The following documents require review: 

0 FADLs (use general Validation Checklist) 
0 Figure 3-4 ,  - Shielded DeItazGammK 5Sitii Measurement, Background 

Assessment 
0 Figure 5-5, Shielded Delta-Gamma In-Situ Measurements, Field Radiation 

Measurements 
0 Figure 5-6, Gamma-Ray Exposure Rate Survey 
0 Figure 5-7, Exposure Rate Correlation Data, EWy Form - SiteSpecific 

- - -  

. 

Radiation survey measurements were performed utilizing: stationaxy Pressurized Ionization 
Chambers (PIC). Sodium Iodide Scintillation Detector (SPA-3) measurements at one 
meter above ground level, and SPA-3/FIDLER grid area walkover measurements. Four 
sets of differing criteria are shown below for each instrument used to quantdj radiation 
emissions in the field. 

A node is the intersection point of the 100' x 100' sampling grids. Radiation measurements 
were performed at nodes throughout the Fernald site. 

E. 

F. 

Pressurized Ionization Chamber (PIC) Measurements 

1. Review all exposure rates at each measurement location to determine if the 
exposure rates are in the appropriate ranges for each location. 

a. Exposure rates that are distant from known radiation-sources (i.e., 
waste storage area, thorium storage buildings, K-65 silos, etc.) should 
be within the normal background range of 5 to 15 pR/hr. - 

b. Exposure rates near known radiation sources should increase with 
decreasing distance from the source. 

2. Anomalies are to be investigated by reviewing field logs and other site records 
to determine if the source of the anomaly is present. 

SPA-3 Measurements at One-Meter Height 

1. Review of all readings to determine if they are in the expected range of 
1 x 104 to 4.0 x 10s counts per minute (CPM). 

2. Review plots and tables of data for discontinuities. 

3. Calculate the ratio of exposure rate to count rate for all locations where both 
PIC and SPA-3 (at one-meter height) readings were made. 

D S I  O9M)Vl A-10 
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G. 

H. 

The exposure rate-to-counts per minute (ETC) range was generated from the 
observation that the majority of all calculated ETC ratios fell within the limits 
2.0 to 9.0 x loi pR/hr/CPM. All values outside the range are considered to 
be anomalous and must be reviewed by a Data Validation Technical - __ - - . . - - - 
Representative or by the Technical Advisory Group for resolution. 

4. Anomalies are to be investigated by reviewing field logs and other site records 
to determine if the source of the anomaly is present. 

SPA-3 Grid Area Walkover Measurements 

1. Review all readings to determine if they are in the expected range of 3 x 104 
to 16 x 104 counts for a two-minute integration for each 25’ x 25’ subgrid. 

2. Review plots of data and tables for discontinuities. 

3. Anomalies are to be investigated by reviewing field logs and other site records 
to determine if the source of the anomaly is present. 

FIDLER Grid Area Walkover Measurements 

1. Review all normalized readings to determine if they are in the expected range 
of 9 to 50 x 103 counts for a three-minute integration for each 25’ by 25’ 
subgrid. 

2. Review plots of data and tables for discontinuities. 

3. Anomalies are to be investigated by reviewing field logs and other. site records 
to determine if the source of the anomaly is present. 

The comparison of FIDLER instrument measurements from different FIDLER instrument 
assemblies was highly variable (six FIDLER instrument assemblies were used at Fernald). 
It was readily apparent that these measurements must be corrected to one instrument 
response (normalization of all FIDLER measurements to those of one instrument). 
Normalization of FIDLER measurements began July 8,1988. It was not until June 6,1990 
that normalization factors for SPA-3 measurements were developed. At present, each 
instrument, SPA-3 and FIDLER, has been normalized. The Data Validation Plan will be 
changed as necessary to incorporate updated material. 

The RFA should indicate the type of analysis the sample should undergo. 
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5195 
ORGANIC DATA (QA Level n7) 

The data packages are reviewed and the quality assurance performance data summarized 
by entering the-data%n the review lists and ca teg6i ig  (flagging) the-data according-to 
the action criteria. The general criteria used to determine the performance were based 
on (but not limited to) an examination of: 

Holding times 
Field/Lab precision evaluation 
DFTPP and BFB performance results 
Initial and continuing caliiration 
Blank analysis results 
Detection limit results 
Surrogate spike results 
Matrix spike results 

Field Duplication: Positive results shall have recorded relative percent difference (RPD) 
values. IF RPD is greater than 20, the results shall be evaluated. 

The assignment of qualifiers to the organic data shall be documented on a copy of the 
analytical report forms. Acceptable data shall have no qualifiers on the forms, but the 
reviewer shall have hisher initial and date at the low right of the forms indicating the data 
has been reviewed. The reviewer shall use the SOW for organic analysis and the 
Laboratory Data Validation Functional Guidelines for Evaluating Organics Analysis as 
reference for more detailed guidance. 

Holding times: 

Under 40CFR136 purgeable water samples unpreserved must be analyzed within 7 days 
for aromatics and 14 days for non-aromatics from time of collection. With hydrochloric 
acid preservative, samples must be analyzed within 14 days for volatiles. Extractables are 
to be extracted within 7 days of collection. If holding times are grossly exceeded, reviewer 
must use professional judgement to determine the reliability of the data. Soil samples have 
limited information concerning holding times. This validation review will use the water 
requirements as guide along with professional judgement. 

GC/MS Tuning: 

Tuning criteria will be reviewed. Spot checks on calculations will be performed where a 
computer performs computations, however, manual calculations shall be examined more 
thoroughly. Background subtraction will be examined. 
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TABLE A1 APPLICATION OF QUALIFIERS DUE TO SURROGATE OUTLIERS 

r 

Number of 
Surrogates Outside 

Fraction Control Limits 

base neutral 2 or 3 

2 or 3 

2 or 3 

1 or more 

acid 

volatile 

2 or 3 

2 or 3 

2 or 3 

1 or more 

2 or 3 

2 or 3 

2 or 3 

1 

1 or more 

Direction 
of 

Bias 

all high 

all low 

mixed high 
and low 

less than 10 
percent 

all high 

all low 

mixed high 
and low 

less than 10 
percent rec. 

all high 

all low 

mixed high 
and low 

low or high 

less than 10 
percent rec. 

Qualifier for 
Positive 
Results 

K 

L 

J 

L 

K 

L 

J 

L 

K 

L 

J 

J 

L 

Qualifier for 
Quantitation 

Limits 

- __ - . . . . . - - . - . . 

none 

UL 

UJ 

R 

none 

UL 

UJ 

R 

none 

. UJ 

UJ 

UJ 

R 
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When DFTPP and BFB 
Functional Guidelines for 
reliability of the data. 

do not meet criteria, the rebiewer shall refer to the EPA 
Evaluating Organic Analysis, Section ID for evaluating the 

Surropate SDike Recoveries: 

If any two surrogates within a base/neutraI or acid fraction (or one surrogate for the VOA 
fraction) are out of specification, or if any one baseheutral, acid or VOA surrogate has 
a recovery of less than lo%, then there should be a reanalysis with surrogate results still 
outside the criteria. In many cases the review may need to use informed professional 
judgement and Section V of the Functional Guidelines for Organics. For surrogate spike 
recoveries out of specification, Table A-1 is to be used as a guide to assign qualifiers to 
the data. 

Matrix-SDike Recoveries: 

Before the reviewer qualifies data, the reviewer should first try to determine to what extent 
the results of the MS/MSD affect the associated data. This determination should be made 
with regard to the MS/MSD sample itself as well as specific analytes for all samples 
associated with the MS/MSD. Using informed professional judgement, the data reviewer 
may use the MS/MSD criteria to determine the need for some qualification of the data. 

Field DuDlicates: 

The positive results will be reviewed and RPD calculated. 

Blanks: 

There should be no contaminants present in the blanks. 
contaminants listed below: 

There are 

methylene chloride 
acetone 
toluene 
2-butanone 
common phthalate esters 

Any compound (other than the above list) detected in the sample, which was 
in any associated blank, must be qualified when the sample concentration is 

common lab 

also detected 
less than five 

0 times the blank concentration. For the above list, the results are qualified by elevating the 

A-28 
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limit of detection when the sample concentration is less than 10 times the blank 
concentration. See the Functional Guidelines for Organics for more guidance. 

-. - -. - - - __ ._ - - - . -. 

Initial and Continuing - Calibrations: 

If errors are detected in the calculations performed a more comprehensive review and 
recalculation will be performed. 

For initid and continuing calibration use the following for action guide. 

If any TCL compound has an RF of less than 0.05 positive results for that compound will 
be flagged as biased low (L) and non-detects flagged as unusable (R). 

If TCL compound has a % RSD of greater than 30% for initial calibration and % D of 
greater than 25% for continuing calibration, positive results will be flagged as estimated 
(J) and non-detects will be qualified using professional judgement. 

Internal Standards Performance: 

The internal standard (IS) area counts must not vary by more than a factor of two 
(-50% to +loo%) form associated calibration standard. The retention time of the internal 
standard must not vary more than +30 seconds from the associated calibration standard. 
If an IS retention time vanes by more than 30 seconds, the chromatographic profile must 
be examined to determine if any false positive or negatives exist. The reviewer is to use 
professional judgement on rejecting data. 

Compound - Identification: 

Calculations will be verified for positive results. The TCL compound (tentatively identified 
compounds) identified will be verified as outlined in the Functional Guidelines for 
Organics, Section IX & XI. 

. ’.. . 
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QUALITY ASSURANCE REVIEW 
ORGANIC DATA PACKAGE 

Project-File 
..- ....... . -  .- .  - . - . . .  . .  S-iimplhig- Date: 

Case Number: Receipt Date: 

SDG Number: Number Samples: 

Matrix: 

The above data package has been reviewed and the quality assurance and performance 
data summarized. The general criteria used to determine the performance were based on 
an examination of: 

* Holding Times 
* Field/Lab Precision Evaluation 
* DFTPP and BFB performance results 
* Initial and Continuing Calibration 

* Blank analysis results 
* Detection Limit results 
* Surrogate Spike results 
* Matrix Spike results 

Overall comments: 

Definitions: 
J - Approximate data due to other quality control criteria. 
R - Reject Data due to blank contamination. 
RR - Reject data due to other quality assurance criteria. 
ND - Not detected. 
NJ - Tentatively identified compound. 

Reviewed by: Date: 

Concurred by: Date: 

Review based on SOW 10/86 Revised 7/87. 

A-30 
357 



Quality Assurance Review 
Organic Data Package 

I HOLDINGTIMES 
, 

Date Received: Date Sampled CLP 

VOA analysis date: Holding Time: (7w-7s) (low-10s) 
- ___ . - - - 

BNA extraction date: Holding Time: (7w-7s) (5W-10s) 

P/P extraction date: Holding Time: (7w-7s) (SW-10s) 

BNA analysis date: Holding Time: (40) (40) 

P/P analysis date: Holding Time: (40) (40) 

Action: Results of compounds detected in samples not analyzed within the contract 
required holding times (CRHT) should be approximated (J’d or UJ’d). The 
reviewer may reject compounds in samples which were excessively beyond the 
CHRT. 

Remarks: 

I1 DFTPP AND BFB PERFORMANCE RESULTS 
- Mass caliiration is correct, venfy from raw data. 

- The DFTPP performance results were reviewed and found to be within 
specified criteria and run every 12 hour period. 

- The BFB performance results were reviewed and found to be within specified 
criteria and run every 12 hour period. 

- Calculations checked from raw data? 

The DFTPP/BFB performance result(s) wadwere reviewed and the following abundances 
were found to fall outside the specified criteria: 

Compound m/z Required Abundance Actual Abundance 
,” 

< ,  - z  

Remarks:?, 
358 
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Quality Assurance Review 
Organic Data Package - 5195 
I11 SURROGATE SPIKE RECOVERIES 

For any gken fraction, determine the number of surrogate compounds with 
unaccegtak. . scoveries per the total number of sw-ogates in .that fraction,- - . 

Check raw da; " 3  verify the recoveries on the Suirogate Recovery (Form 11). 

Client ID -ID .. - VOA B/N - A PEST 

Surrogate actions: 

c 10% 

Positive result 
Non-detected compounds 

J* 
R 

Percent Recovew 
10% - CRR >CRR 

J* 
J* 

J* 
A 

CRR = Contract required recovery range 

meet contractual requirements. 
Surrogate action should be applied when one VOA or two B/N surrogate recoveries do not . - J  

4 .  

If surrogate spike recoveries are out of specification on initial analysis, but meet criteria 
on reanalysis, report results based on results 

* See Table A-1 for more defined qualifiers 

of reanalysis. 

for approximate or estimated result. 

359 c . 
L .  
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Quality Assurance Review 
Organic . , 1  Package 

N MATRIX-SPIKE RECOVERIES 

For any given fraction, determine the number of unacceptable - recoveries per the total 
number if matrix spike- recoveries in -that fraction. ~ See -Form 111 in-data 

Client ID &b ID 

Matrix Spike Actions: 

Positive result 
Non-detected compounds 

VOA B/N - A 

c 10% 

J* 
R 

PEST 

Percent Recoverv 
10% - CRR >CRR 

J* -J* 
J* A 

CRR = Contract required recovery range 

In general, matrix spike actions should be applied when 50% of the matrix spike recoveries 
per fraction do not meet the advisory limits. When the percent recovery does not- 
advisory contractual limits for a matrix spike compound in both sets of duplicate 
sample results, the results of the compound in the unspiked sample should be qualifie 

Matrix spike recoveries not within the advisory contractual limits should be applied o 
to the sample on which the spike was performed. 

DS1 O96DV1 A-33 
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Quality Assurance Review 
Organic Data Package 

V MATRIX SPIKE DUPLICATE ANALYSIS RESULTS 
5195' 

The relative percent difference (RPD) for each parameter was evaluated. The established 
advisory RPD criteria for each matrix spike compound is listed on Form III. When the 
RPD is greater than the advisory contractual limit for a matrk spike compound, the result 
for the compound in the unspiked sample should be approximated. In general, the results 
of the entire fraction for the unspiked sample may be approximated (J'd), when 50% of 
the RPDs are greater than the established Quality Control Limits. 

Fraction Conmound 
Sample 
Number 

Dupl. 
Number - RPD 

Remarks: 
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VI FELD PRECISION RESULTS 

Matrix: 

; .  I .  

. I  * I  
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VII BLANK ANALysrs RESULTS 

I 

The blank analysis was reviewed. The contamination in the blanks are listed below. 

A. Laboratory Blanks 
- 

- 

W I D #  

B. Field Blanks 

Date 

F'RACI'ION COMPOUND 

FRACTION COMPOUND 

CONC.. pub CRDL 

CONC., DDb CRDL 

* .  e 
. 363 
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VI1 BLANK ANALYSIS RESULTS (CONT.) 

Action levels should be based upon the hierhest concentration of contaminant in any 
field or laboratory blank. The action level for samples which have been concentrated 
or diluted should be multiplied by the concentratioddilution factor. 

Reiect 

Common contaminants <lox 

Other contaminants <5x 

Common contaminants are compounds such 
butanone and phthalates. 

For example: 

Amroximate Accept 

lo-2ox >2ox 

5-1Ox >lox 

as methylene chloride, acetone, toluene, 2- 

detected in one of 
calculated to be: 

If 10 ppb of methylene chloride was the highest concentration 
laboratory blanks, the action level for a field sample would be 

(conc. x dilution factor x acti 1 factor) 

a) 10 ppb x (10/1) x 10 = lo00 ppb 
b) 10 ppb x (10/1) x 20 = 2000 ppb 

Reject all concentrations less than 1000 ppb (ug/L). 
Approximate results in samples between 1000-2000 ppb (ug/L). 
Accept all results with concentrations greater than 2000 ppb. 

the 

Detection limits need not be adjusted for blank contamination in t h i s  data validation. 

COMPOUND 
MAX. CONC. 
DETECTED upb "R" up to 

SAMPLES 
"J" between AFFECTED 

DS1096DV1 

364 
A-37 



Quality Assurance Review 
Organic Data Package 

IX INITIAL, AND CONTINUING CALIBRATION 
f 

- IS within -50% to +loo% area count of daily standard. 

- Retention t h e  is within +30 seconds of associated standard. 
- - -  - _ _  - _  - _. - - - - - - 

If an IS area count is outside range, flag all compounds as estimated (J) that 
are referenced to that IS. For non-detects flag as estimated (UJ). If area 
c~unts are very low and/or exhibits an abrupt drop-off, then flag non-detects 
as unusable (€2). 

A. Volatile Calibration Verification 

Date of Initial Calibration: 

Date of Continuing Calibration(s): 

Spot check of raw data to ver@ calculations of RF, RSD, %D - 

Date 

- 
Action: 

QC Criteria OUT Compounds Samples Affected 
Instrument RF %RSD %D (Results] and Action 

Calibration Accept Approximate(+)* Apuroximate(+) and Reiect(ND) 

Initial RFz0.300(SPCC) + RSD>30% RF< 0.300(sPcc) 
RF20.05** 
RSDs30% 

RF < 0.05 * * 

Continuing RFzO.300(SPCC) %D>25 RF<0.300(SPCC) 
RF10.05** RF< 0.05* * 

DS1096DVl 
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NOTE: * - Non-detected results are evaluated with professional judgement. 
** - All other compounds. 
(ND) - Non-detected compounds. 

RF - Response factor. 
RSD -.Relative Standard Deviation. 
%D - Percent Difference. 

_- + - -  -:Bromoform RF~0.250 

SPCC- System performance calibration compound. - --- - - - - - - 

I .---r 

.~ 
. 

.L! 

Calibration Accept Approximate(+)* Approximate(+) and Reiect(ND1 

Initial 5.!~*"&R.F>O.O5 . ,..r - RSD > 30% RFe0.05 
-. 

. .  ..* 4.: .! ,-_: c 

.. .:. '-. ,RSDk30% . 

. ;;,,;,- 
. a  

36 6 . .  
. .. 

hould be applied to results in the volatile fraction when contractual and 
established advisory criteria are not met for the stid calibration. when continuing 
calibrition requir 
the caliiration was 

t met, actions apply only to samples analyzed on the day 

IX INITIAL AND CONTINUING CALIBRATION 

B. Semi-volatile Caliiration Verification 

Date of Initial Caliiration: 

Date of Continuing Caliiration(s): 

Spot check of raw data to ven'fy of RF, RSD, %D 

mpounds Samples Affected 
Date Instrument RF %RSD %D JResults) and Action 

Action: 

DS1096DVl A-39 
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Continuing W20.05 %D>25 RF<o.os 
%D<25 

NOTE: *- -+Tomdetected results are evaluated with proLaional judgement. - - - - 

** 
(ND) - Non-detected compounds. 
SPCC- System performance calibration compound. 
RF - Response factor. 
RSD - Relative Standard Deviation. 
%D - Percent Difference. 

- All other hazardous substance list compounds. 

Actions should be applied to &l results in the volatile fraction when contractual and 
established advisory criteria are not met for the initial caliiration. When continuing 
calibration requirements are not met, actions apply only to samples analyzed on the day 
the caliiration was not met. 

IX INITIAL, AND CONTINUING CALIBRATION 

Analytical sequence followed for primary analysis and confirmation analysis 
as outlined in SOW and Functional Guidelines for Organics. 

Verified positive results by GC/MS when greater than 10 p&L. 

C. Pesticide Calibration Verification 

In evaluating linearity, it was noted that the percent relative standard 
deviation (%RSD) was less than 10% for the column used for quantitative 
determinations. 

The criteria for linearity was not met. Action: All associated quantitative 
results should be considered approximate and flagged (J). 

The percent difference (%D) between calibration factors during the twelve 
hour period was evaluated and found to be less than 15% for quantitation 
columns and less than 20% for confirmation columns. 

The %D was greater than specified criteria for the following compounds: 

.. .. 
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Date Comuound - %D Column Action 

..-.-,.-. : I 
‘ - 3  “ 

. . , f ._ , .. , . 

Action: Approximate-*(J) all positive results for samples with a %D greater than the 
specified criteria. 

IX INITIAL AND CONTINUING CALIBRATION 

,, -’ 4 
The retention time (RT) for DDT - _- Was reviewed and found to be greater 
than 12 minutes. i - 

Upon review of DDT retention time, it was noted that the RT was less 
than 12 minutes. Action: Reject pesticide results due “. to poor resolution. 

. .  

Retention time windows (RT) were reported on-Form IX and 
standardsample results were found to be within established RT windows. 

Date 

Retention time windows were reported on Form IX. The following 
compounds had RTs which were outside the established windows: 

.< .> - .- _-- 
* .  - -  . -  . Compound RT Window - RT Action 
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o Action: Positive sample results should be considered tentatively identified due to the 
RT not meeting the established window. 

- . - -  _. - - _. - - . - -. - 

- 
- 
- 

The total percent breakdown for DDT was <20%. 
The total percent breakdown for endrin was ~ 2 0 % .  
Breakdown for DDT was >20%. Action: Approximate all quantitative 
results for DDT flagged as biased low (L). If DDT not present, but DDD 
and DDE are positive, then flag DDT as unusable (R). Qualitative and 
quantitative results for DDD and DDE should be considered estimated and 
tentatively identified (9. 
Breakdown for endrin was >20%. Action: Approximate all quantitative 
results for endrin and flag as estimated (J). Qualitative and quantitative for 
endrin ketone should be considered tentative (N). 

IX INITIAL AND CONTINUING CALIBRATION 

C. Pesticide Calibration Verification 

A review of %D in RT for DBC indicated all standards and samples had a 
RT less than 2% for packed and 0.3% for capillary columns. 

RT shift for DBC was reviewed and found to be outside specified criteria. 
The analysis should be considered unusable (R) for samples: 
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APPENDIX 

k Internal Standard Area Suinmary 

For.a-given.hction, determine the number of internal standard compounds outside 
established limits per total number of internal standards in that fraction. 

- - __- . - - - 

__ L 

- _  
CIient ID Lab ID VOA BNAE 

... . . .  .~ . .. .- _._ . . . ,. . : : . .  . 
a . .  .. , .  

.I . I.. 

. .r ,. . . . . - _ _  ... i . .  _ .  . . . ~ .. .~ . _  
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B. Editorial Corrections 

The package for Project File was reviewed for editorial accuracy in 
- accordance wi&-NQA-1 guidelines. Included in this reviewis a check-for--complee-s,- - 

accuracy, proper xeroxing, initials and dates for line-throughs, absence of traceovers, 
absence of white-out, and complete filling out of all blocks on a given form. 

The package has been found to complete with respect to editorial accuracy. 

The package has been found to be in need of the following editorial 
corrections: 

PaneForm # Problem 

OS1096DW.1 .._ A-44 



INORGANIC DATA (QA Level IV) a - 
The data packages are reviewed and the quality assurance performance data 
summarized by entering the data on the-revjew lists and e t e g o w g  (flagging) the - - data -. - - __ - - - 

amrding.to the action criteria. The general criteria a e d  to determine the 
performance were based on an examination of: 

. 

. a  0 -- . - 1  

0- 
0 -- 
0 
0 

0 
0 

0 
0 

0 

0 

0 

Holding times 
- Calibration Verification 
' Field and lab blank 

Interference QC results 
Matrix spike & recovery results 
Laboratory precision results 
Field precision valuation 
Lab control sample results 
Detectionlimit.-results 
Standard *addition results 
Serial dilution results 
Contract required detection limit (CRDL) results 

Field duplicate analysis will be evaluated according to laboratory Precision Evaluation 
Sheet using the same criteria for lab duplicates. 

All validation qualifiers shall be placed-on the inorganic analytical report forms. 

Holding Times and Preservation . .  

The validity of results are based on the holding time of the sample from time of 
collection to time of analysis. The holding time is based on the-date of collection, 
rather than verified time of sample receipt and date of digestiori/distillation. The 
holding time and preservation requirements were established under 40CFR136. Qual~fy 
all results greater than Instrument Detection Limit (IDL) as estimated (J) and results 
less than IDL as estimated (UJ). Reviewer must use professional judgement to 
determine the reliability of the data. There is little data concerning holding times for 
soil samples. For soils the review will use water holding times and so state on review 
forms. 

.-.. - ~ . .. . .  . . . _ .  _ .  

Calibration 

Instruments must be calibrated daily and each time the instrument is set up. ICP 
a&€y& must have a blank and at least one standard to establish analytical curve. 
Atomic absorption analysis must have a blank and at least three standards one must be 
at CRDL tq' establish analytical curve. The absorbance data must have a correlation 

: *r 

.. .. . . . 

. . .  . .. 
: .. 
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5195 
coefficient of 10.995. At least one ICV and CCV %R is recalculated for each type of 
analysis, (ie GFAA, ICPS) ushg the following equation: 

%R = Found x 100 
True - -- - . . . - - - 

Found = concentration of each analyte measured in the analysis of the ICY or 
CCV solution. 

True = concentration of each analyte in the ICV or CCV source. 

Due to possible rounding discrepancies, allow results to fall within 1% of the contract 
windows (eg., 89-111%) 

All data which does not have a daily calibration or the minimum number of standards 
shall be qualified as unusable (R). If the correlation coefficient is <0.995, qualify 
results >IDL as estimated (J), and results <IDL as estimated (UJ). 

If the midrange cyanide standard was not distilled, qualify all associated results as 
estimated (9. 

Blanks 

The assessment of blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks applies to any blank 
associated with the samples. If problems with any blank exists, all data associated with 
the set must be carefully evaluated to determine if there is an inherent variability in the 
data or if the problem is an isolated occurrence not affecting other data. 

The blank summary (Form 111) as well as the raw data for blanks shall be reviewed and 
verified that the results were accurately reported. 

Action in the case of unsuitable blank results depends on the circumstances and origin 
of the blank. Sample results <IDL but <5 times the amount in any blank should be 
qualified as (U). 

Any blank with a negative result whose absolute value is > IDL must be carefully 
evaluated to determine its effect on the sample data. 

Cautions should be taken in comparing results of blanks. The weights, volumes, or 
dilution factors may vary due to basis of units used for samples. The reviewer may find 
it easier to work from the raw data when applying 5x criteria to soil sample 
data/calibration blank data. 
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The results must not be corrected by subtracting any blank value. 
r 

ICP Interference Check Samples [ICs) - _ _  

An ICs must be run at the beginning and end of each sample analysis run (or a 
minimum of twice per 8-hour working shift, whichever is more frequent.) Result for 
the ICs solution AB analysis must fall within the control limits of +20% of the true 
value. 

Recalculate from raw data one or more recoveries using the following equation: 

ICR or %R = Found Solution AB x 100 
True Solution AB 

Where: 

Found Solution AB = concentration (in ug/L) of each analyte measured in the 
analysis of solution AB 

True Solution AB = concentration (in ug/L) of each analyte in Solution AB 

Check ICs raw data for results with an absolute value > IDL for those analytes which 
are not present in the ICs solution. 

For samples with concentration of Al, Ca, Mg, and Fe which are comparable to or 
greater than their respective levels in the Interference Check Sample: 

1) If the ICs recovery for an element is >120% and the sample results are 
< IDL, this data is available for use. 

2) If the ICs recovery for an element is >120% and the sample results are 
> IDL, qualify the affected data as estimated (J). 

3) If the ICs recovery for an element falls between 50 and 79% and the 
sample results are >IDL, quahfy the affected data as estimated (J). 

4) If sample results are <IDL, and the ICs recovery for that analyte falls 
within the range of 50-79%, the possibility of false negatives may exkt. 
Qualify the data for these samples as estimated (UJ). 

5) If ICs recovery results for an element fall <50%, qualifj the affected data 
as usable (R). 

If results %lI;.observed . ..:, . r . for elements which are not present in the EPA provided ICs 
solution, t~ei;pcssibility of false positive exists. An evaluation of the associated sample . 5 L 1 -  >.. 

r,, ~ ' '. ...EL.. 
( .  
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data for the affected elements should be made. For samples with comparable or higher 
levels of interference and with analyte concentrations that apprordmate those levels 
found in the ICs (false positive), qualify sample results >IDS as estimated (J). 

If negative results are observed for elements that are not present in the EPA ICs- --- - -- - 

solutions, and their absolute value is >IDI, the possibility of false negatives in the 
samples may exist. If the absolute value of the negative results is >IDL, an evaluation 
of the associated sample data should be made. For samples with comparable or higher 
levels of intexferents, qualify results for the affected analytes <IDL as estimated (UJ). 

In general, the sample data can be accepted if the concentrations of Al, Ca, Fe and Mg 
in the sample are found to be less than or equal to their respective concentrations in 
the ICs. If these elements are present at concentrations greater than the level in the 
ICs, or other elements are present in the sample at >10 mg/L, the reviewer should 
investigate the possibility of other interference effects by using Table 2 given on page 
D-22 of the 7/87 SOW. These analyte concentration equivalents presented in the Table 
should be considered only as estimated values, since the exact value of any analytical 
system is instrument specific. Therefore, estimate the concentration produced by an 
interfering element. If the estimate is >2X CRDL and also greater than 10% of the 
reported concentration of the affected element, qualify the affected results as estimated 
(J). 

Matrix Stike Result 

Samples identified as field blanks cannot be used for spike samples analysis. Spike 
recovery (%R) must be within the limits 75-125%. However, spike recovery limits do 
not apply when sample concentration exceeds the spike concentration by a factor of 4 
or more. 

Review spike recoveries and verify that results fall within the specified limits. Venfy 
€iom raw data and recalculate one or more % R using the following equation: 

%R = SSR - SR X 100 
S 

Where: 

SSR = spiked sample result 
SR = sample result 
S = amount of spike 

Actions to be taken: 

If the spike recovery 
acceptable for use. 

. .^.  . . -  
DSlO96DV<' ' ' -  

is >125% and the reported sample results are <IDL, the data is 

._. 3ai5 . _... . .' ' 
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If the spike recovery is >1Z% or <75% and the sample results are <IDL, quallfv the - 
data for these samples as estimated (J). 

If the spike recovery falis within the range of30-74% ahd the sample results are <DL, 
qualify the data for these samples as estimated (UJ). 

- - - - - -- __ __ 

If the spike recovery results fall <30% and the sample results are >IDL, qualifv the 
data for these samples as unusable (R). 

If the field blank was used for matrix spike analysis, all other QC data must be 
carefully checked and professional judgement exercised when evaluating the data. 

Laboratory Precision Evaluation 

Duplicate analyses are indicators of laboratory precision based on each sample matrix. 
Samples identified as field blanks cannot be used for duplicate sample analysis. 

A control limit of & 20% (35% for soil) for the Relative Percent Difference (RPD) 
shall be used for sample values >5X CRDL 

A control limit of +CRDL (+2X CRDL for soil) shall be used for sample values <5X 
CRDL, including the case when only one of the duplicate sample values is <5X CRDL 

Check the raw data and recalculate one or more RPD using the following equation to 
veri@ that results have been correctly reported on Form VI. 

RPD = IS-DI x 100 
(S+D)/2 

Where: 

S = First Sample Value (original) 
D = Second Sample Value (duplicate) 

Verify that the field blank was not used for duplicate analysis. 

If duplicate analysis results for a particular analyte fall outside the appropriate controlT ----- -I 
windows, qual@ the results for that analyte in all associated samples of the same m a e .  '=f 

as estimated (J). 
. ?  

1 - 
1 
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Laboratom Control Sample {Lm) 
5195 

The laboratory control saniple serves as a monitor of the overall performance of all 
steps in the analysis, including the sample preparation. 

All aqueous Lcs results must fall Within the control limits of 80-120%R, except Sb and 
Ag which have no control limits. 

- __ - . . - 

All solid LCS results must be evaluated on a case by case basis. 

Review and verify that results fall within the control limits. 

Check the raw data (ICP printout, strip charts, bench sheets) to verify the reported 
recoveries on Form VII. Recalculate one or more of the recoveries (%R) using the 
following equation: 

LCS %R = LCS Found x 100 
LCS True 

Where: 

LCS Found = concentration (in ug/L for aqueous; m a g  for solid 
analyte measured in the analysis of LCS solution 

LCS True = concentration (in ug/L for aqueous; m@g for solid) 
of each analyte in the LCS source 

Action to be taken: 

If the LCS recovery for any analyte falls within the range 50 - 79% or 
>120%, quam results >IDL as estimated (J). 

If results are <IDL and the LCS recovery is greater than 120%, the data 
are acceptable 

If results are <IDL and the LCS recovery falls within the range of 50- 
79%, quam the data for the affected analytes as estimated (UJ). 

If LCS recovery results are <50%, qual@ the data for these samples as 
unusable (R). 

If the solid LCS recovery for any analyte falls outside the EPA control 
limits, qualify all sample results >IDL as estimated (J). 
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If the solid LCS results are higher than the control limits and the sample 
results are <IDL, the data are acceptable. 

If the solid results are lower than the control - limits, qualify all sample 
results <IDL as estimated (UJ). 

Standard AdditionsFumace Atomic Absomtion Analysis 

Duplicate injections and furnace post digestion spikes establish the precision and 
accuracy of the individual analytical determinations. 

For sample concentrations >CRDL, duplicate injections must agree within +20% 
Relative Standard Dewiation (RSD), or (Coefficient of Variation (0, otherwise the 
sample must be rerun once (at least two additional injections). 

Spike recovery must be 285% and (115% 

The Furnace Atomic Absorption Scheme must be followed as described in the 7/87 
SOW, p. E-15. 

Check raw data to verify that duplicate injections agree within +20% RSD (or C Y )  for 
sample concentrations >CRDL. 

Review Furnace AA raw data to venfy that the Furnace Atomic Absorption Scheme 
has been followed. 

Action to be taken: 

If duplicate injections are outside the +20% RSD (or CV) limits and the 
sample has not been rerun once as required, quahfy the data as estimated 
(J). 

If the rerun sample results do not agree within +20% RSD (or CV), 
qualify the data as estimated (J). 

If the post digestion spike recovery is 540%, qualify results >IDL as 
estimated (J). 

If the post digestion spike recovery is 210%, but <40%, qualify results 
<IDL as estimated (UJ). 

If the post digestion spike recovery is <lo%, qualify results CIDL 
unusable (R). 

3 7.8.: . . I  !- 

. .  . P  
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If sample absorbance is 4 0 %  of the post digestion spike absorbance 
then: 

a. If the furnace post digestion spike recovery is not within 
85-US%, qualify the sample results >IDL as estimated (J). 

b. If the furnace post digestion spike recovery is not within 
85-115%, quahfy the sample results <IDL as estimated (UJ). 

If Method of Standard Additions (MSA) is required but has not been 
done, qualify the data as estimated (0. 

If any of the samples run by MSA have not been spiked at the 
appropriate levels, qualify the data as estimated (0. 

If the MSA correlation coefficient is <0.995, quam the data as estimated 
(J>* 

Serial Dilution 

The serial dilution determines whether significant physical or chemical interferences 
exist due to sample matrix. 

If the analyte concentration is sufficiently high (concentration in the original sample is 
minimally a factor of 50 above the IDL), an analysis of a 5-fold dilution must agree 
within 10% Difference (%D) of the original results. 

Check the raw data 
the dilution analysis 

and recalculate the %D using the following equation to verify that 
results agree with results reported on Form IX. 

%D = jI-sJ x 100 
I 

Where: 

I = Initial Sample Result 
S = Serial Dilution Result (Instrument Reading x 5) 

check the raw data for evidence of negative interference, i.e., results of the diluted 
sample are significantly higher than the original sample. 

When the criteria are not met, qual@ the associated data as estimated (J). 

DS1 O9M)VI 
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If evidence of negative interference is found, use professional judgment to qual@ the 
data. 

The raw data should be examined to verlify a e  correct calculation of sample results __ - - _-_ _ _  - 

reported by the laboratory. Digestion and distillation logs, &strument printouts, strip 
charts, etc. should be compared to the reported sample results. 

1. Examiae the raw data for any anomalies (i.e., baseline shifts, negative 
absorbances, omissions, legi%ility, etc.). 

2 Venfy that there are no transcription or reduction errors (e.g., dilutions, percent 
solids, sample weights) on one or more samples. 

VenQ that results fall within the linear range of the ICP (Form XIII) and within 
the calibrated range for the non-ICP parameters. 

Verify that sample results are >5X ICP, if ICP analysis results are used for As, 
TI, Se, Pb. 

3. 

4. 

Note: When the laboratory provides both ICP and furnace results for an analyte in a 
sample and the concentration is > ICP IDL, the results can assist in identifying 
quantitation problems. 

Action to be taken: 

If there are any discrepancies found, the laboratory may be contacted by 
the designated representative to obtain additional information that could 
resolve any differences. If a discrepancy remains unresolved, the reviewer 
may determine qualification of the data is warranted. 

.. . 
0 .  .a . 380.. 
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Project File: 

QUALITY ASSURANCE REVIEW 
. INORGANIC DATA PACKAGE 

Sampling Date: 

5 1.95 

Case Number--- .- Re-ceipt Date: . - 

SDG Number: Number of Samples: 

The above data package has been reviewed and the quality assurance and performance 
data summarized. The general criteria used to determine the performance were based 
on an examination of: 

* Holding times 
* Calibration Verification 
* Field and lab blank 
* Interference QC Results 
* Matrix Spike %R Results 
* Laboratory Precision Results 

* Field precision Evaluation 
* Lab Control Sample Results 
* Detection Limit Results 
* Standard addition results 
* Serial Dilution Results 
* CRDL Results 

Overall Comments: 

Definition of Qualifiers: 

JB - Approximate data due to blank contamination 
J - Approximate data due to other quality control criteria 
R 
ND - Non-detected element 

- Reject due to quality control review 

Reviewed by: Date: 

Concurrence .by: Date: 
I .  

389 I ?- I 
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Quality Assurance Review 
Inorgadc Data Package 

I HOLDING TIMES - Date Samples Collected 

Date-samples-received: - Date analyzed (Hg):.. - - . .  - 

Date samples analyzed (CN): 

Date samples analyzed (all others) by: 

Action: If samples are analyzed for mercury (28 days), cyanide (14 days) or any other 
element (6 months) from dated collection, in excess of the holding times, approximate 
results for that element. If mercury or cyanide are held for more than one month 
beyond the required-analysis date, reject the results for non-detects results of samples 
exceeding holding times and flag positive results as estimated (J>. 

Remark 

Preservation metals, ph <2 Cyanide, ph >12 

IIA INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Calibrations were performed every ten samples. 

Calibrations were within +/- 10 % (Metals) +/-15% (CN), or +/-20% 
(HG) for ICV and CCU 

Calibrations were not performed every ten samples for 
(AA) - (ICP) - (CVM) - (GFAA) - (W - 

The correlation coefficient must be 20.995 for : 

AA standard curve - Hg standard curve - Cyanide standard curve - 

Verify that the midrange CN standard was distilled 

Venfy calculations of ICV and CCV (one per type of analysis; ICP, AP, 
etc. 

382 
A-5 5 



Quality Assurance Review 
Inorganic Data Package 

Action windows for ICV and CCV 

519s 

- - - . - - - --Accept Approximate . Reject .- . 

Mercury 80-120 for +/ND 65-79 for +/ND <65 or >135 for +/ND 
- > 121 for ND 121-135 for + 

Cyanide 85-115 for +/ND 70-84 for +/ND <75 or >130 for +/ND 
- > 116 for ND 116-130 for + 

all 90-110 for +/ND 75-89 for +/ND 4 5  or for +/ND 
> 111 for ND others - 111-125 for + 

Note: results <IDL are acceptable (positive bias) 
ND = non-detected element 
+ = positive result 

383 
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Quality Assurance Review 
Inorganic Data Package 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Remarks: 

. .' 

a 
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Quality Assurance Review 
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ICB 

111. 

CCBl . ccB2 

- . __ -_ - 

t, 

i4l 

Sb 

As 

Ba 

Be 

cd 
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ccB3 CCB4 1 CCBS 
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EL 

CN 

Mo 

- 

CCBl CCB2 IC? 1 2 
. ’. ‘ 5  

- 

CCB3 

- 

. CCB4 

* = other 

Note: Contamination detected above IDLs should be evaluated and qualified. 

Action levels are determined by multiplying the highest concentration determined in any field or laboratory 
blank by five. The action level for samples which have been concentrated or diluted should be multiplied 
by the concentration/dilution factor. 

All results less than 5 times the action level should be considered highly suspect and reported as “JB”. No 
action should be taken on the blank itself. 

DS1096DV1 A-59 
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N ICAP INTERFERENCE CHECK SAMPLE 

- 5195 

The ICAP interference check sample analysis is performed to verify the contract 
laboratories interelement and background correction factors; - - - - - - _ _  - - - . . 

Interference QC samples were run before sample analysis and at the end 
of the analysis run (or every eight hours, whichever is more frequent). 

Interference QC samples were within the specified limits of +/- 20 
percent. 

Interference QC samples were run but did not meet recovery criteria for: 

Are these results >IDL for analytes which are not present in the ICs 
solution? 

In general, the sample data can be accepted without qualification if the concentrations 
of Al, Ca, Fe, and Mg are less than 50% of the ICs concentrations. 

Are these results >lorn@ of other than ICs analytes present. 

Note: The 20% contract limit is based on the true value for EPA standards, and on the 
mean value (run at least five times) for non-EPA standards. 

Remarks: 

. - ----TI- ... . .. 
. ,  . .  

. .  

3.8 7' a 
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MATRIX SPIKE RESULTS 

Sample Number: 

i -  

recalculations of %R from raw data were verified on one - -_ - - . - 

or more analytes . - . 

Element SSR SR S %R Action 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
allium 
nadium 

Cyanide 
Molybdenum 
Other 

Calculation: %R = SSR-SR X 100 

Accept Approximate 
S 

SSR (75-125%) SSR(+) & SSR<30%’ 

SR(+,ND) & SSR(30-74%)3 

SR(+) & SSR>125%4 

Rei ect 

SSR(ND) & SSR<30%* 

If the sample concentration exceeds the spike concentration by a factor of 
4 or more, no action is taken. 

NOTE: S = Amount of spike; SSR = spiked sample result; 
SR = Sample result; %R = percent recovery; + = positive result; 
ND = non-detected element. 

1 - Sample results could be biased low. 
- Possible false negative; analytical deficiencies. 
- Detection limit may be biased low. 
- False, positive possible. yzt ,  e - *  388 
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VI, LABORATORY PRECISION EVALUATION 

Sample 8:  Duplicate Sample #: 

t 5195 

5 
5 

Beryllium - 
Cadmium - 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

15'- ' 

40 
Potassium - 5000 

5 
10 

,odium - 5000 

Manganese - 
Mercury - 0 . 2  
Nickel - 
Selenium - 
qilver - 
Thall ium 
Vanadium 
Zinc 
Cyanide 
Molybdenum 
Other 

10 
50 
2 0  
10 
- 
N/A 
N/A 

Duplicate actions should be applied to all other 
type. 

Actions: For samples which have an RPD of >20% ( soils) shall be 
qualified as estimated (J) for each element affe sample results 
are less than 5x the CRDL, then action limits ar L. For sample 
results less than the CRDL, the RPD is not calcu 

gof the same matrix 

Calculation: RPD = !A-B! X 100 
(A+B) I 2  

NOTE: CRDL - Contract Required Detection Limit 
RPD - Relative Percent Difference 
A - Sample Result 
B - Duplicate Result 

DS1096DVl 
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LABORATORY CONTROL SAMPLE 

Laboratory Control analysis was performed. 

Laboratory Control analysis was within specified limits. 

Laboratory Control analysis was not performed for the 
following: 

the following: 

~ --,.- - - - -. - . . ~ . .  

"Laboratory Control analysis was outside specified limits for 

Actions : Accept Approximate Reject 

% Recovery 80- ND 50-79 for +,ND <50% for ND 
>12 >120% for + 

<50% for + 
Note: an aqueous required for mercury. 

IX DETECTION LIM 

Instrument detection limit results were present.and found to 
be less than the CRDL for those elements. 

Detection limits w t included in the data package. 

Detection limits ent, but the criteria was not met 
for the followin . . 

Action : 
Adjust sample detection limits for elements not meeting 
contractual criteria listed above. El tected below the 
adjusted detection limit should be re] d) .# 

Calculating detection limits for soil samples: 
PQL (mg/kg) = 

IDL (ua/Ll x Volume diluted to (mL) x IL Xi ~ ." loooq x 1ma 
%Solids wet weight digested (g) lO0OmL Ikg 10ooug 
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X STANDARD ADDITION/FURNACE ATOMIC ABSORPTION ANALYSIS 
Duplicate injections were performed for all samples and analytical spikes. 

Action: 

. - - - . - -. . . .- --Duplicate injections agreed within 20%. 

Duplicate injections were not performed for the following: 

Duplicate injections did not agree within 20% for the following: 

Spike recoveries were within 85115% for all samples. 

Spike recoveries were outside 85115% but greater than 40% and sample 
abs 4 0 %  of spike abs for the following (flagged W): 

Spike recoveries were less than 40% for sample and less than 40% for 
dilution for the following (flagged E): 

Spike recoveries were outside 85115% but greater than 40% and sample 
abs >50% of spike abs for the following (quantitated by MSA): 

Spike Recov. Spike Recov. Spike Recov. 
85115% e85 or >115% c 10% 

Sample conc. >50% Accept use MSA Reject 
of spike value 

If the spike recovery is less than 40% and the laboratory has not reanalyzed the sample 
on dilution, approximate (J) the data for that sample. 

Method of standard additions was not performed as required for the 
following samples: 

MSA was used to quantitate analytical results when contractually required; "-, 

Correlation > .995 for samples: 
Correlation < .995 for samples: 
(J Data) 
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8 SERIAL DILUTION RESULTS/ICP ANALYSIS 

Serial dilution analysis enables the-reviewer- to edua te  whether significant physical or chemii . 

interferences exist due to sample matrix for samples analyzed by ICP. Sample results for elements 
analyzed and quantitated by Furnace Atomic Absorption should not be evaluated. 

- - - 

Serial dilutions were performed for each matrix and results of the diluted analysis 
a g r d  within ten percent of the original undiluted analysis. 

Serial dilutions were not performed for the following: 

Serial dilutions were performed, but analytical results did not agree within 10% for 
analyte concentrations greater than 10 x the IDL after dilution. 

Element IDL IDLx 10 Sample Ser. Dil Action 

Aluminum 
Antimony 

Beryllium 
Barium . ,  

. .  
. . . I  

cadmium 
Calcium 
chromium 
Cobalt 

Iron 
Magnesium 
Manganese 
Nickel 
Sodium 
Vanadium 

Copper 

Zinc 
Molybdenum 
Other 

Actions: All data for samples of the same matrk for that element should be approximated. (J'd) 
when the serial dilution results do not meet contractual requirements. 
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APPENDIX 

5195 

The package for Project File 
with NQA-1 guidelines. Included in th is  review is a check for completeness, accuracy, proper 
xeroxing, initials and dates for line-throughs, absence of traceovers, absence of white-out, and 
complete filling out of all blocks on a given form. 

was reviewed for editorial accuracy in accordance 

The package has been found to be complete with respect to editorial accuracy. 

The package has been found to be in need of the following editorial corrections: 

Page Form # Problem 
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5195 
NON-CLP LABORATORY'DAT.4 (QA Level III) 

The purpose of this instruction is io provide an organized method to review non-CLP chemical data 
from the laboratory. Those areas reviewed include-blanks, spikes, and duplicates. The lgboratog---- 
verifies and validates the analytical data as outlined in the QAPP. Quality Assurance performance 
data are reviewed and summarized by entering the data on the review lists. Due to analytical 
problems, i.e., matrix interferences, reports may not meet QC requirements. Therefore, the data 
need to be evaluated and assigned qualifiers if needed. In cases where data is unclear, response 
from the laboratory will be requested. 

BLANKS 

Blanks are screened by reviewing results above detection limits. 

Action levels are determined by multiplying the highest concentration determined in any field or 
laboratory blank by five. The action level for samples which have been concentrated or diluted 
should be multiplied by the concentratioddilution factor. 

All results less than 5 times the action level should be considered highly suspect and reported as a 
"JB" - approximate data (value) due to blanks contamination. No action should be taken on the 
blank itself. 

4.ATRIx SPIKES 

Matrix spikes are screened by reviewing spike recoveries and assigning accepted, approximate or 
rejected as outlined below. 

If the sample concentration exceeds the spike concentration by a factor of four or more, no action is 
taken. 

Accept Auuroximate Reiect 
SSR (75-125%) SSR(+) & SSR<30%' SSR(ND)~LSSR<~O%~ 

SR( +,ND) & SSR(30-74%)3 
SR(+) & SSR>125%4 

NOTE: S = amount of spike; SSR = spiked sample result; 
SR = sample result; %R = percent recovery; + = positive 
result; ND = non-detected element 
1 - Sample results could be biased low 
2 - Possible false negative; analytical deficiencies 
3 - Detection limit may be biased low 
4 - False positive possible 

A-68 
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LICATE ANALYSIS 

analyses are compared by calculating relative percent difference (RPD) of each set. 
Duplicate actions should beapplied to all other samples of the same matrix type. 

- -  - _ _ _  

Actions: For samples which have an RPD of >20% (35% for so&) shall be qualified as estimated 
(J). If sample results are less than 5x the CRDL< then action limits are +/- CRDL. For sample 
results less than the CRDL, the RPD is not calculated. 

Calculations: RPD = IA-B! x 100 
(A+B)/2 

NOTE: CRDL - Contract Required Detection Limit 
RPD - Relative Percent Difference 
A - Sample Result 
B - Duplicate Result 

BLIND DUPLICATE ANALYSIS 

The blind duplicate samples will be identified and RPDs calculated per duplicate analysis above. 

e reviewer shall use professional judgement when assigning qualifiers to data and document the 
luation on the checklist. 
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Project File: 
Matrix: 

Non CLP 
Review Checklist e 5195 

_ _ -  .~ _ _  
Sampling date: 
Receipt date: 

Overall Comments: 

Definitions of Qualifiers: 

JB - Approximate data due to blank contamination 
J - Approximate data due to other quality control criteria 
R - Reject due to quality control review 
ND - Non-detected element 
+ - Positive element identification 

Reviewed by: 

Concurrence by: 

.'? .:q <-t 

; I  i . ' 
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I. HOLDINGTIMES 

Date samples received 

Date samples analyzed (Hg): 
Date samples analyzed (CN): 
Date samples analyzed other metals 
Date samples analyzed Cr + 6 

Date samples analyzed (TON) (Ammonia) 
Date samples analyzed (Cl, F, SO4) 

Date samples analyzed NO3 with preservative 
Date samples analyzed TOC 
Date samples analyzed TOX 
Date samples analyzed PO4 

Date samples analyzed Sulfide 
Date samples analyzed Phenol 

Holding 
times 
28 days 
14 days 
6 months 

24 hours 

28 days 
28 days 

28 days 
28 days 
14 days 
28 days 

7 days 
28 days 

A-71 



quality Assurance Review 
,iorganic Data Package 

EL 

AI 

Sb 

As 

Ba 

Be 

cd 

ca 

Cr 

cu 

Fe 

Pb 

Mg 

Mn 

Hg 

Ni 

K 

Se 
.~ ? ; ; I ’  

DS1096DVl 
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% 

. 399 I <  

: L 
i 

IL BLANK ANALYSIS RESULTS 

Blank Blank 
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11. B M  mALYSIS RESULTS _ _  . - -  . . ... - -. 

Blank Blank 

Ag 

Na 

T1 

V 

EL 

Zn 

CN 

0 Mo 

Cr+6 

TKN 

Ammonia 

F 

c1 

so4 

NO3 

PO4 

. _  .. . i.+-".. 1- . . . ,y$*> !- # 

1 f t . :;*- 
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- -  - - .. . -~. . - . . . .. - __ .. . ._ - -- - 

11. BLANK ANALYSIS RESULTS 

Blank 

TOX 

Blank 

Sulfide I 
Phenol I I 

Note: Contamination detected above IDLS should be evaluated and qualified 

Action levels are determined by multiplying the highest concentration determined in any field or 
laboratory blank by five. The action level for samples which have been concentrated or diluted 
should be multiplied by the concentratioddilution factor. 

a Lu results less than 5 times the action level should be considered highly suspect and reported as "JB". No action should be taken on the blank itself. 
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VI. LABORATORY PRECISION EVALUATION 
- _ _  - .... - - _ _  . - - - - 

Sample #: Duplicate Sample #: 

Element CRDL 
, W / L  

Sample Dup 1 icate RPD Action 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

- 200 
60 
10 
- - - 200 

5' 
5 - 5000 
10 
50 
25 
100 
5 - 5000 

- - 

- - 
- 

- 0.2 
4 0  - 5000 
5 
10 - 5000 
10 
50 
20 

- 

- - - 

ercury 

tassium - 
Selenium 
Silver 
Sodium 

. Thallium 
Vanadium 
zinc 
Cyanide 
Molybdenum 
Other 
Cr+6 
TKN 
Ammonia 
Fluoride 
c1 
so4 
NO3 
PO4 
TOC 
TOX 
Sulfide 
Phenol 

10 - 
N/A 
N/A . .  

. .  . 

the same matrix Duplicate actions should be applied to all other of samples 

40.2 
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Actions: 
qualified as estimated (J) for each element affected. 
are less than 5x the CRDL, then action limits are +/- CRDL. 
results less than the CRDL, the RPD is not calculated. 

For samples which have an-RPD of- >20% (35% f o r  soils) s h a U - h -  -- 
If sample results 

For sample 

Calculation: RPD = !A-B! X 100 
(A+B) /2 

NOTE: CRDL - Contract Required Detection Limit 
RPD - Relative Percent Difference 
A - Sample Result 
B - Duplicate- Result 
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@J: MATRIX SPIKE RESULTS 

Sample Number: 

Element SSR SSRD SR 
- ___ - - . 

S %R %RD R P D  Action - 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 

Thallium 
Vanadium 
Zinc 
Cyanide 
Molybdenum 
Other 
Cr+6 
TKN 
Ammonia 
Fluoride 
c1 
so4 
NO3 
PO4 
TOC 
TOX 
Sulfide 
Phenol 
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aculation: %R = SSRSR X 100 

AcceDt 

SSR (75125%) 

S 
Aumoximate - - 

. .. Reiect 

SSR(+) & SSR<30%* 

SR(+) & SSR>125%4 

SSR(ND) & SSR<30%* 
SR( +,ND) & SSR(30-74%)' 

If the sample concentration exceeds the spike concentration by a factor of 4 or more, no action is 
taken. 

NOTE: S = Amount of spike; SSR = spiked sample results; SSRD = spiked sample result 
duplicate 

SR = Sample result; %R = percent recovery; + = positive result; ND = 
element. 

non-detected 

RPD - Relative Percent Difference 
A - Sample Result 
B - Duplicate Result 

1 - Sample results could be biased low. 
2 - Possible false negative; analytical deficiencies. 
3 - Detection limit may be biased low. 
4 - False positives possible. 

. .. . 
, .., :. 

. .  
405 
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5195. RADIOLOGICAL LABORATORY ANALYSIS QUALITY CONTROL (QA Level V) 

'he radiological analysis laboratory QC will provide that the required analysis, QC sample checks, 
and verification of the results are.performed and that the acceptability of the results is known and 
verifiable. Any deficiencies in the testing program will be identified so proper corrective action can 
be taken. A more detailed discussion of radiological QC requirements is included in the**% - - - -  

Radioanalvtical Methodolow _. and Procedures Manual and the IT/RSL QA Manual. 

DUPLICATE SAMPLE ANALYSIS 

One duplicate sample will be run for every 10 to 20 samples. The results of these analyses will be 
used to determine the percent relative standard deviation (percent RSD), which will be recorded on 
radiological analysis quality control forms (e.g., control charts) for the parameters being tested. If the 
results of the percent relative standard deviation are excessive (Le., outside the control limits) for the 
materials analyzed and method used, the samples will be reanalyzed. 

MATRIX SPIKE ANALYSIS 

One sample out of every 10 to 20 will be spiked prior to analysis with the parameters of interest to 
determine the percent bias. The percent bias will be recorded on radiological analysis QC forms 
(e.g., control charts). If the results of the percent bias determinations fall outside appropriate values 
(i.e., control limits) for the material analyzed and method used, the samples will be reanalyzed and 
the valves recorded. 

,/IE;THOD AND FIELD BLANK ANALYSES 

At least one method blank for each group of samples will be analyzed for the pertinent radiological 
parameters. The method blanks will consist of a distilled or de-ionized water sample. Field blanks 
will be analyzed to monitor for possible sample contamination during storage and shipment. Field 
blanks will be prepared by filling two sample containers with distilled water and shipping the blanks 
to the lab with the sample bottles. The field blanks accompany the sample bottles through collection 
and shipment to the laboratory and are stored with the samples. If the field blanks indicate possible 
contamination of the samples, the laboratory manager and site manager will be notified immediately 
and, depending upon the nature and extent of the contamination, the sample results may be 
corrected for the field blank concentration or the sources resampled. Results of method and field 
blank analyses will be filed with the corresponding sample analytical data. 
Radiological measurements (Le., surface and subsurface soil, sediment, surface and ground water, and 
radiation survey measurements) which have not undergone complete validation should use the 
following criteria. 

I. Radiation Survey Measurements 

The procedure and checklists shown in this document should be used to 
validate data that has not previously been validated. 

Soil/Sediment Measurements 

. . . .  
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A. Review separately the analytical data from each radiological 
parameter- for all samples. 

1. For each parameter with results listed as "less than the detection 
limit" venfy that the following detection limits are listed. 

Radiological Laboratory Detection Limits Rinsate. - - -. - - __ _ _  - - 

Parameter 
Uranium, total 
Np-237 
Tc-99 
Sr-90 
Pu-239, 240 
Pu-238 
Th-232 
Th-230 
Th-230 
U-238 
U-235, 236 
u-234 
Ra-228 
Ra-226 
Ru-106 
CS-137 

Lab Detection Limits 
fDci/Q 
1 
0.6 
0.9 
0.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0.3 
1.0 
0.2 

Rinsate Limits 
(DCi/l) 
1 ug/l 
30.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

150.0 
20.0 

( R m ,  FMPC, Volume V QAPP, Rev. 3, Section 4, p. 19) 

2. 

3. 

4. 

5. 

For each sample and each parameter, determine whether results are 
greater than the laboratory detection limit for that parameter. 

If laboratory detection limits are exceeded, the location of the soil sample 
is investigated by reviewing the field sample logs and other site records to 
determine, if possible, the source of the activity. 

For every reading above the detection limit, venfy that there is a two sigma 
(95%) uncertainty listed. Verify that the uncertainty does not exceed the 
parameter reading. - -3-7 

determine if the source of the anomaly is apparent. 

*-. - - SlX 

Anomalies are investigated by reviewing field logs and other site records I to 

_. , 

CIS 1096DV1 
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B. Review the consistency of total uranium data 

1. Calculate the mass concentration of uranium in each sample using the 
formula: 

U-238(pCi/g) x 3 + U-235(pCi/g) x 0.5 = pg/g 
- __ - . . - - 

This equation is used to estimate the mass concentration. The factors, 3 and 
0.5, are the reciprocals to the specific activities for and W, respectively. 

Specific Activity = Lambda x N, 

Lambda = In2/Radioactive Halflife, and 
N = Number of Atoms per gram of Radioactive Material 

Lambda (TJ) = In2/(4.5 x 109 yrs x 3.15 x lo7 sec/yr) = 4.89 x 10-15 sec-l 

N (7 = 6.02 x 1023 atoms/g-mole x 10l2 uCi/Ci 
238 g/g-mole x 3.7 x 1Olo dps/Ci x 106 pg/g = 0.33 pCu/pg 

The reciprocal being 1/0.33, or 3 pglpci. The same calculation can be 
performed for PSU substituting in the radiological halflife of 7.1 x 106 yrs and 
the atomic mass of 235 g/g-mole. The answer in this case being 0.47 pg/pCi. 

The second formula is simply the ratio of the 
specific activity multiplied by 100. The same calculations as those used above 
were used. The specific activity for 
2.15 pCi/pg (2.15 pCi/pg). The ratio times 100 is 15.6. 

specific activity to the 

is 0.33 p w p g  while that for W is 

2. Compare this calculated value with the reported "total uranium" values 
(pg/g) by calculating the ratio of the two values. 

3. Any ratio outside of the range of 0.8 - 1.2 is considered an outlier and the 
laboratory data sheets for that sample are to be reviewed for errors. 

4. Anomalies are investigated by reviewing field logs and other site records to 
determine if the source of the anomaly is apparent. 

C. Review the consistency of isotopic uranium data 

1. Calculate the percent enrichment (by mass) of U-235 for each sample using 
the formula: 

U-235 (pCi/g) - x 15.56 = - % 
U-238 (pCi/g 
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2. Any percent enrichment outside of the range of 0.2 - 1.3 
outlier and the laboratory data sheets for that sample are to be reviewed 
for errors. 

3. Calculate the ratio of U-234 (pCi/g) to U-238 (pCi/g) for each sample. 
.- - - - - - __ . - - - _ _  - ~ 

4. Any ratio outside the range 0.4 to 1.3 is considered an outlier and the 
laboratory data sheets for the sample are to be reviewed for errors. 

5. Anomalies are investigated by reviewing field logs and other site records to 
determine if the source of the anomaly is apparent. 

D. Review maps and plots of total uranium in soil samples. 

1. Soil concentrations of total uranium should be within the background range 
of 0.5 to 5 pWg if the location is distant from known areas of elevated 
concentrations (sewage treatment plant, NE comer of plant). 

The range of total uranium values was determined by soil samples taken 
distant to the FMPC site. A range of 0.76 to 2.2 pCi/g for in soil was 
presented by T. E. Myrick, et al, for 12 samples taken in the state of Ohio 
which is line with the estimate used in the Data Validation Plan. 
Concentration outside of the range were considered anomalous, 
investigated, and unresolved items noted in a memorandum to the Data 
Validation Technical Representative, (Myrick, T. E., et al, "Determination 
of Concentrations of selected Radionuclides in Surface Soils in the U.S.", 
Health Physics, Vol. 45, No. 3, pp. 631-42.) 

2. Measured concentration near known areas of elevated concentrations 
should increase with decreasing distance from the area. 

3. Anomalies are investigated by reviewing field logs and other site records to 
determine if the source of the anomaly is apparent. 

4. Any unresolved anomalies are noted in a memorandum to the DV 
Technical Rep. 

E. Review maps and plots of other parameters in soil samples 

1. Anomalies are investigated by reviewing field logs and other site.recor&to 
determine if the source of the anomaly is apparent. . . _ . j l  
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111. Surface and Groundwater Measurements 5199 

a The criteria used above in Section 11. SoiVSediment Measurements, Parts A - C, 
should be used in addition to the following to validate surface and groundwater 
sample data. 

- - - - . 
__ - __ _ _  _ -  - _  

A. Review maps and plots of surface water measurements 

1. Surface water concentrations of total uranium should be within the 
background range of 1 to 2 pCi/t if the location is distant from known 
areas of elevated concentration. 

The "Hydrogeologic Study of FMPC Discharge to the Great Miami River" (IT 
Corporation, August 1, 1988) documents a total uranium range of 1.0 to 1.8 
pCi/liter. Recent Fernald Environmental Monitoring Reports have presented 
varying concentrations found at location W5 (Paddys Run, north of the railroad 
tracks entering the site) which are in the 1.0 to 2.0 pCifliter range. 

2. Anomalies are investigated by reviewing field logs and other site records to 
determine if the source of the anomaly is apparent. 

B. Review maps and plots of ground water measurements 

a 1. Ground water concentrations of total uranium should be within the 
background range of 1 to 2 pCi/t if the location is distant from known 
areas of elevated concentration. 

2. Anomalies are investigated by reviewing field logs and other site records to 
determine if the source of the anomaly is apparent. It is important to 
utilize information from different depth wells to validate that results are 
noted elsewhere in the area if a positive result is .observed. 

IV. Review of Radiochemical Blanks, Replicates and Spikes 

k Blanks analyzed with each set of samples? 

B. Do the blanks exhibit high background? 

C. Was the high background investigated? 

D. Replicates run at least every 20 samples? 

E. Does the relative standard deviation exceed control limits liquids)? 

4 . -  a. 
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- -F. Does the mean relative standard deviation exceed control limits (for inorganic 
solids)? 

G. Spikes are run at least every 20 samples? 

- - #.--Were percent bias results documented on-control charts?_ _ _  _ -  

L- Does the percent bias result exceed control limits? 

- .. 

41.2 
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BIOLOGICAL DATA (QA Level V) - - 5195 
Data Validation Procedures for Biolow Data 

The procedures for Biology’ Sampling in Section 9.1.8 of the Draft Validation, QAPP 
- __ - - - . . - - - 

Addendum, cover the biological sampling conducted in 1987 and 1988. 

1.0 Macroinvertebrate Surveys of Paddy’s Run and the Great Miami River, Task 
3.05.01 

A. Refer to the Specific Validation Checklist for Macroinvertebrate Surveys. 

B. Each sample and sampling event should be properly recorded in the field log, 
along with physicochemical data recorded in the field at the time of sampling. 

C. The following document requires review: 

* Field Log (bound notebook, specific to Fernald, kept by field personnel). 

D. The Plan of Work for Macroinvertebrate Surveys, in the Project Files Task 3.5, 
provides background information for macroinvertebrate surveys. 

E. Macroinvertebrates collected from Paddy’s Run and the Great Miami River are 

* 

* 

* 

* 

* 

F. 

* 

identified using the 

Mason, W.T., 1973, 

following references and keys: 

An Introduction to the Identification of Chironomid Larvae, 
Analytical Quality Control Laboratory, NERCEPA, Cincinnati, Ohio. 

Merritt, R.W. and K.W. Cummins (eds.), 1984, An Introduction to the Aauatic 
Insects of North America. 2nd ed., KendalVHunt Publishing Company, Dubuque, 
Iowa. 

Parrish, F.K., 1975, Kevs to Water Qualitv Indicative Organisms of the 
Southeastern United States. 2nd ed., Office of Research and Development, 
USEPA, Cincinnati, Ohio. 

Pennak, R.W., 1978, Freshwater Invertebrates of the United States, 2nd. ed, 
Ronald Press Company, New York New York. 

Ward, H.B. and G.C. Whipple (eds.), 1959, Freshwater Biolow, 2nd ed., John 
Wiley and Sons, New York, New York. 

Organisms are classified into pollution tolerance classes according to the 
following references: 

Conn, C.C., 1973, Biological Survev of the Great Miami River, The Miami 
Conservancy District. 
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. .  * Memtt, R.W. and KW. Cummins (e&.), 1984, An Introduction to the Aciuatic 
Insects of North America, 2nd ed., KendaWunt Publishing Company, Dubuque, 
Iowa. 

* Weber, C.I., 1973, Bioloeical Field and Laboratory Methods for Measurinv the 5 1 9.3 
Quality of Surface Waters and Effluents, EPA/670/4-73/001, Environmental 
Monitoring Systems Laboratory, Cincinnati, Ohio. - - 

G. Surber samplers, used to collect organisms from Paddy’s Run, are used in 
accordance with American Society for Testing and Materials (ASTM) practice, 
described in the following reference: 

* Cairns, J. and KL Dickson (eds.), 1973, Biolo@cal Methods for the Assessment 
of Water Quality, ASTM Special Technical Publication 528, American Society for 
Testing and Materials, Philadelphia, Pennsylvania. 

H. Statistical analyses of data are performed according to the following references: 

* Green, R.IX, 1979, SamDlinP Desin and Statistical Methods for Environmental 
Biologists, John Wiley and Sons, New York, New York. 

* Ludwig, J.A. and J.F. Reynolds, 1988, Statistical Ecology, John Wiley and Sons, 
New York, New York. 

* Zar, J.H., 1974, Biostatistical Analysis, Prentice Hall, Inc., Englewood Cliffs, New 
Jersey. 

I. Dissolved oxygen, temperature, .pH, conductivity, and oxidation reduction potential 
of the water at macroinvertebrate sampling stations are recorded with a Hydrolab 
Surveyor I1 water quality analyzer, calibrated according to the manufacturer’s 
instructions. 

J. The Specific Validation Checklist should contain the following items: 

* Samples from field properly logged into analytical laboratory, checking ID 
against field log. 

* Tables of physicochemical data for reports verified against field log. 

* For QA checks of organism IDS and numbers, organism IDS match and counts 
match within 10%. --Zqz- ._ - . 

- _  ~ - , .^__ 

* Report checklist shows verification of calculations of indices and statistics used in’ 
reports . 

K The Technical Review of the Macroinvertebrate Survey Report, which will be 
deposited in the Project File Task 3.5, should also be consulted to ensure that ail 
technica! Comments have been properly dispositioned. 
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5195 2.0 Acute and Chronic Toxicity Testing of FMPC Effluent, Task 3.05*02 

A. 

B. 

Refer to the Specific Validation Checklist for Acute and Chronic Toxicity Testing. 

The following documents require review: 
- __ - . . . . - . - * C C  (Use General Validation Checklist for this document.) 

* FADL or field log. 

C. The Plan of Work for Acute and Chronic Testing, in the Project Files Task 3.5, 
provides background information for acute and chronic toxicity testing. Testing 
requirements are contained in the following documents: 

Acute Testinq 

USEPA, 1985, Methods for Measuring the Acute Toxicitv of Effluents to 
Freshwater and Marine Organisms, Third Edition, EPA/600/4-85/013, Environmental 
Monitoring Systems Laboratory, Cincinnati, Ohio. 

Chronic Testing 

USEPA, 1989, Short-Term Methods for Estimating the Chronic Toxicitv of Effluents 
and Receiving Waters to Freshwater Organisms, Second Edition, EPA/600/4-89/001, 
Environmental Monitoring Systems Laboratory, Cincinnati, Ohio. 

Items on the Specific Validation Checklist are adapted from these documents. 

D. The specific tests conducted on FMPC effluent are listed below. Recommended 
test conditions are stated in the referenced table. 

Acute Toxicitv Tests 

1. Daphnia - Pulex (Water Flea) 48 Hour Survival Test (USEPA, 1985, Table 5 )  

2. Pimephales promelas (Fathead Minnow) 96 Hour Survival Test (USEPA, 1985, 
Ta’ile 7) 

Chronic Toxicitv Tests 

1. Selanastrum capricornuturn (Algal) Growth Test (USEPA, 1989, Section 13, 
Table 3) 

2. Ceriodauhnia dubia (Cladoceran) Survival and Reproduction Test (USEPA, 
1989, Section 12, Table 3) 

3. Pirneuhales uromelas (Fathead Minnow) Larval Survival and Growth Test 
(USEPA, 1989, Section 10, Table 1) 41’1 

0 ,  1’ . 
i -  . i  
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E. Items to be listed on the Specific Validation Checklist are as follows (this list is 
proposed to replace the current Specific Validation Checklist): 
L A  - 

* Provide space to indicate kind of test being validated, e.g. "Acute Test, - 

Daphnia". The "SAMPLE/I.D." block on the proposed Specific Validation 0 
Checklist might be an appropriate location for th is  information. 

* Test conducted in general accordance with USEPA guidance (1985, 1989). 

* Temperature within & 2 C of test temperature 

* Two or more concentrations exhibit a trend deviation? 

* Holding times for effluent and acclimation water less than 72 hours 

* Any unexplained discrepancies in mortality between replicate treatments? 
* Any unexplained discrepancies in physicochemical data between replicate 

treatments? 

F. The Technical Review of the Acute and Chronic Toxicity Testing Report, which will 
be deposited in the Project File Task 3.5, should also be consulted to ensure that 
all technical comments have been properly dispositioned. 

3.0 Wetlands Delineation, Task 3.05.03 

A. The Plan of Work for Wetlands Delineation, in the Project File Task 3.5, provides 
background information for wetlands delineation. 

0 
B. Requirements for valid wetlands delineation are contained in the following 

document: 

* Federal Interagency Committee for Wetland Delineation, 1989, Federal Manual 
for Identifvine: and Delineatiner Jurisdictional Wetlands, U.S. Army Corps of 
Engineers, U.S. Environmental Protection Agency, U.S. Fish and Wildlife 
Service, and U.S.D.A. Soil Conservation Service, Washington, D.C. Cooperative 
technical publication. 76 pp. plus appendices. 

C. The Technical Review of the Wetlands Delineation Report, which will be deposited 
in the Project File Task 3.5, should also be consulted to ensure that all technical 
comments have been properly dispositioned. 

- zs=  ,.=?-T-T ,. L,_ -. . .-,__-I 
r-! 

4.0 BioaccumuIation Study, Task 3.05.04 

A. Refer to the Specific Validation Checklist for the bioaccumulation study. 
, 

418 
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5195 
B. Each sample should appear in the C-C, RFA, and FADL (or field log). Make 

certain each form is correctly filled out by using General Validation Checklists for 
these forms. Alternately, if numerous discrepancies exist, make a copy of the 
document and circle the discrepancies with a red pen. Note this fact on the 
checklist and attach the copy. 

- __ - - . . - - - 

C. The Plan of Work for the Bioaccumulation Study, in the Project Files Task 3.5, 
provides background information for the bioaccumulation study. Section 7.1 of 
QAPP contains requirements for G C  and RFA. NOTE: there are General 
Validation Checklists for each of these forms. 

D. The RFA should indicate the type of analysis the sample should undergo. 
Packaging requirements for samples are contained in section 6.3.4 of the Sampling 
Plan, and should correspond to the type of analysis requested on the RFA. 

E. The Specific Validation Checklist should contain the following items: 

* Location of fish cages and time and date of placement recorded in bound 
notebook. 

* Fish healthy at time of placement in cages. 

* Fish all procured from same supplier, at one time. 

* Tables of physicochemical data from field, used for reports, verified against field 
log. 

F. The Technical Review of the Bioaccumulation Report, which will be deposited in 
the Project File Task 3.5, should also be consulted to ensure that all technical 
comments have been properly dispositioned. 

5.0 Soils and Sediment Toxicity Testing, Task 3.05.05 

A. Refer to the Specific Validation Checklists for Soils and Sediment Toxicity Testing 
and for Surface Soil Sampling. 

B. Soils and sediment sample collection and radiological analyses should follow data 
validation procedures outlined in the QAPP Addendum, Section 9.1.8, Surface Soil 
Sampling. 

C. Background information on soil and sediment toxicity testing is provided in the Plan 
of Work for soils and sediment toxicity testing, in the Project Files Task 3.5. 
Testing requirements are contained in the following documents: 

DS1 O96DV1 A-92 
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* USEPA, 1985, Methods for Measuring the Acute Toxicitv of Effluents to 
Freshwater and Marine Organisms, Third Edition, EPA/600/4-85/013, 
Environmental Monitoring Systems Laboratory, Cincinnati, Ohio. 

* USEPA, 1989, Short-Term Methods for Estimating - the Chronic Toxicitv of 
Effluents and Receiving Waters to Freshwater Organisms, Second Edition, 
EP~600/4-89/001, Environmental Monitoring Systems Laboratory, Cincinnati, 
Ohio. 

_ _  

* Nebecker, A, 1984, "Biological Methods for Determining Toxicity of 
Contaminated Freshwater Sediments to Invertebrates", Environmental Toxicologv 
and Chemistry, Vol. 1, pp. 617-630. 

Items on the Specific Validation Checklist are adapted from these documents. 

D. The following documents require review: 

* GC (Use General Validation Checklist for this document.) 

* FADL or field log. 

E. The specific tests conducted on soils and sediments are listed below. 

1. Pimeuhales mornelas (Fathead Minnow) 96 Hour Static Acute Whole Sediment 
Bioassay 

2. Chironomus tentans (Chironomid) 10-Day Acute Whole Sediment Bioassay 

3. Daphnia - magna (Water Flea) 48 Hour Static Nonrenewal Sediment Bioassay 

F. Items to be listed on the Specific Validation Checklist are as follows (adapted from 
Acute and Chronic Toxicity Testing Specific Validation Checklist): 

* Provide space to indicate kind of test being validated, e.g. "DaDhnia mama". 
The "SAMPLE/I.D." block on the proposed Specific Validation Checklist might 
be an appropriate location for this information. 

* Test conducted in general accordance with guidance in the documents cited 
above. Other guidance consulted will be referenced in the Soil and Sediment 
Toxicity Testing Report. - :.;--=q*T,%j 

- . 1. 

j 

, 4 
* Temperature within A 2 C of test temperature 

* Holdin times for sediments less than 30 days at 4 C. 
;!'.a y . .q , .(( ;.:- .$&. 

* Two or more concentrations exhibit a trend deviation? 

4 2.0. 
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* Any unexplained hiscrepancies in mortality between replicate treatments? 

* Any unexplained discrepancies in physicochemical data between replicate 
treatments? 

5199 

0 
G. The Technical Review of the Soils and Sediment Toxicity Testing Report, which will 

be aep6sited-in-the Project File Task 3.5, should also be consulted to ensure that - 
all technical comments have been properly dispositioned. 

- _  - 

4 2.1 
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GEOTECHNICAL DATA 
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GEOTECHNICAL OF INTERNAL QUALITY CONTROL CHECKS (QA Level II) 

Internal quality control checks, (e.g., QC samples) are not applicable to geotechnical 
testing. This is due to the inability of obtaining samples with hown characteristics; 
Blanks and spikes are also not applicable to geotechnical testing. 

QC measures to insure accuracy and precision of test results include the f o l l o d  1 9 5 
% verification on all numerical results - all raw data entries, 

L 
. . -  _ _ _  

criptions and calculations entered by lab technicians are checked, 
ted and verified by the geotechnical laboratory manager. 

ta validation through test reasonableness - summaries of all test results 
for individual reports are reviewed by the geotechnical laboratory manager 
to determine the overall reasonableness of data and to determine the 

that may be considered outliers. 
_ _  

ration - all instruments, gauges, and equipment used 
timely routine basis. All instrument &%ration 

ufacturer's guidelines. 

ration records - records and certification 
documents of all instruments, gauges, and equipment are updated routinely 
and maintained in-the geotechnical analytical instruments; in some cases, the 
instruments may be set up bile laboratory on site. There is a wide 
range in the quality of data be generated. The quality depends on 
the use of suitable caliib 
preparation equipment, a of the operator. Results are 
available in real-time or 

reference materials, sample 



The following QNQC measures are the mainstay of Geotechnicai Services: 

A. Procurement and control of instrumentation and supplies required.for laboratory 
operation 

B. Sample receipt, chain-of-custody completion, and sample storage 
, 1. 

, > f  

_. - - __  __  . - - - - . - - __ - -of testing equipment. ___ - - __ - 

tests in accordance with prescn'bed, industry-standard test methods 

_ _ _  ssing, validation, and reporting 
- _ _  

and maintenance of laboratory records 
- - - . __ -__ 

G. Identify and resolve nonconformances requiring corrective action 

H. Audits to ve 
managemen 

performance and the reporting of audit results to 

The reviewer shall ose items on the check list have been accomplished. 
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Geotechnical Testing Procedures 

Soil Sampling 
Preserving and Transporfing Samples 
Preparation of Soil Samples 
Water Content 
Particle Size Distribution 
Atterberg Limits - 

Bulk Density 
Specific Gravity 
Permeability 
Saturated Hydraulic Conductivity 
Porosity 

- - - -  - 

PH 

*ASTM D420 
ASTM D4220 

5195 
ASTM D421D2217 
ASTM D2216 
ASTM D422 

-ASTM--D4318- - 

ASTM D4531 
ASTM D854 
ASTM D2434 
ASTM D2434 
ASTM D2434 
**MOSA 12-2.6 

*ASTM - American Society for Testing and Materials 
**MOSA - Methods of Soil. Analysis Part 2 

Test Method Sample Size Reporting Unit 

ASTM D420 NOT APPLICABLE NOT APPLICABLE 
ASTM D4220 NOT APPLICABLE NOT APPLICABLE 
ASTM D421D2217 NOT APPLICABLE NOT APPLICABLE 
ASTM D2216 25 g 

ASTM D422 100 g 
BASIS 

CLASS 
ASTM D4318 250 g 
LIMIT 

% 

% 

% 

% 

WATER-OVEN DRY 

PER DIAMETER 

WATER LIQUID 

WATER PLASTIC 
LIMIT 

USCS CLASSIFICATION 
ASTM D4531 100 g (UNDISTURBED) g/cm3 
ASTM D854 50 g g/cm3 
ASTM D2434 500 g COEFFICIENT OF 

PLASTICITY INDEX 

PERMEABILITY (cm/sec) 
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APPENDIX B 
DATA VALIDATION TEPLM FORMS 
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No. 

FHPC RI/FS DATA VALIDATION Page 1 of 2 
DEFICIENCY REPORT 

- . . - .. - - _- . ...... ...... -Date . . . .  .. - .......... . 

Task: 

Field Data Form: 

Lab Project Number: 

Sample Numbers: 

Problem Description: 

Problem Significance/Impact: 



. .  

5195 
No. 

Data Validation Team Recommendation: 

- . -  

DVT Leader/Tech Rep 

QA Officer 

Dep Dir Technical/Tech Manager 

Project Director 

I PFCO . kg2 

*Completed Checklist Attached 

a - 
Page 2 of 2 

Date a 
Date 

Date 

Date 

$31 
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FMPC R I F S  DATA VALIDATION 
- DEFICIENCY REPORTS LOG 

No./Date 
Field Data Form/ 
Lab Proiect No. 

- --- . . - - - . 

Task Sample Nos. 

B-4 

. .  
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