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Department of Energy
FMPC Site Office
P.O. Box 398705
Cincinnati, Ohio 45239-8705
(513) 738-6319

CONOV O T s
DOE<228-91

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

40 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. These changes were considered minor in nature
and were transmitted as change pages to you as they were issued.

If you have any questions, please contact me at FTS 774-6161 or

Oba Vincent at FTS 774-6937.
Sincere]W Z :

drew P. Avel
DP-84:Vincent FMPC Remedial Action
Project Director

Enclosure: As stated
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1.0.. INTRODUCTION

Prlme 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 Assurance PIOJeCt Plan (QAPP) has been prepared to
document measures that“w111 be undertaken by all prime
contractors and“thelr subcontractors so that the work performed
will be of needed quallty to accomplish project objectives and
will be responsrye to requrrements of Westinghouse Materials
Company of Ohio (WMCO), the DOE, and the United States
Environmental Protection Agency (U.S. EPA). |

The QAPP is the governing document of quality assurance (QA)
practices to be implemented for the FMPC remedial investigation.
This document includes the qﬁallty objectlves, the requirements
for work performance to meet: these objectlves, and the means for
verifying that the objectives have been met.
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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 anal&sis, laboratory and bench-scale studies,
reports, 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 a;éfavailable in real-time.

Level II -- field analyses ﬁsing 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 calibration standards, reference materials,
sample preparation equipment, and the training of the operator.

Results are available in real-time or several hours.

Level III -- all analyses performed in an off-site analytical
laboratory. Level III analyses may or may not use Contract

Laboratory Program (CLP) procedures, but do not usually utilizeﬁg;-ﬂ
the validation or documentation procedures required of CLP Level |

IV analysis. The laboratory may or may not be a CLP laboratory.
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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-ORO).

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 is 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).
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Approved Subcontractor Laboratories
and Support Level Capabilities

Laboratorv and Analysis Support Level

Type of Analysis

Radlologlcal Sciences Laboratory (RSL) (V)

Oak Ridge, Tennessee

Mixed Waste Labéiatory (MWL) (III) and (IV)

Oak Ridge, Tennessee

Middlebrook . Pike ;‘boratory (IV)
Knoxville, Tenn ssee

Export Laboratory (III and IV)
Pittsburgh, Pennsylvanla

Technology Development Laboratory (V)

Knoxville, Tennessee

San Jose Laboratory (III)
San Jose California

Cerritos Laboratory (II), (iiI), and (IV)
Cerritos, California o

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

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

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

Westinghouse Laboratory (V)
Cincinnati, Ohio

Chem-Nuclear Laboratory (III)
Greenville, South Carolina

Net Laboratory (III)
Dayton, Ohio

Table 2-1

T

Radiological
Chemical
Chemical
Chemical

Dioxins
Geotechnical
Chemical
Organo-
phosphorus
pesticides

Chemical

Chemical

.. - Chemical

Acute & Chronic

Radiological

Chemical

Chemical
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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-ORO 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 Iegulations. The FFCA is intended to
provide that the potential environmental impacts associated with .
past and present activities at thefFMPC are thoroughly and
adequately investigated and apprdbriate remedial response actions
are taken, as quuiréd 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 ‘

Y
?‘é,‘
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be to develop and evaluate remedial actlon 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 pollutants at or from the FMPC.

A complete description of the site background and history is
provided in Section 2.0 of the Work Plan. Section 3.0 of the
‘Work Plan discusses the nature and extent of problems at the
FMEC. :

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

Plan.

2.3 INTENDED USE OF ACQUIRED DATA

The intended use of the acqulred 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. These
objectives can be efficiently met by completing-the following

tasks:

. 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 watexr/ground
water hydrology

. Developing and evaluating alternative productlon, 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.
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3.0~ ‘CRGAHIZATION, RESPONSIBILITIES, TRAINING,
"+ PROCUREMENT /SUBCONTRACTOR CONTROI,, REPORT, REVIEW, AND STOP

WORK: AUTHORITY
The: organizations and responsibilities of the Project Lead, Prime
Cdﬁtféétois, and major subcontractors are discussed in the Work
Plan.

3.1 TRAINING ‘ '
Contract personnel who:are required to comply with the Work Plan
will be properly fiaiﬁéd, and/or qualified. Field personnel will

be given instruc;ion_sﬁecific to the FMPC investigation and site

specific quuirémentsyﬁas appropriate, prior to commencing work
on the project. Training will include as a minimum the

following:

. Organization and liné;iof authority and communication

. Description of theﬁ§o£%

. Overview of projé@tiWSrkgplan, the QAPP, sampling plan
and health & safety plans

. Documentation requirements

. New requirgments or procedures changes: for the site,
as appropriate

. Decontamination procedures

. Emergency Procédures

. Sampling Procedures that the specific individual (s)

may be assigned to perform

BE e Lol N

Training for field personnel in field procedures or health and“ly
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

QAPP/2/11-6-90/DM
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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 proCuIement of
prime subcontractor or subcontractor field or engineered
equipment, materiél, 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 iﬁcorporating 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 equipﬁént. Equipment which does not meet project

requirements shall not be used.

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. The review shall be performed by

procurement, quality assurance, technical, and/or health and

safety, as appropriate.

QAPP/2/11-6-90/DM .
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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 ;hat-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.

All 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 change 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.

. OAPP/2/11-6+90!/DM
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4.0 QUALITY ASSURANCE PROGRAM

The. purpose of a QA program is to establish policies for the
implementation of regulatory zrequirements 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.désignees are responsible for maintaining the
QA program and vérifying its implementation through audits and

surveillances.

4.1 QUALTTY 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 OQUALITY 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,

AR AL - ~ 012
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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:

. 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 contiactors
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

presentéd in Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans, QAMS-005-80.

The procedures contained or referred to herein have been taken

from:

o RCRA Groundwater Monitoring Technical Enforcement Guidance
¢ Document (TEGD), September, 1986.

b | 013
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Code of Federal Regulations (CFR), 40 CFR 261, Appendix II,

"EP Toxicity Test Procedures;"
U.S. EPA Quality Assurance Handbook, (U.S. EPA 600/9-76-005) ;

Proposed Sampling and Analyvtical Methodologies for Additional
to Test Methods for Evaluating Solid Waste Physical/Chemical

Methods, U.S. EPA, (PB85-103026);

American Society for Testing and Materials (ASTM) Standards,

Section 11, Volumes 11.01 and 11.02, "Water," and Section 4,
Volume 04.08, "Soil and Rock, Building Stones;*

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

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

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

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

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

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

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

Code of Federal Requlations, 10 CFR 50, Appendix B, “"Quality
Assurance Criteria for Nuclear Power Plants and Fuel
Processing Plants;"

American National Standards Institute (ANSI) NQA-1, Quality
Assurance Program Requirements for Nuclear Facilities;

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

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

PREL
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Chemical Analytical Services for Multi-Media Multi -
Concentration Organics, GC/MS Technigques, U.S. EPA (WA-87-

K236); and

- Interim Guidelines and Specifications for Preparing Quality
. Assurance Project Plans, U.S. EPA, (QAMS 005/80).

ANALYTICAL, QUALITY ASSURANCE OBJECTIVES FOR DATA

Definitions for the QA objectives of precision, accuracy,

completeness, representativeness, and comparability are as follows:

Precision - A measure of mutual agreement among
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."®

Accuracy - The degree of agreement of a measurement (or
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.

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..

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.

Comparability - 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.

e
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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 2analytical Laboratory

4.3.1.1 HSL Compounds

The overall QA 6bjectives 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 Evaluating Solid Waste,
Physical /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.
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4.3.2 Radiological Laboratory
The. overall QA objectives for laboratory Analyses of radionuclides
follow the guidelines of DOE’s Environmental Measurements

Laboratori (EML) Procedures Manual ("HASL 300").

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 duplicaté'set, divided by the average of the
duplicate set. For duplicate results D, and D,, the RPD is
calculated fxbm the following equation:

RPD = ' X 100

The RPD of duplicates is used to generate control charts for

precision.

ﬁgh ' : 017
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4.4.2 Radiological Laboratory
For radiological analyses, statistical range analysis is used to

calculate the expected mean range and control limits for a rep-
liéate result and assess whether a lab replicate is "in control".
A range analysis result that lies within the mean range plus 3¢ is
said to be "in control"; a range analysis result greater than the
mean range plus 3¢ is said to be "out-of-control". 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
3R = —— x 100
SA

Percent Recovery of matrix spikes is used to generate control

charts for accuracy.

e 018
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4.5.2 Radiological Laboratory
For radiological analyses, laboratory accuracy is determined by

calculating the expected precision for a known value (either
a.reféreﬁée 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 ("known") value + 30. Results outside + 30

are considered *“out-of-control".

4.6 FREQUENCY OF QUALITY CONTROL SAMPLES

4.6.1 Analvtical Laborator Organics

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.

All 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 mays -

never be less stringent than specified above.

4.6.2 Analytical Laboratory (Inorganics)

The frequency of analysis of quality control samples shall be one:

matrix spike and duplicate for every twenty samples of a similar

';ﬁ;l‘ Olf)
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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&lgboratory control samples shall be one LCS per
matrix for every:.twenty samples analyzed or every time samples are

prepared, whichever is more frequent.

The frequency of quality control samples may be increased but may

never be less stringent than specified above.

4.6.3 Radiological Laborato:y

The frequency of analysis of quallty 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 intérferences). 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 ©OC samples, such as field blanks and equipment:

decontamination rinsate samples will be collected and analyzed as

specified by the Sampling Plan.

220
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Table 4.1

ANALYTICAL LABORATORY ADVISORY RECOVERY LIMITS
FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

QC SAMPLES
% Recovery!’ RPD?!
Soil/ ' Soil/
Fraction Matrix Spike Cmpd Water Sediment Water Sediment
VoA 1,1-dichloroethene 61-145 59-172 14 22
voa trichloroethene 71-120 62-137 14 24
VOA chlorobenzene 76-127 66-142 11 21
VOA toluene 76-125 59-139 i3 21
VOA benzene i ) 75-130 60-133 13 21
BN 1,2,4-trichloro- 39-98 38-107 28 , 23
: benzene
BN acenaphthene - 46-118 31-137 31 19
BN 2,4-dinitrotoluene 24-96 28-89 38 47
BN pyrene 26-127 35-142 31 36
BN n-nitroso-di-n- 41-116 41-126 38 38
propylamine . '
BN - 1,4-dichlorobenzene 36-97 28-104 .28 27
AE pentachlorophenol 9-103 17-109 50 47
AE phenol 12-89 26-90 42 35
AE 2-chlorophenol 27-123 25-102 40 50
AE 4-chloro-3-methyl- . 23-97 26-103 42 33
phenol '
AE 4-nitrophenol 10-80 11-114 50 50
Pest. lindane 56-123 46-127 15 50
Pest. heptachlor 40-131 35-130 20 31
Pest. aldrin : 40-120 34-132 22 43
Pest. dieldrin 52-126 31-134 18 38
Pest. endrin 56-121 42-139 21 45
Pest. 4,4'-DDT 38-127 23-134 27 50
Metals, CN 75-125 75-125 - 20 20

1 - Recoveries and RPDs are for advisory purposes only.

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

Eaed
g
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Table 4.2

ANALYTICAL LABORATORY ADVISORY RECOVERY LIMITS
FOR SURROGATE SPIKE QC SAMPLES

% Recovervy!

Fraction Surrogate Compound Water Soil/Sediment
VOA toluene-dg - = - 88-110 81-117
VOA 4- bromofluorobenzene 86-115 74-121
voa 1,2- dlchloroethane d, 76-114 70-121
BN nitrobenzene-d, 35-114 23-120
BN 2- fluoroblphenyl~ 43-116 30-115
BN p-terphenyl-d,, 33-141 18-137
AE phenol-d, 10-94 24-113
AE 2-fluorophenol 21-100 25-121
AE 2,4,6-tribromophenol o 10-123 19-122
Pest. dibutylchlorendate - . 24-154  20-150

1 - Recoveries for pesticides’are“fér advisory purposes only.
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Table 4.3

RADIOLOGICAL LABORATORY QC SAMPLE ADVISORY LIMITS

Isotope Standard Deviation (Single Determination)
Gross Alpha 25% (@ 20 pCi/L)

Gross Beta 5% (@ 100 pCi/L)

U : 15% (@1 pci/L)

Th ' 15% (@1 pci/L)

Ra-226 15% (@5 pci/L)

Ra-228 15% (@7 pci/L)

Ac-228 15% (@7 pCi/L)

Pb-210 10% (@20 pCi/L)

Po-210 ' 15% (@1 pci/L)

tis, .,
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5. 0 - FIELD PROCEDURES

Approved procedures will be submitted to prov1de information on
the advancement of geotechnical borings, geotechnical sampling,
piezometer /well installation and monitoring, and permeability
testing. These ‘procedures 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_recoids taken; and the appropriate
subsurface logs, test data foims, 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;

. Unusual events; |

. Changes to plans and specifications;

. Visitors on site;

. Samples collected (Sample No.s), time and depth
. Surveillance observations/findings

N 02 4
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Figure 5-1
FIELD ACTIVITY DAILY LOG
DATE: E NO. PAGE OF
WELL/BORING/LOCATION: | PROVECT NO.
FIELD ACTIVITY SUBJECT:
DESCRIPTION ON DAILY ACTIMITIES AND EVENTS: [ sameies | nve | oepmw
| CALIBRATION CHECKS |
TIME READING
VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS:
WEATHER CONDITIONS: SURVEILLANCES OBS/FINDINGS:
TEMP:
PERSONNEL ON SITE:
SUPERVISOR: DATE:

4
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. Calibration checks performed
. Subcontractor progress and specifications; and
. Communication with WMCO, regulatory agencies, or

others.

Field Activity Daily Logs (Figure 5-1) will be completed daily to
indicate driliing 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.

Any 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

0285
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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:

. Radiation measurement techniques;
. Drilling procedures;
. Monitoring well/piezometer design and installation;
. Monitoring well development;
. Borehole geophysical logging; and
. Aquifer testing.
5.1 RADIATION MEASUREMENT TECHNIQUES ‘ .

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 "Radiation Measurements Task Procedures."

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;
. Daily instrument standardization using a sealed "check
source";
. Determination of the instrument’s response to terres-
RN trial background radiation;

021
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. Establishment of field calibration factors;

. Radiation survey measurements of ground surface areas:;
and

e . 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 Measuremen
Using the Shielded Delta Procedure; '

. Tinney, J.F. and Koch, J.J., An_X-Ray Screening Meter
for Plutonium Contamination, UCRL-5000-67-3, 1967; and

i Instrument manufacturer’s instructions.

The FIDLER was developed in the 1960s as a portable instrument to
‘ monitor ground surfaces contaminated with plutonium. A five-inch
diameter, thin sodium iodide (Nal) 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 k-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

Th-234.
o | | 028
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Tnitial Instrument Setup

Before this instrument can be used to monitor low-energy

radiation in the field, it is necessary to determine the maximum

respbnsevfor 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:

o

I

¢ -
P

Inspect the: FIDLER, ratemeter/scaler (RM/S), and
interconnecting cable for obvious damage. If no damage
is observed, connect the FIDLER and RM/S, and adjust
the High Voltage to 50 volts or less.

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. .

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). While increasing the HV,. observe the log
scale of the ratemeter. Increase HV until ratemeter
indication occurs.

Switch the WINDOW IN/OUT to IN.

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.

Turn RANGE selector switch to the X1K position. Lo

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

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 ‘

LOG and RANGE scales. '
029
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5.1.1.2 Daily 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 Checks" form (Figure 5-2).

. Determine the standard deviation of the five one-minute
counts. Record this value (0) and three times the
value (30) in the instrument logbook.

(Ix?) - (Ex)2
nn-1)

] 0.5

standard deviation ¢ = [

. 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."

e

e
-
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FIGURE 5-2

[ TITLE: Walk-Over Surveys Using a Large {NO: RSL-2003 -
Volume Scintillation Detector

REVISION: 1

LARGE VOLUME SCINTILLATION DETECTOR

INSTRUMENT CHECK -
PROCEDURE RSL-2003

Scaler Model Serial No.

" petector Model Serial No.

Cesium Americium

Check Check
) Battery Bkgd Source Source Surveyor's
Date Response (cpm) (cpm) {(cpm) Initals

301 e
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procedure before the FIDLER is used for field

measurements.

Determine the average count rate; plot this value on the control

chart for that déy.

If the average count rate falls within the

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.

5.1.1.3

Repeat the procedure "Initial Instrument Setup."

Turn off ratemeter and disconnect cable to FIDLER.
Clean the cable and chassis connectors with ethyl
alcohol and let dry.

Reconnect cable, turn on ratemeter; check voltage

setting.

Check the source-to-detector distance; make necessary

corrections.

Confirm proper window setting.

Repeat the five-point standardization procedure. If
FIDLER response is within the average count rate 3s,
the unit may be used. If the average count rate is

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.

Determination of Instrument Response_ to Background

Radiation

‘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,

responds differently to radiation. It is important that all

‘-‘}-J,i
%r(‘“'.

032

“on a daily basis, repeat the five-point standardization
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instruments be checked at the same time to document the
differences in responses. The FIDLER response to radioactivity
in the soil at each of these background locations will be
determined as follows:

. At each 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 5-1), 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 or Field
Activity Daily Log.

. 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.

-

Several areas within the FMPC site where surface radioactivity is

evident will be chosen as test areas. These should range from .

033
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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:
o 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.

. 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,
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 wiﬁhin 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

L 034
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Lucite, care must be taken to protect the window during this
operation. Radiation survey measurements will be performed
according to the following procedure:

. Determine by checking the daily instrument

standardization documentation that the FIDLER system
has been checked and is ready for field measurements.

. Receive instructions from the Radiation Measurements
Task Leader. These instructions should be specific as
to: -

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

- The number of people required (one technical to
monitor and one to record data);

- Time requirements; and
- Special instructions. .

. Areas to be scanned should be subdivided into square
grid blocks approximately 100 feet by 100 feet.

. Grid block squares should be further subdivided into
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.

. 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.

. 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 thz 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. ‘

2);;5’1 . 035
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. 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. ' This may be achieved by
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.

. Upon. . completion of the scan for an individual grid
block, record the integrated count in its respective
position on the Surface Measurements Field Logbook
Form..

. Return .to the locations that were identified as having
a "hot spot" 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.

. "Repeat the survey of at least two subgrids (approxi-
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.

. 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
"elevated" readings and provides a systematic approach to a

biased soil sampling program by collecting samples in areas where
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the instiument response is consistently higher. It is possible
to develoﬁ a correlation between the FIDLER response and degrees
of - 501lwcontam1natlon by comparing instrument response and the
laboratory Iesults of soil samples.

The correlatlon is determined by flISt collecting soil samples
from grids whlch exhlblted elevated readings. A survey with the
FIDLER 1is 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 sample is tg be collected. The FIDLER is placed
directly on the soil over the sample location and the integral
count recorded. -The soil sample is then collected at several
depths to determine the concentration on the surface versus the
subsurface. The instrument Iesponse is plotted with the
concentrations of uranium, and a. correlatlon is calculated using

a linear regression method. '. -

The soil sampling program‘eollectslsamples from areas previously
surveyed during the radiation measurements task, especially those
identified to have elevated readings. The FIDLER is used to

survey each sample location to provide addltlonal data concerning

instrument response to soil contamination.

5.1.2 IN-SITU GAMMA RAY MEASUREMENTS USINGfTHE 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.

(38
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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. This procedure will be used to
screen for anomalous gamma radiation levels in areas where
adjacent sources of radiation influence the use of an unshielded
probe.

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 '
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. Measuiementsvsubsequently.
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 avefage and standard deviation of the background

fer b - 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 1n situ Ra-226 concentration. Site-specific
calibration constants can be developed by performing delta counts
at various locations’ hav1ng 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 concentratlons can be established. 1In-
situ gamma-ray measurements using the delta- -gamma technique will
be performed according to the follow1ng procedure:
. Daily before eachxéampling exercise, check the high
voltage (as stated on detector probe), threshold

setting (100), window setting (gross mode), and battery
conditions (BAT indicator off) on the ratemeter/scaler.

. The measurement of in-situ gamma radiation is performed
by making "up" (shield out) and "down"  (shield 1n)
counts over the area to be characterized.

. With the shield out, make and record'thIee "up" counts
with the rate meter/scaler set to integrate 1,000
counts ("c" 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 "down" counts in the same
fashion. Record each value on the field data sheet>
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" Shielded Delta-Gamma In-Situ Measurement

Background Assessment

Project Name:

Date:

Delta Housing No.:

Recorded By:

Time:

Daily Check Results:

Probe No.: HY (1000V) Threshold (100)
Ratemeter/Scaler No.:z BAT (0K) Window (0UT)
Check Source No.:_ Check Lacatton:
Unchielded C1* C2 3 Avg. Unshielded
Shielded C1* €2 €3 Avg. Shielded
Delta 1 2 3 Avg. Delta
Bkg. Unshielded | Unshielded | Unshielded Shielded | Shielded | Shielded
Meas. | Locatfon’ c1* C2: C3 C1* C2 C3 Delta
1
3
4
S
6
7
8
9
10
Average
Std. Dev.

Ave, + 3 Std. Dev,

*Each count represents the counts per minute based on integration of 1000 cts; on the "C*

Byl scale of a ratemeter/scaler.
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. 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
(PIC) '

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

sur faces.

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 grid point in accordance with the
sampling plan.

Y
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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 theMDisplay/Recorder switch to?bn.
- 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 ()R), record elapsed time
and exposure.

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

60 minutes/hr
count time minutes

X exposure recorded by PIC

Record the exposure rate on Figure 5-6.
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Gamma-Ray Exposure Rate Survey

Location:

Site:
Date: Survey No.: Surveyor:
Scaler Model: Serial No.: Count Time:
Probe Model: Serial No.: Background: CPM
Comments: Caltibration Factor: uR/he/cpm
uR/he uR/hr uR/hr uR/hr
Location| at 1 meter || Location| at ! meter{| Location{ at 1 meter|| Location| at 1 meter
: ;..“ -
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5.1.3.2 Calibration of the Sodium Todide Detector Using the PIC
Correlation of scintillation detector measurements with PIC

measuxemehts 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 éqrrelating counts obtained using a gamma ray
scintillation pxbbe ééupled 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 speétrum will be relatively con-
sistent. It is anticipated that several areas will be defined by
the photon spectrum. Accoidihgl?, each area will be correlated
separately to develop area—épecific 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 corxelated~<‘

by determining the mathematical relationship between the
responses of the two instruments, i.e., with a linear, least-

squares regression analysis.
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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 uniform 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 or 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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PAGE ___OF ___ FERNALD
pace| | | | | RI/FS
Exposure Rate Correlation Data
Entry Form - Site-Specific
Site: Location:
Date: Survey No.: Surveyor:
‘Location PIC # Inst # Inst #
N-S E-W. |'Sectfon| uR/hr at | meter | CPM at | meter | CPM at™ 1 meter
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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 Iatemeter/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 )cCi Cesium-137
check source and record the response on the Instrument
Checks form (Figure 5-2).

. Per form 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 g
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- recorded on the sSurface Measurements Field Logbook Form
-~ (Figure 5-3): (1) grid ID number, (2) the total count,
and (3) the elapsed time.

e Return to each location which has been "flagged" 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. The depth of borings,
frequency, and the type of testing and sampling required are
dependent upon the purpose of the subsurface investigation.

Borehole advancement for mohito;ihg wells will be performed using
cable tool drilling techniqﬁés} 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 .

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.

059
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Additionally, the temporary casing in the 4000 series
boring may be nominal ten-inch diameter 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.

During the process of drilling monitoring wells,
disturbed soil samples will be collected. Disturbed
samples will be collected with a split-barrel or split-
spoon sampler in accordance with ASTM D1586.

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.

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

'"-rom the bottom of the boring or well to ground

¥

surface. This shall be done by placing a grout 8%$i'to
. S W
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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 for grout settlement.

Any 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, ground water, or surface water unless

‘ specifically quUlIed by the contract.

. Drilling equipmentwthat;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 or local

. 953
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regulations with regard to the submission of well logs, samples,
etc.

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

5.3 MONITORING4WELL[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.

All field measurements and comments will be recorded on the '
appropriate forms (Figures 5-9 through 5-13). Per data reporting
format and protocols, all lineé on the forms will be completed.

The letter designation “NA"™ 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

"NA" or "NK." If some steps or procedures weré;hot performed as
described, the reason must be stated as completely as possible on

the appropriate form or submitted as an attachment thereto.

All monitoring wells/piezometers will use the following design

and materials:

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

. 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) . ' '

TR | U4
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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.

Sodium bentonite pellets and Volclay grout will be used
in the backfill for 100- and 200-series wells. Only
Volcléy grout will be used in 300- and 400-series
wells. ' Samples of all grouts will be retalned for
documentatlon

Wells (100 and 200 series) will be backfilled with a
sand pack 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 collected for analysis to identify the
presence of contamlnants of interest.

Annular space grout seals will be composed of a volclay
grout mixed with potable water and activator as per
manufacturer’s 1nstructlons

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

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

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 alIOW»;“
water which enters the annulus to drain. ‘

The top of the inside casing will be finished with a
vented stainless steel cap or an airtight cap and a
vent hole not more than six inches from the top of the
casing. o
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" FERNALD

FIGURE 5-9
RI/FS |
: PIEZOMETER INSTALLATION SHEET
PROJECT NAME FIELD ENG./GEO. DATE
PRCJECT NC. CHECKED BY DATE
BORING NO. ,
PIEZOMETER NO: DATE OF INSTALLATION
BOREHOLE ORILLING
DRILLING METHOD TYPE OFBIT
DRILLING FLUID (S) USED: CASING SIZE (S) USED:
FLUID. - FROM TO SIZE FROM . TC
FLUID FROM 70 SIZE____ FROM T
PIEZOMETER DESCRIPTION
TYPE RISER PIPE MATERIAL
DIAMETER OF PERFORATED SECTION RISER PIPE DIAMETERS:
PERFORATION TYPE: 0.0. 1.0.

stotrs[J . wHoLes [  SCREEN (] | LENGTH OF PIPE SECTIONS
AVERAGE SIZE OF PERFCRATIONS JOINING METHOD
TOTAL PERFORATED AREA
ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH___________ | OTHER PROTECTION
PROTECTIVE PIPE O.D. =

o

ITEM OISTANCE ABOVE /BELOW ELEVATION
GROUND SURFACE ( ) { )

TOP OF RISER PIPE

GROUND SURFACE 0.0

BOTTOM OF PROTECTIVE PIPE

BOREHOLE FILL MATERIALS:
GROUT / SLURRY TOP BOTTOM TOP BOTTOM
BENTONITE TOP BOTTOM -TOP 80T TOM ]
SAND TOP BOTTOM TOP BOTTOM
GRAVEL TOP 8OTTOM TOP BOTTOM

PERFORATED SECTION TOP . | BoTTOM TOP BOTTOM

PIEZOMETER TIP
B80T TOM OF BOREHOLE
GWL AFTER INSTALLATION

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves(] ~no (]
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? ves[] no[T]
REMARKS
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oare] 11 111 o FIGURE 5-10 5195
el T T T 1 - FERNALD - — e
[Pace oF o  RI/FS

Pacsl T LT 11 -
PIEZOMETER SENSITIVITY TEST

‘PROJET NAME TESTED BY DATE
PROJECT NO.__

BORING NO:, L
PIEZOMETET '5!'0'. ;

TEST TRIALNGE___
o BELOW}’EOP OF P'PE PRIOR TO TEST (M-scope, 0.01 foot accuracy)
TIME READING TAKEN __ A '

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW THE
DROP OF WATER FROM THE' P OF THE PIPE AS TIME ELAPSED.

DROP OF WATER (FEET)

. ELAPSED TIME (MINUTES) 7

S eesma

i ;j 1 1 BASED ON THE ABOVE DATA IT IS CONCL'UDED THAT THE PIEZOMETER IS: 057
e a2

FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY
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FIGURE 5-13
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« 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-
%  wvisibility orange.

e All disturbed drilling areas will be regraded and
restored to near original conditions upon completion.

A one-quart or one-liter representative sample of each type of
proposed granulai backfill shall be submitted by the contractor
for approval priqr:to use. Each sample shall be described in
terms of lithology, giain size distribution, and source (both
company from whom purchased and pit or quarry of origin). This
material "shall be cleaﬁ, 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‘pOIYVinylchloride
(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
iron pipe or galvanized pipe extending approximately

061
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2.5 feet above the ground surface and set in Volclay
grout and concrete apron.

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

The location 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.

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
by the same key.

Protective casings are to be painted high-visibility
orange.

Three-inch diameter steel posts, each radially located
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:

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

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

Withdraw the temporary casing slowly while placing sand
pack material. C

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

'/itemporary casing continues to be withdrawn slowly.

S ~
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FIGURE 5-14
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o APPROXUATE EXISTING

3,78/ | DRA

3/28/e0) NUM

R
e

R_Wodle | CHECKED BY

1-18—~88 APPROVED BY

DRAWN.
BY .

—ar

I

AN, WY s aaa s

R LRGREL  CRIIND SURFACE
TRAFFIC PAD — 3 FEET X 3 FEET X 4 INCHES

B IHES D 9000 semits |
BOREHOLE OIAMETER -. 10 (NCHES l
J0o(NeHES FOR 1000 SERIES

CASING: DIAMETER — 4 INCHES
MATERIAL — 316 STAINLESS STEEL

GROUT: MATERIAL/MIXTURE — VOLCLAY GROUT
SETUING — TOP OF PLUG TO TOP Of BOREHOLE

PLUG: MATERIAL — SODIUM BENTONITE PELLETS
SETTING — TOP OF SANDPACK TO 5 FEET ASOVE
SANOPACK

SANOPACK. MATERIAL — QUARTZ SAND
CRADATION WELL—SORTED MEDlUM OoR COARSE
et SAND . -
SET'HNG —-BOTTOM OF BOREHOLE TO 2 10 5 FEET
ABOVE SCREEN

SCREEN: MATERIAL — 316 STAINLESS STEEL (4 INCH 1D)
LENGTH —~ S TO 15 FEET
TYPE — WRAPPED OR WOUND
OPENING SIZE — 0.010 INCH (10 SLOT)
SETTING — BASED ON WELL OEPTH -

COUPUNG — FLUSH COUPLE, SCREW IN TYPE

SUMMARY OF SPECIFICATIONS FOR WELL COMPLETION

) -- .é
i =2 SUMP LENGTH — APPROXIMATELY 1 FOOT
A1
G -] = BOTTOM CAP .
aorrad;aﬁ,ea‘?z::j

“NOT TO SCALE™ -
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Figure 5-15

1CF. 13725/ 0forRAWNG -
T T e A REe 303317-A17

APPROVEL DY

A Tyise | CHECXED 8Y

—-18~-8

7

i)

‘DRA

PROTECTIVE CASING — S FOOT LONG, 10 tNCH 10 STERL

STICKUP ~ 2.5 FEET ABOVE LAND SURFACE: 2 INGHES
BELOW PROTECTIVE CASING

ORAIN HOLE
WELL DEVELOPUENT — PULPING AND SURGING: WA
/— ADOING WATER & UAY REQUIRE

p B APPROJIMATE £33 nve
X CROUND SURFACE
N
N TRAFFICPAD—JFEETXJFCETX‘NO'(ES
-
es BOREHOLE OIANETER -10 INCHES TO APPROXIMATELY
8 ek 150 FEET IN DEPTH, THEN TELESCOPE TO 8 INCHES
[0 1vChES TO BOTTOM OF BOREMOLE
CASING: IAMETER — 4 INCHES Tf
N HUATERIAL — 316 STAINLESS STED.

CROUT: MATERIAL/MIXTURE — VOLCLAY CROUT
SETIING = TOP OF YWUG TO TOP OF SORCHOLE
ALTER Pack

SANDPACK: MATERIAL — QUARTZ SAND
GRADATION — WELL-SORTED MEDIUY OR COARSET
o]

SAN AR MAT ECY
. SETIING — B0TTOM OF BIREHOLE TOYS FEET

ASOVE SCREDN

P

SCREEN: MATERIAL — 316. STADWESS STERL (4 NCH 1D)
LENGT™H — 10 FexT :

) TYPE — WRAPPED OR WOUND

IR 2 OPENING SIZ< = 0.010 WNOH (10 LOT)

L SETANG -~ BASED ON WELL 0P TH

- [ COUPUNG — FLUSH COUPLE, SCREW IN P

SUMP LENGTH —~ APPROXIMATELY 1 Foar

Nakt. BOTTOM CaP

BOITOM QO BORING

“NOT 70 scat="
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_FIGURE S5—15
SUMMARY OF SPECIFICATIONS SOR WELL COMPLETION ]
3006~ AND 4000-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 backflll material.

. The protectlve ca51ng 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. All field measurements and comments will be recorded
on the appropriate data reporting form (Figure 5-16). All lines
on the form will be complefed. The letter designation "NA" 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 "NA" or "NK." 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 48 hours after grouting is completed.

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.
o ,3 1‘3,
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FERNALD RUFS hACWﬂTYDR"VGiVVELLJJEvflﬁjphﬂaqT .

et

FERNALDRUFS Jr ) L e
TASK 3.2 WELNMER
DATE(S) OF WELL INSTALLATION
WELL DEVELOPMENT STARTODATE/TME COMPLETION DATE/TME
BEFORE AFTER
DEVELOPMENT DEVELOPMENT
STATIC WATER LEVEL ’
OEPTH OF OPEN HOLE
- TURBIDTY
CHANGES N ' COLOR
3? TER REMOVED
WA : -
'PARTICULATES
_ COOR
E
TOTAL CALCULATED VOLUME OF WATER TO BE REMOVED (N GALLONS)
TOTAL VOLUME OF WATER ACTUALLY REMOVED DURING DEVELOPMENT (GALLONS)
TYPE AND SIZE OF PUMP TYPE AND SIZE OF BALER
PHYSICAL CHARACTER OF REMOVED SEDMENTS (UTHOLOGY AND GRAN SIE)
DESCRPTION OF SURGE TECHNQUES (F USED)
METER CALERATION
o o oH SPECFIC uMHOS/ WMHOS/ TURBIDTY
TEMP ST ST CONDUCT. oM oM NTU NTU
SPECFC DISSOLVED
METER MOOEL/ pH METER CONDUCTANCE ‘}2%?7 OXYGEN
SERAL NO. METER ' METER
FELS ENGNEER/GEOLOGIST DATE
ORLLER/HELPER
REX!
CHECKED/VERFED BY : DATE
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s
» (CONTINUED)
DATEAND | GALLONS CF | sPecre " ;
TIME SAMPLE | WATER PURGED TEWP. TUREITY REMARKS
COLLECTED | FROM WELL CONDUCTANCE
!
l
| s
! |
| |
REMARKS/OBSERVATIONS
i —
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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 Iinses.
In the case of visible 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 éithei 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 Samples"
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. '

B 6868
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For those wells where the boring was made or enlaiged
with the use of drilling fluid (water), remove five
times the measured amount of total fluids lost while

B 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 waterx.

No watexr 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.

If ‘problems are encountered during development, the
task leader will be promptly notified.

The volume of water collected for analysis will depend
on the analytical needs of the project. ‘

The following data will be recorded on the Monitoring Well

Development form (Figure 5-16) as part of development:

Well designation (location ID);

Date(s) of well installation;

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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ES

. Type and size/capacity of pump and/or bailer used;

. Description of surge techniques, if used; and

. Field characteristics of water removed including pH,
specific conductance, temperature, and dissolved
oxygern.:

5.5 BOREHOLE GEOPHYSICAL LOGGING

This section provides a procedure for consistently performing and
documenting geophiysical 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
information necessary to: (1) tiansport 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) (Eigure 5-17). Field prints of all logging

activities will be provided to the FTL, including calibration

70
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steps. The FTL will monitor and record the progress of logging

activities.

Pribr 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 AQUIFER/PERMEABILITY TESTING

The purpose of this section is to define thelprocedures 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.

v o
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o - . FIGURE S5-17
"}
FERNALD PIELD BOREHOLE GEOPHYSICAL LOG
RI/FS QUALITY CONTROL CHECKLIST
PACE 1 of 4
. SITE I.D. : LOGGING COMPANY
LOCATION I.D. LOG DATE
BOREHOLE DEPTH, AS MEASURED FROM DRILLER FEET
LAND SURPACE. [:
LOGGER PEET
LOG RUNS
—_ NATURAL GAMMA _ __ CAMMA-CAMMA DENSITY
T~ NEUTRON POROSITY T SPECTRAL CAMMA-RAY
T SPONTANEOUS POTENTIAL ~_ INDUCED POLARIZATION
T SHORT-NORMAL RESISTIVITY — INDUCTION
T CALIPER —_ THERMAL NEUTRON
T TEMPERATURE T LONG-NORMAL BESISTIVITY
LOGGING ENCINEER SHALL CHECK ALL ITEMS 1 THROUGH 43 APPLICABLE TO THE LOGCING
OPERATION. ITEMS UNCHECKED SHALL BE DISCUSSED AND RECORDED IN THE “REMARKS"
SECTION. ITEMS NOT APPLICABLE SHALL BE DESIGNATED "N/A." LOGCGING ENGINEER
AND FTR SUALL SIGN AND DATE THE CHECKLIST UPON COMPLETION OF THE LOGGING
OPEBATION AND THIS CHECKLIST.
NO.  CENERAL .
1] | LOCCING ENGINEER HAS COPIES OF NEARBY DRILL HOLES FOR COMPARISON
2| | LOGCING ENGINEER HAS COPIES OF PREVIOUS LOG RUNS OF THIS DRILL HOLE
3] ] LOG HEADINGS COMPLETELY PILLED OUT
4| | APPROPRIATE LOGGING SCALES CHOSEN AND RECORDED FOR ALL LOGS
S| | DEPTHS AT WHICH ANY MAJOR CHANGES IN NUD PROPERTIES ‘OCCURRED. ARE INCLUDED IN REMARKS
SECTION OF LOG HEADING
6| |DEPTHS AT WHICH ANY HOLE OR CASING SITE CHANGES OCCUR ARE INCLUDED IN REMARKS
SECTION OF LOGC HEADING
7| | DEPTHS AT WHICH ANY UNUSUAL HOLE CONDITIONS WERE ENCOUNTERED ARE INCLUDED IN BEMARKS
SECTION OF LOC HEADING
3| |MUD SAMPLES TAKEN FROM FLOW LINE IMMEDIATELY APTER CALCULATING BOTTOMS UP AND BEFORE
COMING OUT OF THE HOLE
91 _18m, Baf, Bmc AND CORRESPONDING TEMPERATURES MEASURED AND RECORDED
T0] ] CASING I.D. SIZE, BIT SIZE AND HOLE SIZE RECORDED - -
II| | LOGGING SPEEDS RECORDED AND CONFORM TO CLIENTS REQUEST OR SERVICE COMPANY :
SPECIFICATIONS ‘
12| | ALL SCALE CHANGES NOTED ON LOG AT CORRESPONDING DEPTHS
13] | DEPTHS TO RECOGNIZABLE MARKER BEDS AGREE ON ALL LOGS
T4] ] TOOL DESCRIPTION AND DESIGNATION INCLUDED IN LOG HEADING
15| | DATE OF LAST SHOP CALIBRATION RECORDED —
%] | BASE OF CASING DETECTED AND LABELED ON ALL LOCS
17| | CALIBRATION BEFORE AND AFTER EZACH SURVEY -
FT | ALL CURVES LABELED -
NO. CAMMA“RAY LOG T -
- T fV72
19| | BACKGROUND GAMMA RAY RECORDED . A
20| | CALIBRATION SENSITIVITY RECORDED
21| | LOGGING SPEED LESS THAN 20 FEET/MINUTE

T
oy
FORIEI.
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" FIGURE 5-17
e (Continued)
FERNALD FIELD BOREHOLE GEOPHYSICAL LOG
RI/FS QUALITY CONTROL CHECXLIST

PAGE 2 oF 4

SITE CODBY' E LOCATION I.D. DRILLER

DEPTH | LOGGING COMPANY

DATE . LOGGER

' NO.  NEUTRON LOG

2 CALIPER RECORDED

3 | | BACKCROUND GAMMA RAY RECORDED

% | |LOGGING SPEED LESS THAN 20 FEET/MINUTE
S

6

POROSITY (X) AND RATIO CURVES RECORDED
NEUTRON MATRIX LABELED

NO.  SPONTANEOUS POTENTIAL

27 GROUND ELECTRODE IN A STABLE POSITION

28 ADEQUATE SCALE FOR SP SENSITIVITY APPROXIHATELY 5 DIVISIONS DEFLECTIONS PROM SHALE ZONE

TO CLEAN SAND ZONE .
29 SP BASELINE SHIFTS GREATER THAN ONE DIVISION CORRECTED ABRUPTLY AND LABELED

30 IF SP ABNOSMAL, RERUN WITH SURVEY CURRENT OFF AND CROUND ELECTRODE CHECKED

31 WHILE ON BOTTOM PRIOR TO LOGGING SP RECORDED AND LABELED WITH CURRENT ON AND OFF

32 WHILE ON BOTTOM PRIOR TO LOGCING SP CALIBRATION SIGNAL RECORDED AND LABELED

- 33 WHILE STOPPED IN HOLE PRIOR TO LOCGING SP GALVANOMETER CHECKED POR DRAFT OR CALIBRATION

34 LOGGING SPEED LESS THAN 20 FEET/MINUTE

NO.  BRESISTIVITY LOGS

35 RESISTIVITY CURVES DO NOT READ LESS THAN ZERO L.
36 LOGGING SPEED LESS THAN 20 FEET/MINUTE

37 LATEROLOG HAS SYMMETRICAL CURVE SHAPE

38 BACKCROUND CAMMA RAY RECORDED

NO.  CALIPER LOG

39 CHANGES OF 1/8 INCH CAPABLE OF BEINGC DISTINGUISHED ON SELECTED SCALE
40 RECORDING MADE IN CASING AS A CHECK OF CALIBRATION
4% LOGCING SPEED LESS THAN 20 PEET/MINUTE .

NO. TEMPERATURE LOG

42 LOG RECORDED WHILE GOING IN HOLE AT LESS THAN 20 FEET/MINUTE
43 FLOW LINE MUD PIT AND AIR TEMPERATURE MEASURED AND RECQRDED

NO.  GAMMA-GAMMA DENSITY LOG

44 CALIPER RECORDED
45 BACKCROUND CAMMA RAY RECORDED

46 LOGGING SPEED LESS THAN 20 FEET/HINUT? - 073
¢ [©47:] |BULK DENSITY (C/cc) AND POROSITY (Z) CURVES RECORDED

- 1'48 | IMATRIX DENSITY AND PLUID DENSITY LABELED
49 CORRECTION CURVES (G/cc) RECORDED
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”"W““_“— i ' FIGURE 5-17

&
(Continued)
FERNALD FIELD BOREHOLE CEOPHYSICAL LOG
RI/FS QUALITY CONTROL CHECXLIST
PAGE 3 OF 4
SITE CODE . LOCATION I.D. DRILLER
_ DEPTH | ‘LOGCING COMPANY
—+ DATE _ LOGGER
NO. SPECTRAL GAMMA RAY LOG
S0] ] LOGGING SPEED LESS THAN 20 FEET/MINUTE
S1| ] FLOW AND T CURVES LABELED
521 BACKGROUND GAMMA RAY RECORDED
NO. INDUCED POLARIZATION
53| | LOGGING SPEED LESS THAN 20 FEET/MINUTE
NO.  INDUCTION LOG
s4| | RESISTIVITY CURVES DO NOT READ LESS THAN ZERO
551 ] LOGCING SPEED LESS THAN 20 FEET/MINUTE
561 ] INDUCTION LOG AND SHORT NORMAL HAVE SYMMETRICAL SHAPE
571 | INDUCTION RESISTIVITY CURVE CHECKS CONDUCTIVITY CURVE
S8 | AMPLIFIED SHORT NORMAL RECORDED
59| | SHORT NORMAL DOES NOT READ LESS THAN ZERO
60 | CONDUCTIVITY DOES NOT READ LESS THAN ZERO
NO. THERMAL NEUTRON
61] | LOGGING SPEED LESS THAN 20 FEET/MINUTE
62| | BACKGROUND GAMMA RAY RECORDED
NO. GENERAL
= - HOUR___ DATE
53] | WHEN SERVICE COMPANY NOTIFIED
64| | WHEN SERVICE COMPANY REQUESTED
65| | VHEN SERVICE COMPANY ARRIVED
66] | WHEY HOLE READY
57| | WHEN LOGGING STARTED
8] | WHEN LOGGING COMPLETED
691 | WHEN SERVICE COMPANY RELEASED

ITEMS 63 THRU 69 SHALL BE PILLED OUT BY THE FIR

074
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& - " FIGURE 5-17
ke : .
(Continued)
FERNALD PIELD BOREEOLE GEOPHYSICAL LOG
RI/FS QUALITY CONTROL CHECKLIST
' PAGE & OF 4
SITE CODE LOCATION I.D. DRILLER
: DEPTH |LOGCING COMPANY
—%
DATE LOGGER
: . DEPTH (FT.) TIME (HOUR)
LoG TYPE = FRON | 1O ELAPSED | LOST
NOTE: ELAPSED TIME DOES NOT INCLUDE LOST TIME
REMARKS
NO.
M)
—
t
LU -
i
- DATE " (SIGNATURE OF FIR)
q’:._,/
SATE SIGNATURE OF SERVICE COMPANY REPRESENTATIVE
AND COMPANY
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The data obtained during field aquifer or permeability tests will

include:
. Static water level;
. Pumping well water discharge rate;
. Drawdan or pressure versus time data for pumping
and/or monitoring wells;
. 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 ;esponsible 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.

All 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. The calibration
records will consist of laboratory measurements and, if

performed, any on-site zero adjustment and/or calibration.
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FIGURE 5-18
‘ " FIELD PERMEABILITY TESTS
FALLING HEAD %*
PROJECT TESTED 8Y DATE :
PROJECT NO CALCULATED 8Y DATE
BORING NO. CHECKED BY DATE

o

RADIUS OF TEST BORING, R,

e

PERMéABILITY, K

HEIGHT OF CASING (REF. LEVEL)

ABOVE GROUND SURFACE, Hc
DEPTH TO BOTTOM OF TEST POCKET, Lj
OEPTH " TO. TOP OF TEST POCKET, L2

*CASED HOLE, UNCASED OR
PERFORATED EXTENSION OF

LENGTH, L;—L3.

DEPTH. TO GROUNDWATER TABLE .
FROM TOP OF CASING ,H
ELAPSED DEPTH TO WATER
TIME IN CASING 1.0
] ¢ H 09
sec. Meters o
ar
_. 06
~
Tos
s
Zas
=
~
03
=
]
©
=z .
O o2
-
L
[+ 4
Q
-4
oW
P =S
! al
- R2 [L. Lz'l [ He]
2(L; = L)ty = 44} Ha = Hg

NOTE: THE EQUATION ASSUMES THE uomzouuv. AND
T VERTICAL PERMEABILITIES ARE EQUAL.

TIME, t

=0DEFTH TO WATER IN CSING FROM:TOP: -
OF CASING AT TIME,

H,3 DEPTH TO WATER IN CAS!NG FROM TOP
OF CASING AT TIME ,
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Date:

PROJECT NQ

CONSTANT HEAD*
TESTED BY DATE
CALCULATED BY DATE
CHECKED BY DATE

BORING NO.

HEIGHT OF CASING ABOVE GROUND SURFACE

INSIDE RADIUS OF CASING, R
OEPTH TO GROUNDWATER TABLE FROM GROUND SURFACE, Hg

HEIGHT TO TOP OF WATER IN CASING FROM GROUND SURFACE Hy
DEPTH OF CASING BELOW GROUND SURFACE, H,

LENGTH OF TEST POCKET, L
®CASED MOLE , UNCASED EXTENSION OF LENGTH, L

TIME ELAPSED VOLUMETER | FLOW RATE | PERMEABILITY
TIME , t READING , V Q=V/(1,-t)) K
24 hr. SYSTEM SEC. CM 7/ SEC

NOTES:

ANY CONSISTENT SET OF UNITS CAN BE USED IN THE EQUATIONS BELOW.
THE EQUATIONS ASSUME THE HORIZONTAL AND VERTICAL PERMEABILITIES ARE EQUAL.

FOR TESTS BELOW GROUNDWATER TABLE:

SO R TR
KEzm Ty 1 [ZR */'*(29) :l

FOR TESTS ABOVE GROUNDWATER TABLE®
om0 [ [YEY
Kz mC g [ZR ! ZR)J
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Water pumped from the well during the 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 will 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 guidelinés 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 = [ 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

undeI_a unit decline of head.
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5.6.1.1 Slug 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 1072 cm/sec. In hydrogeologic units of greater
hydraulic conductivity, the water level may return to static
level before é~sufficient number of water level readings can be

4 to 1077 cm/sec) ,

made. In hydrogeologic units of low K (10
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.

. Hydraulic conductivity measurements of small discrete

portion