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"SECTION 1

QUALITY ASSURANCE/QUALITY CONTROL
1.1 INTRODUCTION '

This Quality Assurance Project Plan (QAPP) is one of three
planning documents describing activities to be undertaken as
part of the Installation Restoration Program (IRP) Phase III
investigation at Naval Weapons Station Earle (NWS Earle). The
other documents are: :

® Work Plan for the Installation Restoration Program —-—
Phase III -—- presents the available information con-
cerning the site's history and potential hazards,
candidate site remediation technologies, and activi-
ties proposed to evaludte the site and select remedial
action alternatives.

L Health and Safety Plan (HSP) -- contains site-specific
information concerning types of facilities, waste
types and characteristics, types of hazards, levels of
protection, surveillance equipment to be used, and
emergency precautions. A Site Security Plan will be
incorporated with a Site Safety Plan to delineate
efforts required to secure operations at the site.

The purpose of the QAPP is to describe the following items:

Quality assurance (QA) objectives.

Sampling and laboratory procedures.

Sample custody procedures.

Calibration procedures, references, and frequencies.
Protocols for field activities.

Internal quality control (QC) checks.

QA performance and system audits.

Preventive maintenance procedures and schedules
Data assessment procedures.

Corrective actioms.

QA reports to management.

1.2 PROJECT DESCRIPTION

1.2.1 List of Sites

The sites included in this study are listed in Table 1-1 and
their locations are shown in Figure 1-1, A detailed
description and map for each site is provided in the IRP Phase
III Work Plan (WESTON, 1989).

1.2.2 Project Scope

The Phase III Sampling Scope of Work for NWS Earle is
summarized in Figure 1-2. Specific protocols for each activity

1-1
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Table 1-1

Study Sfte Names and Designations,
IRP Phase 111, NWS Earle, New Jersey

Site
No. - Site Designation
2 Ordnance Demilitarization Site
3 Landfill southwest of "F" Group
4 Landfill west of "D" Group
5 Landfill west of Army Barricades
7 Landfill south of "P" Barricades
10 Scrap Metal Landfill near Building
589
11 Contract Ordnance Disposal Area
19 Paint Chip and Sludge Disposal
Area adjacent to Building S-34
20 Grit Blasting Disposal Area,
Building 544 :
22 Paint Chip Disposal Area adjacent
to Building D-2
26 Explosive “D" Washout Area

adjacent to Building GB-1
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are addressed in Section 2 of this QAPP and in the Work Plan.
The intended use of the data collected during this phase III
remedial investigation/feasibility study (RI/FS) is to meet the
long-range objectives of they Navy's IRP.

The long-range objectives of the IRP at NWS Earl are to assess
the extent and magnitude of contamination at past hazardous
waste disposal and spill sites and to develop remedies
consistent with the National Codntingency Plan (NCP) for those
sites that pose a threat to human health or the environment.
The goals for the process of selecting the remedial
alternatives are to: '

] Select remedies that, based on risk analysis findings,
will protect human health and the environment.

] Provide cost-effective remedies.
. Attain New Jersey and Federal potentially applicable

or relevant and appropriate requirements (ARARs) as a
.result of remediation.

° Select remedies that use permanent solutions and
alternative technologies to the maximum extent
practicable.

. Consider the use of interim responses.

L Use on-site mitigation to the maximum extent possible.

A Rough Draft, a Draft, and a Final Report will document the
results of field work.

1.3 PROJECT ORGANIZATION AND RESPONSIBILITY

The following is a brief description of project responsibili-
ties. The Project Director, Katherine A. Sheedy, P.G., is re-
sponsible for overall management and quality assurance for the
U.S. Navy projects, and her responsibility also includes en-
suring that all necessary corporate resources for the success-
- ful completion of the projects are provided. The Project Direc-
tor also is the primary pcint of contact between the Navy and
WESTON.

The Project Manager, Richard C. Johnson, P.G., along with the
Project Director, is responsible for technical and financial
management of this project and is the direct contact individual
between the Navy and WESTON. :

The Project Manager is responsible for technical management of
this assignment including scheduling, subcontracting, communi-
cations, technical supervision, and execution of the field

1-5
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effort. Assisting the Project Manager are the Technical Leads
for the project, the Site Manager, and the Data Administrator.

The Technical Leads are responsible for tracking technical
progress within the project scope relating to each of their
disciplines (engineering; geosciences including geology, hy-
drology, and scil science; and environmental sciences including
biology, toxicology, and public health) and ensuring that tHe
technical objectives of the scope of work are met. The Techni-
cal Leads work with the Site Manager to plan data collection
efforts. In addition, Technical Leads track and constantly
evaluate new technical data as they are generated and notify
the Project Manager of any anomalies, data gaps, and/or adjust-
ments to the planned data collection effort that might be re-
quired to meet the technical objectives of the project.

The Site Manager 1is responsible for coordinating the activ-
ities of the field teams and directing the work of subcon-
tractors in the field. The Site Manager is directly respon-
sible for implementation of the Work Plan and the QAPP as they
apply to the field effort, for keeping the field teams sup-
plied, and for 'coordination of logistical issues. The Site
Manager prepares daily field reports during all field ac-
tivities and communicates progress and problem areas to the
Project Manager on a daily basis. The Site Manager also is
responsible for coordination and day-to-day contact with the
Station Point Of Contact (POC).

The Data Administrator is responsible for ensuring data valida-
tion and entering all data collected in the field into the data-
base for the project. The intent is to check and enter into the
database all data generated. To ensure this, the Data Admini-
strator will be present on station during all major data col-
lection activities. The data to be entered will include boring
and well 1logs, geophysical data, water 1level measurements,
field water quality data, and sampling point coordinate 1loca-
tions. In addition, the Data Administrator will assist the Site
Manager in keeping the field teams supplied and in maintaining
daily progress reports. The job functions of the Data Admini-
strator may be undertaken by the Lead Geoscientist.

The project Quality Assurance Officers (one for each major
discipline) report directly to the Project Manager and Project
Director. The QA Officer is responsible for conducting unan-
nounced field visits to observe data collection procedures and
for periodic review of data generated. The Data Administrator
or Technical Lead may request assistance from the project QA
Officer in validating a data set or data analysis technique.
The QA Officer is also responsible for review of project de-
liverables. Resumes of all management personnel responsible
for these tasks and for performing analytlcal work are 1ncluded
in Appendix D. :

6572B13
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1.4 QUALITY ASSURANCE OBJECTIVES

The level of QC for this project is level D as defined in NEESA
20.2-047B, Section 7.1. The specific standard operating
procedures (SOPs) to be used are as follows:

. Organics -— EPA Region. II SOP No. HW-6, Revision 6,
CLP Organics Data Review, 14 April 1989.

. Inorganics —-- EPA Region II SOP No. HW-2, Revision IX,
Evaluation of Metals Data for CLP, 27 October 1989,

The overall QA objective for field activities, data analyses,
and laboratory analyses is to produce data of sufficient and
known quality to support evaluation of environmental effects
and selection of remedial alternatives. Specifically, all data
will be gathered or developed using procedures appropriate for
the intended use. Standard procedures are used so that known
and acceptable levels of accuracy, precision, representa-
tiveness, completeness, and comparability are maintained for
each data set. Descriptions of these criteria are presented in
the following subsections. -

1.4.1 Accuracy

Accuracy is the degree of agreement of a measurement, X, with
an accepted reference or true value, T, usually expressed as
the difference between the two values, X-T, or the difference
as a 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.

The accuracy of data collected using field instruments is dif-
ficult to quantify. It can be qualitatively maximized, however,
by strict adherence to standard protocols and, where applica-
ble, manufacturers' operating and calibration procedures. This
will ensure that the data are accurate and within the manufac-
turers’ reported accuracy limits. Specific procedures for in-
strument calibrations and field protocols are presented in Sub-
section 1.7 and Section 2, respectively.

Analytical accuracy is expressed as the percentage recovery of
an analyte (or a surrogate in the case of organic analytes)
that has been added to the sample or standard matrix (e.g., a
blank) at a known concentration before analysis and is
expressed by the following formula:

- At - Ag
Accuracy = percent recovery = X 100 percent

6572B14
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where
Ar = Total amount found in fortified sample.
Ap = Amount found in unfortified sample.
Ap = Amount added to sample.

1.4.2 Precision

Precision is 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. Various measures of precision exist depend-
' ing upon the "prescribed similar conditions." '

During collection. of data using field methods and/or instru-
ments, precision is checked by reporting measurements at one
location and comparing results. For example, water level meas-
urements would be taken three times at a well and the wvalues
compared. Only if the values are within a specified percentage
of each other are the measurements sufficiently precise.
Specific precision goals are presented in Subsection 1.13 and
Section 2.

Analytical precision is calculated by expressing, as a per-
centage, the difference between results of analyses " of
duplicate samples for a given analyte. Precision can be
expressed by the formula:

Ci - C2
RPD = X 100 percent
(Cy + C2)/2
where: :
RPD = Relative percentage difference.
Cy1 = Concentration of analyte in sample.
C, = Concentration of analyte in replicate.

1.4.3 Completeness

Completeness is a measure of the relative number of data points
that meet all the acceptance criteria including accuracy, pre-
cision, and any other required by the specific analytical meth-
od used. It is usually a comparison of actual numbers of valid
data points and expected numbers of valid data points expressed
as a percentage.

Access to various areas and/or media along with unanticipated
difficulties with sample collection affect field data complete-
ness. For example, poor sample recovery in a split-spoon sample
reduces the number of soil samples that can be collected and,
therefore, affects the completeness.

1-8
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Difficulties encountered while handling samples in the labora-
tory, as well as unforeseen complications regarding analytical
methods, may affect completeness during sample analysis. For
example, the proposed analytical methods (particularly for the
organics analyses) are intended to analyze "environmental sam-—
ples" (low- and medium-level concentrations). The applicability
of these methods to unknown or hazardous—level samples may
result in poor performance and, tBerefore, have an adverse ef-
fect on achieving the data completeness goal. The overall
completeness goal for Phase III investigations at NWS Earle is
85 percent for each medium sampled.

Also, there are certain data points that are considered criti-
cal to the investigation. Critical data points are sampling
locations for which valid data must be obtained for the sam—
pling event to be considered complete and/or that can be ex—
pressed by a percentage of samples taken in a medium. An ex—
ample of a critical data point may be an upgradient well or any
other data point considered vital to the decision-making pro-
cess. Critical data points for the NWS Earle Phase III investi-
gation will be determined by the Project Manager, the Technical
Lead, and the Site Manager prior to the initiation of each ap—~
plicable field activity. Because of the importance of these
critical data points, the completeness goal for these points is
100 percent.

1.4.4 Representativeness

Representativeness expresses the degree to which data accu-
rately and precisely represent a characteristic of a popula-
tion, a parameter, a variation at .a sampling point, a process
condition, or an environmental condition. The methods used to
select samples that are representative of a site or source are
described in the sampling protocols in Section 2.

1.4.5 Comparability

Comparability expresses the confidence with which one data set
can be compared with another. The comparability of the data, a
relative measure, is influenced by sampling and analytical
procedures. By providing specific protocols to be used for
obtaining and analyzing samples, data sets should be comparable
regardless of who obtains the sample or performs the analysis.

1.4.6 Regulatory Requirements

Wherever possible, given the analytical method specified, the
limit of detection (LOD) of any chemical analysis should be
less than the established Federal or state standard for the
compound in the matrix analyzed to allow comparison of the
result with that standard. Applicable Federal and State cri-
teria for the compounds of concern at NWS Earle are listed in
Tables 1-2 and 1-3.

6572B16



Table 1-2

Applicable Federal and State Regulatory Requirements
for LOD of Chemical Analysis,
IRP Phase 111, NWS Earle, New Jersey

*

Groundwater Quality Criteria Statewide Where the Total
Dissolved Solids (TDS, Natural Background) Concentration
is less than or equal to 500 mg/L: Class GW2

Primary Statewide Toxic Pollutants

Pollutant, Substance, Groundwater .
Or Chemical Quality Criterion
Aldrin/dieldrin 0.003 ug/L
Arsenic and compounds : | 0.05 mg/L
Barium | 1.0 mg/L
Benzidine : 0.0001 mg/L
Cadmium and compounds _ 0.01 mg/L
Chromium (hexavalent) . 0.05 mg/L
and compounds _ '
Cyanide | 0.2 mg/L
DDT and metabolites ' 0.001 ug/L
Endrin | 0.004 ug/L
Lead and compounds - ' 0.05 mg/L
Mercury and compounds 0.002 mé/L
Nitrate-nitrogen 10 mg/L
Phenol | 3.5 mg/L
Polychlorinated biphenyls (PCBs) ' 0.001 ug/L
1-10
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Table 1-2
(continued)

Primary Statewide Toxic Pollutants

Pollutant, Substance,
Or Chemical

Groundwater
Quality Criterion

Radionuclides

Selenium and cdmpounds

Prevailing regqulations adopted by

the U.S. EPA pursuant to sections

1412, 1415, and 1450 of the Pub-
lic Health Services Act as amend-
ed by the Safe Drinking Water Act
(PL 93-523)

0.01 mg/L
Silver and compounds 0.05 mg/L
Toxaphene 0.005 ug/L
Secondary Standards
Ammonia 0.5 mg/L
Chloride 550 mg/L

Coliform bacteria

a) by membrane filtration, not to
exceed 4 per 100 mL in more than
ocne sample when less than 20 are
examined per month, or b) by fer-
mentation tube, with a standard
10-mL portion, not to be present
in three or more portions in more
than one sample when less than 20
are examined per month, or c¢) pre-
vailing criteria adopted pursuant
to. the Federal Safe Drinking Water
Act (PL 93-523)

6572B18



Tabie 1-2
(continued)

Primary Statewide Toxic Pollutants

Pollutant, Substance, Groundwater
Or Chemical Quality Criterion

Secondary Standards (continued)

Color None noticeable
Copper ' 1.0 mg/L
Fluoride ‘ 2.0 mg/L
Foaming agents v 0.5 mg/L
Iron 0.3 mg/L
Kanganese 0.05 mg/L
Odor aﬁd taste None noticeable
0il and grease and None noticeable
petroleum hydrocarbons
pH (standard units) 5-9
'Phenol v 0.3 mg/L
Sodium | 50 mg/L
Sulfate , 250 mg/L
Total dissolved solids 500 mg/L
Zinc and compounds 5 mg/L
1-12
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Table 1-3

Maximum Concentration of Contamihants for
Characteristics of EP Toxicity

IRP Phase |11, NWS Earle, New Jersey
EPA Maximum
Hazardous Concentration -
Waste Number Contaminant (mg/L)
D004 Arsenic . 5.0
D005 Barium 100.0
pooe = Cadmium : | 1.0
poo7 Chromium 5.0
- D008 . Lead 5.0
D009 Mercury | : 0.2
D010 Seleﬁium' 1.0
D011 - Silver - 5.0
D012 Endrin 0.02
D013 : Lindane 0.4
D014 Methoxychlor 10.0
5015 Toxaphene 0.5
D016 2,4-D _ | 10.0
D017 2;4,5-TP . 1.0
1-13
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Table 1-3
(continued) : -

NJDEP Guidelines® For Evaluating
Possible ECRA Cleanup Requirements

Soil Groundwater
Contaminant (mg/kg-ppm) (ug/L-ppb)
Metals Arsenic 20 50
Barium . 400 1,000
Cadmium ' 3 10
Chromium 100 .50
Copper - 170 1,000
Lead | 100 50
Mercury 1 ’ 2
Nickel 100 —
Selenium 4 10
Silver _ 5 50
Zinc 350 5,000
Organics Total volatiles 1 100
Total base-
neutrals 10 . - s5pb
Total acid- '
extractables 10 50D
Total petroleum
hydrocarbons 100 1,000b
Total PCBs 1 to5 . 1b
Other Cyanide | 12 200

aNew Jersey Groundwater Standards (NAJC 7:9-6)
bysed informally in evaluating possible cleanup requirements

1-14
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The master list of the numbers of samples, their types, and the
matrix of field and laboratory QC samples by site are found in
Appendix E. In general, sampling and analysis procedures, in-
cluding sample preservation and holding times for the relevant
chemical analyses and matrices, will strictly comply with ap-
plicable techniques contained in the following .documents:

1.5 SAMPLING PROCEDURES

Requlations

CODE OF FEDERAL REGULATIONS

40 CFR 136.3e, Required Containers, Preservation Tech-

Table II niques, and Holding Times

40 CFR 136, Methods for Organic Chemical Analysis of
Appendix A Municipal and Industrial Wastewater

40 CFR 138, Definition and Procedure for the Deter-
Appendix B . mination of the Method Detection Limit
40 CFR 136, Inductively Coupled Plasma - Atomié
Appendix C Emission Spectrometric Method for Trace

Element Analysis of Water and Wastes
Method 200.7

40 CFR 300.61 National Contingency Plan
300.71(Sub-

part F)
FEDERAL REGISTER

VOL 51, NO 114, Toxicity Characteristic Leaching Proce-

13 June 1986 dure (TCLP)
Manuals

ENVIRONMENTAL PROTECTION AGENCY

EPA—330/9-Sl—002 NEIC Manual for Groundwater/Subsurface
Investigations at Hazardous Wastes Sites

- Superfund Exposure Assessment Manual
(January. 1986) .

EPA-540/1-86-060 . Superfund Public Health Evaluation Manu-
al (October 1986)

EPA-600/4-79-020 Methods for Chemical Analysis of Water
and Wastes (1983) A

SW-846 Test Methods for Evaluating Solid Waste,
» Third Edition (1986) '

1-15
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AMERICAN PUBLIC HEALTH ASSOCIATION (APHA, AWWA, & WPCF) “

16th Edition Standard Methods for the Examination of
Water and Wastes

AMERICAN SOCIETY FOR TESTING AND MATERIALS

D-1452 Soil Investigation and Sampling'by Auger
Boring

D-1586 Penetration Test and Split-Barrel Sam- ;
pling of Soils -

D-2487 Unified Soil Classification System |

D-2488 Recommended Practices for Visual-Manual
Description of Soils

Annual Book of Section 11, Water and Environmental

ASTM Standards Technology i

Handbooks |

ENVIRONMENTAL PROTECTION AGENCY

EPA-600/4-82-029 Handbook for Sampling and Sample Pres-
ervation of Water and Wastewater (1982) I

Guidance Documents

ENVIRONMENTAL PROTECTION AGENCY

EPA-540/G-85-002 Guidance on Remedial Investigations Un- .
der CERCLA Fy

EPA-540/G-85-003 Guidance on Fea51b111ty Studies Under
CERCLA

Specific methodologles to be followed, including any revisions
to techniques in the above-listed documents required by the
- Navy or necessary to meet the objectives of the Scope of Work,
are detailed in Section 2 of this QAPP.

1.6 SAMPLE CUSTODY

The purpose of sample custody procedures is to document the
history of sample containers and samples (and sample extracts
or digestates) from the time of preparation of sample contain-
ers through sample collectlon, shipment, and analysis. An item
is considered to be in one's custody if one or more of the fol-
lowing conditions apply:
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) It is in the physical possession of the responsible

party.
] It is in the view of the responsible party.
L It is secﬁred by the responsible party to prevent tam-
pering.
L igeis secured by the responsible party in a restricted
3 _

1.6.1 Chain-of-Custody

1.6.1.1 Sample Labels

All samples will be identified with a label that will be at-
tached directly to the container. Sample labels will be com-
pleted using waterproof ink. The labels will contain the fol-
lowing information:

Sample number.

Time and date of collection.
Project (station) name.
Parameters to be analyzed.
Preservative (if any).
Sample source/location.
Sampler's initials.

As each sample is collected it will be placed in a labeled con-
tainer. Sample numbers will be determined before the field in-
vestigation begins. See Subsection 1.6.2.1 for a description of
the sample numbering system.

1.6.1.2 Chain-of-Custody Records

A chain-of-custody record will be filled out for each sample at
each sampling location to maintain a record of sample collec-
tion, transfer between personnel, shipment, and receipt by the
laboratory. Each time the samples are transferred, the signa-
tures of the persons relinquishing and receiving the samples as
well as the date and time will be documented. A sample chain-
of-custody record is included as Figure 1-3.

1.6.1.3 Transfer of Custody and Shipment

Prior to shipment of samples, the chain-of-custody record will
be signed and dated by a member of the WESTON field team who
has verified that those samples indicated on the record are
indeed being shipped. After packaging has been completed,
custody seals, signed and dated by a member of the WESTON field
team, will be placed on the coocler.
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FIGURE 1-3  CUSTODY TRANSFER RECORD/LAB WORK REQUEST
Custody Transfer Record/Lab Work Request

Received By Client : - RFW Contact
Date - Client Contact Date Due
Assigned to Phone : ' Project Number ¢
SAMPLE IDENTIFICATION ANALYSES REQUESTED
Sample No. Client iD No. Description Matrix| Date Collected | Container/Preservative

Matrix:
ial inst :
$- Soil DS- Drum Solids Spef:a nstructions
W- Water DL- Drum Liquids
0- Oil X-  Other
Items/Reason Relinquished By Received By Date Time items/Reason Relinquished By Received By Date Time
.  —
K’ > — m——— ~emnale — ww—— e e——— —— ) — — — - — > r :KJ
CRFWL A SR RO A — - A - L 3 5 .



WESTNS

All samples will be shipped via courier such as Federal Ex-—
press, Emery, or other overnight delivery service to the appro-
priate laboratory. Hazardous- or environmental-level samples
may be transported by WESTON personnel in private vehicles if
the samples are properly packaged and labeled. Upon receipt of
the samples at the laboratory, the receiver will complete the
transfer by dating and signing the chain-of-custody record.

1.6.1.4 Laboratory Custody Procedures

Sample containers are to be provided by WESTON; chain-of-
custody documentation (see Figure 1-3) will be shipped with the
sample containers. These forms should be completed by field
personnel with acknowledgment of time and date of transfer and
placed in the shipping container in the plastic cover provided.

The following describes laboratory custody procedures associated
with sample receipt, storage, preparation, analysis, and gener-.
- al security procedures.

. Sample Receipt

L Upon receipt, the sample custodian will inspect sample
containers for integrity. The presence of leaking or
broken containers will be noted on the chain-of-
custody record (see Figure 1-3). The sample custodian
will sign (with date and time of receipt) the chain-
of-custody record, thus assuming custody of the sam—
ples.

] The information on the chain-of-custody record will be
compared with that on sample tags and labels to verify
sample identity. Any inconsistencies will be resolved
with the field sampling representative before sample
analysis proceeds.

e Samples will be moved to one of the:- locked sample
storage refrigerators for storage prior to analysis.
The storage location will be recorded on the chain-
of-custody record.

® The sample custodian will return the original chain-
of-custody record to the laboratory Data Manager and
provide carbon copies to each laboratory Section Man-
ager and one to the main sample log kept in the lab-
oratory. :

e The sample custodian will alert the appropriate Sec-

tion Managers and analysts of any analyses requiring
immediate attention because of short holding times.
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Sample Storage

Samples will be maintained in storage in one of the locked
storage refrigerators prior to sample preparation and analysis.

The storage refrigerators are maintained at 4°*2°C. The temper-
ature 1is monitored by the laboratory security system and re-
corded daily in a bound log by the sample custodian. If during
working hours, equipment failure (compressor failure, door left
open, etc.) results in the storage refrigerator temperature
exceeding the upper or lower control limits, an audible alarm
will sound, and the samples will be moved to suitably control-
led storage until the problem has been corrected. During off
hours, the alarm is automatically transferred to security agen-
cy personnel, who alert laboratory and maintenance personnel
(via beeper call) so that prompt corrective action can be taken.

Analysts request samples for analysis from the sample custo-
dian. Both sign the chain-of-custody record to acknowledge
transfer of custody to the analyst.

Sample Tracking -- Organics Analyses

For samples that require extraction prior to analysis, a sam-
ple extraction form is completed during the time of extraction.
A copy of this form is shown as Figure 1-4.

When samples are extracted for analysis by gas chromatography,
GC/MS, or liquid chromatography, all pertinent data are entered
on the sample extraction form and recorded in a bound laborato-
ry notebook. Data are entered onto.the form via computer by the
person performing the extraction as the extraction proceeds. A
hard copy of the form is printed out and is used as the vehicle
for custody transfer to the analyst. Copies are provided to the
analysts to inform them that extracts are ready for analysis.
The bound laboratory notebook is kept in .the laboratory. Ex-
tracts are maintained in refrigerated storage by the sample
preparation section until transferred to the analysts.

Sample Tracking —— Metals Analyses

Samples are received by the sample preparation section for
digestion prior to analysis for metals by atomic absorption/
inductively coupled plasma spectroscopy. When samples are pre-
pared for digestion, the preparation technician fills out a
sample digestion record. The type of information recorded is
shown in Figure 1-5. :

All information regarding sample digestion is entered onto the
sample digestion record via computer as the extraction proceeds
and recorded in a bound laboratory notebook. The digestion
record is maintained to acknowledge custody transfer of di-
gestates to the metals analysis section. Upon completion of

1-20
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SAMPLE EXTRACTION RECORD

Shest No.:
Extract. Date: Extraction Batch No.: Anglyst: . Method:
Tesi: Cleanup Date: . Analyst: ) Client:
Solvent: Adsorbent:
Client pH Initial Surr. Spike Final Final Spit % c/D
Sample No.: 10 WT/VOL Mukt. Mult. voL VvOL Mukt. Solids Fooler
500 ul 500 ul ACID BN
Comments:
Surrogate:
Spike:
Extracts Transferred Relinquished By Date Time Recelved By Date Time Reason for Transter

FIGURE 1-4 SAMPLE EXTRACTION RECORD
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SAMPLE DIGESTION RECORD

Digestion Date Digestion Baich No. Analyst_
Compietion Date Type of Prep. Method
Parameters Client
Type of Analysis Matrix
Customer ID/ | Initial | Final | pM DESCRIPTION Soll Prep
RFW# Spike info Wt./Vol. | Vol [<2> WATER - Color, Clarity Pan Wet Dry
g/mbL | (mlL) SOIL - Color, Texture, Artilacis Wi (g) { WL (g)] Wt (g)
Comments:

FIGURE 1-5  SAMPLE DIGESTION RECORD -




sample digestion, a carbon copy of the sample digestion record
is provided to the metals analysis section to alert them that
digestates are ready for analysis. The bound laboratory note-
book is retained by the sample preparation section. ;

Recordkeeping

Data related to all sample preparation and analysis procedures
and observations by laboratory analysts are recorded in bound
laboratory notebooks that are issued by the laboratory QA
Coordinator. Laboratory notebook pages are signed and dated
daily by laboratory analysts. Corrections to notebook entries
are made by drawing a ‘single line through the erroneous entry
and writing the correct entry next to the one crossed out. All
corrections are initialed and dated by the analyst. °

Building Security

The WESTON laboratory maintains controlled building access at
all times. During working hours, all non-WESTON laboratory
personnel are required to sign in with the receptionist and are
escorted by laboratory personnel while in the building.

The laboratory is locked by an ADT Security System between the

hours of 5:00 p.m. and 8:00 a.m. Monday through Friday and dur-
ing nonworking hours. This security system not only monitors
building access, but also monitors the temperature in the sam-
ple storage refrigerators. If the control temperature range is
exceeded during working hours, an audible alarm sounds, and
during nonworking hours, a silent alarm alerts ADT personnel.
The building is accessed by laboratory employees during non-
working hours by using a key and the passcode for the building
security system. '

Any breach of security during nonworking hours sounds a silent
alarm to security agency personnel, who alert the 1local law
enforcement agency and one -of three laboratory personnel via
beeper call. Police response to security alarms takes place
within 5 minutes, and laboratory personnel are onsite within 20
minutes. .

1.6.2 Documentation

1.6.2.1 Sample ldentification

A numbering system has been developed to identify each well,
boring location, and sample taken during water and soil sam-
pling programs. This numbering system provides a tracking
procedure to allow retrieval of information concerning a
particular sample. '
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Each sample number will consist of three components that will
consist of site, location, and sample identifiers, as described
below.

L] Site Identifier -— A 2-digit designation will be used
to identify the particular site where the sample is
being collected, such as Ordnance Demilitarization
site {(Site 2). The site number will be cross-refer-
enced to the actual site name in the IRP Stage 2 Work
Plan and also to the sampler's field notebook. The
site identifiers to be used for the Stage 2 investiga-
tion are based on the site numbering system used in
earlier investigations and are listed in Table 1-4.

. Location Identifier —-- A 3-digit designation will -be
used to identify the sample location within each site,
such as the number of a monitor. well (see Table 1-5),
surface water sample, or soil boring.

° Sample Identifier —— A 4-character alphanumeric desig-
nation will be used to identify samples according to
sample type. The first character will be a letter to
identify the sample type as follows:

- Shallow soil

- Monitor well

— Soil boring ,

— Surface water and seep
- Sediment

- Production well
Landfill leachate

— Tank sample

- Drum sample

- Air sample

- s
I

Prartvuousw
i

The remaining three characters will be digits and will
be used to provide additional information depending
upon the type of sample. For a monitor well or surface
water sample, the three digits will indicate from
which sampling round the sample came, e.g., 001, 002,
etc. For a soil or sediment sample, the three digits
will indicate the depth sequence from which the soil
sample was obtained, e.g., 001, 002, 010 (S-1, S-2,
S-10, etc.). The depth interval for that sample number
will be cross-referenced in the field logs.

The sample number will not be related diréctly to date of col-
lection; however, the date will be documented in the 'sampler's
field log and on the chain-of-custody record.

Provisions will be made where circumstances require a slight
modification to the numbering sequence for a specific sample.
Two typical sample numbers follow:

1-24
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Table 1-4

Summary of Site Identifier Numbers

IRP Phase I11, NWS Earle, New Jersey
Site
Site No. Site Name . Identifier
Number
2 - Ordnance Demilitarization Site 02
3 Landfill southwest of "F" Group 03
4 Landfill west of "D" Group - 04
5 Landfill west of Army Barricades 05
7 Landfill south of "P" Barricades 07
10 Scrap Metal Landfill near Building 589 10
11 Contract Ordnance Disposal Area 11
19 Paint Chip and Sludge Disposal Area :
adjacent to Building S5-34 19
20 Grit Blasting Disposal Area adjaceht
~ to Building 544 20
22 Paint Chip Disposal Area adjacent to
Building D-2 22
26 Explosive "D" Washout Area adjacent
to Building GB-1 26
Surface Water/Stream System
Swimming River 30
Shark River 31
Manasquan River 32
Crompton Creek 33
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Tablie 1-5

Summary of Well Location identifier Numbers

1RP Phase

111, NWS Earle, New Jersey

Well

Site Existing Location
No. Well No. Identifier
2 2—-1 001
2-2 002
2-3 003
2—4 004
3 3-1 001
3-2 002
3-3 003
4 4-1 001
4-2 002
4~-3 003
5 5—-1 001
5-2 002
5-3 003
5—-4 QO4
7 7-1 001
T1-2 002
7-3 003
10 10-1 001
10-2 002
10-3 003
11 11-1 001
11-2 002
11-3 003
19 19-1 001
19-2 002
19-3 003
26 26-1 001
26-2 002
26-3 003
1-26
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. 02-001-M001 -- Groundwater sample collected from
monitor well 1, Site 2 (Ordnance Demilitarization
Site) during the first sampling round.

L] 02-001-B004 -- Soil sample 4 taken from boring 1 at
Site 2 at a depth of 14 to 16 feet (cross-referenced
in the notebook). ‘

The last four characters of the numbering system may be used to
denote that a sample is cne collected for quality control pur-
poses (see Subsection 1.10.1). The site and location identifier
will not change. The numbering system for quality control sam—
ples is explained below.

Field Duplicates/Field Replicates

The first character of the sample identifier will be a letter
to identify the sample type, as previously discussed. For dup-
licate or replicate samples, the second character will always
be the number 1, which will indicate that the sample is a
duplicate of the sample denoted ‘in the location identifier.
Two typical sample numbers are: :

o 07-001-M101 -- Field duplicate of the groundwater
sample collected <£from monitor well 001, Site 7,
sampling round 1.

° 11-114-B105 -- Field duplicate soil sample taken from
boring 11D at Site 11, sample S-5.

Equipment Blanks

The first character of the sample identifier will denote the
sample type. The next three characters will be digits, the
first of which will always be a 2 to indicate an equipment
blank. The next two digits will indicate from which sampling
round the sample was collected. The site and location identi-
fiers for the equipment blank will be the numbers of the loca-
tion and corresponding site sampled immediately prior to col-
lecting the equipment blank.

° 07-001-M201 -- Equipment blank collected during round

1 immediately after sampling monitor well 001 at Site
7|

Trip and Ambfent Blanks

The first character of the sample identifier will denote the
sample type. The next three characters will be digits, the
first of which will always be a 3 to denote a trip blank. The
next two digits will indicate from which round the sample was
collected. The site and location identifiers will be the num-
bers of the location and corresponding site of the last sample
on the chain-of-custody record. , :
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. 07-001-M301 -- Trip blank collected during round 1;
07-001 are the site and location identifiers of the
last sample on the chain-of-custody record for each
batch of samples taken for VOCs analyses.

The first character of the .sample identifier will denote the
sample type. The next three characters will be digits, the
first of which will be a 4 to denote an ambient blank. The next
two digits will indicate from which round the sample was col-
lected. The site and location identifiers will be the number of
the location and corresponding site of the last sample collect-
ed at that site.

° 07-001-M401 -- ambient blank collected during round 1
at Site 7; the last well sampled at that site was
monitor well 001.

1.6.2.2 Field Logs

All data collection activities performed at a site will be doc-
umented either in a field notebook or on appropriate forms.
Entries will be as detailed and descriptive as possible so that
a particular situation can be recalled without reliance on the
collector's memory. All field log entries should be dated.
Field notebooks will be bound books and will be assigned to
individual field personnel for the duration of their stay in
the field. All field log forms will be kept in ring binders
assigned to individual field personnel.

The cover of each notebook or ring binder will contain the
following information:

Person to whom the book is assigned.
Project name.

Start date.

End date.

It will be the responsibility of all field personnel to
photocopy at the end of that day all field logs (including
notebook pages and field forms) generated during a field day.

1.6.2.3 Corrections to Documentation

All measurements made and samples collected will be recorded.
Each field geologist/scientist will initial each page as it is
completed. If an incorrect entry 1is made, the data will be
crossed out with a single strike mark and the mark initialed.

Any revisions to field notes will be made on the field log and

will be dated and initialed by the person revising the 1log.
There will be no erasures or deletions from the field logs.

6572B35




<
®
MONGES CEMIRLOOMLLIY

To the extent practicable and permissible within station
security requirements, sampling locations will be photographed
to provide a visual record of the conditions of the sampling
area. All rolls of film will be numbered with roll number and
picture number recorded in the field logbook. Pictures of the
sampling locations will be taken with 35-mm slide or print
film. Sampling locations will be identified in the photographs
by placing an 8.5- x 1l-in. (or larger) sheet of paper with the
sample and/or well number written on it next to the well or
sampling point when the photograph is taken.

1.6.2.4 Photographs

1.6.3 Sample Handling, Packaging, and Shipping

1.6.3.1 Sample Handling and Packaging

Samples obtained at potentially hazardous waste sites are clas-
sified as either environmental or hazardous samples. Within the
environmental sample category, a distinction is made between
low- and medium-concentration samples for determining both
shipping procedures and appropriate analytical protocols such
as dilution. These categories apply to both solid and liquid
samples.

Low-level environmental samples are considered to be those col-
lected offsite, around the perimeter of a waste site, or in .
areas where hazards are thought to be significantly reduced by
normal environmental processes. Medium-level environmental sam—
ples are most often those collected onsite in areas of mod-
erate dilution by normal environmental processes. Hazardous-
level samples include samples collected from drums, surface
impoundments, direct discharges, and chemical spills where
there is little or no evidence of environment dilution. Hazard-
ous-level samples are suspected to contain greater than a 15
percent concentration of any individual chemical contaminant.

Determination of the suspected concentration level of a sample
is made in the field based on the point of origin of the sam-
ple, wvisual evidence, evidence from OVA field screening, and
past analytical results, if available.

In general, all groundwater and surface water (stream and pond)
samples at NWS Earle are expected to be low-level environmental
samples. Selected soil samples from source areas may be medium-
level environmental or hazardous-level samples. As a conserva-
tive approach, all samples suspected of being either medium-
level environmental or hazardous-level samples will be handled
and shipped in the manner described in Subsection 1.6.3.3.
However, based on field data, a distinction between sample lev-
el categories will be noted on the chain-of-custody record,
whenever possible.
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Whatever the suspected level category of a sample, the sample
container will be handled with gloves and will be decontam-—
inated in the field by rinsing off any water, preservatives, or
soil residue with potable water prior to shipping. All sample
containers will be placed on ice in an ice chest immediately
after collection. All coolers will receive chain of custody
seals.

1.6.3.2 Procedure for Packing Low-Level Environmental
Samples

Samples assumed to have no to low concentrations of contam-
inants (low-level samples) will be collected in glass con-
tainers. The sealed and labeled container will then be placed
inside a watertight polyethylene bag. The sealed packages will
then be placed inside an ice chest and packed with ice and an
absorbent packaging material such as vermiculite to prevent
breakage. Ice will be placed on top of the samples to keep them
cool during shipment. The ice chests will be sealed with a cus-
tody seal and strapping tape.

1.6.3.3 Procedures for Packing Medium-Level Environmental and
Hazardous-Level Samples

Samples suspected of having medium or hazardous levels of con-
taminants will be packed according to the following procedure:

° The sample container will be placed in a separate
2-mil thick (or heavier) watertight polyethylene bag.
Each sealed bag will be placed inside an appropriately
sized metal can with enough noncombustible absorbent
packaging material (e.g., bentonite, vermiculite, or
diatomaceous earth) to prevent breakage and provide
for absorption of liquid with one bag per can. The can
will be pressure-closed, and clips or tape will be
used to hold the 1id securely. -An example of this
packaging is shown in Figure 1-6.

° The metal cans will be placed in a strong outside con-
tainer such as an ice chest and surrounded with ver-
miculite or similar substitute for stability during
transport. Ice will be placed on top of the samples to
Keep them cool during shipment. The ice chest will be
sealed with a custody seal and strapping tape. The ap-—-
propriate stickers, as specified by the U.S. DOT or
the State DOT whichever 1is more stringent, will be
placed on the ice chest to indicate that its contents
may be hazardous. An example of the cooler 1labeling
for medium-concentration samples 1is shown in Figure
1-7.

1.7 CALIBRATION PROCEDURES AND FREQUENCIES

This subsection reviews calibration procedures and frequencies
for the following types of equipment:
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Legend

Sample Container

Ziplock Bag (2 Mil Minimum)
Vermiculite {or Equivalent) Packing
Metal Paint Can With Lid

This End Up Sticker

Strapping Tape

DN D WN -

FIGURE 1-6 SAMPLING PACKAGING, MEDIUM-LEVEL ENVIRONMENTAL AND
HAZARDOUS-LEVEL SAMPLES
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Legend
1 Flammablie Liquid, N.O.S.
(OOT Label)

2 Arrows Pointing Cooler in
Upright Position

This Side Up
Laboratory Address
Return, or Local Address
Flammable Liquid N.O.S.
UN 1983

Same as #2

Danger Cargo Aircraft Only
(DOT Label)

10 Limited Quantity
11 Custody Ssal (Optional)
12 Tape to Seai Cooler

\

FIGURE 1-7 SHIPPING CONTAINER, MEDIUM-LEVEL ENVIRONMENTAL AND
-HAZARDOUS-LEVEL SAMPLES
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. Field equipment (including water level recorders,
field water and air quality screening equipment, and
geophysical equipment).

® Laboratory equipment (including both inorganic and
organic analytical equipment).

1.7.1 "Field Equipment

The in-field analytical instruments to be used during the Phase
IIT investigation are listed below: :

HNu photoionization analyzer.

Organic vapor analyzer (OVA). '
Combustible gas indicator (CGI) or explosimeter.
Specific conductance meter.

pH meter.

Magnetometer.

The instruments will be calibrated before and after each field
use or as otherwise described below. Instruments will be
calibrated each day during field use. Calibration records will
contain the following information: instrument name and number,
name of person performing the calibration, date of calibration,
calibration points, results of the calibration, and manufac-
turer's lot number of the calibration standards. Where appli-
cable, expiration dates will be indicated on the field stan-
dards. ’ - :

1.7.1.1_ HNu Photoionization Analyzer

The HNu photoionization analyzer is designed to measure the
concentration of trace gases in many industrial or plant atmos-
pheres. The analyzer employs the principle of photoionization
for detection. A sensor, consisting of a sealed ultraviolet
light source, emits photons that are energetic enough to ionize
many trace species, particularly organics. In general, the in-
strument will be calibrated by following the listed procedures:

1. 1Insert one end of T tube into probe. Insert second end of
probe into calibration gas in the 20 to 200 ppm range. The
third end of probe should have the rotometer (bubble meter)
attached.

2. Set the function switch in the 0 to 200 ppm range.

3. Crack the valve on the pressured calibration gas container
until a slight flow is indicated on the rotometer. The in-
strument will draw in the volume required for detection
with the rotometer indicating excess flow.

4. Adjust the span potentiometer so that the instrument is
reading the exact value of the calibration gas. (Calibra-
tion gas value is labeled on the cylinder.) '

1-33
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5. Turn instrument switch to the standby position and check
the electronic zero. Reset-zero potentiometer as necessary.

6. -Record on the form provided all original and readjusted
settings as specified by the form.

7. Next, set the function switch to the 0 to 20 ppm. Remove
the mid-range (20 to 200 ppm) calibration gas cylinder and
attach the low-range (0 to 20 ppm) calibration gas cylinder
as described above.

8. Do not adjust the span potentiometer. The observed reading
: should be *3 ppm of the concentration specified for the
low-range calibration gas. If this is not the case, recal-
ibrate the mid-range scale repeating procedures 1 to 7
above. If the low-range reading consistently falls outside
the recommended tolerance range, the probe 1light source
window probably needs cleaning. When the observed reading
is within the requlred tolerances, the instrument is fully
calibrated.

The HNu instrument will be callbrated once daily at the start
of field operations.

1.7.1.2 Organic Vapor Analyzer

The Century portable organic vapor analyzer (OVA) is designed

to detect and measure gases and organic vapors in the atmos--

phere. The instrument utilizes the pr1nc1ple of hydrogen flame
ionization for detection. The organic vapor analyzer measures
gases and vapors by producing a response to an unknown sample
that can be related to a gas of known composition to which the
instrument has been previously calibrated. The instrument 1is
normally calibrated to methane gas. To calibrate the instru-
ment the following step-by-step procedure is used:

1. Set CALIBRATE switch to 10.

2. Adjust meter readlng to 2zero by rotatlng ‘the CALIBRATE
ADJUST (zero) knob.

3. Attach one end of T assembly to calibration gas cylinder
and the other to the probe.

4. Crack open calibration gas cylinder until a slight flow of
gas can be detected exiting the open end of the T assembly.
(Caution: if the calibration gas is toxic or highly flam-
mable, calibration should occur inside a hood.)

5. Adjust GAS SELECT knob on instrument until the meter reads
the same level as that of the calibration gas.

6. Turn off calibration cylinder and remove T assembly.
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7. The instrument is now calibrated for the specialty
gas/vapor. All responses of the instrument should be
recorded relative to the specialty gas.

8. Calibration in the x10 range, by adjusting the GAS SELECT
knob, automatically calibrates the instrument for the x1
and X100 ranges. No further adjustments are necessary.

9. Shut instrument down by closing the SUPPLY VALVE and TANK
VALVE and placing the INSTR and PUMP switches in the OFF
position.

10. Record the following on the instrument calibration 1label:
calibration date, span gas and concentration, span setting,
and initials of person performing calibration.

Calibration will be performed prior to use on a daily basis in
a well-ventilated area. '

1.7.1.3 Explosimeter/Combustible Gas Indicator

The explosimeter or combustible gas indicator (CGI) is an air
monitoring device designed to indicate a flammable/explosive
atmosphere and the level of oxygen present. The CGI registers
combustible gas or vapors in terms of their Lower Flammability
Limit (LFL), which is the lowest concentration at which a com—
“bustible gas may ignite (or explode) under normal atmospheric
conditions. Since the instrument measures both the level of
oxygen in the atmosphere and the level a combustible gas
reaches before igniting, the calibration of the instrument is a’
two-step process.

The oxygen portion of the instrument is calibrated by placing
the meter 1in normal atmospheric air and rotating the CAL.
OXYGEN control knob until the oxygen meter reads exactly 20.9
percent oxygen. This calibration will be done once daily when
in use. .

The combustible gas indicator is calibrated to methane at the
laboratory to indicate directly the percentage LFL of methane
- in air. .

The gas detector will be calibrated at least once every month
and whenever the detector filament is replaced. The calibration
kit included with the CGI contains a calibration gas cylinder,
a valve attachment to release the calibration gas, flexible
tubing (delivery tube), and a cylinder to encapsulate the
sensor probe. :

Recalibration Instructions

1. Disassemble case by removing the four retaining screws.
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2. Allow the instrument to warm up for 15 minutes.

3. Assemble the calibration gas tank and delivery tube/
cylinder. : _

4. Carefully open the valve on the gas tank to bathe the
sensor with just enough gas to cause the needle on the LFL
meter to move. ' ’ '

5. Adjust the LFL CAL. control screw on circuit board until
the percentage LFL meter indicates exactly the correct LFL,
as indicated on the calibration gas cylinder.

Calibration in an atmosphere of combustible gases requires a
source of methane test gas and a source of compressed air:

1. Using compressed air, bathe the gas sensor in a flow of
air, and adjust the ZERO LFL control knob.

2. Calibrate the oxygen meter by rotating the CAL. OXYGEN
- control knob until the oxygen meter indicates 20.9 percent.

3. Using the methane test gas, bathe the sensor in a flow of
test gas and calibrate, if necessary, by adjusting the LFL
CAL. control screw on the circuit board.

1.7.1.4- Specific Conductance Meter

The YSI Model 33, or equivalent, is a portable battery-operated
transistorized instrument used to measure salinity, specific
conductance, and temperature in surface water, groundwater, and
wastewater systems. The meter is calibrated daily or each time
the meter is turned on (if more than once per day) by turning
the MODE control to REDLINE and adjusting the REDLINE control
so that the indicator lines up with the redline on the meter
face. ~

1.7.1.5 pH Meter

The Fisher Model No. 107 pH Meter, or equivalent, is a portable
-pH monitoring instrument for determining pH in surface and
groundwaters, waste systems, and other water quality applica-
tions. '

The instrument requires field calibration daily or each time
the meter is turned on (if more than once per day). Distilled

water and buffer solutions (pH 7 and pH 4) are required for.

field calibration. All solutions must be at the same tempera-
ture to reduce meter stabilization time and to maintain accu-
racy. The instrument is calibrated as follows:

1. Rinse the electrode in distilled water.

1-36
6572B43




IWESTENG

2. Place the electrode in the pH 7 buffer solution and allow
the meter reading to stabilize.

3. Adjust the control using the knob on the front panel of the
instrument until the meter reads pH 7.

4, Rinse the electrode in distilled water.

5. Place the electrode in pH 4 solution and allow the meter
readout to stabilize.

6. Adjust the control knob until the meter reads the correct
value of the pH 4 solution. '

7. Rinse probe in distilled water.
8. Repeat steps 2 through 7.

9. Record results in logbook.

1.7.1.6. Magnetometer

Magnetic measurements will be obtained using a Scintrex V-92
portable cesium high-sensitivity magnetometer or equivalent.
The magnetometer unit includes a digital readout, a sensor
head, and sensor electronics that are connected by a wooden
staff and a rechargeable battery belt. A detailed description
of the magnetometer's operation principles can be found in the
Scintrex operations manual (Scintrex Limited).

The calibration at the magnetometer is performed by the manu-
facturer. The initial adjustment is done at the start of the
survey to ensure that most of the readings can be taken on the
most accurate (lowest) scales. Suppose, for instance, that
variations of the magnetic field in the area are expected to be
within 1,000 gammas:

1. Turn the Main Switch (1) to +.
2. Turn the Range Switch (2) to 1,000 gammas.

3. Turn the Latitude Switch (3) to a position that brings the
needle of the meter on scale.

4. Turn the Latitude Fine Control (4) so that the needle of
the meter is in an appropriate part of the- scale, usually
around the mid-point. Replace the cap covering the Lat-
itude Fine Control. ~ : .

The instrument has now been set to read in the area and the

survey can be carried out without altering the Latitude Switch
(3) and Latitude Fine Control (4). Should any. reading go off
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scale, rather than change switches (3) and (4), it is more
practical to change the Range Switch (2) to the next higher
range. ,

If the magnetic values in the survey area are expected to vary
by less than 300 gammas, the initial adjustment may be made to
the mid-point of the 300 gammas scale.

1.7.2 Laboratory Equipment

Before any instrument is used as a measuring device, the in-
strumental response to known reference materials must be deter-
mined. The manner in which various instruments are calibrated
is dependent on the particular type of instrument and its in-
tended use. All sample measurements are made within the cali-
brated range of the instrument.

Laboratory instrument calibration typically consists of two
types: initial calibration, and continuing calibration. In-
itial calibration procedures establish the calibration range of
the instrument and determine instrument response over that
range. - Typically, three to five analyte concentrations are used
to establish instrument response over a concentration range.
The instrument response over that range is expressed as a cor-
relation coefficient (e.g., for atomic absorption, inductively
coupled plasma, UV-visible/infrared spectrophotometry, ion
chromatography) or by a response factor, amount/response (e.g.,
for 'gas chromatography, gas chromatography/mass spectrometry,
_high-performance liquid chromatography). '

Continuing calibration usually includes measurement of the in-
strument response to fewer calibration standards and requires
instrument response to compare with certain limits (e.g., 10
percent) of the initial measured instrument response.

The specific instrument calibration procedures for various
instruments used in the lab are found in the WESTON Analytics
QAP attached as Appendix A.

1.8 FIELD ANALYTICAL PROCEDURES

1.8.1 Field Testing and Screening

As part of the analytical protocol for all samples, several
parameters will be tested in the field. All liquid samples will
be tested for temperature, pH, specific conductance (SC),.and
total volatile organic -(TVO) vapors in sample headspace. Soil
samples will be tested for TVO only. At each sampling location,
a sample aligquot will be collected in a clean 8-ounce jar for
the purpose of field testing. The following subsections de-.
scribe the procedures for analysis of field parameters.
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1.8.1.1 pH Measurement

The pH of all liquid samples will be measured using a Fisher
Model No. 107 portable water pH meter (or equivalent). Before
analyzing a sample, the pH meter will be calibrated and checked
against the provided buffer solutions. The probe is then rinsed
with distilled water and placed in the sample to be tested. One
minute should be allowed for the meter to stabilize and the
reading then recorded in the field log book. After the reading
is taken, the probe will be rinsed with distilled water and
placed in 7.0 buffer solution until its next use. '

1.8.1.2 Specific Conductance and Temperature Measurement

The specific conductance and temperature of all ligquid samples
will be taken with a YSI Model 33 meter (or equivalent). When
not in use, the probe will be placed in a jar of distilled
water. Prior to placing the probe in the sample and after
taking the specific conductance and temperature of the sample,
the probe will be rinsed with distilled water. The temperature
should be taken with the knob set on “temperature" and the
specific conductance measured using the appropriate range of
the "conductance" setting. One minute should be allowed for the
reading to stabilize prior to recording the measurement in the
field log book.

1.8.2 Laboratory Methods

Laboratory analytical methods proposed for use in this project
to analyze soil, sediment, and water samples are listed in
Table 1-6. Appendix B contains a 1list of parameters to be
determined for each analytical method, and the 1limits of
detection (LODs) for each parameter.

The 1limits of detection 1listed in Appendix B are based on
instrument detection 1limits for c¢lean water (with no inter-
ference). Instrument detection 1limits are determined by
following the ©procedures detailed in the WESTON standard
Analytical Laboratory Quality Assurance Plan (see Appendix A).

For inorganics analyses, the instrument detection 1limits are
expected to be below the required LODs. Therefore, the LODs
provided in Appendix B will be used as detection limits for
reporting purposes for inorganics analyses.

For organics analyses, the instrument detection 1limits for
clean water are expected to be close to the LODs listed in Ap-
pendix B. The actual lower quantification 1limits of organic
compounds in most environmental samples are expected to be
higher than the LODs listed. Therefore, the Practical Quantifi-
cation Limit (PQL) convention will be used for reporting of
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Table 1-6
Summary of Analytical Methods
IRP Phase I11, NWS Earle, New Jersey
Method
Parameter Soil/Sediment Water

Organics (TCL)

VOCs EPA CLP Sowa@ EPA CLP SOwe
BNASs EPA CLP sowa EPA CLP sowa
Pesticides/PCBs EPA CLP SOW@ EPA CLP sOwa
Inorganics

Cyanide EPA CLP SOWP EPA CLP SOWP
Metals (TAL) EPA CLP SOWP EPA CLP SOwb

Total petroleum

hydrocarbons SW9071/E418.1 NA
Nitrate/nitrite ASTM D3987/E353.1 E353.1
Explosives
Picric acid WESTON , . USGS :
Nitrocellulose®€ LY02 COE/WESTON
Nitroglycerin€ LYO02 COE/WESTON
2,4,6-Trinitrotoluene LWO02 Uwo1
2,4-Dinitrotoluene LW02 UWo1l
2,6-Dinitrotoluene LWO02 : Uuwol
Tetryl LW02 : UWo1
1,3, 5—Tr1n1trobenzene ‘LW02 Uwol
1,3-Dinitrobenzene LWO02 ' UW01
HMX S LW02 Uwo1l
RD¥X ' LWo2 . o UWwol

NA Not applicable.

a U.S. EPA Contract Laboratory Program Statement of Work for

‘ Organics, 2/88 and revisions.

b U.S. EPA Contract Laboratory Program Statement of Work for
Inorganics, 7/88.

€' These two compounds cannot be dlstlngulshed from each other
by these methods.
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organic analytical data as recommended for specific methods and
matrices in "Test Methods for Evaluating Solid Waste" (SW846,
. November 1986, Third Edition). Values below the stated PQLs
will be qualified with a "J" to indicate the presence of a
compound that meets the identification criteria but for which
the concentration is 1less than the sample PQL and is, there-—
fore, estimated rather than accurately quantified.

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

1.9.1 Field and Technical Data

The field and technical (nonlaboratory) data that will be col-
lected during the Phase III effort at NWS Earle can generally
be characterized as either "objective" or "subjective" data.

Objective data include all direct measurements of field data
such as field screening/analytical parameters, water level
-measurements, and geophysical data. Subjective data include
descriptions and observations such as lithologic descriptions
of well cuttings and soil borings.

1.9.1.1 Field and Technical Data Reduction and Recording

As described in Subsection 1.6.2.2, all field data will be re-
corded by field personnel in bound field notebooks and in ring
binders on the appropriate field forms. For example, during
drilling activities, the field team member supervising a rig
will keep a chronologic log of drilling activities, a vertical
descriptive log of lithologies encountered, (following the Uni-
fied Soil Classification System in Appendix C), other pertinent
drilling information (staining, odors, field screening, atmos-—
pheric measurements, water levels, geotechnical data), and a
labor and materials accounting in his/her bound notebook.

After checking the data in the field notebooks and forms (see
Subsection 1.9.1.2), the data will be reduced to tabular form,
wherever possible, by entering it in data files. Objective data
may be set up in spreadsheet type tabular files (e.g., water
level data) or as two-dimensional arrays (e.g., magnetometer
data). Subjective data such . as soil boring and well logs will
be filed as hard copies for later review and for incorporation
into technical reports, as appropriate. :

1.9.1.2 Field and Technical Data Validation

Validation of objective field and technical data will be per-
formed at two different levels. On the first level, data will
be validated at the time of collection by following standard
procedures and QC checks (e.g., triplicate measurements) speci-
fied in Section 2. At the second level, after data reduction
"into tables or arrays, the data will be reviewed for anomalous
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values. Any inconsistencies or anomalies discovered by this
review will be resolved immediately, 1f possible, by seeking
clarification from the field personnel responsible for collect-
ing the data.

Subjective field and technical data will be validated by the
review of field reports for reasonableness and completeness. In

addition, random checks of sampling and field conditions will ~

be made to check recorded data at that time to confirm the re-
corded observations. Whenever possible, peer review also will
be incorporated into the data validation process, particularly
for subjective data, in order to maximize consistency among
field personnel. For example, during drilling activities, sche-
duled periodic reviews of archived lithologic samples will be
performed to ensure that the appropriate lithologic descrip-
tions and codes are being consistently applied by all field
personnel.

1.9.2 Laboratory Data

All analytical data are recorded into bound laboratory note-
books. issued by the QA Coordinator. Data are recorded and as-
sociated with the unique WESTON laboratory sample identifica-
tion number and the field sample identifier. For 1inorganic
(nonmetal) analyses, the bound notebook pages are preformatted
for each analytical method. These pages contain the. following
information:

Analytical method.

Analyst.

Date. :

Reagent concentrations.

Instrument settings (as applicable).
Raw data. '

The 1laboratory analysts sign and date all notebook entries
daily. The notebook pages are reviewed periodically by the Sec-
tion Manager prior to final data assembly. Copies of strip-
chart outputs (chromatograms, etc.) are maintained on file.

1.9.2.1 Laboratory Data Reduction

At the completion of a set of analyses, all calculations are
completed and checked by the analyst. The associated quality
control data (blanks, blank spikes, duplicates) are entered
onto quality control charts and verified to be within control
limits. If all data are acceptable, the data are entered into
the laboratory computer system and the data summaries (notebook
pages, final concentrations) are submitted to the Section Man-
ager for review. This is the procedure for all inorganic ana-
lytical data. For organic analytical data, summary reports are

1-42
6572B4°




WWESTEAN

manually generated for review by the Section Manager. After
approval, data are manually entered into a computer terminal
(Lotus format). If QC samples do not meet acceptance cri-
teria,the appropriate Laboratory Secticn Manager and the QA Co-
ordinator are notified, and corrective action is taken as de-
scribed in Subsection 1.14.2.

Acceptable data .are submitted to the Laboratory Section Manager
for review. Following approval by the laboratory Section Man-
ager, the laboratory Data Manager is notified that data are
ready to be reported, and the completed analyses are removed
from the laboratory backlog. .

The laboratory Data Manager generates a hard copy data summary
that is reviewed and signed by the laboratory Section Manager
and the Laboratory Manager.

1.9.2.2 Laboratory Data Validation

In addition to the data review performed by analysts and the
appropriate laboratory Section Manager, the laboratory QA Coor-
dinator performs an internal audit of approximately 10 percent
of the data reported by the WESTON Analytical Laboratory. This
audit focuses on compliance of data with laboratory quality
control requirements and client contractual requirements. This
audit includes selective checks on calculations, verification
of the report format, and completeness of the data report pack-
age.

Laboratory data validation and 1laboratory deliverables for the
Remedial Investigation will meet the minimum requirements of
NESSA 20.2-047B, Section 7.

1.9.2.3 Laboratory Data Reporting

Laboratory data will be reported in tabular listing using the
Wallace system. The laboratory data reports will include sam-
ple analytical results, second-column confirmation results, re-
portable field and 1laboratory QA/QC sample analytical results
(as specified in Subsection 1.10), method limits of detection,
and sample practical quantitation limits (PQLs).

1.9.3 Data Management

Laboratory data will be compiled in tabulated databases. These
data will be stored in both paper copy and in magnetic form. A
copy of both formats shall be submitted to the Navy. In addi-
tion, a copy will be on file in WESTON's permanent project
files. These data are kept a minimum of 5 years in the perma-
nent project files.

Field notes, technical reports, and original diagrams are Kkeep
in the permanent project files. Magnetic media copies, if
available, are stored along with a paper copy in 'the project
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files. Originals of large scale maps are stored in the project
files. Records for both analytical data and project files are
retained by WESTON for a minimum of 5 years. :

1.10 INTERNAL QUALITY CONTROL CHECKS

1.10.1' Internal Quality Control Checks -- Field

The quality assurance effort for a field investigation program
is developed to ensure and wvalidate that inconsistencies in
protocols or the field protocols themselves do not introduce
error into the data collection process. To achieve this goal,
standard operating procedures (SOPs) have been developed, as
described in Section 2, and will be followed as consistently as
possible by all field personnel given the variability of natur-
al conditions encountered in the field. Any deviation from SOPs
necessitated by unanticipated field conditions will be fully
documented as they occur. An integral part of SOPs are the
quality control checks for each type of field method (see
Section 2).

Specifically, field quality control checks have been introduced
into the sample collection procedures to minimize (and identify
if it occurs) the potential for interference or introduction of
nonenvironmental contaminants during sample collection, stor-
age, transport, and/or equipment decontamination. These checks
are provided through collection of field quality contrel sam-
ples. The following types of quality control samples will be
included in the sampling quality assurance program: -

. One trip blank with every cooler of water VOCs samples
sent to the laboratory. Definition of trip blank: a
sample bottle is filled with ASTM Type 1I reagent wa-—

ter (certified analyte free), is transported to the.

site, is handled like a sample, and is returned to the
laboratory for analysis (trip blanks are not to be
opened in the field). Type II reagent water is the
trip blank for water samples.

] One set of equipment rinse blanks daily for every sam-
pling event. Definition of equipment blank: Type II
" reagent water 1s poured into the sampling device (or
pumped through it in the case of sampling pumps), is
transferred to the sample bottle, and is transported
to the laboratory for analysis. Initially, samples

from every other day will be analyzed. '

L] Ten percent of the total number of samples will be
obtained as field duplicates (all parameters analyzed)
for water samples. Definition of duplicate: two sam-
ples collected independently at a sampling location

during a single act of sampling. Field duplicates will
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be indistinguishable from other analytical samples so
that personnel performing the analyses are not able to
determine easily which samples are duplicates.

. Ten percent of the total number of samples will be
obtained as field duplicate or replicates (all parame-
. ters analyzed) for soil/sediment samples. Definition
of replicate: a single sample is collected and then
divided into two equal parts for the purpose of analy-
sis. Field replicates will be indistinguishable from
other analytical samples so that personnel performing
the analyses are not able to determine which samples

are replicates. . A ‘

1.10.2 Internal Quality Control Checks -- Laboratory

The quality of analytical data generated daily in the WESTON
laboratories 1is controlled by the implementation of WESTON's
standard Analytical Laboratory Quality Assurance Plan (see
Appendix A). As specified in the plan under "Method Perform—
ance," types and frequencies of internal quality control checks
have been developed for each analysis type. In general, inter-
nal laboratory QC checks will consist of the following:

] Method Blanks. Method blanks usually consist of labo-
ratory reagent-grade water treated in the same manner .
as the sample (i.e., digested, extracted, distilled,
etc.) that 1is then analyzed and reported as a stan-
dard sample would be. .

] Method Blank Spike. A method blank spike is a sample
of laboratory reagent-grade water fortified (spiked)
with the analytes of interests that 1is prepared and
analyzed with the associated sample batch. Method
blank spikes are not included with VOCs analyses since
the same function is served by the calibration stan-
dard analysis. '

e Matrix Spikes. A matrix spike is an aliquot of a field
sample that 1is fortified (spiked) with the analytes of
interest and analyzed with an associated sample batch
to monitor the effects of the field sample matrix
(matrix effects) on the analytical method. Matrix
spikes are performed only in association with selected
protocols, as specified in Appendix A. For each sample
round, matrix spikes will be prepared once every 20
samples per matrix. :

. Laboratory Duplicate Samples. Duplicate samples are
obtained by splitting a field sample into two separate
aliquots and performing two separate analyses on the
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aliquots. The analysis of laboratory duplicate monitors
sample precision; however, it may be affected by sample in-
homogeneity, particularly in the case of nonaqueous sam-—
ples. Laboratory duplicates will be run and reported for
specific analyses only, as specified in Appendix A. For
each sample round, a laboratory duplicate will be run with
every 20 field samples.

In addition to the quality control samples described above, the
following three additional types of independent quality control
checks (not associated with field sample batches) are routinely
analyzed in the laboratory:

° Laboratory Control Standard for Inorganics. This 1s a
standard solution with a certifiied concentration that
is analyzed as a sample and is used to monitor ana-
lytical accuracy.

° Blind Performance Sample. This is a QC sample of Known
concentration obtained from the U.S. EPA, the National
Bureau of Standards (NBS), or a commercial source. The
blind performance sample 1is not recognizable to the
analyst as a performance sample and is used to monitor
analytical accuracy. ‘

o Known Performance Sample. A known performance sample

is the same as a blind performance sample, but is

" identified to the analyst so that he/she may use it to

check the accuracy of an analytical procedure. It 1is

particularly applicable when a minor revision or ad-

justment has ‘been made to an analytical procedure or
instrument.

1.11 PERFORMANCE AND SYSTEM AUDITS

Audits may consist of two types -— system audits, and perform-—
ance audits. The purpose of a system audit is to determine
whether appropriate corporate, division, and project systems
are in place. A performance audit is used to indicate whether
_those systems are functioning properly.

1.11.1 Project System Audits

WESTON's Director of Quality Assurance will periodically, on an
unannounced basis, call for a corporate project audit (system
audit). The Project Manager must respond by submitting the
Project Quality Control Plan (in this case, the project QAPP),
and the auditor will then determine whether the QAPP is in-
place. The auditor also will determine whether the reviews
called for in the QAPP have been and are being conducted. On a
scheduled basis, certain projects are identified by the Direc-
tor of Quality Assurance for a more formal audit. These audits
evaluate in depth the implementation of the QA Program for the
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project as they apply to field and data analysis and reduction
procedures. The Division Operations Manager, in his role as
Division Quality Assurance Officer, may request the Director of
Quality Assurance to perform an audit or may conduct the audit
himself. One corporate project audit will be scheduled for NWS
Earle. -

1.11.2 Technical Performance Audits

Technical performance audits will be performed on an ongoing
basis during the project as field data are generated, reduced,
and analyzed. All numerical analyses, including manual calcula-
tions, mapping, and computer modeling, will be documented and
will be the subject of performance audits in the form of qual-
ity control review, numerical analysis, and peer review. All
records of numerical analyses will be legible, reproduction
quality, and complete enough to permit logical reconstructicn
by a qualified individual other than the originator.

1.11.3 Field Performance Audits

Periodic in-field performance audits will be conducted by the
appropriate technical QA Officers for the particular discipline
of field activities (e.g., geoscientist to audit well drilling
activities). The purpose of the field audits will be to ensure
that the methods and protocols detailed in this QAPP are being
consistently adhered to in the field.

Prior to the audit, the auditing QA Officer will prepare check-
lists to ensure completeness of the review and to document the
results of the audit. Items to be examined may include, as ap-
propriate, the availability and implementation of approved work
procedures; calibration and operation of equipment; packaging,
storage, and shipping of samples obtained; and documentation
procedures.

The records of field operations will be reviewed to verify that
field-related activities were performed in accordance with ap-
propriate project procedures. Items reviewed will include, but
not be limited to, the calibration records of field equipment,
daily field activity logs, chain-of-custody documentation, and
field logs. Audits of field activities will occur at least once
during the activities.

During an audit and upon its completion, the auditors will dis-
‘cuss the findings with the individuals audited and cite any cor-
reactive actions to be initiated.

Minor administrative findings that can be resolved to the
satisfaction of the auditors during an audit are not required
to be cited as items requiring corrective action. Findings that
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are not resolved during the course of the audit and findings
affecting the overall quality of the project, regardless of
when they are resolved, will be noted on the audit checklist

and the results provided to the Project Manager, who will
ensure that the corrective actions have been implemented.

1.11.4 Laboratory System Audits

WESTON participates in several external system audits sponsored
by state regulatory agencies and the U.S. EPA. These system
audits involve on-site evaluation of the WESTON laboratory sys-
tems. The type of audit, auditing agency, and frequency of
these audits for the WESTON Analytical Laboratory are summarized
in Table 1-7.

The WESTON laboratory QA Coordinator audits systems at least
once annually. The internal audit consists of a review of sys-
tems, procedures, and documentation. Any deficiencies/devia-
tions are documented, and a summary report is prepared.

1.11.5 Laboratory Performance Audits

WESTON participates 1in several external performance audits
sponsored by those agencies listed in Table 1-7. These perform-
ance audits are in the form of blind performance samples sub-
mitted by the auditing agency.

The laboratory QA Coordinator has overall responsibility for
‘monitoring the internal QA/QC program. The QA Coordinator has a
staff to provide in-house audits and to review and validate an-
alytical data packages. The QA Coordinator is also responsible
for scheduling and coordinating external systems audits and for
reviewing data for performance samples received. The QA Coordi-
nator supplies blind performance samples to the laboratory at
least semiannually.

1.12 PREVENTIVE MAINTENANCE OF EQUIPMENT

1.12.1 Field Equipment

As discussed in Subsection 1.7, the field equipment will have
been properly calibrated, charged, and in good general working
condition prior to the beginning of each working day. WESTON's
central equipment stores performs maintenance and calibration
of equipment prior to field use.

All field instruments will be properly protected agalnst in-
clement weather conditions during the field 1nvest1gat10n Each
instrument is specially designed to maintain its operating in-
tegrity during variable temperature ranges that are represen-
tative of ranges that will be encountered during cold-weather
working conditions. At the end of each working day, all field
equipment will be taken out of the field and ;ﬂaced in a cool
dry room for overnlght storage.

1-48
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Table 1-7

Summary of External Performance and Systems Audits,
WESTON Analytical Laboratories

Agency Parameters Type Frequency Purpose
Illinois EPA ' WS/WP Performance Semiannually¥* Water/Waste-
: water Cert.
Requirement
NY Department WS/WP Performance Semiannually Water/Waste-
of Health ' water Cert.
. Requirement
NY State Dapart- Inorganic/ Performance Semiannually Required for
ment of Energy Organic HSL System Annually State Analyti-
Conservation : cal Contract
NJ Department WS/WP Performance Annually Water/Waste-
of Environmental System Every 2 ¥rs. water Cert.
“rotection ‘. : Requirement.
PA Department WS /WP Performance Annually Water/Waste-
of Environmental System Every 2 Yrs.* Water Cert.
Resources Requirement
U.5. EPA Inorganic/ Performance Quarterly Superfund Re-
Organic HSL System Every 2 Yrs.* lated Analyti-
cal Work
U.S. Army Corps Inorganic/ Performance As contract Water/Waste-
of Engineers Organic System requires water Super-
(DERA) fund Analyti-
cal Work
U.S. Navy Inorganic/ Performance As required by Laboratory
Organic U.S. Navy Qualification

and Approval
for Analytical
Work

*Last on-site by U.S. EPA was performed in May 1987, iast PA DER on-site was per-

formed in May 1987, and last IEPA on-site was performed in June 1987.

WS
?

1]
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All subcontractor equipment (e.qg. drill rigs, water trucks,
etc.) will arrive at the site each day in proper working condi-
tion. All 1lubrication, hydraulic, and motor oils will be

checked by the subcontractors prior to the start of each work
day to ensure that all fluid reservoirs are full and that there
are no leaks.

Prior to the start of each work day, the WESTON Field Super-
visor also will inspect all equipment for fluid leaks. If a
leak is detected, the equipment will be removed from service
for repair or replacement.

1.12.2 Laboratory Equipment

The ability to generate valid analytical data requires that all
analytical instrumentation be properly maintained. The WESTON
Analytical Laboratory maintains full service contracts on all
major instruments. These service contracts not only provide
routine preventive maintenance, but also emergency repair serv- .
ice. The elements of the maintenance program are discussed in
the following subsections.

1.12.2.1 Instrument Maintenance Logbooks

Each analytical instrument is assigned an instrument 1logbook,
in which all maintenance activities are recorded. The informa-
tion entered in the instrument log includes: '

Date of service.

Person performing service.

Type of service performed and reason for service.
Replacement parts installed (if appropriate).
Miscellaneous information. :

If service is performed by the manufacturer, a copy of the serv-
ice record is taped into the page facing the notebook page where
the above information is entered.

1.12.2.2 Instrument Calibration and Maintenance

Preventive maintenance and calibration by manufacturers' serv-
ice representatives are provided on a routine basis. The main-
tenance procedures and frequencies for major analytical instru-
ments are given in Table 1-8.

WESTON service agreements provide for preventative maintenance,
emergency service, and emergency shipping of spare parts. For
emergency response, service contracts on the gas chromatographs,
GC/MS instruments, and AA/ICP requlre on-site response within
48 to 72 hours. (Typically, service representatives are on site
within 24 hours of a service call.) The service contracts also
provide for 24-hour delivery of critical spare parts in re-
sponse to a service request.
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Table 1-8

Instrument Maintenance Schedule
WESTON Analytical Laboratories

Preventative Service
Instrument Maintenance Contract
Gas Chromatograph/Mass Spectrometers Semiannualiy Yes
'Gas Chromatographs Semiannually Yes
GC Detectors (FID, EC,-PID, As needed Yes
Hall, NPD, FPD)
High Performance Liquid Chromatographs As needed No
Atomic Absorption Spectrometers .
(Flame and Furnace) Semiannually Yes .
Inductively Coupled Plasma
Spectrometers Semiannually Yes
Analytical Balances Annually Yes
Ion Chromatographs Annually Yes
Spectrophotometers As needed No
Cold Vapor Mercury Analyzers As needed No
Technicon Autoanalyzers As needed No
Conductivity Meters As needed No
Ovens As needed No
pH/Specific Ion Meters As needed No
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1.12.2.3 Spare Parts

WESTON's laboratory maintains an inventory of routinely re-
quired spare parts (including, for example, sources, vacuum
pumps and filaments for GC/MS torches, and burner heads for
AA/ICP). o

The instrument operators along with the appropriate Section Man-
ager have the responsibility to ensure that an acceptable in-
ventory of spare parts is maintained.

1.13 DATA ASSESSMENT PROCEDURES

1.13.1 Field Data
1.13.1.1. Precision

"All liquid samples will be tested for temperature, pH, and spe-

cific conductance. Also, geophysical field methods are planned
for certain sites. Field parameter and magnetometry measure-
ments will be taken using precision procedures outlined in Sec-
tion 2. These procedures are developed spec1f1ca11y for each
individual measurement.

1.13.1.2 Accuracy

To ensure accuracy of measurement of field parameters, the field
instruments will be calibrated daily to standards of known con-
centrations, if possible, as discussed in Subsection 1.7.

1.13.1.3 Completeness

The Site Manager is responsible for ensuring that all equipment
is functioning and calibrated properly so that all field meas-—
urements made meet the requirements for accuracy and precision.
Together, the Site Manager and Project Manager will review
field data as they are compiled to ensure completeness.

1.43.2 Laboratory Data

The QA objectives for precision, accuracy, and completeness are
given in Subsection 1.4. This subsection discusses the routine
procedures used for assessment of those criteria. .

1.13.2.1 Precision

The prec151on of analyses of repllcate samples is calculated as
given in Subsection 1.4.2. The precision requirements for organ-
ic analyses are given in Table 1-9. All analytical data are re-
viewed relative to those criteria.

For metal and inorganic analyses, the QA objective for preci-
sion is +20 percent relative percent difference (RPD) between
replicate analyses. .

' 1-52
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Table 1-9

QA Objectives for Precision of
. Laboratory Organic Analyses,
IRP Phase 111, NWS Earle, New Jersey

Matrix Spike  Recovery Limits (%) RPD Limits (%)

Fraction Compound * Water Soil/Sed Water Soil/Sed
vOC ~1,1-Dichloroethene 61-145 59-172 14 22
vOoC Trichlorocethene 71-120 62-137 14 24
voC Chlorobenzene 75-130 60-133 13 21
vVOC Toluene : 76-125 59-139 13 21
vVOoC Benzene 76-127 66-142 11 21
BNA 1,2,4-Trichloro-

benzene 39- 98 38-107 28 23
BNA Acenaphthene 46-118 31-137 31 19
BNA 2,4-Dinitrotoluene’ 24— 96 28— 89 38 47
BNA Di-n-butyl phthalate 11-117 29-135 40 47
BNA |, Pyrene 26-127 35-142 31 36
BNA N-Nitroso-di-n-

propylamine , 41-116 41-126 38 38
BNA l,4-Dichlorobenzene 36- 97 28-104 28 27
Acid. ‘Pentachlorophenol 9-103 17-109 50 47
Acid Phenol 12- 89 26— 90 = 42 35
Acid 2~-Chlorophenol 27-123 25-102 40 50
Acid 4-Chloro—-3-methyl- '

phenol 23— 97 26-103 42 33
Acid 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
PCB Arochlor 1254 Not Established 30 50

* The 1list provided includes those compounds most commonly
used for QA/QC precision control in the groups of analytes
shown based on current U.S. EPA Contract Laboratory Program
requirements. .
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1.13.2.2 Accuracy

The calculation of analytical accuracy for organic compounds is
as given in Subsection 1.4.1, and the criteria for assessing
accuracy for surrogate recovery are those given in Table 1-10.

For metals, analytical accuracy is measured from analysis of a
laboratory control standard and a sample fortified with the
element of interest. The QA objectives for accuracy in metals
analysis for these QC samples are:

Sample ' Recovery (%)
Laboratory Control Standard 80 - 120
Fortified Sample A 75 - 125

1.13.2.3 Comp leteness

Completeness has been defined in Subsection 1.4.3 as a measure
of the amount of analytical data of acceptable quality (i.e.,
data meeting all accuracy and precision criteria) generated by
an analytical method or system. The minimum goal for complete-
ness is 85 percent, and the ability to exceed this goal is to-
tally dependent on the applicability of the analytical methods
to ;he sample matrices analyzed (especially for organic analy-
ses). :

1.14 CORRECTIVE ACTION

1.14.1 Field Corrective Action

The initial responsibility for monitoring the quality of field
measurements and observations 1lies with the field personnel.
The Site Manager is responsible for verifying that all quality
control procedures are followed. This requires that the Site
Manager assess the correctness of field methods and the ability
to meet quality assurance-objectives. If a problem that might
jeopardize the integrity of the project or cause some specific
quality assurance objective not to be met occurs, the Site
Manager will notify the Project Manager and the appropriate
technical QA Officer. An appropriate corrective action will
then be decided upon and implemented. The Site Manager will
document the problem, the corrective action, and the results.
Copies of the documentation form will be provided to the Proj-

ect Manager, the appropriate technical QA Officer, and the

Project Director.

1.14.2 Laboratory Corrective Action

The initial responsibility to monitor the quality of an analyt-
ical system lies with the analyst. In this pursuit, the ana-
lyst will verify that all quality control procedures are fol-
lowed and results of analysis of quality control samples are

'1-54
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Table 1-10

Laboratory Organic Analyses,

IRP Phase 111, NWS Earle, New Jersey
Low/Medium

Fraction Surrogate Compound Water Soil/Sediment
VOC  Toluene-dg 88-100 81-117
vOoC 4-Bromo—-fluorobenzene 86-115 74-121
voC 1,2-Dichloroethane-dy 76-114 70-121
BNA Nitrobenzene-dsg 35-114 23-120
BNA 2-Fluorobiphenyl 43-116 30-115
BNA  p-Terphenyl-djqs 33-114 18-137
BNA Phenol-ds 10- 94 24-113
BNA 2-Fluorophenol 21-100 25-121
BNA  2,4,6-Tribromophenol 10-123 19-122
Pest. Dibutylchlorendate 24-154* 20-150*

*These recoveries are advisory only.
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within acceptance criteria. This requires that the analyst as-
sess the correctness of all of the following items, as appropri-
mate: :

Sample preparation procedure.
Initial calibration.
Calibration verification.
Method blank result.
Laboratory control standard.

If the assessment reveals that any of the QC acceptance crite-
ria are not met, he must immediately assess the analytical sys-
tem to correct the problem. He notifies the Section Manager and
QA Coordinator of the problem and, if possible, identifies po-
tential causes and corrective action. ,

The nature of the corrective action obviously depends on the
nature of -the problem. For example, 1if a continuing calibration
verification is determined to be out of control, the corrective
action may require recalibration of the analytical system and
reanalysis of all samples since the last acceptable continuing
calibration standard.

When the appropriate corrective action measures have been de-
fined and the analytical system is determined to be "in con-
trol," the analyst documents the problem, the corrective ac-
tion, and the data demonstrating that the analytical system is
in control. Copies of the documentation are provided to the
Section Manager and QA Coordinator. The critical path for as-
sessing the correctness and acceptability of analytical data is
shown in Figure 1-8.

1.15 QUALITY ASSURANCE REPORTS

1.15.1 Field QA Reports

The Site Manager will provide the appropriate technical QA
Officer with daily field progress reports and compiled field
data sets at weekly or monthly intervals, as appropriate. In
addition, the appropriate technical QA Officer will be copied
"for all corrective action documentation. The appropriate techni-
cal QA Officers will perform unannounced field QA audits. On
the basis of this information, each of the technical QA Offi-
cers will provide quarterly QA update memos for this project to
the Project Manager. The Project Manager will be notified imme-
diately of field QA situations requiring corrective action.

1.15.2 Laboratory QA Reports

The laboratory QA Coordinator provides monthly, quarterly, and
annual reports to the WESTON Corporate QA Coordinator..
These reports summarize QA activities for the reporting period
including results of performance audits (external and internal),

1-56
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results of system audits (external and internal), summaries of
corrective action 'to remedy out-of-control situations, and rec-
ommendations for revisions of laboratory procedures to im-
prove the analytical systems. In addition, the Laboratory Man-
ager for this project will provide QA update memos for each
sampling episode to the Project Manager upon evaluation of the
analytical work for that episode. The Project Manager will be
notified immediately of laboratory QA situations requiring im-
mediate corrective action.
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SECTION 2
METHODS PROTOCOLS
This section describes specific field and laboratory protocols

to be applied to the IRP Phase III investigation at NWS Earle.
2.1 MAGNETOMETER SURVEY

A magnetometer survey 1s planned for sites where monitor well
drilling or soil borings are to be performed. This is not a
general survey and is only intended to fieldcheck the drilling
locations.

This subsection describes the objectives to be met and general
methodologies to be followed in performing magnetometer surveys
at these sites. The magnetometer will also be used to survey
the area of a suspected underground storage tank at Site 7.

The magnetic surveys will be performed using a Scintrex flux-
gate magnetometer or equivalent instrument. The magnetometer is
sensitive to ferromagnetic minerals and ferrous metals. Meas-
urements will be taken on a 5- by 5-foot grid over a limited
area to 1increase the probability of locating the suspected
buried objects. These surveys will be used to avoid encounter-
ing the buried tank during drilling and to locate the suspected
buried objects at Site 7.

Depending on the results of the data from the initial survey, a
denser grid size may be required to resolve any magnetic anom-
alies. All profiles will be oriented approximately from south
to north.

The follbwing QA/QC procedures will be followed during the mag-—
netic surveys:

° Background readings will be obtained in the immediate
vicinity Jf the site.

L Base station readings will be taken at a maximum of
every 30 minutes to measure the diurnal variation of
the earth's magnetic field. These readings will be
taken on or near the landfill where background mag-
netic readings are expected. Diurnal corrections will
be applied if the variation is found to be significant
in relation to magnetic anomalies present at the land-
£ill. :
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° The first and last station readings along each tra-
verse will be recorded in the field notebook and
compared daily with data downloaded from the automatic
recording device.

Corrections - for diurnal variations of the earth's magnetic
field will be applied to the data only if they are significant
with regard to magnetic anomalies identified. For the suspected
tank at Site 7 a computer—generated contour map of magnetic
data will be produced for data analysis purposes.

2.2 TEST BORINGS AND EXPLORATORY DRILLING

A combination of two different drilling methods, hollow-stem
augering and mud rotary drilling, will be used to install wells
at NWS Earle. Hollow-stem. auger techniques will be used for
test borings and monitor well installation that will require
soil samples. Descriptive drilling logs will be completed for
each test boring and monitor well. All well/borehole cuttings
will be removed by the Navy where specified by the Station
Point of Contact (POC), and the general area of the borehole
will be cleaned following completion of the well/borehole.

Drill cuttings suspected ta be contaminated will be container-
ized in new, unused 55-gallon drums provided by WESTON. An .HNu
photoionization meter will be used to monitor the breathing
zone during drilling operations and also to screen soil samples
for total wvolatile organics. Soils will be suspected of con-
tamination if abnormal discoloration or odor is present or if
meter readings greater than 5 ppm above background are en-
countered. Drums will be sealed and marked with the well/boring
number and the depths from which the suspected contaminated
soil cuttings were collected. The drums will be transported to
an on-base location designated by the POC. The station will be
responsible for ultimate disposal of contaminated soils. All
drilling equipment will be decontaminated as described 1in
Subsection 2.5.4.

2.2.1 Test Borings

Test borings will be installed using hollow-stem auger drilling
techniques and split-spoon -sampling following ASTM method
D1586—84 (see Appendix F). With split-spoon sampling, two
length-wise halves of a hollow 2-inch diameter, 24-inch long
steel tube are fitted together and fastened to the drill rods,
driven by repeated hammer blows at appropriate 2-foot inter-
vals, and recovered containing a soil core. Split-spoon samples
will be taken at continuous 2-foot intervals. '

The soil sample will be extruded from the remaining sections

onto a clean surface and described for 1lithology following the
Unified Soil Classification System (see Appendix C).

: 2-2
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Samples will Dbe selected for analyses from specific depth
intervals specified in the Work Plan and in Table 1-2. Where
semivolatile or volatile compounds are specified for analysis,
other intervals will be substituted if field instruments read-
ings warrant. Obvious discoloration or other physical pecu-
liarities will also be considered when selecting the sampling
intervals. Samples for volatile compounds analysis will be
taken immediately upon opening the core barrel with as little
disturbance as possible to the sample portion. After the sam—
ple is described and logged, the remaining portion will be ho-
mogenized in a stainless steel bowl, and an appropriately sized
aliquot will be selected for analysis.

2.2.2 Monitor Wells

Well borings will be advanced using 8-inch ID hollow-stem au-
gers without the use of drilling fluids. Case and wash tech-
niques, using 8-inch ID hardened-steel casing and tricone
roller bits, will be used if running sands become a problem.
Split-spoon samples will be collected continuously for descrip-
tive purposes. Lithology will be described following the Uni-
fied Soil Classification System (see Appendix C). Drinking-
quality water from the station water supply will be used in all
casing and washing operations.

2.3 MONITOR WELL INSTALLATION AND TESTING

Monitor wells will be installed similarly for shallow and deep
wells. Well logs and well construction summaries will be com-
pleted for each well installed (see Figures 2-1 and 2-2). The
monitor wells will be constructed in accordance with NJDEP
guidance on monitor well installation as shown in Table 2-1.

2.3.1 Shallow Monitor Wells

Shallow monitor wells will be installed using truck- or all-
terrain vehicle-mounted auger rigs. These wells will be
screened such that the screened interval extends 3 to 5 feet
above the water table.

After completion of each boring, the monitor well will be con-
structed using nominal 4-inch ID Schedule 40 PVC pipe with
flush-fitting threaded joints and Schedule 40 PVC No. 10 ‘slot
(0.010-inch) machine-slotted well screen with a threaded bottom
cap. Where natural gravel and sand is clean and caves around
the screen it will be used for a natural sand pack at the dis-
cretion of the WESTON site geologist. The annular space around
the screen will be backfilled with clean sand as the augers are
withdrawn. A seal consisting of 1 foot of bentonite pellets
will be placed above the sand pack followed by a neat cement
slurry concrete plug of Type I portland cement 2 to 3 feet from
the surface. :
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2N Well

‘Well Construction Summary

Location or Coords:

Elevation: Ground Level __

Top of Casing

Drilling Summary:

Construction Time Log:

Finish

Total Depth Taek Start
. as
Borehole Diameter Date | Time | Date | Time
Drilling:
Driller
Rig Geophys.Logging:
Bit(s) Casing:
Drilling Fluid

Surface Casigg

Filter Placement:

Well Design:
Basis: Geologic Log

Geophysical Log.____

Casing String(s): C=Casing S=Screen

Casing: C1

c2

Screen: St

82

Cementing:

Deveiopment:

Other:

Well Development:

FComments:

Centralizers

Fiiter Material

Cement

Other

FIGURE 2-2 WELL CONSTRUCTION SUMMARY

2-5 .




WESTENE

Table 2-1

NJDEP Monitor Well Construction and Grouting
Specifications for Unconsolidated Formations*

The monitor well must be installed by a New Jersey-licensed
well driller.

Monitor well design must conform with NJAC 7:9-7, 8, and 9.

The borehole diameter must be a minimum of 4 inches greater
than the casing diameter.

Acceptable grouting materials are:
Neat Cement - 6 gallons of water per 94-pound bag of cement.
Bentonite - 1 gallon of water per 1.5 pounds of bentonite.

Cement-Bentonite — 8 gallons of water to 5 pounds of -ben-
tonite dry mixed per 94—pound bag of cement.

Cement-Bentonite - 10 gallons of water per 8 pounds of ben-
tonite water-mixed with a 94-pound bag of cement.

Nonexpandable cement - 7.5 gallons of water per half tea-
spoon of aluminum hydroxide mixed with 4- pounds of ben-
tonite and 94 pounds of cement.

Nonexpandable cement - 7 gallons of water per half teaspoon
of aluminum hydroxide mixed with 94 pounds of cement (Type
I or Type II).

Potable water must, be used for mixing grouting materials
and drilling fluids.

Only threaded joints are acceptable as couplings.

The driller must maintain an accurate written log of all
materials encountered, and record construction details for
each well and the depth of water-bearing zones. This infor-
mation must be submitted to the Bureau of Water Allocation
as required by NJSA 58:4A.

A length of protective steel casing with a locking cap must
be securely set in cement around -the well casing. Flush
mount monitor wells are acceptable provided they have man-
holes, locking caps, and seals to prevent leakage of sur-
face water into the well
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Table 2-1
(continued)

9. The top of each well casing (excluding cap) must be surveyed
to the nearest 0.01 foot by a New Jersey-licensed surveyor.
The survey .point must be marked on each well.

10. NJDEP well permits well be obtained for all wells. Permit
members will be affixed to the outer casing of each well
via a metal tag.

11. NJDEP must be notified at least 2 weeks prior to drilling.

*From specification for monitor wells NJDEP.
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A protective casing of 6-inch black steel with a locking cap
will be placed over the PVC and set in the concrete plug except
where the well 1is required to be finished with a wvalve box
mounted flush with ground surface. All locks used will be keyed
alike. A small diameter drillhole (0.25- to 0.375-inch) will be
made near the bottom of each protective casing above the con-
crete plug to allow for drainage in the event that artesian
conditions are encountered. Figure 2-3 shows the typical con-
struction of the monitor wells. The outer casing will have a
steel plate attached containing the identification number of
the well in raised letters. The borings and temporary piezo-
meters will be surveyed and tied horizontally to the existing
coordinate system and vertically to a . U.S. Coast and Geodetic
Survey (USCGS) or United States - Geological Survey (USGS)
benchmark.

2.3.2 Final Development and Hydraulic Testing

Development will be performed using a centrifugal pump or
submersible pump. All pumps will have a minimum rating of 20
gpm and will be equipped with-clean wiring and polyethylene
tubing.

All pumps, including tubing, will be decontaminated between
wells. All wells will be pumped continuously for a minimum of
five well volumes and 20 minutes, unless they pump dry, in which
case they will be pumped intermittently. The pump intake will
initially be set at the bottom of the well and later moved
toward the top of the screen or borehole to ensure that water
is drawn through all portions of the screen or borehole.

Groundwater pH, temperature, and specific conductance will be
measured at regular 3-minute intervals during development. Well
development will continue until these readings have not changed
over successive 3-minute intervals.

2.4 WATER LEVEL DATA COLLECTION

As required by NJDEP, the tops of the inside well casings of
all monitor wells will be surveyed for elevation to the nearest
0.01 foot. The wells will be horizontally located to an accu-
racy of 1 foot and located on the topographic site maps to be
prepared or provided for this project. All work will be done
by a New Jersey licensed surveyor.

Groundwater level measurements will be taken in all wells prior
to sampling using an electric water level probe. Measurements
will be taken from a surveyed reference point marked on the top
of the DPVC or steel risers. These data will determine the
amount of water to be evacuated from each well prior to sam-
pling (see Subsection 2.6.1).  Using the water level probe,
water level measurements will be taken three times per well or
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FIGURE 2-3 TYPICAL WELL CONSTRUCTION
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until measurements are within =*0.01 foot. Measurements will be
recorded in the field notebook and on field sampling sheets.

Surface water staff gages will be established at surface water
sampling locations at Sites 4 and 10. The surface water levels
will be measured with a ruler against the metal staff gage to
the nearest 0.01 foot.

2.5 SAMPLE COLLECTION

2.5.1 Groundwater Samples

As discussed in Subsection 1.8, groundwater samples will be
taken from each well for pH, temperature, and specific conduc-
tance. After .initially calibrating the instruments according to
the methods in Subsection 1.7, measurements will be taken, and
the data will be recorded in the field log and on the field
sampling sheet.. Three sets of measurements will be taken for
each parameter. If the three measurements differ by greater
than 10 percent for specific conductance, 0.5 pH units for pH
measurements, or 1°C for temperature measurements, the instru-
ment will be recalibrated. The instrument probes will be
flushed with distilled/deionized water between sample measure-
ments. '

Groundwater sampling will be accomplished only after the wells
have been properly developed and purged. Groundwater sampling
will occur no earlier than 14 calendar days after well devel-
opment has been completed.

Upgradient wells will be sampled first at each site. In
general, wells suspected of having low levels of contamination
will- be sampled prior to those suspected of having medium or
high levels. '

Procedures for samplingbmonitor wells are as follow:

. Water level measurements will be taken to the nearest
0.01 foot with respect to the established survey point
on top of the well casing. All measuring devices used
in the well will be thoroughly rinsed with distilled
water prior to reuse. The depth to the top of the
water will be subtracted from the total casing depth
to determine the height:* and, subsequently, the volume
of standing water in the casing.

® The surface of the water column will be examined for
' the presence of hydrocarbons; if hydrocarbons are
present, the thickness of the hydrocarbons layer will

be measured and sampled using a teflon bailer.
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° To ensure collection of samples representative of
groundwater quality, a submersible pump or bailer will
be used to remove a quantity of water from the well
equal to three to five times the calculated volume of
water in the well casing (purging of the well). If a
measurable thickness of floating product is observed,
the sample will be taken from the top of the column
without purging. * '

. Dedicated polypropylene tubing and bailer line will be
used at each well.

. Samples will be obtained using a teflon bailer. Sam-

. bles will be collected for volatile organic compounds

(VOCs) analyses immediately after purging is complete.

A separate sample will be obtained in the field to

determine pH, specific conductance, and temperature.

All samples from the well will be collected within 3
hours of the purge. ,

. Groundwater samples collected for soluble metals will
be field filtered through a 0.45-micron filter before
being preserved with nitric acid. :

] All samples for chemical analyses will be placed in
laboratory-prepared bottles (see Subsection 2.6.5.1) .
The bottles will be filled and capped securely. Each
sample bottle will be placed in an insulated cooler

: chest immediately after sampling. Sample handling and
shipping procedures are discussed in Subsection 1.6.3.

All nonexpendable sampling equipment will be decontaminated
after sampling to prevent cross-contamination between wells, as
detailed in Subsection 2.6.4. Bailer line will be dedicated to
each well and will consist of high-test monofilament, polypro-
pylene rope, or stainless steel wire. Sampling equipment will
be protected from contamination between sampling points by
wrapping in aluminum foil.

Groundwater samples will .be analyzed for selected parameters
outlined in Table 2-2. :

Groundwater and seeps, if presept may be sampled at several
sites. The samples will be collected by digging out a pit at
the seep location with a stainless steel trowel. Once enough
water has accumulated in the pit, sample bottles will be sub-
merged until full. For preserved bottles, a separate clean
bottle will be used to transfer the:sample from the seep to the
preserved bottle.
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Table 2-2

Summary of Analytical Requirements for Surface Water and Groundwater Analyses,
NWS Earie, New Jersey ’

No. of . Total

Parameter Samples MS/MSD Dup/Rep Trip Blanks " Field Blanks Analyses
Explosives® ‘ 16 3 3 3 3 28
Metals (TAL) 55 5 6 0 6 12
Cyanide (total) 55 5 6 0 6 72
Volatile organic compounds (TCL) 55 5 6 6 6 78
Volatile organic compoundsb 7 2 2 2 2 15
Total petroleum hydrocarbons 7 2 2 . 2 2 15
pH¢ _ 57 0 0 0 0 57
Specific con&ﬁctancec, ' 57 0 0 i -0

57

Note: Additional QA]QC samples may be necessary due to sampling logistics.

a8 Explosives compounds include: picric acid, nitrocellulose, nitroglycerin, 2,4,6-trinitrotoluene,
2,4-dinitrotoluene, 2,6-dinitrotoluene, tetryl, 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, HMX,
and RDX.

Non-TCL surface water only.

¢ Field-easured parameters.
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2.5.2 Surface Water/Sediment Samples

Surface water/sediment samples may be collected by WESTON per-
sonnel from several locations around the station. Surface water
will be analyzed for selected parameters listed in Table 2-2;
soil samples will be analyzed for selected parameters listed in
Table 2-3. At each location, sediment samples will be taken
with a stainless steel trowel. Samples for VOCs analysis will
be taken directly; all other samples will be homogenized in a
stainless steel bowl.

A sample from each location will be collected and placed in a
laboratory-prepared sample bottle. Dedicated trowels and spat-
ulas will be used to collect sediment samples from the bottom
of the stream. Every attempt will be made to exclude twigs,
rocks, vegetation, and debris from the samples. Surface water
samples will be collected before the sediment samples at each
location by submerging the sample bottles in the stream. If the
bottle contains a preservative, a separate clean bottle will be
used to transfer the sample from the stream to the preserved
bottle. Samples will be collected so as not to cause cross—con-
tamination; downstream samples will be collected first. Temper-
ature, pH, and specific conductance will be measured at each
sampling point in the same manner as for groundwater samples
(see Subsection 2.5.1). The location of each surface water and
sediment sample collection point will be logged in the field
notebook and marked in the field and on a project map for each
specific site.

2.5.3 Soil Samples

Scil samples from test borings will be collected through
hollow-stem augers with split-spoons.

Samples from each boring will be retained for chemical
analysis. Chemical characterization will be achieved following
the protocol in Table 2-3.

2.5.4 Decontamination Procedures

All material and equipment will arrive on site in a clean
condition. Recommended procedures for equipment decontamina-
tion, as described in the following subsections, will be
followed where applicable. D :

2.5.4.1 Drilling, Soil Sampling, and Monitor Well Installation
Equipment Decontamination '

Prior to the start of drilling, all drill rods, augers bits,
tank, and split-spoons will be steam cleaned, scrubbed with
laboratory detergent, and rinsed at an area set up on site for
this purpose. Augers, tools, drill rods, casings, and screens

2-13
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Table 2-3 -

Summary of Analytical Requirements for Soil and Sediment Analyses
' NWS Earle, New Jersey

Number of ] Total

Samples ) MS/MSD Trip Blanks Field Blanks Analyses
Explosives 26 5 0 5 36
Metals (TAL) a1 7 ) 0 7 55
Cyanide (total) C 38 7 0 7 52
Volatile organic compounas(TCL) 17 3 3 3 26
Total petroleum hydrocarbons 33 5 0 5 43

.3
Note: Explosives compounds include: picric acid, nitrocellulose, nitroglycerin, 2,4,6-trinitrotoluene,
2.4-dinitrotoluene, 2,6-dinitrotoluene, tetryl, 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, HMX,
v» and RDX. : )
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will be inspected to ensure that residue such as muds and ma-
chine o0ils have been removed. Similar decontamination pro-
cedures will be implemented between each boring to prevent
cross-contamination and to ensure the integrity of scil samples.

2.5.4.2 Well Deve!opment Egyipment Decontamination

Submersible pumps or similar equipment used for well develop-
ment will be decontaminated between wells. Pumps will be decon-
taminated by submerging the pump intake first in a washing
solution (nonphosphate-type detergent), then in clean potable
water, and then pumping the solutions through the pump and line.

2.5.4.3 Water Level Measurement Equipment Decontamination

Water level indicators used in the wells will be decontaminated
by flushing the electrical probe with an Alconox solution fol-
lowed by an ASTM Type II reagent water rinse. Pressure trans-
ducers will be decontaminated by rinsing in an Alconox solution
followed by an ASTM Type II reagent water prior to and after
each use. If floating product or high levels of organic contam-
ination are evident in a well, the decontamination procedure
for sampling equipment (see Subsection 2.5.4.4) will be used,
except that no solvents will be used to clean pressure trans-
ducers. .

2.5.4.4 Water and Soil Sampling Equipment Decontamination

Bailers used for water sampling and other miscellaneous sam—
pling equipment (split-spoons, spatulas, trowels) will be
decontaminated between sampling points. Pumps used for well
purging will be decontaminated by submerging the pump intake
first in a washing solution (laboratory-grade detergent), then
in clean potable water, and then pumping these solutions
through the pump system until the discharge is free of deter-
gent. Dedicated propylene tubing will b used in each well.

The procedure for decontaminating sampling equipment is as fol-
lows: .

° Place dirty equipment (e.g., bailers, pumps, buckets,
etc.) on a plastic ground sheet at the head of the

"decon line." -

] Rinse equipment in a tub of potable water to remove
surface dirt and mud, if necessary.

) Scrub equipment with a bristle brush in a basin filled
with laboratory-grade detergent and potable water.

. Rinse with 10 percent nitric acid (ultra-pure grade)
(1 percent solution for carbon steel spoons).

) Rinse off soap in a tub of potable water.

2-15
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° Rinse with ASTM Type II reagent water.
® Rinse with pesticide-grade methanol.
e Final rinse with pesticide—-grade hexane.
° Allow equipment to air dry before use.
® Wrap sgﬁpl@ng'equipment in aluminum foil following de-
contamination.
. Sampling equipment used to collect samples for organic

analyses will not be allowed to come in contact with

any type of plastic after decontamination.

2.5.4.5 Disposal of Drill Cuttings and Fluids

Most well drilling locations for this investigation are outside
the site boundaries. Only very 1low. levels of contamination
have been found in groundwater and soils during past sampling.
On-site drilling will occur in areas where contaminants were
deposited on the surface, so that mixing cuttings from borings
with surface soils will not worsen surface soil quality.
Therefore, it is prudent to leave purge water and cuttings on
site. '

Drilling cuttings will be disposed of by spreading around the
drilling site, unless noticeable odors, color, or vapor detec-
tion readings indicate the possibility that the material 1is
hazardous. In that case the on-site geologist will have the
material drummed and staged on site for testing and eventual
off-site disposal. Final disposition of containerized material
will -be the responsibility of NWS Earle

Purge water from wells previously installed will be returned to
the ground since contaminants were found in only a few wells
and then only trace levels of contaminants were observed.
Purge water from new wells will be containorized and staged on
site pending analysis of well samples. If analysis shows no
contamination, ‘then the water will be spread around the site.
Observed contamination may require special disposal to be
determined.

Decontamination water from initial rinses containing detergent
or cleaning solvent will be collected on plastic sheeting and
allowed to evaporate. Remaining liquids will - be contain-
erized. Clean water from final rinses will be allowed to run
to the ground. R

Protective clothing and disposables will be placed in secure
steel containers on site. They will be disposed of as general
'solid waste if the results of the RI indicate this is accept-
able.

N
i
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2.5.5 Required Containers, Preservation Techniques, Holding
Times, and Sample Volumes

All samples submitted for analysis on this project will be col-
lected by WESTON personnel. Sampling containers and preserva-
tives will be provided on request by WESTON Analytical Labora-
tories. The specific requirements for sample containers,
preservatives, and analytical holding times are discussed in
the following subsections and are listed in Table 2-4.

2.5.5.1 Sample Containers

All containers provided by WESTON will be 300 series obtained
from I-Chem, Hayward, California, the bottle contractor to the
U.S. EPA Contract Laboratory Program. The containers provided
are those described in 40 CFR Part 136, No. 209, 26 October
1984, page 28. These containers are cleaned by I-Chem in ac-
cordance with U.S. EPA protocols. The containers purchased from
I-Chem are I-Chem Series 300 containers. Each lot of these
containers is analyzed in accordance with I-Chem quality con-
trol requirements and is not shipped by I-Chem unless the QC
requirements are met. :

All sample containers provided by WESTON will be shipped with
chain-of-custody records (see Subsection 1.6). These chain-of-
custody records will be completed by the field sampling
personnel and returned with the samples.

2.5.5.2 Sample Preservation

The preservatives required for all analyses will be provided by
WESTON with the sample containers. The required preservation
methods for target analyses are listed in 40 CFR Part 136, No.
209, 26 October 1984.

2.5.5.3 Holding Times |

Holding times for analytes will be those given in 40 CFR Part
136, No. 209, 26 October 1984,

" Upon sample receipt at the WESTON laboratory, all sample col-
lection dates are noted by the sample custodian. The required
date for completion of analysis Jfor extraction) is noted on the
chain-of-custody record and is Keyed to the holding time. All
analyses with holding times of 48 hours or less are identified
by the sample custodian, and the appropriate Laboratory Section
Manager and analyst are notified that the samples are in house.

2.5.6 Sampling QA/QC Protocols

Field QA/QC samples will be collected and analyzed as part of
all field sampling activities including soil, groundwater, sur-
face water, and sediment sampling. The number of field QA/QC

2-17
6574B



Table 2-4
Summary of Sample Container Specifications

Groundwater/Surface Water

Minimum
Sample Holding
Analyte Volume Container Preservative Time
VOCs 40 mL Glass Cool 49C 14 days
Pesticides/PCBs 950 mL Amber glass Cool 4°C 7 days extraction
40 days analysis
BNAs 950 mL Amber glass Cool 4°C 7 days extraction
40 days analysis
Metals 1L Plastic HNO3 180 days
{except Hg 28 days)
Cyanide 1L Plastic NaOH 14 days
Explosives . )
Nitrocellulose 250 mL Plastic Cool 4°C No established protocol
Nitroglycerin
Picric acid 1L Amber glass HgC19 7 days extraction
40 days analysis
2.4,6-TNT 250 mL Amber glass Cool 4°C 7 days
2,4-DN1
2,6-DNT .3
Tetryl
1,3,5-Trinitrobenzene
,-3-Dinitrobenzene
HMX
RDX -
S0il/Sediment
VOCs 125 mL Glass Cool 4°C 14 days .
Pesticides/PCBs 500 mL Glass Cool 4°C 14 days extraction
BNAs : 40 days analysis
Metals 180 days
(except Hg 28 days)
Cyanide
TPH 250 mL Glass Cool 49C 28 days
Explosives
Nitrocellulose 250 mL Amber glass Cool 4°C 7 days extraction
Nitroglycerin 40 days analysis
2,4,6-TNT 250 mL Amber glass Coal 49C 7 days
2,4-DNT 40 days analysis
2,6-DNT
Tetryl

1,3,5-Trinitrobenzene
1,3-0initrobenscune
HMX

RDX
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samples to be collected are detailed in Subsection 1.10.1
and Tables 2-2 and 2-3. The sample identifier numbers for QA/QC
samples are outlined in Subsection 1.6.2.1, The following pro-
tocols will be followed for collection of QA/QC samples.

Trip blanks will be prepared in the laboratory, shipped to the
site with the sample bottles, and handled as a sample. One trip
blank will be sent to the laboratory with every cooler of VOCs
samples for both soils and water.

Field blanks will be collected at each site where water samples
are collected for analyses. These samples will be collected by
pouring ASTM Type II reagent water into.a sample bottle. These
blanks will be handled as samples and shipped back to the
laboratory with the other samples from that site or zone.

Equipment rinse blanks will be collected daily for each sam-
pling medium and analyzed for the parameters shown in Tables
2-2 and 2-3. These samples will be collected by pouring ASTM
Type II reagent water through the decontaminated sampling de-
vice (i.e., bailer) and into the appropriate sampling con-
tainer. Equipment blanks for soluble metals will be run through
the filtering apparatus exactly as the groundwater samples.
These rinse blanks will be analyzed for the same analytes .as
the samples. '

Field duplicates will be collected for water samples and all
soil samples requiring analysis for either VOCs or BNAs. The
number of field duplicates will equal 10 percent of the total
number of samples in that matrix. A field duplicate will be
collected as a separate sample immediately after the collection
of the field sample for which it is a duplicate. Collection
procedures for field duplicates are identical to those for the
original samples.

Field splits will be collected for soil/sediments samples only
in those cases where sample volumes are adequate and the sam—
ples do not require analysis for VOCs or BNAs. The number of
field splits will be equal to approximately 10 percent of the
total number of samples. Splits will be collected by placing
the soil in a stainless steel tray and dividing the soil into
two equal parts with a stainless steel trowel. One-half of the
soil 1is placed in the appropriate jars labeled for the soil
sample, and the other half is placed in the appropriate jars
labeled for the splits sample. )

Duplicate groundwater samples will be collected from the same
bailerful of groundwater extracted :from the same well after
pumping. Duplicate surface water samples will be collected as
separate grab samples from the same location, one immediately
after another.
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2.6 SITE MANAGEMENT

The basic components of site management in support of the IRP
Phase III planned field activities are described in the follow-
ing subsections.

2.5.1 General Operations and Coordination With U.S. Navy

The Station POC on this project will be Mr. Bill Matthaey of
the Station Public Works Office. All coordination with other
parties on station will be performed by WESTON through the POC
and the Engineer in Charge, Mr. Steve Vukelich. All contacts
from outside parties concerning the project will be made either
through the POC or the Station Public Affairs Officer, Lieu-
tenant Commander Jeffery Tubello.

The Site Manager will be responsible for day-to-day coordi-
nation of WESTON field teams and subcontractors as well as
day-to-day contact with the POC. The POC will be responsible
for arranging for personnel and vehicle passes for WESTON and
subcontractor personnel, locating utilities, and coordinating
issuance of digging permits for all sites designated for sub-
surface investigations.

For each field activity involving more than one person, a Field
Team Leader will be designated by the Site Manager in agreement
with the Project Manager from among the WESTON personnel pre-
sent on station. The Field Team Leader will be responsible for
coordinating the activities of his/her team, including sub-
contractors, and for notifying the Site Manager of progress
and/or logistical problems.

2.6.2 On-Station Project Facilities

A construction trailer will be used as an on-station project
office and indoor storage space and will be on station for the
duration of the field portions of this project. The trailer
will be equipped with telephone and electrical utilities and
may contain a refrigerator, a copy machine, and a personal com-
puter. It will be used as a central meeting point for planning
field activities, daily debriefings, and, in case of contin-
gencies or emergencies, it will serve as a field office for the
Site Manager and Data Administrator. In addition, it will
contain dry storage space for staging of field equipment and
sampling containers, as necessary.- )

2.6.3 Site Access and Security

It is anticipated that all field work will be performed within
the boundaries of NWS Earle. Access to NWS Earle is limited to
Navy military and civilian personnel, dependents, and author-
ized visitors. Travel within station boundaries is restricted

2-20
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to authorized personnel. In most cases, the individual sites
are not fenced. ’

During actual field operations, access to working areas will be
limited to WESTON and subcontractor personnel and visitors
authorized by the POC. All visitors will be requested to keep
clear of field activities. If the presence of visitors creates
a situation perceived by the WESTON Field Team Leader as dan-
gerous, all work will be terminated until appropriate working
conditions can be restored. If necessary, the Field Team Leader
will notify the Site Manager, who will notify the POC.

2.6.4 Site Logistics

All water for field operations (except where ASTM Type II re-
agent water 1is specified) will be obtained from on-station
drinking. water sources to be specified by the POC. In general,
water for drilling operations will be supplied from the nearest
station fire hydrant. ’ : :

Decontamination of drilling and sampling egquipment will be per-
formed either in source areas at each site or in the centralized
paved decontamination area to be designated by the Station POC,
whichever is logistically and technically appropriate. The cen-
tralized decontamination area will be used to collect the de-
contamination water, which then will be drummed and temporarily
stored for disposal by the Navy. The Station POC will be re-
sponsible for arranging pickup and disposal of any waste that
may accumulate. All decontamination will be performed using
water from a station potable supply, except where ASTM Type II
reagent water is specified (for sampling equipment only).

Electricity will be provided to the field office and field lab
trailers by the station. Electricity for all remote field oper-
ations will be provided from portable generators to be supplied
by WESTON. . ,

2.6.5 Contingencies

In the event that any unforeseen circumstances arise during the
course of the field activities that would endanger anyone on
site, the site will be vacated, and both the Project Manager
and the POC will be notified. Due to the nature of the contami-
nants found on site, it 1s not anticipated that a fire or ex-
plosive conditions will be a problem. In an emergency, all per-
sonnel will be evacuated to the nearest point of safety, and if
possible, will regroup at the field office.

Wherever appropriate, the provisions of the project Health and

Safety Plan (provided under separate cover) will be followed in
an emergency. -
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ROY F. WEBTON, INC.
LABORATORY QUALITY ASS8URANCE PLAN

1.0 Introduction

This document describes the Quality Assurance (QA) procedures
employed by WESTON Analytics, a Division of Roy F. Weston, Inc.,
to ensure that all data generated in the laboratory conform to
specific requirements for accuracy, precision, and completeness.
These procedures are routinely incorporated into all analyses
performed by the WESTON laboratory for the purpose of producing
‘reliable data. . :

Customized, client-specific quality control measures can be added
to or can supersede these basic guidelines to satisfy the needs
of individual programs. Laboratory personnel are available to
discuss the design, advantages, and disadvantages of other
guality control options, and to aid the data user in developing a
project specific Quality Assurance Project Plan (QAPP). At a
minimum, the information provided for these project specific
plans will include:

o background and overall project objectives,

o intended use of the acquired data,

o list of measurement parameters,

o number of samples to be taken,

o kinds of samples to be taken (e.g. soil, surface water,
groundwater, biological, sludge, drums, etc.), and

o dates anticipated for project start and completion.
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2.0 WMMMMM
2.1 Introduction |

The organization of WESTON Analytics is shown in Figures 2-1 and
2-2. The specific duties and responsibilities of the Laboratory
Manager, Quality Assurance Coordinator, Section Managers, Project
Manager, Project Director, and Technical Director are described
in detail in the relevant standard operating procedures (SOPs).
These duties and responsibilities are summarized in the following
sections. : -

2.2 pProject Director and Proiect Manager

WESTON recognizes the importance of efficient project management.
WESTON has established a Project Director (PD), Project Manager
(PM) group which is responsible for managing all analytical
projects. The PD is responsible for the overall direction of the
project. The project managers are responsible for maintaining
the laboratory schedule, ensuring that technical requirements
are understood by the laboratory, and ensuring that project
deliverables are submitted on-time and in the required format.

2.3 Technical Director

The WESTON Analytics Division Technical Director serves as’
~ technical liaison and assists in resolving any technical issues.
He will coordinate these activities with the Project Manager and
Quality Assurance Coordinator. :

2.4 Laboratory Manager

The Laboratory Manager has thc‘rosponsibility to see that all
tasks performed in the laboratory are conducted according to the
requirements of this Quality Assurance Plan (QAP).

2.5 Section Managers

The Section Managers are responsible for implementation of
established polices and procedures. The responsibilities of the
Section Managers are summarized below:

1. Provide technical direction to analysts in conformance
with project requirements.

2. Monitor laboratory work schedules to ensure compliance
with project commitments.

3. Review all analytical data prior to reporting to ensure
conformance with this QAP.
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4. With the Laboratory Manager and Quality Assurance’
Coordinator, identify and resolve technical problems
consistent with the requirements of this QAP.

5. Ensure that assigned personnel are adequately trained .
to perform required analyses.

2.6 Chemists-Technicians

An effective iaboratory quality assurance program depends on the
performance of all laboratory staff who perform analyses. The
responsibility of laboratory chemists and technicians include:

1. Initial review of QC data for acceptability.

2. Recording of data in bound laboratory notebooks
(including any observations made during the analyses).

3. Informing direct supervisors of any problems with
instruments or methods to ensure that prompt and
effective corrective action is taken. _

2.7 Quality Assurance Coordinator
The Laboratory' Quality Assurance Coordinator has oversight °

responsibility for implementation of the quality assurance
objectives. These responsibilities include:

1. Ensure that QA objectives of this QAP are met.

2. Submit performance samples for analysis appropriate to
laboratory analytical requirements at least annually.

3. Provide an internal audit of representative analytical
data reports.

4. Perform ah internal laboratory systems audit at least
once semi-annually. :

5. Provide quality assurance reports to WESTON management.

6. Coordinate on-sits QA laboratory audits and ensure that
any questions regarding QA requirements are resolved.

2.8 Report Manager

The Laboratory Report Manager is responsible for monitoring the
-gtatus of all samples in the laboratory and ensuring that data
. are reported in a timely manner and in the proper format.
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3.0 Qualjity Assurance Objectjives

3.1 Introduction

The objective of this Quality Assurance Plan is to provide a
framework to ensure that all analytical data which are reported
are of known quality. The minimum requirements of an effective
Quality Assurance program include:

° Sample Management: sampling, sample preservation,
chain-of-custody )
° Analytical Methodology: documented analytical

procedures, calibration, data handling

o Laboratory Records: measurement data, maintenance
records, equipment manuals

o Quality Control/Quality Assessment: control charts,
quality control samples

o Data Review, Validation and Reporting

o Performance and System Audits/Corrective Action
<) QA Reports to Management

° Personnel Training

All measurements made in this program will be representative of
the matrix and conditions being measured. The data will be
calculated and reported in units consistent with standard
reporting conventions to enable comparability to existing data,
standards, and/or regulatory action limits. _ ,

The specific procedures utilized by WESTON for these systems will
be described in subsequent sections of this QAP. All of these
systems help to establish the QA objectives, which are measured
in terms of accuracy, precision, and completeness.

3.2 Quality Assurance Objectives for Accuracy

Analytical accuracy is expressed as the percent recovery of an
analyte which has been used to fortify an investigative sample or
a standard matrix (e.g., blank soil, analyte-free water, etc.) at
a known concentration prior to analysis, and is expressed by the
following formula:

Accuracy = % Recovery = AT - Ag x 100%
A
where: F

AT = Total amount found in fortified sample

A-11
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A0 = amount found in unfortified sample
AF = Amount added to sample

The fortified concentration will be specified by laboratory
quality control requirements, or may be determined relative to
background concentrations observed in the unfortified sample. 1In
the latter case, the fortified concentration should ‘be enough
different (2 to 5 times higher) from the background concentration
to permit a reliable recovery calculation.

The gquality assurance objectives for organic and inerganic
analyses are tailored to the analytical technique used, and are
discussed separately in subsequent sections of this QAP.

3.2.1 Metals/Inorganics Analysis

For metals analysis, analytical accuracy is obtained from the
analyte recovery measured in a laboratory control standard and/or
a sample fortified with the element of interest. The QA
objectives for accuracy in routine metals analysis for these QC
samples are summarized below: :

Sample -  Recoverv (%)
Laboratory Control Standard (LCS) 80-120*
Fortified Field Sample 75-125

Recovery values outside the QC 1limits for an LCS (* with the
exception of antimony and silver) will trigger corrective action.
Recovery values for fortified field samples are advisory only.

For non-routine metals and inorganic parameters, laboratory
control charts have been established and will be used to define
Quality Assurance objectives.

3.2.2 Qrganic Analvsis (GC and GC/MS)

For organic analysis, analytical accuracy is obtained from the
surrogate recovery measured in each sample and blank and/or from
the analysis of samples or blanks which have been fortified
with a select number of target analytes. -

The Quality Assurance objectives for accuracy are summarized in
Table 3-1 for GC/MS surrogates and in Table 3-2 for GC/MS target
analytes from fortified samples. The recovery values for
surrogates and target analytes in investigative sample analyses
are advisory for routine laboratory analysis. Only recovery
values for standard matrix samples (e.g., blanks) are used for
triggering corrective action, except for work performed under
U.S. EPA CLP contract conditions, at which time CLP requirements
are followed. -

A-=12
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3.3 Quality Assurance Objectives for Precision

Analytical precision is calculated by expressing as a percentage
the difference between results of analysis of duplicate samples
relative to the average of those results. for a given analyte.
Precision can be expressed by the formula: .

$ RPD = (S - €2 X 100%
(€1 + C2)/2
where:

RPD = Relative Percent Difference
C3 = Concentration of analyte in sample
C2 = Concentration of analyte in replicate

On the occasion when three or more replicate analyses are
performed, precision is calculated by expressing as a percentage,
the standard deviation of the analytical results of the replicate
determinations relative to the average of those results for a
given analyte. This precision _measurement, percent relative
deviation (% RSD), will have QA objectives identical to those for
% RPD, and can be expressed by the formula:

$ RSD= VY2¢2 - (£c)2/p(n-1) X 100%
(Cl + C2 + ...Cn)/n

where:

RSD = percent relative deviation

C = concentration of analyte in the sample, and
(C1 + €2 + ...Cp) represents the sum of the
concentration of each replicate :

n = number of replicate analyses

£ = "the summation of"

The QA objectives for metals (and other inorganic parameters)
analysis are different from those for organic analyses. These QA
objectives are discussed separately in the sections below.

3.3.1 Metals and Miscellaneous Inorganic Analvses

For metals (except antimony and silver) and inorganic analyses
the QA objective for precision is + 20% relative percent
difference (% RPD) between replicate analyses. $ RPD values
outside the QC 1limits for duplicate I1LCS analyses will trigger
corrective action. % RPD for duplicate investigative sample
analyses are advisory only. ' :

3.3.2 Organic Analvses (GC, GC/MS)

For organic analyses, precision is measured by comparison of the
recovery of surrogate compounds in the standard matrix (e.g.,
blank, blank spike) and/or by comparison of the recovery of a

A-13
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select number of target analytes in duplicate fortified samples
or duplicate fortified blanks (e.g., matrix spike/matrix spike

duplicate: MS/MSD, and/or blank spike/blank spike duplicate:
BS/BSD). The QA objectives for precision as expressed by the
% RPD for duplicate analysis of target analytes are given in
Table 3-2. For surrogate compounds, laboratory control charts
have been established and will be used to define QA objectives.
These RPD limits are advisory only for investigative samples.
Only evaluation of precision for standard matrices will trigger
corrective action.

3.4 QA Objective for Data Completeness

Completeness is a measure of the relative number of analytical
data points which meet all the acceptance criteria for accuracy,
precision, and any other criteria required by the specific
analytical methods used. The level of completeness can alsc be
affected by loss or breakage of samples during transport, as well
as external problems which prohibit collection of the sample.

The WESTON QA objective for completeness is to have 80% of the
data usable without qualification. The ability to meet or exceed
this completeness objective is dependent on the nature of samples
submitted for analysis. For example, if the analytical methods

proposed for use (particularly for organics analyses) are

intended for analysis of environmental samples of low and medium

hazard, the applicability of these methods to non-routine-

matrices such as drum samples, wipes, air samples, etc. may
result in poor method performance and therefore adversely impact
achievement of the data completeness goal.

A-14
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IARLE 3-1

QUALITY ABSURANCE OBJECTIVES FOR ACCURACY
‘ FOR :
ORGANIC "‘SURROGATE ANALYSES

Percent Recovery

_ Low/Medium Low/Medium
Fraction Surrogate Compound Water Soil/Sediment
VOA ‘Toluene-ds §8-100 : 81-117
VOA 4-Bromofluorobenzene 86~-115 74=121
VOA l1,2-Dichlorocethane-d4 76=114 70-121
BNA Nitrobenzene-ds 35-114 23-120
BNA 2-Fluorobiphenyl 43-116 30-115
BNA p-Terphenyl-dl4 : 33~-114 18-137
‘BNA Phenol-ds 10~ 94 24-113
BNA 2=-Fluorophenol 21-100 25-121
_BNA 2,4,6-Tribromophenol 10-123 19-122
PEST Dibutylchlorendate 24-154* 20-150*

* These recoveries are advisory only. No corrective action
(i.e., sample reanalysis) will be taken if these criteria are
not met. _

aA-15



WESTON Analytics QAP
3 October 1988
pPage 15 of 63

IABLE 3-2

QA OBJECTIVES FOR ACCURACY AND PRECISION
FOR
ORGANIC TARGET COMPOUND ANALYSES

Matrix Spike 3 Recovery Limits & RPD Limits
Fraction Compound - Water Soil/Sed Water Soil/Sed
VOA l1,1-Dichloroethene €1-145 59-172 14 22
VOA Trichlorocethene 71-120 62~-137 14 24
VOA Chlorobenzene 75=-130 60~-133 - 13 21
VOA Toluene 76=125 59-139 13 21
VOA Benzene 76-127 66~-142 1l 21
BN 1,2,4-Trichloro=- '
' benzene 39~- 98 38~107 28 23
BN Acenaphthene 46~-118 31~-137 31 19
BN 2,4-Dinitrotoluene 24~ 96 28~ 89 k¥ 47
BN Pyrene 26=127 35-142 3} 36
BN N-nitroso-di=-N-
propylamine 41-116 41-126 38 38
BN l,4-Dichlorobenzene 36~ 97 28-104 28 27
ACID Pentachlorophenocl 9-103 17-109 50 47
ACID Phenol 12- 89 26~ 90 42 35
ACID 2=-Chlorophenol 27-123 25=-102 40 50
ACID 4-Chloro-3-methyl- - :
phenol 23= 97 26-103 42 33
ACID 4-Nitrophenol 10- 80 11=114 50 50
PEST Lindarne 56-123 46-127 15 50
PEST Heptachlor 40-131 35-130 20 31
PEST Aldrin 40-120 34-132 22 , 43
PEST Dieldrin 56-126 31-134 18 38
PEST Endrin 56-121 42-139 21 45
PEST 4,4-DDT 38-127 23-134 27 50
PCB Arochlor 1254 Not Established 30 50

$t RPD = Rclaiivn Percent Difference

This list includes those compounds most commonly used for QA/QC
accuracy and precision control in the groups of analytes shown
based on current U.S. EPA Contract Laboratory Program (CLP)
requirements. (USEPA SOW 10/86 as revised through 8/87). Stated
control limits will be updated to the current CLP protocol, as

required.
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4.0 Sampling Procedures
4.1 Introduction

While samples submitted to the laboratory for analysis are
generally collected by non-laboratory personnel, WESTON fully
recognizes the importance of the sample collection program in the
overall assessment of data quality and usability. Sampling
procedures must ensure the integrity of the samples collected,
provide representative samples of the media being evaluated, and
be compatible with planned laboratory analysis.

4.2 Sampling Plan

The objective of sampling is to obtain information that provides
a qualitative and quantitative measure of site conditions, so
that appropriate action can be taken relative to project goals.
These goals encompass areas such as:

preliminary site investigation,
emergency cleanup operations,
remedial response operations,
backup for litigation purposes,
monitoring, and

research or technology transfer.

000O0O0OO

It is important; therefore, that the sampling effort be preceded
by a well-planned, custom-tailored sampling plan for each
project. This will help ensure that goals are met, that sampling
is completed in a timely, cost effective manner, safety of
sampling personnel is maximized, samples are representative of
the site, sampling errors are reduced, and integrity of the
sample is preserved during and after sampling.

The sampling plan should address: (1) the definition of
objectives, (2) selection of representative sampling sites, (3)
collection of sufficient volumes of material, (4) selection and
preparation of proper sample containers, (5) preservation of
sample integrity, (6) identification of samples, (7) proper
sample holding times, (8) safe handling and transportation
procedures, and (9) standard chain-of-custody procedures.

The following steps are essential in preparation of the sampling
plan:

1. Research background information on the site and
samples: evaluate the site history, review any data
available from prior sampling excursions, review
available ‘geotechnical data, consider the materials to
be sampled (composition, form, expected concentrations,
etc.), determine what analyses will best address the
issues at the site. .

A-17
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Determine safety requirements and arrange for equipment '
and procedural needs for safe sampling.

Consider proper locations for sampling.

Determine the sample volume required for each location,
with special considerations given to the type of sample
container and preservative needed for each analyte.
Analytes with the same container/preservative
requirement may be able to be combined into one larger
container (i.e., 1 L rather than three 259 nmL bottles).
Allow sufficient volume for field and laboratory QcC
samples. ' v

Determine the sampling equipment needed and arrange to
have the necessary facilities and supplies for proper
decontamination between samples. h

Review procedures for sample collection and plan
training or refresher courses for samplers.

- Review procedures for containing and handling samples.

Properly execute chain-of-custody procedures, beginning
with bottle preparation.

Identify necessary packaging, 1labeling, and shipping.i
requirements, includipg the following: :

a. Identify samples and protect from tampering
(secure evidence tape if available). '

b. Record all sample information in a bound field
© notebook.

c. Fill out the chain-of-custody sample analysis
request form.

Deliver or ship the samples to the laboratory for
analysis.

Consider analyte holding times when determining
shipping frequency. Many laboratory contractual
agreements measure holding times from the date of
receipt at the laboratory, while regulatory helding
times are measured from the date of sample collection.

4.2.1 Safety

The sampling plan will delineate the safety procedures for sample
collection, such as respiratory protection required while
sampling concentrated sources, procedures for entering buildings
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or enclosed structures, length of time personnel are to remain in
protective clothing while sampling, and identification of the
perscen handling the field samples. Proper procedures must be
used when opening drums, tanks, or other vessels, and all
personnel must be notified of potential hazards when closed
containers will be opened.

The sampling plan will also list telephone numbers, addresses,
and directions to the nearest medical facility, ambulance
service, fire department, police department, and the client
contact. The fire department should be alerted to possible
incidents during a very hazardous inspection.

4.2.2 Ssampling Pointg

A representative sample is crucial to decision-making and to
enforcement proceedings and is dependent on proper selection of
sampling points. Special consideration will be required for
hazardous wastes, which are usually multi-phase mixtures and are
stored in receptacles of different sizes and shapes. No single
series of sampling points can be specified for all types of waste
receptacles. Table 4-1 lists most types of receptacles used for
hazardous waste and the corresponding recommended sampling
points. : '

In some cases, it may be appropriate to conduct a preliminary
survey of the facility prior to sampling. This would consist of
a brief site visit and survey, during which time safety
requirements for the site would be ascertained and a sampling
plan established by the inspector.

4.2.3 Volume of Samples

Sufficient volume of a sample, representative of the main body of
the water or waste, mnust be collected. This sample nmust be -
adequate in size for all needs, including laboratory analysis,
splitting with other organizations involved, etc. In all cases,
the laboratory should be consulted for guidance prior to
sampling. As general guidance, the sample containers provided by
the laboratory should be filled. This will provide adequate
volumes to perform analysis once. Choose at least one sample per
twenty (20) for each matrix and collect triple volumes for all
analytes to allow sufficient sample for laboratory duplicate and
spike analysis.

4.2.4 Sapmpling Equipment

Receptacles (i.e., drums, tanks, etc.), should only be sampled
wvhen necessary to ‘meet enforcement or cleanup requirements.
Opening of drums or other sealed receptacles may be hazardous to
sampling personnel unless proper safety procedures are followed.
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N
Samples of waste materials, water, soil, or sediments will bt )
collected through the use of peristaltic, mechanical or automatic "
pumps, soil augers, sediment dredges, hand scoops, and other
equipment (see Table 4-2) as required. All samples should be
collected in a manner that assures no contamination between _ ..
samples. When possible, dedicated equipment should be used for *.
each site to dvoid the need for field cleaning of utensils. -

Samples from drums,- bags, reservoirs, or other small vessels are
generally obtained by a dip or insertion tube (coliwasa sampler). .
After agitation of the vessel or container, if possible, the tube
is inserted diagonally, sealed, and removed. Thus, the sample -
obtained is a cross-sectional representative sample, avoiding |
bias due to stratification of material in <the container. -
Scometimes it is difficult to obtain a representative sample of ‘
large containers, such as bulk liquid storage tanks. In these - |
cagses, often the only sampling location is a bottom valve, and b
the sample obtained is from the bottom layer within the tank.
Many times this may be a "worst case" sample, especially for -
PCB's and other dense substances. Whenever possible, surface,
middle, and bottom samples are collected from large bulk liquid
storage tanks in order to aveoid possible stratification bias. .
Using this tiered sampling technique helps to accurately [
characterize the overall concentration of the parameter of
interest. A general list of usage of sampling equipment is giver .
in Table 4-3. :

Sampling personnel frequently are required to split samples
collected with facility personnel or EPA laboratories. It is -
essential that a true duplicate split be made, otherwise . |
analytical results will not be comparable. -

To obtain a true duplicate, a large quantity of sampled material ~ |
will be collected, thoroughly mixed, and equally proportioned . !
into similar containers. 1If preservation is necessary, both are
preserved with an appropriate chemical from a common dispenser at - -
the same time. Both duplicates are labeled with the same sample |
location description and marked as splits and logged into a field =
notebook. : '

4.3 Sample Containers

Upon request from the client, WESTON will provide, within 7 days, “
the required number and type of sample containers for a specific
s;mplinq episode.

All containers provided by WESTON will be obtained from I-Chenm,
Hayward, California, or be of equivalent quality. I-Chem is the
bottle contractor ¥o the U.S. EPA-Contract Laboratory Program.
These containers are cleaned by I-Chem in accordance with U. S.
EPA protocols. The containers purchased from I-Chem are I-Chem

W,
Series 200 containers. Each lot of these containers is analyzed /ﬁ\«

-
£
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in accordance with I-Chem quality control requirements and is not
shipped by I-Chem unless the QC requirements are met.

All sample containers provided by WESTON will be shipped with
chain-of-custody sheets (see Section 5). These chain-of-custody
sheets will be completed by the field sampling personnel and
returned with the samples. - : :

4.4 Sample Preservatjon and Holding Times

The preservatives required for all analyses will be provided by
WESTON with the sample containers. The required preservation
methods will be in accordance with those given in 40 CFR,
Part 136, No. 209, October 26, 1984, for water. and in SwW-846,

Test Methods for Evaluating Solid Waste, Third Edition, November

1986, for soils.

The holding times for all required analyses are measured from
sample collection, and are given in SW-846, Test Methods for
Evaluating Solid Waste, Third Edition, November 1986. (This
reference includes 40 CFR, Part 136, No. 209, October 1984
"holding times for routine water samples, as well as holding times
for wastes samples.)

Some programs, e.g. the U.S. EPA Contract Laboratory Program
(CLP) and CLP-type agency or client programs, measure holding
times from verified time of sample receipt (VISR) at the
laboratory. Samples designated as CLP must specify in the
project plan that holding times from sample collection are
superseded by holding times from VTSR. ‘

Upon sample receipt at the WESTON Laboratory all sample
collection dates are noted by the sample custodian. The required
date for completion of analysis (or extraction) is noted on the
chain-of~custody sheet (see Section 5) and is keyed to the
holding time if it falls soconer than the required reporting date
for analyses. .

All analyses which have holding times of 48 hours or less are
identified by the sample custodian, and the appropriate section
manager, unit leader and analyst are notified that samples are in
house.

4.5 Sampling Procedures

Sampling procedures will vary depending on the medium sampled
(liquid, solid, or gas) and the type of structure the waste is
contained in, as indicated in Table 4-1. Sampling procedures to
be used will be °'standardized as described in <the "NPDES
Compliance Sampling Manual, * U.S. EPA, Office of Water
Enforcement (October, 1979), "Samplers and Sampling Procedures
for Hazardous Waste Streams,™ U.S. EPA, Municipal Environmental
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Research Laboratory (January, 1980), and SW-846 Test Methods for
Evaluating Solid Waste, Third Edition (November 1986). sample
collection of project sites in the state of New Jersey will
conform to the New Jersey Department of Environmental Protection

Field sampling Procedures Manual, February 1988.
4.6 Sample Handling and Packing

Sample handling and packing procedures are in accordance with the
User's Guide to the U.S. EPA Contract Laboratory Program. The
collected sample and its container represent one of the major
avenues of personnel and environmental exposure. Precautions
will be taken to ensure that all the samples removed from the
site are within the sample container and that no residue remains
on the outside of the container. -

A unique code number is assigned to each sample. All sample
bottles will be differentiated by use of a sample label. All
information pertinent to the field activities will be recorded in
bound field notebooks. The notebooks must contain the following
information:

o source of sample (including plant nanme, location, and
sample point description), '

° analysis required and ©preservative type (where

- applicable),

o name of collector, date and time of collection,
physical/environmental conditions during field
activity, - )

° matrix sampled, sample collection method, number and

volume of samples taken,
o sample identification number(s), custody seal numbers,
o any field moaiuremonts, and
° docunmentation of shipping dates and methods.

Samples will be packed and shipped following U.S. EPA recommended
procedures and in accordance with applicable DOT regulations.
Chain-of-custody is initiated in the field and will travel with
the samples. Custody seals will be affixed to the shipping
container. A detailed discussion of chain-of-custody procedures
is found in Section 5.




WESTON Analytics QAP .
3 October 1988
page 22 of 63

SAMPLING PGINTB FOR MOST WASTE RECEPTACLES

Receptacles

Drum, bung on one erxd
Drum, bung on side

Barrel, fiberdrum, buckets,
sacks, bags :

Vacuam truck and similar
cantainers :

Pord, pit, lagoons

Waste pile

Storage tank

sot2

Sampling Point
Wiﬂxth'smqﬂs'ﬂuuuyxthelnngcpmﬁng,
Sample drums chly if they are laying en
side with bung yp. Withdraw sample
through the bung cpening. -

Withdraw samples through the top of
barrels, fiberdrum, buckets, and

similar receptacles. Withdraw samples
through £ill cpenings of bags and sacks.
Withdraw samples through the center of the
receptacles ard to different points
diagonally opposite the point of entry.

Withdraw sample through open hatch.
Sample all other hatches.

Divide surface area into an

‘grid.* Take three samples, if possible;

ane sample near the surface, ocne sample
at mid-depth or at center, ard ane
sample at the bottam. Repeat the
sampling at each grid section over the
entire pord or sits.

Withdraw samples through at least three
different points near the top of pile to
points diagonally opposite the point of
antry

Sample from the top through the sampling
hole.

thdb'ﬂuasurﬂn::arua:hﬁi:an:hngﬁuuy
grid.*» Sample each grid section.

* The mmber of grid sections is determined by the desired mumber of samples
to be collected which, when cambined, should give a representative sample of

the wastes.
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Iable 4-2
SAMPLING EQUIPMENT

Sampling plan ’ '

Sample containers (plastic and glass), caps, liners
Shovels -

Soil Samplers (auger, scoop, steel spoon, etc.)
Stainless steel buckets

Remote barrel opener equipment, non-sparking bung wrench
Thermometer

Drager tubes

Tenax columns and power packs

Ambient air monitor

Surveyor's ribbon

Glass pipets and glass tubing

Wooden paddles (tongue depressors)

Monitoring well sampling equipment

Well sounder

Radiation detector (beta, gamma)

Explosimeter

PH paper

PH meter, spare probes
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SAMPLING EQUIPHENT FOR PARTICULAR WASTE TYPES

Sarmpling Point:
Sacks |Open |Closed |Storage Pords, |Con-

Type of |Drum |and Bed Bed Tanks [Waste |[ILagoons |veyor |Pipe
Waste Bags |Truck |Truck |or Bins |Piles |& Pits |Belt '
Free
Flowing
Licuids |(OColi- |N/A N/A Coli- |Weighted| N/A Dipper | N/A |Dipper
ard wasa wasa Bottle
Slurries
Slucke Scocp (N/A Scocp [Scoop | Scoop N/A N/A N/A
Moist |
Powders |Scoop |Scocp [Scoop [Scoop | Scoop Scoop |Scoop Shovel
or
Gramiles
Dry
Powders [Thief |Thief |Thief |Thief {Thief Thief |Thief Shovel
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5.0 chain-of-Custody
5.1 Ins_rp_d_ugng_n

The purpose of chain-of-custody procedures is to document the
history of sample containers and samples (and sample extracts or
digestates) from the time of preparation of sample containers,
through sample collection, shipment and analysis. An item is
considered to be in one's custody if:

1. it is in the physical possession of the responsible
party, S

2. it is in the view of the responsible party,

3. it is secured by the responsiblé party to prevent
tampering, or - : ‘

4. it is secured by the responsible party in a réstricted
area.

As discussed in Section 4, when sample containers are provided by
WESTON, chain-of-custody documentation (see Figure 5-1) will be
shipped with the sample containers. These forms will be
completed by field personnel, with acknowledgment of time and
date of transfer and placed in the shipping container in the
plastic Ziploc container provided.

The following sections describe chain-of-custody procedures
associated with sample receipt, storage, preparation, and
‘analysis and general security procedures.

5.2 Sample Receipt

A designated sample custodian is responsible for samples received
at WESTON. This individual is trained in all custody requirements
and in the potential hazards of dealing with hazardous waste
materials. In addition to receiving samples, the sample
custodian is also responsible for documentation of sample
receipt, storage before and after sample analysis, and eventual
proper disposal of samples. :

1. Upon receipt, the sample custodian will inspect the
sample container for integrity. The presence of
leaking or broken containers will be noted on the
chain-of-custody form (see Figure 5-1). The sample
custodian will sign (with date and time of receipt) the
chain-of-custody form, thus assuming custody of the
samples. 'If chain-of-custody forms are not included,
the sample custodian will initiate these forms.
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2. The information on the chain-of-custody form will be.
compared with that on sample tags and labels to verify
sample identity. Any inconsistencies will be resolved
with the field sampling representative before sample

analysis proceeds.

3. Samples will be moved to one of the locked sampl
storage refrigerators (maintained at 4° + 29C) for
storage prior to analysis. The storage location will .

be recorded on the chain-of-custody form.

4. The sample custodian will maintain the original of the
chain-of-custody form in the sample 1log-in area and
require all analysts to sign receipt and return of the
sample when it is obtained for analysis. Copies of the
chain-of-custody are provided to the laboratory Report
Manager, to each laboratory Section Manager, to the

respective Unit Leaders, and to the Project Manager.

5. The sample custodian will alert appfopriate section.
managers and analysts of any analyses requiring
immediate attention because of short holding times.

6. The sample custodian will log the sample information
into the Laboratory Information Management System
(LIMS). These data include 1laboratory number, .field
sample number, dates collected and received, project or
client identification, and parameters to be analyzed.

5.3 Sample Storage

Samples will be maintained in storage in one.of the locked
storage refrigerators prior to sample preparation and analysis.
The standard operating procedures for sample storage are
described in detail in WESTON SOPs; a summary of these procedures
follows.

Storage refrigerators are maintained at 4° + 2°0C. The
temperature is monitored by the laboratory security system and
recorded daily in a bound log by the sample custodian. During
working hours, if equipment failure (compressor failure, door
left open, etc.) results in the temperature of the storage
refrigerator exceeding the upper or lower control limits, an
audible alarm will sound and the samples will be moved to
suitably controlled storage until the problem has been corrected.
During off working hours, the alarm is automatically transferred
- to the security agency who alerts (via beeper call) laboratory
and maintenance personnel so that prompt corrective action can be
taken. *

Refrigerator storage is designed to segregate samples to prevent
cross-contamination and to prevent sample mix-up. This includes
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storage of volatiles sampleé separate from semivolatiles and(/%\

inorganics samples. Within the refrigerators, samples are stored
by RFW batch # for easy retrieval. Analysts request samples for
analysis from the sample custodian. Both sign the
chain-of-custody acknowledging transfer of custody to the
analyst.

5.4 Sample Tracking

The standard operating procedures for sample tracking are
described in detail in WESTON SOPs. They are summarized in this
section.

5.4.1 W

Samples are received by the Organic Sample Preparation Section

for extraction prior to analysis by gas chromatography, GC/MS, or
liquid chromatography. All pertinent data are recorded in a
bound laboratory notebook. This information is transferred to
the Laboratory Information Management System (LIMS) and a
hard-copy Sample Extraction Record is generated. A copy of this
form is shown in Figure 5-2. The original is placed on the
facing page of the laboratory notebook where extraction data have
been entered and is used for custody transfer documentation to

the analyst. Copies are provided to the analyst to inform them .

that extracts are ready for analysis.

Extracts are maintained by the Organic Sample Preparation Sectiocn
in refrigerated storage until transferred to the analysts.

5.4.2 Metals Analysis

Samples are received by the Metals Sample Preparation Section for
digestion prioer to analysis for metals by Atomic Absorption
Spectroscopy or Inductively Coupled Plasma Spectroscopy. When
samples are prepared for digestion, the preparation technician
records the pertinent information in a laboratory digestion
notebook. This information is then transferred to LIMS and a
hard-copy Sample Digestion Record is generated. A copy of this
form is shown in Pigqure 5-3. The digestion record is maintained
to acknowledge custody transfer of digestates to the metals
analysis section. A copy of the Sample Digestion Record is
provided to the metals analysis section to alert them that
digestates are ready for analysis. :

The original copy of the Sample Digestion Record is retained by
the Metals Sample Preparation Section.

5.4.3 Record Keepirng

Data related to all sample preparation and analysis procedures
and observations by laboratory analysts are recorded in bound

A-28




WESTON Analytics QAP
3 October 1988
_ page 28 of 63

laboratory notebocks which are issued by the Laboratory Quality
Assurance Coordinator. Laboratory noteboock pages are signed and
dated daily by laboratory analysts. Corrections to notebook
entries are made by drawing a single 1line through the errcneous
entry and writing the correct entry next to the one crossed out.
All corrections are initiated and dated by the analyst.

5.4.4 Bujlding Securjty

The WESTON Laboratory maintains controlled building access at all
times. During working hours, all non-WESTON laboratory personnel
are required to sign in with the receptionist and are escorted by -
laboratory personnel while in the building.

The laboratory is locked between the hours of 5:00 p.m. and
8:00 a.m. Monday through Friday and during the weekend. The
building is secured during non-working hours by an ADT Security
System. This security system not only monitors building access
but also monitors the temperature in the sample storage
refrigerators. If the control temperature range is  exceeded
during working hours, an audible alarm sounds. During
non-working hours, a silent alarm alerts ADT. Response by
laboratory personnel is described below.

The building is accessed by laboratory employees during
non-working hours by using a key and the passcode for the
Building Security Systenm.

Any breach of security during non-working hours releases a silent
alarm to the security agency who alert the local law enforcement
agency and one of three laboratory personnel via beeper call.
Police response to security alarms takes place within 5 minutes
and laboratory personnel are on-site within 20 minutes.
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FIGURE S=-1
WESTON CUSTODY TRANSFER-WORK REQUEST FORM
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EIGURE s5-2

WESTON BAMPLE EXTRACTION FORM

SAMPLE EXTRACTION RECORD
Sheet MNo: 1
Extract. Date: Extraction Batch No: Analyst: Method:
Test: Clsanup Date: Analyst: Client:
Solvent: ’ Adsorbent:
Client pH Initial Surr. Spike Fimal Final Split ) ¢/D
Sample No: i0 NT/¥0L  Muit. Wwait., YOL vui Mlt. Solids  FACTOR
N/
Comments :
Surrogate:
Spike:
xtracts Transferred | Reliquished By ite Time Recelved By | Date Yime | Weason for Transfar
a -
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WESTON SAMPLE DIGESTION RECORD

Digestion Date:

Digestion Batch No:

SAMPLE DIGESTION RECORD

Sheet No: 1 of |

Amalyst: Client:
Completion Date: Type of Prep.: Method: Matrix:
Parameters:
Type of Analysis:
Initial Final Spike pH % ¢/ (] VET
Sample No WT/v0L . YOL Mlt. <2> Solids FACTOR Comments 1) L 1] %V

xtracts Transfe

DIGESTION CUSTODY SMEET

Date Time Teceived By te Tim

Neason Tor Transfer |
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Before any instrument is used as a measurement device, the
instrumental response to own reference materials must be
determined. The manner in which. various instruments are
calibrated is dependent on the particular type of instrument and
its intended use. All sample measurements are made within the
calibrated range of'the instrument. Preparation ot all reference
martarialaea Nnecad Far malihradrianm rrd17 lha Ddamisemmecd .4

MldvBAicasS woPlu La Lalaliwrlidililll Will o8 gQOluUumentea ln a standards
preparation notebook.

Instrument calibration typically consists of two types: initial

calibration and continuing calibration. Initial calibration
procedures establish the calibration range of the instrument and
determine instrument response over that range. Typically, three
to five analyte concentrations are used to establish instrument
response over & concentration range. The instrument response

over the range is generally absorbance, peak heightr etc., which

smwm I mwsvn e o a Tdemames madal erddota o

Can o8 8XpreSsSal &8 a4 Linear nmoGed with a corralation coefficient
(e.g. for Atomic Absorption, Inductively Coupled Plasma,
UV-Visible-Infrared Spectrophotometry, Ion Chromatography) or as
a response factor or amount vs. response plot (e.g. for Gas
Chromatography, Gas Chromatography/Mass  Spectrometry, High
Performance Liquid Chromatography).

Continuing calibration usually includes reasurement of the
instrument response to fewer calibration standards and requires
instrument response to compare with certain limits (e.g. + 10%)
of the initial measured instrument response. Continuing
calibration may be used within an analytical sequence to verify
stable calibration throughout the sequence, and/or to demonstrate
that instrument response did not. drift during a period of non-use
of the inStr\mem:.

Specific instrument calibration procedures for various
instruments are detailed in Section 7 of this QAP.
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7.0 Analytical Procedures

Routine analytical services are performed using standard
EPA-approved methodology. In some cases, modification of
standard methods may be necessary to provide accurate analyses of
particularly complex matrices. When modifications to standard
analytical methods are performed, the specific alterations, as
well as the reason for the change, will be reported with the
results of analysis. Choice of method is determined by the type
of samples and the client/agency program represented. These
programs include, but are not limited to the following:

o Drinking water,

o Wastewater,

o Hazardous Waste, and
o Air.

For non-routine analytical services (e.g. special matrices,
research projects, non-routine compound lists, etc.), the method
of choice 1is selected based on client needs and available
technology. '

The laboratory's reported method detection limits (MDL's) are
based on program requirements, sample matrix, and in-house
instrument capabilities. These MDL's may be higher than
published method detection limits. However, published MDL's are -
generally determined using clean matrices which are free of
interferences, such as deionized water, and which are analyzed
under optimal laboratory conditions. For actual sample analysis,
these MDL's may not be routinely achievable. Procedures in place
to demonstrate that reported detection limits are obtainable, are
described in the ensuing subsections of this section.

Individual sample detection limits may vary from the laboratory's
routinely reported detection limits. This may be due to dilution
requirements, variability in sample weight or volume used to
perform the analysis, dry weight adjustment for solid samples,
the presence of analytical background contaminants, or other
sanple-related or analysis-related conditions.

7.1 Gas Chromatography/Mass Spectrometry (GC/MS)
7.1.1 Tuning and GC/MS Mass calibratjon

Mass spectrometers are calibrated with perfluorotributylamine
(FC-43) as required to ensure correct mass assignment. In
addition, once per l2-hour shift these instruments are tuned with
decafluorotriphenylghosphine (DFTPP) for semivolatiles analysis
and 4-bromofluorobenzene, K for volatiles analysis . Ion abundances
will be within the windows dictated by the specific program
requirements.
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7.1.2 GG/MS: Initial Calibration

Once an instrument has been tuned, initial calibration curves for
analytes appropriate to the analyses to be performed are
generated for at least five solutions containing known
concentrations of authentic standards of compounds of concern.
These sclutions are generally cocktails of the method target
analytes. The calibration curves will bracket the anticipated
working range of analyses. For some compounds in the calibration
standard cocktail, such as benzoic acid, 2,4~dinitrophenol,
2,4,5-trichlorophenocl, 2=-nitroaniline, 3-nitroaniline,
4-nitroaniline, 4-nitrophenol, 4,6-dinitro-2-methylphenol, and
pentachlorophenol, the detection is difficult at the lowest
calibration appropriate for the majority of the compounds in the
mix. In these instances, a four-point initial calibration will
be acceptable. Linearity is verified by evaluating the response
factors (RF) for the initial calibration standards. For an
acceptable calibration, the percent relative standard deviation
(3% RSD) for the RF's of specified Calibration Check Compounds
(ccc's) will be <30 percent. In addition, a minimum average RF
of 0.050 must be demonstrated for specified System Performance
Check Compounds (SPCC's). These specified CCC's and SPCC's are
listed in Table 7-1.

Calibration data, to include linearity verification, will be
maintained in the laboratory's permanent records of instrument
calibrations. ' .

7.1.3 GG/MS: continuing calibration

During each 1l2-hour operating shift, a daily midpoint calibration
standard is analyzed to verify that the instrument responses are
still within the initial calibration determinations. The
- response factor for each target compound in the daily standard is
calculated and recorded, then compared to the average RF from the
initial calibration. 1If significant (>30%) RF drift is observed
for the CCC's, appropriate corrective actions will be taken to
restore confidence in the instrumental measurements. In
addition, a minimum RF of 0.050 must be reported for SPCC's.

7.1.4 GC/MS: ouality control

All GC/MS analyses will include analysis of a method blank, a
method blank spike (semi-volatiles and pesticides/PCB's), a
matrix spike, and a laboratory duplicate in each lot of twenty
(20) or fewer samples. The matrix spike solutions will contain
the compounds listed in Table 3-2 and will be used for both
matrix spikes and blank spikes. In addition, appropriate
surrogate compounds ‘as specified in Table 3-1 will be spiked into
each sample. Recoveries from method spikes and surrogate
compounds are calculated and recorded on control charts  to
maintain a history of system performance.

Al
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A method blank spike duplicate sample may be analyzed in place of
the matrix spike for analytical lots of less than ten (10)
samples. .

Audit samples will be analyzed periodically to compare and verify
laboratory performance against standards prepared by outside
sources. : '

7.1.5 GG/MS: Detection Limits

The laboratory's detaction limits routinely used for reporting
GC/MS data are compared with laboratory-determined instrument
detection 1limits +to ensure that the reported values are
attainable. Instrument detection 1limits are determined from
triplicate analysis of target compounds measured at three to five
times the reporting limit. The calculated instrument detection
limit is three times the standard deviation of the neasured
values. :

7.2

'—_i - A — 3¢ ‘ |
7.2.1 GC & HPLC: Initial Calibration

Gas chromatographs and high performance 1liquid chromatographs
will be calibrated prior to each day of use. Calibration
standard mixtures will be prepared from appropriate reference
materizls and will contain analytes appropriate for the method of
analysis.

Working calibration standards for initial calibration will be
prepared fresh daily. The working standards will: include a
calibration blank and five (5) calibration standards covering the
anticipated range of measurement. At least one of the
calibration standards will be at or below the desired instrument

detection limit. The correlation coefficient of this calibration

must be equal to or greater than 0.990 to consider the response
linear over a range. If a correlation coefficient of 0.990
cannot be achieved, additional standards. must be analyzed to
define the calibration curve.

7.2.2 GC § HPLC: continuing Calibration

The response of the instrument will be verified for each analysis
sequence by evaluation of a mid-range calibration check standard.
In order to demonstrate that the initial calibration curve is
still wvalid, the calibration check standard must be within
+ twenty percent. (20%) recovery of the initial calibration for
the compounds of interest or the instrument must be recalibrated.
For multi-analyte methods, this check standard may contain a
representative number of target analytes rather than the full
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list of target compounds. Optionally, initial calibration can be
performed at the beginning of the analysis sequence.

Within the analysis sequence, instrument drift will be monitored
by analysis of a mid-range calibration standard every 10 samples.
The % difference (% D) in calibration factors (CF's) for the
continuing calibration standard compared to the average CF from
the initial calibration will be calculated and recorded. 1If
significant (> 20%) calibration factor drift is observed for the
compounds of interest, appropriate corrective actions will be
taken to restore confidence in the instrumental measurements.

7.2.3 GC & HPLC: OQuality Control

At least one method blank and two method spikes will be included
in each laboratory 1lot of samples. Regardless of the matrix
being processed, the method spikes and blanks will be in aqueous
media. Method spikes will be at a concentration of approximately
five (5) times the detection limits.

The method blanks will be examined to determine if contamination
is being introduced in the laboratory.

The method spikes will be examined to determine both precision
and accuracy. Accuracy will be measured by the percent recovery
of the spikes. These recoveries will be plotted on control
charts to monitor method accuracy. Precision will be measured by
the reproducibility of both method spikes and will be calculated
as relative percent difference (% RPD). These % RPD's will be
plotted on control charts to monitor method precision.

7.2.4 GC & HPLC: Detection Limits

- The laboratory's detection limits routinely used for reporting GC
pesticide data are compared with laboratory determined instrument
detection 1limits to ensure that the reporting values are
attainable. Instrunent detection 1limits are determined from
- triplicate analysis of target compounds measured at three to five
times the reporting limit. The calculated instrument detection
limit is three times the standard deviation of the measured
values. For non-routine compounds, the reported detection limits
will be limited by the lowest calibration standard analyzed for
the respective method. )

The reported detection limits for HPLC analyses are limited to
the concentration of the lowest calibration standard analyzed on
a particular day. The only exception to this for HPLC analyses
are analyses conducted according to USATHAMA quality assurance
plan," December 1985, 2nd Edition, March 1987 (U.S. Army Toxic
and Hazardous Materials Agency, Aberdeen Proving Ground, MD
21010-5401). .
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7.3 Atomic Absorption Spectrophotometry (AA): Flame § Furnace
7.3.1 AA:; Initial calibration ’ '

Atomic absorption spectrophotometers will be calibprated prior to
each day of use. Calibration standards will be from appropriate
reference materials, and working calibration standards prepared
fresh daily. 1Initial calibration will include analysis of a
calibration blank and a minimum of three (3) calibration
standards covering the anticipated range of measurement. .
Duplicate injections will be made for each concentration. At
least one of the calibration standards will be at or below the
reported detection limit. The calibration curve generated must
have a correlation coefficient equal to or greater than 0.996 in
order to consider the responses linear over a range. If the
correlation coefficient criteria of 0.996 are not met, the
instrument will be recalibrated prior to analysis of samples.

Prior to analysis of samples, the initial calibration will be

verified using a mid-range calibration standard from a source
other than that used for initial calibration, and an initial
calibration verification blank (ICB). The analysis result for
the initial calibration verification standard (ICV) must be + ten
percent (10%) recovery of the true value. The ICE must be free
of target analytes at and above the reporting limit. 1If the ICV
or ICB are outside these criteria, the initial calibration must -
be repeated.

Calibration data, to include the correlation coefficient, will be
entered into laboratory notebooks to maintain a permanent record
of instrument calibration.

7.3.2 AA: Continuing calibration

The initial calibration is verified during the analysis sequence
by evaluation of a continuing calibration blank (CCB) and a
continuing calibration verification standard (CCV) after every
ten (10) samples are analyzed. The response of the continuing
calibration verification standard must be within + ten percent
(10%) recovery of the true value. The continuing calibration
- blank must be free of target analytes at and above the reported
detection limit. :

7.3.3 AA: OQuality control

At least one method blank and .two method blank spikes (laboratory
control samples: 1CS) will be included in each labortory lot of
samples. Regardless of the matrix being processed, the 1LCS and
blanks will be in agueous media. The ICS will be at a
concentration of approximately five (5) times the detection

limit.
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The method blanks will be examined to determine if contamination
is being introduced in the laboratory and will be analyzed at a
frequency ©of one per analytical lot or five (5) percent of the
samples, whichever is more frequent. The LCS will be examined to
determine both precision and accuracy. Accuracy will be measured
by the percent recovery (% R) of the spikes. The recovery must
be within the range 80-120 percent to be considered acceptable,
with the exception of antimony and silver, due to documented
method deficiencies in achieving reliable recovery (reference
EPA's Contract Laboratory Program). Additionally, the LcS % R
will be plotted on contreol charts to monitor method performance.

Precision will be measured by the reproducibility of both LCS's
and will be calculated as relative percent difference (% RPD).
Results must agree within twenty (20) percent RPD in order to be
considered acceptable. The LCS RPD will be plotted on control
charts to monitor performance. _

7.3.4 AA:; Detection Limits

The laboratory's routinely reported detection limits are compared
with laboratory-determined Instrument Detection Limits (IDL's) on
a quarterly basis to ensure that the reported values are
attainable. IDL's are determined from three nonconsecutive day's
analysis of seven consecutive measurements of target compounds at
three to five times the IDL. Each day's seven measured values
are averaged and the respective standard deviation calculated.
Three times the standard deviation of the average of the standard
deviations obtained from the three days' analysis is defined as
the IDL. The IDL's must be at or below the routinely reported
detection limits.

7.4 Inductively Coupled Argon Plasma (ICP)
7.4.1 ICP: Initial calibration

The inductively coupled argon plasma spectrophotometer will be
calibrated prior to each day of use. Calibration standards will
be prepared from reliable reference materials and will contain
all metals for which analyses are being conducted. Working
calibration standards will be prepared fresh daily. Quarterly,
calibration will be performed with a blank and a minimum of five
(5) concentrations to cover the anticipated range of measurement.
Duplicate readings will be made for each concentration. At least
one of the calibration standards will be at or below the
reporting limit. The calibration curve generated must have a
correlation cocefficient equal to or greater than 0.996 in order
to consider the responses 1linear over a range. If the
correlation coefficient criteria of 0.996 are not met, the
instrument will be recalibrated prior te analysis of samples.
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On- a daily basis, the instrument will be calibrated using J 0
standard at the high end of the calibration range and a blank.

Prior to analysis of samples, the initial calibration will be
verified using a mid-range calibration standard from a source
other than that used for initial calibration, and an initial
calibration verification blank (ICB). The analysis result for
the initial calibration verification standard (ICV) must be + ten
percent (10%) recovery of the true value. The ICB must be free
of target analytes at and above the reporting limit. If the ICV
or ICB are outside these criteria, the initial calibration must
be repeated.

Calibration data, to include the correlation’cocrficiant, will be
entered into laboratory notebooks to maintain a permanent record
of instrument calibration.

7.4.2 ICP: Continuing Calibratien

The initial calibration is verified during the analysis sequence
by analysis of a continuing calibration blank (CCB) and a
continuing calibration verification standard (cCCV) after every
ten (10) samples are analyzed. The response of the continuing
calibration verification standard must be within + ten percent
(10%) recovery of the true value. The continuing calibration
blank must be free of target analytes at and above the reported
detection limit. —

7.4.3 ICP: Ouality control

At least one method blank and two method blank spikes (laboratory
control sample: LCS) will be included in each laboratory lot of
samples. Regardless of the matrix being processed, the 1CS's and
blanks will be in agqueous media. The ICS will be at a
cgngentration of approximately f£iv (5) times the detection
limit. _

. The method blanks will be examined to determine if contamination
is being introduced in the labortory.

The LCS results will be examined to determine both precision and
accuracy. Accuracy will be measured by the percent recovery
($ R) of the spikes. The recovery must be within the range
80-120 percent to be considered acceptable. Additionally, the
1ICS % R will be plotted on contrel charts to monitor method

accuracy.

Precision will be measured by the reproducibility of both ICS and
will be calculated as relative percent difference (% RPD).

Results must agree within twenty (20) percent RPD in order to be

considered acceptable.
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7.4.4 ICP: Detection Limits

The laboratory routinely reported detection limits are compared
with laboratory-determined Instrument Detection Limits {IDL's) on
a quarterly basis to ensure that the reported values are
attainable. 1IDL's are determined from three nonconsecutive day's
analysis of seven consecutive measurements of target compounds at
three to five times the IDL. Each day's seven measured values
are averaged and the respective standard deviation calculated.
Three times the standard deviation of the average of the standard
deviations obtained from the three days' analysis is defined as
the IDL. The IDL's must be at or below the routinely reported
detection limits.

7.5 (o] V. u H

7.5.1 CVAA: Injtial calibration

The initial calibration procedures are as described in subsection
7.3.1 except that initial calibration requires analyses of a
calibration blank and five (5) working standards. The
correlation coefficient of the standard curve must be equal to or
greater than 0.996. The initial calibration is verified by
analysis of a calibration standard from an independent source
prior to sample analysis. The response of the initial
calibration verification standard must be within + twenty percent
(20%) recovery of the true value. 1If it is outside these limits,
the instrument is recalibrated.

7.5.2 CVAA: continuing Calibration

After every ten (10) samples, a continuing calibration blank
(CCB) and continuing calibration verification standard (CCV) are
analyzed. The response of the CCV must be within + twenty percent
(20%) recovery of the true value. The CCB must be free of target
analyte at and above the reported detection limit.

7.5.3 CVAA: Quality control

At least one method blank and two method blank spikes (laboratory
control samples: ICS) will be included in each labortory lot of
sanples. Regardless of the matrix being processed, the LCS and
blanks will be in agueous media. The ICS will be at a
concentration of approximately five (5) times the detection’
limit.

The method blanks will be examined to determine if contamination
is being introduced in the laboratory and will be analyzed at a
frequency of one peér analytical lot or five (5) percent of the
samples, whichever is more frequent. The LCS will be examined to
determine both precision and accuracy. Accuracy will be measured
by the percent recovery (% R) of the spikes. The recovery must
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be within the range 80-120 percent to be considered acceptable, '
with the exception of antimony and silver, due to documented

method deficiencies . in achieving reliable recovery (reference
EPA's Contract Laboratory Program). Additionally, the LCS % R
will be plotted on control charts to monitor method performance.

Precision will be measured by the reproducibility of both LCS's
and will be calculated as relative percent difference (% RPD).
Results must agree within twenty (20) percent RPD in order to be
considered acceptable. The LCS RPD will be plotted on control
charts to monitor performanca. -

7.5.4 CVAA: Detection Limits

The laboratory's routinely reported detection limits are compared
with laboratory-determined Instrument Detection Limits (IDL's) on
a quarterly basis to ensure that the reported values are
attainable. IDL's are determined from three nonconsecutive day's
analysis of seven consecutive measurements of target compounds at
three to five times the IDL. Each day's seven measured values
are averaged and the respective standard deviation calculated.
Three times the standard deviation of the average of the standard
deviations obtained from the three days' analysis is defined as
the IDL. The IDL's must be at or below the routinely reported
detection limits. :

7.6 Total Organic carbon (TOC)
7.6.1 TOC Initial calibration

The total organic carbon analyzer will be calibrated prior to
each day of use.

Calibration standards will be prepared from potassium hydrogen
phthalate, and working calibration standards will be prepared
fresh daily. The working standards will include a blank and a
minimum of five (5) concentrations to cover the anticipated range
of measurement. _ :

At least one of the calibration standards will be at or below the
desired instrument detection limit. The correlation coefficient
of the plot of known versus found concentrations will be at least
0.996 in order to consider the responses linear over a range. 1If
a correlation coefficient of 0.996 cannot be achieved, the
instrument will be recalibrated prior to analysis of samples.
Calibration data, to include the correlation coefficient, will be
‘entered into laboratory noteboocks to maintain a permanent record
of instrument calibrations. :
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7.6.2 To¢: continuing calibration

A continuing calibration standard and blank will be analyzed at a
frequency of ten percent (10%) and at the end of the analysis
shift. The response calculated as a percent recovery of the
standard must be + fifteen percent (15%) of the true value. The
response of the blank must be less than the detection limit.

7.6.3 Toc Quality Contrel

At least one method blank:.and two method spikes will be included
in each laboratory lot of samples. Method spikes will be at a
congantration of approximately five (5) times the detection
limit.

The method blanks will be examined to determine if contamination
is being introduced in the laboratory. The method spikes will be
examined to determine both precision and accuracy. Accuracy will -
be measured by the percent recovery (% R) of the spikes. The
recovery must be within the range 80-120 percent to be considered
acceptable. In addition, % R will be plotted on control charts
to monitor method accuracy.

Precision will be measured by the reproducibility of both method
spikes and will be calculated as relative percent difference
(% RPD). Results must agree within twenty percent (20%) RPD in
order to be considered acceptable.

7.6.4 TOC Detection Limits

The detection limits are based on the concentration of the lowest
standard analyzed. Results below the 1lowest standard are
reported as below the detection limit.

7.7 - lon Chromatography (IC)
7.7.1 IC Initial calibration

The ion chromatograph will be calibrated prior to each day of
use. Calibration standards will be prepared from appropriate
reference nmaterials, and working calibration standards for the
ions of interest will be prepared fresh daily. The working
standards will include a blank and a nminimum of five (5)
concentrations to cover the anticipated range of wmeasurements.
At least one of the calibration standards will be at or below the
desired instrument detection limit. The correlation coefficient
of the plot of known versus found concentrations will be at least
0.996 in order to consider the response linear over a range. If
a correlation coefficient of 0.996 cannot be achieved, the
instrument will be recalibrated prior to analysis of samples.
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Calibration data, to include the correlation coefficient, will be/m\i
entered into laboratory notebooks to maintain a permanent record -
of instrument calibrations. i

7.7.2  I¢: cContinuing Calibration

A continuing calibration standard and blank will be analyzed at a
frequency of ten percent (10%) and at the end of the analysis
shift. The response calculated as a percent recovery of the
standard must be + fifteen percent (15%) of the true value. The

response of the blank must be less than the detection limit. &

7.7.3 IC: ouality Control ‘
At least one method blank and two method spikes will be included

in each laboratory lot of samples. Regardless of the matrix |
being processed, the method spikes and blanks will be in aqueous
media. Method spikes will be at a concentration of approximately

five (5) times the detection limit.

The method blanks will be examined to determine if contamination
is being introduced in the laboratory.

The method spikes will be examined to determine both precision -
and accuracy. Accuracy will be measured by the percent recovery
(¥ R) of the spikes. The recovery must be within the range of
80~120% to be considered acceptable. Additionally, % R will be
plotted on control charts to monitor method accuracy.

Precision will be measured by the reproducibility of both method
spikes and will be calculated as relative percent difference
(3 RPD). Results must agree within twenty percent (20%) RPD in
order to be considered acceptable. ) ]

7.7.4 IC: Detection Limits

The detection limits are based on the concentration of the lowest §
standard analyzed. Results below the 1lowest standard are -
reported as below the detection limit.

7.8 Spectrophotometry (Colorimetric Methods) ]
7.8.1. Spactrophotometry: Initial calibration ")

Spectrophotometers will be calibrated prior to each day of use. -
The calibration standards will be ©prepared from reference .
materials appropriate to the analyses being performed, and §
working standards will include a minimum of five (5) ned
concentrations whiclh cover the anticipated range of measurement.
At least one of the calibration standards will be at or below the

desired detection limit. Additionally, a calibration blank will vi

be analyzed. The requirement for an acceptable initial /7
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calibration will be a correlation coefficient equal to or greater
than 0.996 in order to consider the response linear over the
measured range. If the correlation coefficient criteria of 0.996
is not met, the instrument will be recalibrated prior to analysis
of samples. Calibration data, -to. include the correlation
coefficient, will be entered into the laboratory notebook -with
the sample data to maintain a permanent record of instrument
calibrations.

Before sample analysis, an initial calibration verification
standard is analyzed. The response calculated as percent
recovery of this standard must be within + fifteen percent (15%)
of the true value or the instrument is recalibrated.

7.8.2 c e :

A continuing calibration verification standard (CCV) and blank
(CCB) will be analyzed at a frequency of ten percent (10%) and at
the end of the analysis sequence. The response, calculated as a
percent recovery of the true value, must be + fifteen percent
(15%) of the true value. The response of the blank must be less
than the detection limit.

7.8.3 Spectrophotometers: oOuality Control

At least one method blank and two method spikes will be included
in each laboratory lot of samples. Regardless of the the matrix
being processed, the method spikes and blanks will be in aqueous
media. Method spikes will be at a concentration of approximately
five (5) times the detection limit.

The method blanks will be examined to determine if contamination
is being introduced in the labortory.

The method spikes will be examined to determine both precision
and accuracy. -

Accuracy will be measured by the percent recovery (% R) of the
spikes. The recovery must be in the range (80-120 percent) in
order to be considered acceptable. Additionally, % R will be
plotted on control charts to monitor method accuracy.

Precision will be measured by the reproducibility of both method
spikes and will be calculated as relative percent difference
(¥ RPD). Results must agree within twenty (20) percent RPD in
order to be considered acceptable.

7.8.4 Spectrophotometers: Detection Limits
The detection limits are based on the concentration of the lowest

standard analyzed. Results below the lowest standard are
reported as below the detection limit. .
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7.9 Balances

Laboratory balances will be calibrated and serviced annually by a
factory representative. 1In addition, the analyst will check the
balance before each use with two masses: one in the gram range
and one in the milligram range. A record of calibrations and
daily checks will be kept in the balance log.

The Class P weights used by the analysts for daily balance checks
will be calibrated annually against a set of Class S certified
weights. :

7.10 Thermometers

Oven and refrigerator thermometers will be calibrated annually
against a National Bureau of Standards (NBS) certified

thermometer in the range of interest. Annual calibrations will

be recorded in a calibration notebook. Daily readings will be
recorded with the respective oven or refrigerator.
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GC/NM8 CALIBRATION CHECK COHPOUNDB (CCC's)

AND SYSTEM PERFORMANCE CHECK COMPOUNDS

E

L R K X I N O 3 B R O

chloromethane

vinyl chloride
l1,1-dichloroethene
1,1-dichlorocethane
chloroform

1, 2-dichloropropane
bromotorm
l,1,2,2-tetrachloroethane
toluenn
chlorobenzene
ethylbenzene

calibration check compounds

(exception:

(8PCC's)

E

L 2R 2R 2 I X L N IR R % B 3R R R 2 BN

phenol
1l,4-dichlorobenzene
N-nitrouo-di-N—propylamine
2-nitrophenol
2,4-dichlorophencl
haxachlnrobutadiene
4-chloro-3-methylphenocl
hexachlorocyclopentadiene
2,4,6-trichlorophenol
acenaphthene
2,4-dinitrophenol
-nitrophonol
N-nitrosodiphenylamine
pentachlorophenol
fluoranthene
di-N-octylphthalate
benzo-a-pyrene

di-N-octylphthalate is deleted from the 1list

for all but specific EPA-CLP SOW contracts)

systen performance check compounds

(revised January 1989)
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8.0 Data Reduction, Validation and Reporting
8.1 Introduction 3 '

All analytical data are recorded into bound laboratory notebooks
issued by the QA Coordinator. Data are recorded and associated
with a unique WESTON sample .identification number and a client
sample identity. . These pages minimally contain the following
information: analytical method, analyst, date, reagent
concentrations, instrument settings (as applicable), and raw
data.

The laboratory analysts sign and date all notebook entries daily.
The notebook pages are reviewed periodically by the Section
Manager. Copies of instrument outputs (chromatograms, strip
charts, etc.) are maintained on file.

8.2 Data Reduction

Data reduction is performed by the individual analysts and
consists of calculating concentrations in samples from the raw
data obtained from the measuring instruments. The complexity of
the data reduction will be dependent on the specific analytical
method and the number of discrete operations (extractions,
dilutions, and concentrations) involved in obtaining a sample
that can be measured.

For those methods utilizing a calibration curve, sample response
will be applied to the 1linear regression line to obtain an
initial raw result which is then factored into equations to
obtain the estimate of the concentration in the original sample.
Rounding will not be performed until after the final result is
obtained to minimize rounding errors, and results will not
normally be expressed in more than twe (2) significant figures.

Copies of all raw data and the calculations used to generate the
final results will be retained on file to allow reconstruction of
the data reduction process at a later date.

8.3 Data Review/Validation

System reviews are performed at all levels. The individual
analyst constantly reviews the quality of data through
calibration checks, quality control sample results, and
performance evaluation samples. These reviews are performed
prior to submission to the Section Managers or the Analytical
Project Manager.

The Section Manager®and/or the Analytical Project Manager review
data for consistency and reasonableness with other generated data
and determine if program requirements have been satisfied.
Selected hard copy output of data (chromatograms, spectra, etc.)
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will be reviewed to ensure that results are interpreted
correctly. Unusual or unexpected results will be reviewed, and a
resolution will be made as to whether the analysis should be
repeated.. In addition, the Analytical Project Manager or Section
Manager will ' recalculate selected results to verify the
calculation procedure.

The Quality Assurance Officer independently conducts a complete
review of selected projects to determine if laboratory and client
quality assurance/quality control requirements have been met.
Discrepancies will be reported to the appropriate Section Manager
and/or Analytical Project Manager for resolution.

The final routine review is performed by the Laboratory Manager
prior to reporting the results to the client. Non-routine audits
are performed by regulatory agencies and client representatives.
The level of detail and the areas of concern during these reviews
are dependent on the specific program requirements.

8.4 Data Reporting

Reports will contain final results (uncorrected for blanks and
recoveries), methods of analysis, levels of detection, surrogate
recovery data, and method blank data. In addition, special
analytical problems, and/or any modifications of referenced
methods will be noted. The number of significant figures
reported will be consistent with the 1limits of uncertainty
- inherent in the analytical method. Consequently, most analytical
- results will be reported to no more than two (2) significant
figures. Data are normally reported in units commonly used for
the analyses performed. Concentrations in ligquids are expressed
in terms of weight per unit volume (e.qg., milligrams per liter).
Concentrations in solid or semi-solid matrices are expressed in
terms of weight per unit weight of sample (e.g., micrograms per
gram) .

Reported detection limits will be the concentration 4in the
original matrix corresponding to the 1low level instrument
calibration standard after concentration, dilution, and/or
extraction factors ars accounted for, unless otherwise specified
by program requirements.

The final data report provided by WESTON Analytics conforms to
one of three types:

1. Level 1: WESTON Standard Client Report,
2. Level 2: A Tier II Report (as specified by the State
.of New Jersey). This Report provides support data

including a case narrative, quality control data, and a
chain-of-custody report,
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3. level 3: U.S. EPA-CLP format report as described in
WESTON OP 21=20~- 020 Section B, or

4. Level 4: Tier 1 Report (es specified by the State of
New Jersey). This Report provides support data
including a case narrative, quality control data, a
methods summary, negative proofs of mass spectral
quantitation library search "false positives", and a
lab chronicle, and chain-of-custody for receipt and
analyses. The basis submittal is U.S. EPA-CLP format
(Level 3 above) with a few NJDEP-specified extras.

8.4.1 JLevel 1l: Standard Client Report

The standard commercial report contains a transmittal letter end'

the following for Organic Analyses:

o cover page describing: data qualifiers, sample
collection, extraction and analysis dates, and a
description of any technical problems encountered with
the analysis,

° spreadsheet eempie data and QC result summaries, and

° five-peak library search report for GC-MS volatiles and
_ senivolatiles.

QC for batches of twenty (20) samples or less inciudee ‘a method

blank, a method blank spike (semivolatiles and pesticide/PCB's),

a matrix spike, a laboratory duplicate or spike duplicate, and
surrogate recoveries. For sample batches of less than ten (10),
laboratory duplicates and matrix spikes may be taken from other
samples processed at the same time. Also, a method blank spike
duplicate may be substituted for a matrix spike in smaller
batches.

Although the EPA CLP methodology is used for Level 1, re-analyses
will not be required for surrogate outliers unless poor
recoveries are determined to be due to laboratory error.

Inorganic Analyses Level 1 reports contain a transmittal letter
and the following:

o cover page describing: data qualifiers, sample
receipt, digestion and analysis dates, and a
description of any technical problems encountered with
the analyses,

o sample data summary report including lab blanks, and

o QC summary report on laboratory control samples
(accuracy) .
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8.4.2 Level 2: Tier II Report

The Level 2 report contains a transmittal letter and the
following for Organic Analyses: :

00000

O

cover page,
chain of custody-sample request form,
case narrative and laboratory chronicle,
tune summaries,
sample data results, with accompanying chromatograms and
appropriate ‘spectra, and
QC data including:
method blanks,
surrogate recoveries, and
- matrix spike~matrix spike duplicatc recoveries.

Inorganic Analyses Level 2 reports contain a transmittal letter
and the following:

o

o

lab chronicle,

cover page describing: data qualifiers, sample
receipt, digestion and analysis dates, and a
description of any tachnical problaml encountered with
the analyses,

sample data summary rcport'including lab blanks,

QC summary report on laboratory control samples
(accuracy), ‘

QC summary report on sample matrix spike (accuracy) and
duplicate (precision analyses), and

chain-of-custody/analysis request form.
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9.0 Internal Quality Control Checks: Laboratory

The daily gquality of analytical data generated in the WESTON
laboratories is controlled by the implementation of this
Analytical Laboratory Quality Assurance Plan. The types of
internal quality control checks are described in this section.

Method Blanks. Method blanks usually consist of

o

laboratory reagent grade water treated in the same
manner as the sample (i.e., digested, extracted,
distilled, etc.) which is then analyzed and reported as
a standard sample would be.

Method Blank Spike. A method blank spike is a sample

of laboratory reagent grade water fortified (spiked)
with the analytes of interest which is prepared and
analyzed with the associated sample batch. Method
blank spikes are not included with volatiles analyses
since the same function is served by the calibration
standard analysis.

This is a
standard solution with a certified concentration which
is analyzed as a sample and is used to moniter

analytical accuracy. (Equivalent to a method blank

spike).

Matrix Spikes. A matrix spike is an aliquot of an
investigative sample which is fortified (spiked) with
the analytes of interest and analyzed with an
associated sample batch to monitor the effects of the
investigative sample matrix (matrix e@ffects) on the

analytical method. Matrix spikes are performed only in .

association with selected protocols. Frequency of
matrix spikes will be specified in the project-specific
Quality Assurance Project Plan.

Duplicate samples are.

lLaboratory Duplicate Samples.

ocbtained by splitting a field sample into two separate
aliguots and performing two separate analyses on the
aliquots. The analysis of 1laboratory duplicates
monitors sample precision; however, it may be affected
by sample inhomogeneity, particularly in the case of
nonagueous  samples. Laboratory duplicates are
performed only in association with selected protocols
and at the client’s request. Frequency of duplicates

will be specified in the project-specific Quality

Assurance Project Plan. ’
am This is a QC sample of known

concentration. obtained from the U.S. EPA, the National
Bureau of Standards (NBS) or a copmercial source. This
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QC sample is to check the accuracy of an analytical
procedure. It is particularly applicable when a minor
revision or adjustment has been made to an analytical
procedure or instrument.

9.1 QC Monitoring

The analyses of quality «control samples are entered
chronologically onto quality contrel charts specifically
maintained for each analytical procedure. These control charts
are labeled with upper and lower warning and control limits, the
analysis which is being charted and the value (e.g., § recovery,
$ RPD, etc.) which is being monitored. Control charts are
updated monthly and are used to demonstrate method performance
and help identify system errors.
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10.0 Performance and System Audits

10.1 External Audits

WESTON participates in several external audits sponsored by State
Regulatory Agencies and the U.S. EPA. These audits include
performance and system audits.

The performance audits are in the form of blind performance
samples submitted by the auditing agency. System audits involve
on-site evaluation of the WESTON 1laboratory systems. A
representation of the number, type, and auditing agency are
summarized in Table 10-1. WESTON is certified in over states,
and many of these states (e.g., Ohio, Utah, Colorade, etc.) also
perform on-site audits as ©part of <their certification
requirement.

10.2 Internal Audits

The laboratory QA Coordinator has overall responsibility for
monitoring the internal Quality Assurance/Quality Control
program. The QA Coordinator has a staff to provide in-house
audits, and to review and validate analytical data packages. The
QA Coordinator is also responsible for scheduling and
coordinating external systems audits and reviewing data for
performance samples received.

The QA Coordinator supplies blind performance samples  to the
laboratory at least semi-annually.

The QA Coordinator audits laboratory systems and procedures at
‘least once annually. Unigque client audit procedures and data
requirements will be complied with as contractually specified.
The internal audit consists of a review of laboratory systems,
procedures and documentation. Any deficiencies and/or deviations
are documented and a summary report is prepared. (Ses also
Section 13) :
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Agency
Illinois EPA
NY Dept of
Health

NY State

Dept. Env.
Conserv.

NT Dept. of
Environ.
Protection

Cklahcma WRB

Eagxpt.of

Environ. Res.

U.S.EPA

U.S. Army
Corps of

Engineers
(DERA)

TABLE 10-1
EXTERNAL PERFORMANCE AND SYSTEMS AUDITS
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WEBTON ANALYTICAL LABORATORIES

Parameters
WS-WP

WS-WP

Inorganic-
Organic

WS=WP
Haz.Waste

WS=WP

Inorganic-
Organic

Ivpe

Performance
System

Parformance

Performance

System

Performance
System

Performance
Performance
Performance

System
Performance

frequency
Semi-anmually

.Snmi-annually

EPA CIP Qtrly
Blimd

Every 2 Yrs.
EPA CIP Qtrly

Semi-anmally
Every 2 Yrs.
EFA CIP Qtrly

Quarterly
Every 2 Yrs.

As Contract

Requires

o Last on-site by U.S.EPA was performed in May 1988
1987, ard last IEPA cn-site was

© last PA DER on-site was performed in Ma

performed ﬁntﬁ;ﬂzghar 1988.

WS = Water Supply (Drinking Water)
WP = Water Pollution (Wastewater)
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Required for
Water/Waste

" Water Cert.

Watar/Waste
Water Cert.

State
Analytical

Water/Waste
Watear Cert.

Haz.Waste

water/Waste
Water Cert.

Water Cert.

State Anal.
conttract

Related
Analytical
Work

Water/Waste
Water,
Suparfund
Analytical

- Work
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11.0 Preventive Maintenance

11.1 Introduction

The ability to generate valid analytical data ‘requires that all
analytical instrumentation be properly and regularly ‘maintained.
The WESTON Analytical Laboratory maintains full service contracts
on all major instruments. These service contracts not only
provide routine preventative maintenance but also emergency
repair service. The elements of the maintenance program are
discussed in the following sections. )

11.2 Instrument Maintenance Log Books

Each analytical instrument is assigned an instrument log book.
All maintenance activities are recorded in the instrument log.
The information entered in the instrument log includes: :

1. date of service,

2. person performing service,

3. type of service performed and reason for service,
4. replacement parts installed (if appropriate), and
5. miscellaneous information. ,

If service is performed by the manufacturer, a copy of the
service record is taped into the page facing the notebook page
where the above information is entered.

11.3 Instrument Calibration and Maintenance

The routine calibration procedures wused for analytical
instrumentation are described in Section 6 and shown in
Table 11-1. Preventative maintenance and calibration by
mangfacturer service representatives are provided on a routine
basis,

The maintenance procedures and frequencies for major analytical
instrumentation are given in Table 11-2. _

WESTON service agreements provide for preventative maintenance,
emergency service, and emergency shipping of spare parts. For
emergency response, service contracts on the Gas Chromatographs,
GC/MS instruments and AA-ICP require on-site response within
48-72 hours. (Typically, service representatives are on site
within 24 hours of a service call.) The service contracts also
provide for 24-hour delivery of critical spare parts in response
to a service request.
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1l1.4 Spare Parts

WESTON Laboratory maintains an inventory of routinely required
spare parts (for example, spare sources, vacuum pumps and
filaments for GC/MS, spare torches, burner heads for AA-ICP). -

The instrument operators have the responsibility, with the

appropriate Section Manager, to ensure that an acceptable
inventory of spare parts is maintained.
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instrument
GC/MS

GC (Hall,
PID,EC,NPD,
FID, FPD)

HPLC

ICP

Ion
Chromatograph

Spectro-
photoneters

Technicon
AutoAnalyzer

Conductivity
Meter

“Analytical
Balance

Ovens
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TABLE 11-1

CALIBRATION FREQUENCY AND MECHANISM FOR MAJOR INSTRUMENTS
WESTON ANALYTICAL LABORATORY

Frequency

Daiiy (or
every 12 hrs)

Daily (or more
frequently as
required)

Daily

Daily‘(or more
frequently

Daily (or more
more fre-

quently)
Daily

Daily
Daily
Daily

Daily, whe
used -

Quarterly
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Standard

Standard soln
of analytes
to be measured

Standard soln
of analytes

to be measured _

Standard soln
of analytes
to be measured

Standard soln

of analytes
to be measured

Standard soln.
of analytes
to be measured

Standard soln
of analytes

~to be measured

Standard soln
of analytes
to be measured

Standard soln
of analytes
to be measured

Standard soln
of analytes
to be measured

Class S wts.
(NBS cert)

Thermometer
(NBS=cert)

Indicator
Parameters

Response=-
sensitivity

Retention Time
Response-
Sensitivity

Retention Time
Response-
Sensitivity

Response
Linear Range

Response
Linear Range

‘Retention Time

Response

Response

. Linear Range

Response
Linear Range

Response

Accuracy

Accuracy
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IABLE 11-2

INSTRUMENT MAINTENANCE SCHREDULE
WESTON ANALYTICAL LABORATORY

Preventative Service

Instrument Maintenance  Contract
Gas Chromatograph-~Mass Spectrometer Semi-annually Yes
Gas Chromatographs Semi-annually Yes
GC Detectors . .
(FID,EC,PID,Hall,NPD, FPD) As needed Yes
High Performance Liquid .
Chromatographs As needed No
Atomic Absorption Spectrometer |
(Flame and Furnace) Semi~annually Yes
Inductively Coupled Plasma ’
Spectrophotometer . , Semi-annually Yes
Analytical Balance Annually ~ Yes
Ion Chromatograph ‘ Annually  Yes
Spectrophotometers As neseded No
Cold fapor Mercu:y AA ’ As negdod No
Technicon Autoanalyzer As needed No
Conductivity Meter : As needed ‘ No
Ovens ' As needed -~ No
pH-Specific Ion Meter As needed No
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12.0 Procedures Used %o Assess Data Qualjity
12.1 Introduction |

The QA objectives for precision, accuracy, and completeness were
given and discussed in Section 3. All analytical data are
reviewed relative to these criteria and specific project
requirements to assess the quality of the analytical data. Where
all criteria are met, data are deemed acceptable without
qualification. Where precision and accuracy goals are not met,
the sample set is re-analyzed or reported with qualification in
the case narrative. Some of the factors affecting this final
sample disposition include:

o project-specific QA/QC requirements,

o availability of sufficient sample for re-analysis,
o holding time considerations, and T

o regulatory action limits.

‘12.2 Precisjon

Precision is measured through analyses of replicate QC controls
and field samples. Results from these measurements are
calculated as relative percent difference (% RPD) or percent
relative standard deviation (% RSD) and evaluated according to
the criteria set forth in subsections 3.3-3.3.2. Laboratory QC

control samples are used to demonstrate acceptable method -

performance, and are used to trigger corrective action when
control limits are exceeded.

Precision measurements from field samples give an indication of
sample homogeneity. Problems with sample homogeneity are more
likely to occur with soil and sediment samples, water samples
cont;ining a noticeable amount of solids, and non-standard
matrices.

12.3 Accuracy

Accuracy is measured through the analysis of fortified reagent
free matrices and fortified field samples. Results from these
measurements are calculated as percent recovery and evaluated
according to the criteria set forth in subsections 3.2-3.2.2.
Laboratory QC control samples are used to demonstrate acceptable
method performance, and are used to trigger corrective action
when control limits are exceeded.

Accuracy measurements from field samples give an indication of
physical or chemical interferences present which can either
enhance or mask the actual presence of target analytes.
Determination of percent recovery (% R) requires analysis of a
fortified sample and a non-fortified sample, so that any
background analyte already present-in the sample can be accounted
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for in the recovery determination. Thus, sample homogeneity also
becomes a factor in recovery determinations, as variable
background can affect the apparent analyte recovery. Problens
with sample recovery are more likely to occur with soil and
sediment samples, water samples containing a noticeable amount of
solids, and non-standard matrices.

12.4 Completeness

Completeness has been defined in subsection 3.4 as a measure of
the amount of analytical data generated by an analytical method
or system meeting all accuracy and precision criteria. As
stated, the minimum goal for completeness is 80% and the ability
to exceed this goal (especially for organic TCL analyses) is
dependent on the applicability of the analytical methods to the
sample matrices analyzed. However, even if data have not met
this laboratory definition of data able to be reported without
qualification, project completion goals may still be met if the
gualified data, i.e. data of know quality even if not perfect, is
suitable for specified project goals.
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13.0 corrective Action
The initial responsibility to monitor the quality of an

analytical system lies with the analyst. 1In this pursuit, the .

analyst will verify that all quality control procedures are
followed and results of analysis of quality control samples are

within acceptance criteria. This’ requires that the analyst

assess the <correctness of all of the following items as
appropriate: .

sample preparation procedure,
initial calibration,

calibration verification,

method blank result,

duplicate analysis,
. laboratory control standard, and
fortified sample result.

0000000

If the assessment reveals that any of the QC acceptance criteria
are not met, the analyst must immediately assess the analytical
-system to correct the problen. The analyst notifies the
appropriate supervisor and the QA Coordinator of the problem and,
if possible, identifies potential causes and corrective action.

The nature of the corrective action cbviously depends on " the
nature of the problem. For example, if a continuing calibration
verification is determined to be ocut of controcl, the corrective
action may require recalibration of the analytical system and
reanalysis of all samples since the last acceptable continuing
calibration standard. ‘

When the appropriate corrective action measures have been defined
and the analytical system is determined to be "in control®, the
analyst documents the problem, and the corrective action. Copies
of the form summarizing these actiona are provided to the
Section Manager and QA Coordinator. )

Data generated concurrently with an out-of-control system will be
evaluated for usability in light of the nature of the deficiency.
If the deficiency does not impair the usability of the results,
data will be reported and .the deficiency noted in the case
narrative. Where sample results are impaired, the Laboratory
Project Manager is notified and appropriate corrective action
(e.g., reanalysis) is taken.

The critical path for assessing the correctness and acceptability .

of analytical data is shown in Figure 13-1.
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FIGURE 13-2

CRITICAL PATH FOR CORRECTIVE ACTION
IN THE WESTON LABORATORY

OUT OF CONTROL SYSTEM

ALERT SECTION MANAGER AND QA COORDINATOR

REVIEW PROCEDURES AND ASSESS PROBLEM

DEFINE CORRECTIVE ACTION ALTERNATIVES

SYSTEM IN CONTROL

j/// TAKE CORRECTIVE ACTION

No -

|

SAMPLE REANALYSIS REQUIRED

|
No

l

RELEASE DATA FOR REPORT

{ _

REPORT DATA

REDEFINE CORRECTIVE
ACTION ALTERNATIVES

[ Yes =—— REANALYZE SAMPLE

DOCUMENT CORRECTIVE ACTION
AND RESULT
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The QA Coordinator provides quarterly and annual reports to the
WESTON management. These reports summarize QA activities for the
reporting period including results of performance audits
(external and internal), results of system audits (external angd
internal), summaries of corrective action ¢to remedy out of
control situations and recommendation for revision in laboratory
procedures to improve the analytical systenms. The  Project
Manager will be notified immediately of laboratory QA situations
requiring immediate corrective action.
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Summary of Analytlcal Methods

IRP Phase Il1, NWS Earle, New Jersey
_ Method
Parameter Soil/Sediment Water

Organics (TCL)

VOCs EPA CLP SOWQ EPA CLP SOWa
BNAs . EPA CLP sowa EPA CLP sSOwa
Pesticides/PCBs EPA CLP SOwa EPA CLP SOwa
Inorganics ’ '

Cyanide EPA CLP SOWD EPA CLP SOwb
Metals (TAL) EPA CLP sowb EPA CLP SOWD

Total petroleum

hydrocarbons SW9071/E418.1 NA
Nitrate/nitrite ASTM D3987/E353.1 E353.1
Explosives
Picric acid WESTON USGS
Nitrocellulose€ LY02 COE/WESTON
Nitroglycerin€ LYO02 - COE/WESTON
2,4,6-Trinitrotoluene LW02 ' Uwo1l
2,4-Dinitrotoluene LW02 UWO01l
2,6-Dinitrotoluene LW02 Uwol
Tetryl LW02 i , Uwo1l
1,3,5-Trinitrobenzene LW02 UwWo1l
1,3-Dinitrobenzene LWO02 UwWo1l
HMX LW02 Uwo1
RDX - LWO02 Uwol

NA Not applicable.
a U.S. EPA Contract Laboratory Program Statement of Work for
' Organics, 2/88 and revisions.
b U.S. EPA Contract Laboratory Program Statement of Work for
Inorganics, 7/88.
c These two compounds cannot be dlstlngu1shed from each other
by these methods.
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Tab\e

\

xy SOIL CRDL CONVERSION TABLE

2/y g
Element CRDL SOW sow oV
784 788 ¥+ P¢F
Aluminum 200 100 40
Antimony - 60 30 12
Arsenic 10 5 2
Barium 200 . 100 40
Beryllium 5 . 2.8 1
Cadmium | 5 | 2.8 Y
Calcium - 5000 2500 1000
Chromium. - 10 5 2
Cobalt : 50 25 10
Copper 25 12.5 [
Iron 100 50 20
Lead 'S5 2.5 1
Magnesium 5000 2500 1000
Manganese 15 7.5 3
Mercury . 0.2 0.2~ 0.12
Nickel 40 20 - e
Potassiun , 5000 2500 1000
Selenium 3 2.5 1
Silver 10 8 2
Sodium 5000 2500 1000
Thallium i0 S 2
{Tin) 40 20 8
vanadium 50 25 10
g2inc , 20 10 4
S for 1g. sample

CN 10 CN
(Phenolics) s } 0. 5 for 5g. sample
SOM: Water : soil soil
784 Detection X 2&1& X S = Detection fraction , potection

Limit /\_,3,_\ imit Limit

- diqostion 'dilutid (dry wt.)
. of . digostatc
Eou Water 0.2L SOIL fractién sSoil
785° - Detection X —j5= = .petection ¥ . 74 Detection
~Limit 9 ddmit Limi¢
. : ' : (dry wt.)

! i
LA XN

L




INORGANIC TARCET ANALYTE LIST (TAL)
======================================================================
: Concract Required
Detection Limit (1/2)

Analyte -+ (ug/L)
Aluminunm ‘ : 200
Ancipony §0
Arssnic _ 10
Bariun 200
Beryllium S .
Cadniun L]
Calciun ' $000
. Chromiun 10
Codbalt ' ' S0 -
- Copper 25
Iron 100
Lead ' ' 3
Magnesiuam 5000
Manganese 1%
Mercury - : 0.2
Nickel ' 4«0
Potassiun . 5000
Selenium [
Silver : _ 10
Sodium $000
* Thalliua . 10
Vanadiua : $0
Zine: 20
- Cyanide 10

(1) Subject to the restrictions specified in the first page of Part G,
Section IV of Exhibit D (Alternate Methods - Catastrophic Failure) any
analytical method specified in SOW Exhibit D may be utilized as long as
the docunented instrument or method detection limits meet the Contract
Required Detection Limit (CRDL) requirements. Higher detection limits
Bay only be used in the folloving circumscance:

1f ths sample concentration exceeds five times the dacoctlon 11-1: et
the instrument or method in use, the value may be reported even though
the instrument or method detsction limit may not equal the Contract
Required Detection Liamit. This 1is illustrated in the oxanplc below:

For lead:

Method in use = ICP
Instrument Detection Limit (IDL) « 40
Sample concentration = 220
" Contract Required Detection Limit (CRDL) = §
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2)

The value of 220 may be reportsd sven though instrusent detection liait
{s greater than CRDL. The instrument or method detection lisit must be
docunented as described in Exhibic E.

The CRDL ars the insthument d.é.ction limits obtained in pure water
that must be aet using the procedurs in Exhibic E. The detection
1laics for samples may be considarably higher depending on the sanple
matrix. .




Tavle 2

Target Compound List (TCL) and

Contract Required Quantitacion Limies (CRQL)®
M
- _Water Low Soil/Sediment

Volatiles CAS Number _ug/L ug/Kg
f. Chloromethane 16=87=) 10 10
2. Bromomethans 74=-83=9 10 10

3. Vinyl Chloride . 15=01=4 ' 10 10
4. Chlorosthans 15-00-3 10 . 10
S. Mathylens Chloride 15-09=2 [ [}
6. Acstone 67=-64=] 10 10
7. Carbon Disulfide 15-15=0 [ S
8. 1,1-Dichlorocethens . 715<38<4 [ [
9. 1,1=-Dichlorocethane 78=34=) [} s
10. 1,2-Dichlorocethene (total) 344-59=0 [ L
1l. Chlorofora 67=-66~) s S
12. 1,2=Dichloroechane 107-06-=2 S S
13, 2-Butanons 78-93=) 10 10
14, 1,1,1-Trichlorcethane 71-55-6 ] .
15. Carbon Tetrachloride 36-23-3 [ ] S
16s Vinyl Acetate 108-035-4 10 10
17. Bromodichloromethans 75=27-4 ) s
18. 1,2-Dichloropropane 78-87-5 S L
19. cis=1,3=Dichloropropens 10061-01-$ S S
20. Trichlorosthens 79016 S s
21. Didrcmochlorcmethans - 124-48-] S S
22. 1,1,2-Trichlorocethans 19=00-$ S S

23. Benzene 71=43=2 S s -
26, trans-l, 3~ i S )

- Dichloropropene _ 10061-02-$
25. Bbromofore 75=-25-2 3 S
26, é-Mechyl~2-pentancne 108=10=1 i0 . 10
27. l-fexancus 591-78~4 10 10
28. Tetrachlorcethens 127=18=4 S L]
29. Tolusie 108-88-) S g
S

30. 1,1,2,2=Tetrachloroethans 79-34-3

(continued)
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ntitation Limicgne

Water Low Soil/Sediment

Volstiles . CAS Nuaber ug/L ug/Kg "
31. Chlorobenzens ‘ 108-90=7 $ [
32, Ethyl Benzene 100=41<4 S S
33. Styrens ' 100-42-$ S [
34. Xylenes (Total) ‘ 1330-20~7 [ s

Medium Soil/Sediment Contract Required Quancitation Limits (CRQL) for Volatile
TCL Compounds are 100 times the individual Low Soil/Sediment CRQL.

*Specific qununum linits are highly satriz dependent. The quantitation
limits 1isted herein are provided for guidance and msy oot alvays be achievabdlae.

"Quan:i:uion 14aits listed for soil/sediment are based oo wet waight. The
quancitation limits calculated dy the laboratory for soil/sedimene, caleulaced
on dry veight basis as required by the coatract, will be higher.




"rab\l. 3
Target Compound List (TCcL) and

Contract Required Quantitation Limies (CRQL)®
_Quantitation Limicste
Water Low Scil/Sediment

Seaivolstiles CAS Number uiZl. u
35. Phenel 108-95-2 10 33
36. dis(2-Chlorcethyl) ether 111=bb=4 10 330
37. 2=Chlorophesel 95-37-8 10 330
38, 1,3-Dichlorobenzene 341=73=]. 10 330
39. 1,4=Dichlorobensens 106=46=7 10 330
40, Benszyl aleochol 100=-51-6 10 330
41. 1,2-Dichlorcbensene © 95-50-1 10 330
42. 2-Methylphenel 95=-48-7 - 10 330
43, dis(2=Chloroiscopropyl)

ether 108-60-1 10 330
44, 4-Methylphenol 106=~44=3 10 330
45, N-N{troso=di-an~- R

dipropylanine 621=-64~7 10 330
46, Hexachloroethanse 67-72=1 10 330
47, Nicrobenzane 98-95-) 10 - 330
48, Isophorons 78=59=1 10 330
49, 2=Nitrophenol 88-73=5 10 33 -
$0. 2,4=Disechylphencl 105679 10 330°
$1. Benzoic acid 65-83=0 50 1600
$2. bis(2=Chloroethoxy) '

sathane 111-91-} 10 330
$3 2,4-Dichlorophenel 120-83-2 10 330
.54, 1,2,4=Trichlorobensens 120-82-1 10 330

" 58. Naphthalens 91-20-3 10 330

36, 4=Chloroceniline 106=47-§ 10 330
$7. Hexachlorobutsdisne 87-68-3 10 33
$8. 4=Chloro=3-methylphencl

(para=chloro-ssta=crasol) 39=50-7 10 330
59, 2-Methylnaphthalene 91-57-6 10 33
60, Hexachlorocyclopentadiens  77=47-4 10 330
61. 2,4,6=Trichlorophencl 88-06-2 10 330
62. 2,4,3+Trichlorophencl 95-95-4 L) 1600
63, 2=Chloronaphthalene 91=58=7 10 . 330
64, 2-Nitroaniling 88=74=4 50 1600
(continued)



- titacion Limits®?
Water Lov Soil/Sediment

CAS Number uiZL

94. lenso(bd)flucraathens

(continued)

Semivolatiles ug/Kg
6S. Dimethylphthalacé 131=11=3 10 3130
66. AC'ﬂIPh:h’l‘n‘ 208-96-8 i0 330
67, 2,6~Dinitrotoluens -606=20=2 10 330
68, J-Ni{troaniline 99-09=2 $0 1600
69, Acsnaphthene 83-32-9 10 330
70, 2,4-Dinitrophencl 51-28~5 . S0 1600
71. é=N{trophenol 100=02-7 S0 1600
72. Didenzofuran T 132-64-9 10 330
73. 2,4-Dinftrotoluens 121=14=2 10 330
74, Diethylphthalate 84-66-2 10 330
75. é=Chlorophenyl-phenyl A ‘
ether 7005-72-3 10 330
76, Mlucrens 86-73=7 : 10 330
77, 4~N{croaniline 100-01=6 S0 1600
78. 4,6=Dinitro=2-aechylphanol 3534-52-1 30 1600
79, N-nitrosodiphenylanine ‘$6=-30=-6 10 330
80. 4-Bromophenyl-phenylether 101-53=3 _ 10 330
81. Hexachlorobensene 118=74=] 10 330
82. Pentachlorophenol 87-86-5 - $0° 1600
8). Phenanthrens 85-01-8 - 10 33
84. Anthracane 120=12-7 10 3%
8S. Di-n-butylphthalate 84-74=2 10 33
86. Fluoranthens 206=44<0 10 3%
87. Pyrens 129=00=0 10 330
88. Butylbeasylphthalaste 85-68~7 10 330
89. 3,3'=Dichlorobenzidine 91=94=] 20 660
90. Benso(a)anthracens 36533 10 330
91. Chzysene ) 218-01~9 10 330
92. d1s(2-Echylhexyl)phthalate 117-81-7 : 10 330
93. Di-n-cctylphthalate 117=-84=0 10 3%
205-99-2 10 330

P




antitation Limitgee
Water m “Lov_Soi1/Sedimentt
Semivolatiles CAS Nunber ug/L ug/Kg '
95. Benzo(k)fluoranthene 207-08-9 10 330
96. Benzo(a)pyrens : 50-32-8 10 3o
97. Indeno(1,2,3-cd)pyrene 193-39-% 10 130
98, Didenz(a,h)anthracene $3-70-3 10 330
99. Benzo(g,h,i)perylene 191-24-2 10 330

bMediua So011/Sediment Contract Required Quantitation Limits (CRQL) for Seai-
Volatile TCL Cospounds are 60 times the individual Low Soil/Sedimenc CRQL.

*Specific quantitation liaits are highly matrix dependent. The quantitation
1imits listed herein ares ptovidod forvguidanco and msay not alvays be achievadle.

*2Quantitation limits listed for soil/sediment are based on vet veight, Tho"
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry veight basis as required by the contract, wvill be highar.

v



Table 4

Target Compound List (TCL) and

Contract Raquired Quantitation Limits (CRQL)® s
Quantitation Limicss®
- Water Lov Soil/Sedimentt
Pesticides/PCBs CAS Nuaber ug/L “l(!i-—--- =
100. ‘1"‘"'“ 319-84-¢ 0.03 8.0
101, beca~-BiC 319-85<7 0.0$ 8.0 i
102. delta-3lC 319-86-8 0.03 8.0 |
103. gamms=-BHC (Lindane) 58-89-9 0.05 8.0 N
104, Heptachlor 76=44=8 0.05 8.0
106. Heptachlor epoxide 1024=-57=3 0.05 8.0
107, EZndosulfan I 959-98-8 0.08 8.0 ;
108. Diﬁldr’.‘ 60=57=1 0.10 16.0 :’
109, ‘,6"00‘ 72-53-9 0.10 16,0 ;
110. Endrin 72-20-8 0.10 "~ 16,0
111, Zadosulfan 11 33213-65~9 Q.10 16,0 B
112. 4,4'=DDD 72=-54=8 0.10 16,0
113. Endosulfan sulfate 1031-07-8 0.10 16.0 -
114, 4,4'-DDT 50-29-3 0,10 16.0 2
116. Eodrin ketone $3494-70-8 0.10 16.0 S
117. alpha=<Chlordans 5103-71-9 0.3 80.0
118. gamma=Chlordane $103=74<2 0.3 80.0
119. Toxaphens 8001-33-2 1.0 160.0
120. Aroclor=101é 12674=11=2 0.3 80.0
121. Aroclor=1221 11104-28-2 0.3 80.0 :
122, Aroelot-’lzn 11141=16-5% 0.3 80.0 .
123. Aroclor=1242 $3469-21~9 0.3 80.0 ‘
124. Aroclor-1248 12672-29-6 0.5 80.0
125. Aroclor=1236 11097-69~1 1.0 ,160.0 A
126, Aroclor=1200 11096-82-3 1.0 160.0

Hiedium $6i1/8edinent Contract Required Quantitatiocn Limits (CRQL) for Pesticide/PCB

TCL compounds are 15 times the individual Low Soil/Sedisent CRQL.

*Specific iun:tucioh l{uits are highly satrix dependent. The quantitation
limits listed herein are provided for guidance and may not alvays be

achiavable.

**Quantitation limits 1fsced for soil/sediment are based on wet weight. The quuﬁ
titation Limics calculated by the laboratory for soil/sediment, calculated on dry
veight basis as required by the contract, will de higher.
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Pp 4-9 to k-19

THE UNIFIED SOIL CLASSIFICATIOR SYSTEIJ
General

The Unified Soil Classification System is used by the Soil Conservation
Service in classifying soils for engineering purposes. This system is based
on the identification of soils according to their particle size, gradation,
plasticity index and 1iquid 1imit. (ASTM D 2487, D 2488). Gradation and par-
ticle size are determined by sieve analyses.. Plastic and liquid limits are
determined by standard methods of laboratory testing. (ASTM D 423 and D L2h),



SYMBOLS

The Unified System, which is based on the minus 3-inch fraction of
the material, uses letters as symbols of the soil's properties., The soil
properties and the letters that represent them are listed below.

Gravel - G Clay - C Organic - 0

Sand =~ S Silt - M Peat - Pt
Well Graded =~ W High Liquid Limit - H
Poorly Graded - P Low Liquid Limit - L

Soils are placed in groups having similar engineering properties
according to their behavior characteristics., Each group is delineated
by two of the above characteristics. The most important engineering
characteristic of this group is listed first and the next most impor-
tant, second.

U. S. sieve sizes are used in separating some classes of materials
from others. The important sieves and the size of their openings are:

Table . Sieve sizes and size of openings
U, S. Standard Size of Opening Size of Opening
Sieve Sizes in mm, in inches

3“ - l 3"
3/4" - 3/4"
#4 4.76 1/4" (Approx.)
#10 2,00 - .
#40 : 0.42 -
#200 ‘ 0.074 -

BASIC MATERIAL BREAKDOWN

Soils are divided into coarse materials or fine materials by the
#200 sieve. If more than 50 percent of the material, by dry weight, is
larger than the #200 sieve, it is a coarse material. If 50 percent or
more will pass the #200 sieve, it is a fine material. '

Coarse Materlals

Coarse material is subdivided into sand and gravel by the #4 sieve.
1f 50 percent or more of the coarse portion of the material by dry weight
is retained on the #4 sieve, the material is classified as a gravel. If
more than 50 percent passes the #4 sieve, it 1s classified as a sand.

Materials With Less Than 5 Percent Fines :

If less than 5 percent of the total sample by dry weight is fines,
there is not enough of these fines to affect its engineering properties.
In this case, only the characteristics of the coarse portion are important
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and the fines may be ignored in classifying the material, The classifica-
tion as sand or gravel is the material's primary characteristic.

The secondary.characteristic of material with less than 5 percent
fines is its gradation (range of particle sizes), The material may con-
sist predominantly of only one size of material; a mixture of coarse and
fine materials with the intermediate sizes missing; or a mixture consist-
ing of some of every size of particle. Materials in the first two groups
are classified as poorly graded and those in the last group as well graded.
The range of particle sizes may be obtained by shaking the sample through
sieves. The results when plotted on a grain size distribution graph (see
Figure 4-4) and analyzed will meet the following criteria if the material
is well graded.

Gravels are well graded under the criteria of the Unified Classifica-

tion System when:

Cy = D60 4 greater than 4, and
D10

2
c. = —{P30)° 1jes between 1 and 3.
D10 x Dgo

Sand are well graded when:

Cu = Dso is greater than 6, and

Dio

2
C. = __52292_- lies between 1 and 3.
D10 x D60

Where:
Cy = Coefficient of uniformity
Cc = Coefficlient of curvature

D = Diameter of particles determined by a sieve or hydrometer
analysis

Dggs D1g» D3 = Diameter of particles such that 60 percent,
10 percent and 30 percent of the sample is
smaller than that diameter. It is also the
diameter read from a grain size distribution
graph opposite 60, 10 and 30 percent finer by
. dry weight, respectively.

Both conditions (Cu and Cc) must be fulfilled in order to have a well
graded soil., If one or both of the conditions are not fulfilled, the soil

is poorly graded,

......




Some materials can be clasgified by visual inspection of the graph,
When their plot is smooth and has concave curvature upwards between the
10 percent and 60 percent lines on a grain size distributiom graph they
are well graded.

All other combinations of material with less than 5 percent fines
are poorly graded,

There are four classifications of coarse maferials where the percent -
of fines is less than 5 percent. They are well graded gravels (CW), poor-
ly graded gravels (GP), well graded sands (SW), and poorly graded sands
(sP).

Classifications of the coarse materials described above are based on
sieve analysis only.

Materials With 12 to 50 Percent Fines

If the soil is a coarse material (either sand or gravel) but has a
fines content of from 12 to 50 percent, the behavior characteristic of the
portion smaller than the #40 sieve will determine the secondary character-
istic of the material. If this portion of the material is clayey (can
readily be molded), the material is coarse grained with clayey fines. If
not, it is coarse grained with silty fines. To determine whether the ma-
terial is classed as clay or silt, the plastic limit and liquid limit are
measured, )

A Plasticity Chart, Figure 4-5, is made with the LL as the abscissa
and PI as the ordinate., On this chart, a line known as the "A" line has
been plotted such that it lies approximately parallel to the plot of many
basic geologic materials and originates at PI = 4, LL ‘= about 25. For
purposes of classification, all materials that plot above this line are
designated as clay and all that plot below as silt., A small (cross
hatched) area having a PI between 4 and 7 percent extending from the "A"
line toward zero percent LL has a special dual designation and may be con-
sidered as an extension of the "A"™ line in separating materials,

There are four breakdowns of coarse materials where the percent of fines
is over 12 percent., They are gravels with clayey fines (GC), gravels with
silty fines (GM), sands with clayey fines (SC), and sands with silty fines
(sM).

Materials With 5 to 12 Percent Fines

Materials with a fines content between 5 and 12 percent do not have
separate classification breakdowns. They have a dual classification which
consists of both the zero to 5 percent and the over 12 percent groups. The
dual classification means that the material is borderline in its most sig-
nificant engineering characteristics,

Fine Materials

Material 1s designated as being fine when 50 percent or more by
weight passes the #200 sieve.



Clay or Silt i : ' .
Plasticity is the most important engineering property of a fine

grained soil, Therefore a fine grained material is classified first ac-
cording to its plasticity. ‘

The plasticity of the fine grained soils is determined on that por-
tion of the soil which passes the #40 sieve. The material whose plot of
the 1iquid 1imit and plasticity index falls above the "A" line (Figure 4-5)
is classed as a fine grained clayey material., If it plots below the "A"
line the material is classed as a finme grained silty material,

Under the Unified Classification System, "clay" or "clayey" is desig-
nated as any material that plots above the "A" line. "Silt" or "silty" is
any material that plots below the "A" line. The break is the "A" line and
is based on the PI,

High or Low Liquid Limit -
The second most important characteristic in classifying fine grained
material is its liquid limit. '

Soil that has a liquid limit over 50 has a high liquid limit and may
be either a clayey or silty high liquid limit material., Soil that has a
1iquid limit less than 50 has a low liquid limit and may be either a
clayey or silty low liquid limit material..

There are four breakdowns of fine grained materials: Clayey material
with low liquid limit (CL), clayey material with high liquid limit (CH),
silty material with low liquid limit (ML) and silty material with high
- 1liquid limit (MH).

Organic Material

Materials containing a large percent of organic matter usually can be
identified by their color and odor. The characteristics of organic mate-
rials are such that they have no easily definable boundaries. They are
poor construction materials and need special consultation from an engineer,
if used in construction. Some of these materials can be designated as '
organics of high liquid limit and organics of low liquid limit when tested
by a laboratory. Fibrous organics that do not lend themselves even to
laboratory tests are called peats. There are three breskdowns of organics:
Organics with high liquid limit (OH), organics with low liquid limits (OL)
and peats (Pt). _
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Figure 4-5 Plasticity chart

Figure 4-6 gives the basic outline of the Unified Classification

System.

The Unified Classification System has several outstanding features:

1.

3.

It is simple. There are 12 materials with which techicians are

- normally concerned-=-four coarse grained materials, four fine

grained materials and four combined materials, In additionm,

there are three organics that require special attention, 15 in
8110 »

It provides important physical characteristics, such as size,
gradation, plasticity, strength, brittleness, consolidation
potential, etc,

It is reliable, Engineering-properties inferred by the classi-
fication are realistiec.
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Fields of Competence

Geologic investigation and site evaluation; environmen-
tal impact assessment, quantitative’ and qualitative
groundwater analysis, des:gn of groundwater momtor-
ing systems. .

Experience Summary

Nine years experience in geological investigations in-
cluding  environmental impact analysis in geology,
groundwater, and soils; hydrogeologic investigations of
hazardous waste sites, preparation and delivery of ex-

- pert testimony; assessment and mitigation of low-level

radioactive contamination of groundwater and soils;
migration of low-level radioactive contamination of
groundwater and soils; migration of radionuclides in
groundwater; site stability in limestone terrains;
development of evaluation criteria for site search and
selection projects; pre-mine opening hydrologic in-
vestigations for surface and underground coal mines;
development of clean-up strategies for hazardous and
radioactive waste disposal sites; Environmental Impact
Statement preparation and review; site suitability in-
vestigations of waste disposal facnmes for industrial
and residential developments.

sredentials

B.A.—Queens College, CUNY (1969)

M.S., Geology—University of Delaware (1975)
American Geophysical Union

Geological Society of America

MNational Water Well Association, Technical Division

Employment History

WESTON
University of Delaware

1974-Present
1972-1974

Key Projects

Preparation of RCRA Part B permit application for
facilities in the Midwest and on the West coast.

Katherine A. Sheedy

Initial Assessment Studies to identify possible con-
tamination resulting from past practices at military in-
stallations.

Assessment of groundwater contamination from a
municipal landfill in the Atlantic Coastal Plain including
aquifer simulation to determine migration 10, 20 and 30
years in the future.

Hydrogeotogic assessment of a multi-source military in-
stallation. The project includes groundwater modeling
for the instailation and for areas outside the installation
in conjunction with State and Federal agencies.

Design of monitoring systems for a large industrial com-
plex in Montana.

Assessment of regulatory requirements for hazardous
waste lagoon closure in over forty states.

Assessment and analysis of emerging trends in ground-
water research as applied to the utility industry.

Preparation of EPA Remedial Action Master Plans for
five uncontrolled hazardous waste sites.

Principal investigator for geology, soils and ground-
water portion of an Environmental impact Statement for
the decontamination of a radioactive waste disposal
site in Canonsburg, Pennsylvania.

Project manager and principal investigator on clean-up
of a site contaminated by pharmaceutical wastes in
New Jersey.

Project mana'ger and principal investigator for
assistarice in EIS preparation for five synthetic fuel
plants in east-central United States.

Evaluation of environmental impact and operation of 23
municipal landfills in the Atlantic Coastal Plain.

Hydrogeologic investigations at mine sites prior to, dur-
ing and after mining operations in lllinois.

Hydrogeologic investigations to détermine site
suitability for landfills, sewage siudge disposal, spray ir-
rigation and industrial waste disposal.

Principal investigator on a dredge material disposal site
feasibility study for Interstate Division for Baltimore Ci-
ty. This project was conducted to evaluate the feasibility
of specific sites for disposal of 5 million cubic yards of

Professional Profile




material dredged from the Fort McHenry Tunnel in
Baltimore. The evaluation included examination of
costs, engineering feasibility, site stability, impact on
biology and groundwater and ultimate use of the site as
an inner-city park.

Supervision of an investigation to determine ground-
water quality, delineate the extent of groundwater pollu-
tion and develop a groundwater-quality management
program for a six-county area. Evaluated the adequacy
of existing groundwater-quality standards and in-
teracted with regulatory agencies.

Evaluation of groundwater quality, quantity and
facilities; impact on groundwater for sites in semi-arctic
environments and within the Columbia River Basm Pro-
ject area.

Environmental assessment for a 200,000-BPCD refinery
on a semi-arid island with extensive groundwater use in
the West Indies.

Evaluation of structural stability problems in limestone
solution area in Pennsyivania.

Supervision of a leachate collection system and ground-
water monitoring program for an industrial landfill.

Investigation of potential sources of petroleum product
found to be discharging through the subsurface, at the
shore of Lake Erie.

Development of a state-of-the-art study and environmen-
tal anaiysis of the geothermal steam industry.

Publications -

" Sheedy, K. A,, 1979, “Three-Phase Approach to Deter-

mination of Site Stability in Limestone”. Presented at
Association of Engineering Geologists 1979 Annual
Meetiag, Chicago, Illinois.

Sheedy, K. A., Schoenberger, R. J., Haderer, P., Dovey,
R., 1979, “Solid Waste Disposal in the Coastal Plain: A
Case Study.” Presented at Association of Engineering
Geologists 1979 Annual Meeting, Chicago, illinois.

Sheedy, K. A., Leis, W., Thomas, A., 1980, “Land Use in
Limestone Terrain,
Solutions”. In Applied Geomorphology, (The “Bingham-
ton” symposia; 11) George Allen and Unwin, 1982.

Sheedy, K. A., Leis, W. Bopp, F., Anderson, J., “Use of
Ground Penetrating Radar in Limestone Terrain’.
American Geographers Association, 1981.

Sheedy, K. A, “Methodology for the Selection of Low-

Level Radioactive Waste Disposal Sites”.
Nuclear Society, 1982.

American
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Registration

Certified Professional Geological Scientist, American Institute
of Professional Geologists.

Certified Water Laboratory Technician in the State of
Oklahoma.

Fields of Competence

{Geologicai, hydrogeological, geochemical, and geophysical
site characterization. Planning, managing, conducting, and
reporting of field investigations; sub-surface stratigraphic and
structural interpretation of sites; evaluating potential ground-
water problems; and groundwater modeling. Field sampling,
detection and abatement of groundwater poliution, digital
modeling of groundwater flow and solute transport, super-
vision of drilling, fogging, installation, and sampling of monitor
wells. Geophysical data interpretation. Economic analysis of
projects.

Experience Summary

Twelve years experience in hydrogeology and geochemistry,
involving such activities as: assessment of subsurface water
and soil contamination; development of contamination pro-
files; evaluation of remedial actions for groundwater quality
restoration; quantitative chemical analysis of water and soil;
petroleum fluid behavior analysis and evaluation; ore-assay

- and ore-body evaluation; drilling supervision; hydrogeologic

assessment; poliution detection and abatement; application
of flow and solute transport computer models; computer pro-
gramming; project management.

Credentials

Bachelors of Science—Brookiyn Collqga, New York (1974)
Master of Arts in Geology—Brookiyn College (1977)
American Institute of Professional Geologists

Society of Petroleum Engineers

Association of Ground Water Scientists and Engineers
Geological Society of America

American Association of Petroleum Geologisis

Alan H. Tamm, C.P.G.S.

Employment History

1988-Present WESTON

1985-1987 Alan H. Tamm, C.P.G.S.
1982-1985 Bracken Exploration Company
1981-1982 Buckeye Petroleum Corporation
1980-1981 Hunt Energy Corporation
1977-1980 Texas International Petroleum Corp.
1974-1976 Intercontinental Energy Corp.

Key Projects

State of Oklahoma Water Resources Board, Enforcement
Branch—Hydrogeologic analysis of over 30 groundwater/sur-
face water pollution sites. Determined nature and extent of
hazardous compounds in the soil and groundwater. Assessed
human and environmental impact, and helped in the develop-
ment of cost-effective solutions to reduce or mitigate the
potential effects.

Lance Ruffel Oil and Gas—Evaluated extent of oil contaminants
in fractured rock, rock characterization for porosity, permeabili-
ty, and contaminant containment.

Modeled groun&water fiow and transport of hydrocarbon con-
tarminanats at eight specific sites within a regional USDW.

Hydrologic and geochemical evaluation of a potentiél
underground source of drinking water historically con-
taminated by underground injection.

Monitored drilling waste disposal pits for contaminant migra-
tion in fractured media.

Evaluated geochemical and hydrogeologic constraints on a
proposed waste recycling process. Provided site selection
criteria and hazard delineation and analysis of applicable
state and Federali regulations.

Fluid-flow modeling in a subsurface aquifer containing
radionuclides -and hazardous material.

Site evaluation of hydrocarbon-bearing aquifers utilizing
hydrologic, geophysical, and geological techniques. This in-
cluded parameter mapping (permeability, porosity, fluid
character, etc.), cross-section preparation, and environmental
reconstruction. :

‘Professional Profile
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Fields of Competence

Laboratory QA/QC development and -implementation;
data management coordination, including quality
assurance and quality control procedures; identification
and quantification of chemicals through the use of in-
strumental and wet methods of analysis; chemical and
microbiological analysis of potable, surface, and
wastewater.

Audit of laboratory fate-and-effect studies to ensure
conformance to EPA-Good Laboratory Practices for
regulated substances. Data validation of
organic/inorganic analyses for hazardous substance list
compounds. Technical audits of the analytical
laboratory to evaluate laboratory performance facilities,
and conformance to client program requirements.
Development, implementation, and management of
laboratory quality assurance and quality control pro-
grams.

Experience Summary

Documentation of major contract laboratory projects for
government agencies, including USATHAMA and EPA.
Data validation for the U.S. EPA - Contract Laboratory
Program. Client/agency audits of the WESTON
laboratories and required audit response with laboratory
rmanagement. Coordinate functions for application/
maintenance of laboratory licenses and certifications,

" including participation in interlaboratory performance

evaluation audit studies. Internal QA/QC audits of
WESTON iaboratories to monitor and evaluate ongoing
QA programs.

Laboratory QA/QC requirements including compilation
of analytical lab SOP’s and maintaining and updating
the lab QA/QC Manual; conducting laboratory audits,
maintenance of certification records and requirements.

As Data Management Coordinator: track sample status
from log-in through final reporting and sample disposal;
prepare lab QA samples and subsequent performance
reports; interface with clients and regulatory agencies
for monitoring/auditing purposes.

Analysis of process and industrial waters; quality con-
trol checks of water treatment chemicals; chemical and

Dianne S. Therry

microbiological analysis of streams, drinking water, and
domestic and industrial wastewater using EPA and
APHA Standard Methods of Analysis. Methodology in-
cludes wet methods of analysis, AA, GC, Auto Analyzer,
and TOC. -

Courtroom experience at local and Federal levels with
regard to laboratory analyses.

Credentials

B.S., Chemistry Education—West Chester State Col-
lege (1974), ACS Accredited Program.

Post-graduate courses in priority poltutants techniques

f analysis; gas chromatography; water microbiology;
loxicology; geochemistry; geological field studies;
physics of the atom. Refresher courses in AA and GC.

Certified by EPA and the State of Pennsyivania to per-
form and supervise water microbiology.

American Chemical Society, Philadelphia Local Section,
Division of Environmental Chemistry

Remedial Response Health and Safety Training Course
(1985)

Project Management Course (1985)
Employment History

1982-Present
1977-1982

WESTON

Chester County Health Department,
Pubiic Health Laboratory

Winter—Summer’ Nalco Chemical Company

1977

1974-1976 West Windsor-Plainsboro

High School
Key Prbjects

Developed, implemented, and coordinated a system for
the assembly and audit of QA deliverable packages for
the EPA Contract Laboratory Program, including com-
pilation of a standard practices manual and training of
personnel.

Professional Profile
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Principal Investigator of groundwater modeling of
Uranium Mill Tailings Remedial Action projects.

Water quality modeling Task Leader of EPA Needs
Survey Project.

Project Manager of water quality modeling and
wasteload allocation state-wide projects in: Arkansas
and Louisiana; South Fork, Shenandeah and Quail Run
.in Virginia; Muskingum and Scioto Rivers in' Ohio; and
Kennebunk Estuary in Maine.

Project Manager for waste heat management modeling
in Scioto and Muskingum Rivers for Columbus and
Southern Ohio; in Great Egg Estuary ior Atlantic City
Electric Co.; and in Delaware Estuary for Public Service
Electric and Gas Co.

Project Manager for the Army Corps of Englneers proj-
ect on evaluation of Buffalo water systems. Evaluated
technical, institutional and financial aspects of the Buf-

falo water system. Rehabilitation need cost and short-

fall identified.

Prmcnpal investigator and project manager for National
Science Foundation research project on alternative
technologies for small water systems.

Principal investigator and project manager for National
Science Foundation research project on water reuse
and conservation ' for urban.water management. Con-
ducted several national workshop-seminars on water
reuse and dual water supply.

Principal systems engineer for several 208 Areawide
Wastewater Planning and Management projects.

Responsibie for point and nonpoint source analysis in-

volving the use both of mathematical models and of
hand-calculation techniques.

Developed mathematical models for optimization of
water distribution systems. Project manager of Water
Distribution System Analysis Project for the City of
Laconia, North Conway, New Hampshire and the City of
Valparaiso, Florida.

Principal Systems Engineer on compiex thermal-plume
modeling studies for the Atlantic City Electric Company
and the Columbus and Southern OhIO Electnc Com-
pany. .

Publications

Has presented or published over 80 technical papers.




Fields of Competence

Project management and data management for analytical
projects, including U.S. EPA Contract Laboratory Organics
Program, U.S. EPA-CLP dioxin program, USATHAMA IRP
program management, quality assurance/quality control.

Experience Summary

Twelve years of environmental analytical experience as
a chemist, data manager, project manager and senior
project scientist. Coordinate USATHAMA and U.S. Air
Force installation restoration with field and laboratory
personnel, monitor sample schedules, track samples
and data, interface with client, maintain quality control
charts. Project coordination for state and Federal CLP
programs. Experience as project manager on U.S. EPA
dioxin programs for Eastern Missouri cleanups.
Preparation of Standard Operating Procedures, QC
plans; development of sample trackmg and chain-of-
custody systems.

Additional experience includes monitoring laboratory
QC procedures and supervising analysis of audit
samples. Preparation of client reports.

Credentials

B.S., Chemistry~—Dickinson College (1973)
American Chemical Society
Association of Official Analytical Chemists

Employment History

1986-Present WESTON

1974-1986 Envirodyne Engineers, Inc.
1973-1974 Chiltan Publishing
1969-1973 Dickinson College

Judith L. Stone

Key Projects

Project Manager of two-year analytical contract with
New York State Department of Environmental Conserva-
tion. Coordinator between laboratory and numerous
client personnel in scheduling sample receipt. Monitor
sample status and reporting.

Laboratory coordinator and central communications
person for Air Force tasks. Coordinate sampling and
analysis schedule. with task managers and laboratory

- personnel. Monitor analytical progress and data reporting.

Program Manager for U.S. EPA-CLP dioxin IFB and SAS
programs. Scheduled sample receipt and analysis.
Reviewed data, prepared reports, submitted billing infor-
mation to accounting and supervised document control.
Prepared Standard Operating Procedures for the dioxin
and IFB projects. :

Project Manager for two-year contract with U.S. Army
Corps of Engineers district for sampling and analysis in
the Great Lakes. Scheduled tasks with client, prepared
invoices, monitored labor costs and prepared data
reports.

Data Manager and Project Coordinator for U.S. EPA Ef-
fluent Guidelines Division contracts for organics,
plastics, rubber and timber industries. Developed
laboratory record-keeping system including chain-of-
custody, work request, extraction records and sample
log forms. Revised company sampling manua! for Con-
solidated Permits Program.

Laboratory Project Manager for USATHAMA multi-
installation contract. Supervised preparation and ship-
ment of sample bottles, receipt of samples. Monitored
scheduling of sample analysis and tracked sample flow.
Reviewed inorganic and organic data. Supervised
laboratory certification, established and maintained
quality control charts to monitor compliance with

. client’s QA program. Wrote analytical sections of pro-

posals, reports, QA and technical plans.

Professional Profile
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Analytical Results for Surface Water Sam
Collected in July 1986 -- Site 2,

-l
e

@

n
VY

NWS Earle, Colts Neck, NJ

ples

: : Sample Number Regulatory
Analyte 2-A (1st hour) 2-A (6th hour) 2-A (blank) Limit
Total organic halogens (ug/L) 40.0 35.0 NR NRC
Total organic carbon (mg/L) 4.13 4.13 NR -NRC
Nitrate/nitrite (mg/L) 1.0 (1.0)*> 1.0 ND NRC
Base/neutral/acid compounds (ug/L) .ND ND NR NRC
Explosives: :
HMX (ug/L) ND ND ND NRC
RDX (ug/L) ND ND ND NRC
2,4,6~TNT (ug/L) ND ND ND NRC
Nitroglycerin (mg/L) ND ND ND NRC
Picric acid (ug/L) ND ND ND NRC
Soluble metals (mg/L):
Sb ND ND NR NRC
As ND ND . NR 0.050
Be ND ND NR NRC
Cd ND ND NR 0.010
Cr 0 .016 0.017 NR 0.050
Cu 0.021 0.022 NR NRC
Pb 0.014 0.014 NR 0.050
Hg ND ND NR 0.002
Ni 0.04 0.04 NR NRC
Se ND ND NR 0.010
Ag ND ND NR 0.050
T1 ND ND NR NRC
Zn 0.018 0.045 NR NRC
pH (1ab measured) 4.20 4.20 NR —_—
Chloride (mg/L) ND ND NR NRC
Specific conductance (umho/cm) 36.1 35.8 NR NRC
ND Not detected
NR Analysis not requested
** Duplicate sample
NRC No specific regulatory concentration
E-1
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Tabie E-2

Analytical Results for Groundwater Samples Collected in July 1986 -- Site 2,

NWS Earle, Colts Neck, NJ

S Sample Number Regulatory
Analyte .- 7% 2-1 2-1B 2-2 2-3 2-4 Limit
Total organic halogens (ug/L) 20.0 1.00 35.0 18.0 27.0 NRC
Total organic carbon (mg/L) 2.39 1.58 2.25 4.12 2.25 NRC
Nitrate/nitrite (mg/L) ND ND ND 0.70 0.20 10
Base/neutral/acid compounds (ug/L) ND ND ND ND ND 100
Explosives: :
HMX (ug/L) ND ND ND ND ND NRC
RDX (ug/L) ND ND ND ND ND NRC
2,4,6-TNT (ug/L) ND ND ND: ND ND NRC
Nitroglycerin (mg/L) ND NR ND ND ND NRC
Picric acid (ug/L) ND ND ND ND ND NRC
Soluble metals (mg/L):
Sb ND ND ND ND ND NRC
As ND ND ND ND ND 0.050
Be ND ND ND ND ND NRC
Cd ND ND ND ND ND 0.010
Cr 0.023 G.014 ND NO ND 0.050
Cu 0.024 0.014 ND ND ND NRC
Pb ND ND ND ND ND 0.050
Hg ND ND ND ND ND 0.002
Ni 0.03 0.04 ND ND ND NRC
Se ND ND ND ND ND 0.010
Ag 0.004 ND ND ND ND 0.050
T1 ND ND ND ND ~ ND NRC
Zn 0.016 . ND 0.03 0.04 0.02 NRC
pH 5.10 6.10 4.90 4.80 4.90 —
pH* 5.3 NR 7.0 5.2 6.8 —
Chloride (mg/L}) 7.00 ND 8.60 5.00 7.60 NRC
Specific conductance (umho/cm) 40.6 1.12 50.1 47.2 38.6 NRC
Specific conductance* (umho/cm) 40 NR 40 40 30 NRC
Temperature (°C) 20 NR 14 16 14 NRC
ND Not detected
NR Analysis not requested
* Field measured
A Duplicate sample
B Field blank
NRC No specific regulatory concentration \
E-2
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Tabie E-3

Summary of Analytical Requirements for Soil and Sediment
Analyses —- Site 2, NWS Earle, Colts Neck, NJ -

Parameter gg;pggs ' Dup/Rep Trip Blanks Field Blanks Total Analyses
Nitrate/nitrite 3 0 0 0 3
Picric acid 3 0 0 0 3
Metals (TAL) 3 0 0 0 3
HMX 3 0 0 0 3
RDX 3 0 0 0 3
TNT 3 0 0 0 3
Nitroglycerin 3 0 0 0 3

65758
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Table E-4

Summary of Analytical Requirements for Surface Water and Groundwater
Analyses —- Site 2, NWS Earle, Coits Neck, NJ

Parameter e Samples Dup/Rep Trip B1ahEg' af Field Bianks Total Analyses
Nitrate/nitrite 8 1 0 L . 10
Total organic halogens 8 1 0 1 10
Metals (TAL) 8 1 0 1 10
Volatile organic compounds 2 1 1 1 5
Total organic carbon 8 1 0 i 10
Semivolatile organic compounds 2 1 1 | 5
pH 8 0 0 0 8
Specific conductance 8 0 0 0 8
Nonmetals (TAL) 2 1 0 ¥ 4
HMX 8 i 0 1 _ 10
ROX 8 1 0 1 10
TNT 8 . B 0 1 10
Nitroglycerin 8 i 0 1 10
Picric acid 8 i 0 1 10
E-4
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Table E-§

Analytical Results for Groundwater Samples Collected in July 1986 -- Site 3,

NWS Earle, Colts Neck, NJ

- Sample Number Regulatory
Analyte - 3-1 3-2 3-3 3-3A 3-38 Limit
Total organic halogens (ug/L) 28.0 12.0 25.0 35.0 17.0 NRC
Total organic carbon (mg/L) 7.10 4.44 3.60 3.39 2.15 NRC
Volatile organic compounds (ug/L) ND ND ND ND ND 10
Petroleum hydrocarbons (mg/L}) 1.00 ND ND ND ND ]
Pesticides (ug/L) ND ND ND ND ND Compound specific
Nitrate/nitrite (mg/L) ND ND 0.20 NR ND 10
Base/neutral/acid compounds (ug/L) ND ND ND ND ND 100
Soluble metals (mg/L): ND ND ND ND ND —
Sb ND ND ND ND ND NRC
As ’ ND ND ND ND ND 0.050
Be ND ND 'ND ND ND - NRC
Cd : 0.008 ND ND ND ND 0.010
Cr 0.017 0.013 ND ND ND 0.050
Cu , 0.015 0.016 ND ND ND NRC
Pb ND ND ND ND ND 0.050
Hg ND ND ND ND ND 0.002
Ni 0.05 0.05 ND NO ND NRC
Se ND ND ND ND ND 0.010
Ag ND ND - ND ND ND 0.050
T1 ND ND ND ND ND NRC
In 0.226 0.087 0.1 0.20 ND NRC
pH 2.90 3.80 4.70 NR 7.10 jolad
pH* 3.9 -— 5.5 NR NR okl
Chloride (mg/L) 8.80 5.80 7.8 NR ND NRC
Specific conductance {umho/cm) 609 103 54.3 NR 2.48 NRC
Specific conductance* (umho/cm) 290 100 40 NR NR NRC
Temperature (°C) ) 17 18 17 NR NR NRC

ND Not detected
NR Analysis not requested

* Field measured

A Duplicate sample

B Field blank
NRC No specific regulatory concentration :

** pH standard for groundwater is a range between 5 and 9.

natural pH below the standard.

E-5
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Tabie E-6

Summary of Analytical Requirements for Surface Water and Groundwater
Analyses —- Site 3, NWS Earle, Coits Neck, NJ

Parameter Samples Dup/Rep Trip B]anEg. of field Blanks Total Analyses

Nitrate/nitrite 7 1 0 i 9

Total organic halogens 7 i 0 1 9

Metals (TAL) 7 1 0 1 9

Volatiie organic compounds 7 ¥ 1 1 10

Total organic carbon 7 L} 0 | 9

Semivolatile organic compounds 7 1 1 [ 10

pH 7 ] 0 0 7 ;

Specific conductance 7 0 0 1] 7

PCBs ‘ 7 3 0- 1 9

Nonmetals (TAL) 7 1 0 1 9

Pesticides 7 1 0 1 9 '
E-6
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Analytical Results for Groundwater Samples
Collected in July 1986 -- Site 4,
NWS Earle, Colts Neck, NJ

Sample Number Regulatory

Analyte 4-1 4-2 4-3 Limit
Total organic halogens (ug/L) 17.0 18.0 17.0 NRC
Total organic carbon (mg/L) 1.94 4.74 2.15 NRC
Volatile organic compounds (ug/L) ND ND ND 10
Petroleum hydrocarbons (mg/L) - ND ND ND 1
Pesticides (ug/L) ND ND . ND Compound specific
Nitrate/nitrite (mg/L) ND ND _ ND 10
Base/neutral/acid compounds (ug/L): ND ND 100
Bis(2-ethylhexyl) phthalate 53 ND ND
Soluble metals (mg/L): .
Sb ND ND ND NRC
As ND ND ND . 0.050 f
Be ND ND ND NRC
Cd ND° ND ND 0.010
Cr ND ND ND 0.050
Cu ND ND ND NRC
Pb ND ND ND 0.050 .
Hg ND ND ND 0.002 ) i
N1 ND ND ND NRC '
Se ND ND ND 0.010
Ag ND ND ND 0.050
T ND ND ND NRC
Zn . 0.06 0.03 0.06 NRC
pH : 4.50 6.50 4,50 —_—
pH* 5.0 6.0 5.0 —_—
Chloride (mg/L) 6.80 6.40 6.40 NRC
Specific conductance (umho/cm) 77.8 72.3 56.0 NRC
Specific conductance* {umho/cm) 60 160 - 40 NRC
Temperature (°C) 14 17 14 NRC

ND Not detected
NR Analysis not requested
* Field measured
NRC No specific regulatory concentration

E-7
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Table E-8

Summary of Analytical Requirements for Soil
Analyses -- Site 4, NWS Earle, Colts Neck, NJ

o Ng. of
Parameter : Samples Dup/Rep Trip Blanks Field Blanks Total Analyses
Metals (TAL) 4 1 0 i 6
Total petfoleum hydrocarbons 4 1 0 1 6
Total organic halogens 4 1 0 1 6
Total organic carbon 4 1 0 1 6

E-8
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Summary of Analytical Requirements for Surface Water and Groundwater
Analyses —- Site 4, NWS Earle, Colts Neck, NJ

: Number of
Parameter Samples Dup/Rep Trip Blanks Field Blanks Total Analyses
Total organic halogens 7 1 0 1 9
Metals (TAL) 1 1 0. S 3
Volatile organic compounds 7 1 1 1 10
Totgl organic carbon 7 1 0 1 9
Semivolatile organic compounds 9 1 1 1 12
pH 9 0 0 0 9 g
Specific conductance 9 0 0 0 . 9
PCBs _ 1 1 0 0 2
Nonmetals (TAL) 1 1 0 0 2 g .
Pesticides 1 1 0 0 2 '
E-9 .
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Tablie E-10

Analytical Results for Groundwater Samples Collected In July 1986 —- Site 5,
NWS Earle, Colts Neck, NJ

Analyte - : Sample Number Regulatory
5-1 5-18 . 5-2 ' 5-3 5-4 Limit
Total arganic halogens (ug/L) 241 NR 68.0 41.0 29.0 NRC
Total organic carbon (mg/L) 6.44 NR 1.18 7.45 4.85 NRC
Volatile organic compounds (ug/L):
Methylene chloride 8J 420 8J 1 5J
Acetone ' 110 53 6J 12 ND -
2-Butanone 12 73 6J 8J 9J
Petroleum hydrocarbons (mg/L) ND NR ND ND ND 1 ]
Pesticides (ug/L) ND ND ND ND ND Compound specific
Nitrate/nitrite (mg/L) ND NR ND 0.20 ND 10
Base/neutral/acid compounds (ug/L): : 100
Pentachlorophenot 81 NR 103 150 ND
Soluble metals (mg/L): C
Sb ND NR ND ND ND NRC
As ND NR ND ND ND 0.050
Be ND NR ND ND ND NRC
Cd ND NR ND ND ND 0.010
Cr . ND NR ND ND 0.019 0.050
Cu ND NR ND ND 0.022 NRC
Pb N NR ND ND , ND 0.050
Hg ND ) NR ND ND ND 0.002
Ni ND NR i ND o ND 0.04 NRC
Se ND NR ND ND ND 0.010
Ag ND NR ND ND ND 0.050
Tl ’ ND . NR ND ND ND NRC
Zn : 0.017 NR - 0.016 6.033 "0.035 NRC
pH 4,25 NR 4,25 4.20 - 4.40 —
pH* _ 5.% NR 4.5 5.0 5.1 —
Chloride (mg/L) 10.5 NR 9.80 13.7 B.60 NRC
Specific conductance (umho/cm) 72.3 NR 68.6 142 76.0 NRC
Specific conductance* (umho/cm) 50 NR 50 80 70 NRC
Temperature (°C) 16 NR 15 16 18 NRC

ND Not detected

NR Analysis not requested

* Field measured

A Duplicate sample

B Field blank .

J Estimated concentration less than quantification limits but greater than instrument detection limits.
NRC No specific regulatory concentration .

E-10
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Table E-11 '

Summary of Analytical Requiremenfs for Surface Water and Groundwater
‘Analyses -- Site 5, NWS Earle, Colts Neck, NJ

No. of Trip Field Total
Parameter _ Samples Dup/Rep " Blanks Blanks Analyses
Total organic halogens 8 1 0 1 10
Metals (TAL), 1 _ 1 0 1 3
Volatile organic compounds 8 1 1 1 11
Total organic carbon -8 1 0 | 1 10
Semivolatile organic compounds 8 1 1 1 11
pH _ 8 0 ' 0 0 ' 8
Specific conductance 8 0 0 . 0 8
PCBs 1 1 0 0 2
Nonmetals (TAL) | 1 1 0 0 2-
Pesticides 1 1 , 0 0 2
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Table E-12

Analytical Results for Groundwater Samples Collected in July 1986 -- Site 7,
NWS Earle, Colts Neck, NJ

Analyte Sample Number Regulatory
7-1 7-2 7-28 7-3 Limit
Total organic halogens {ug/L) 23.0 18.0 12.0 18.0 NRC
Total organic carbon (mg/i) 1.73 6.51 1.42 2.15 NRC
Volatile organic compounds (ug/L): NRC
Methylene chloride 72 9 n 6J
Acetone 22 . 380 141 ND
Petroleum hydrocarbons (mg/L) ND ND ND ND 1
Pesticides (ug/L) ND ND ND ND Compound specific
Nitrate/nitrite (mg/L) ND ND ND 0.20 10
Base/neutral/acid compounds (ug/L): ND ND ND 100
Di-n-butyl phthalate ND ND ND
Soluble metals (mg/L): ND ND
Sb ND ND ND ND NRC
As ND ND ND ND 0.050
Be ND ND ND ND NRC
Cd ND ND ND ND 0.010
Cr ND ND ND ND 0.050
Cu ND ND ND - ND NRC
Pb ND, ND ND ND 0.050
Hg ND ND ND ND 0.002
N1 ND ND ND ND NRC
Se ND ND ND ND 0.010
Ag ND ND ND ND 0.050
1L ND ND ND ND NRC
In 0.03 0.03 ND 0.09 NRC
pH 4.70 4.20 6.70 4.70 —_
pH* 5.5 - NR 6.0 —
Chloride (mg/L) 12.3 32.6 11.1 _ND NRC
Specific conductance (umho/cm) 63.3 235 1.23 90.6 NRC
Specific conductance™ (umho/cm) 40 — NR 60 NRC
. Temperature (°C) 14 — NR 16 NRC

ND Not detected

NR Analysis not requested
*  Field measured

A Duplicate sample

B Field blank

J Estimated concentration less than quantification limits but greater than instrument detection

Timits.
NRC No specific regulatory concentration

65758
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Talieia &= 49
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Summary of Analytical Requirements for Soil and Sediment Analyses --
Site 7, NWS Earle, Colts Neck, NJ

-

. Number of
Parameter o Samples Dup/Rep Trip Blanks Field Blanks Total Analyses
Metals (TAL) 4 1 0 1 : b

E-13
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Table E-14

Summary of Analytical Requirements for Surface Water and Groundwater
Analyses -- Site 7, NWS Earle, Colts Neck, NJ

Parameter o Samples Dup/Rep Trip B1aﬁ§£. OfFie1d BlLanks Total Analyses }
Total organic halogens 6 1 0 i 8
Metals (TAL) ‘ 9 L 0 1 1
Voiatile organic compounds 9 1 i 1 ) 12
Total organic carbon 9 1 0 1 11
Semivolatile organic compounds 9 1 T i 12 g
pH 9 o ] 0 9
Specific conductance 9 0 0 0 9
PCBs ' 1 ) 0 1 3 |
Nonmetals (TAL) | 1 1 0 0 2
Pesticides ] 1 0 0 2
B
E-14



Tahle E-1!

Anaiytical Results for Groundwater Samples Collected in July 1986 -- Site 10,

NWS Earle, Colts Neck, NJ

Analyte . S er : Regulatory
N 10-1 10-2 10-2A - 10-3 Limit
Total organic halogens (ug/L) 67.0 36.0 108 . 20.0 NRC
Total organic carbon (mg/L) 4.62 5.73 4.92 3.81 NRC
Volatile organic compounds (ug/L): 10
Methylene chloride 16 9] 14 9J
Acetone ND 73 ND 10
2-Butanone ND 10 ND n
Petroleum hydrocarbons (mg/L) ND ND ND ND 1
Nitrate/nitrite (mg/L) 6.10 ND ND 0.10 10
Base/neutral/acid compounds (ug/L) ND ND ND ND 100
Sotuble metals (mg/L):
Sb ND ND ND ND NRC
As ND ND ND ND 0.050
Be ND ND ND ND NRC
Cd 0.006 ND ND ND 0.010
Cr- ND ND ND ND 0.050
Cu 0.03 ND ND ND NRC
Pb ND ND ND ND 0.050
Hg ND ND ND ND 0.002
Ni 0.014 ND ND ND NRC
Se ND ND ND ND 0.010
Ag ND ND ND ND 0.050
T1 ND ND ND ND NRC
Zn 0.09 1.01 0.82 0.08 NRC
pH 4.40 4.25 4.30 4.35 —
pH* 4.4 4.3 NR 4.0 —
Chloride (mg/L) 20.1 8.20 8.50 1.0 NRC
Specific conductance (umho/cm) 161 . 125 122 135 NRC
Specific conductance* (umho/cm) 140 105 NR 85 NRC
Temperature (°C) 13 NR 16 NRC

16

ND Not detected

NR Analysis not requested
o Field measured

A Duplicate sample

B Field blank

J Estimated concentration less than quantification limits but greater t

Timits

NRC No specific regulatory concentration

65758
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Table E-16

Analytical Results for Surface Water Samples Collected in July 1986 -- Site 10,
NWS Earle, Colts Neck, NJ

Analyte Sample Number Regulatory
10-A (1st hour) 10-A (6th hour) 10-B (1st hour) 10-B (6th hour) Limit
Total organic halogens (ug/L) 10.0 15.0 43.0 29.0 NRC
Total organic carbon (mg/L) 3.93 4.03 4.34 4.85 NRC
Volatile organic compounds (ug/L) ND ND ND - ND NRC
Petroleum hydrocarbons (mg/L) ND ND ND ND i
Nitrate/nitrite (mg/L) ND ND ND ND 10
Base/neutral/acid compounds (ug/L): : 100
N—nitrosodiqhenyTamine ND ND 3 . 30 ) o
Di-n-buty! phthalate ND 2] - 70 a2 " :
Soluble metals (mg/L):
Sb . ND -— ND ND : NRC
As : ND - ND ND 0.050
Be ND — ND ND NRC .
cd ND - ND ND 0.010 i
Cr ND - ND ND 0.050
Cu ND - ND ND NRC -
Pb ND- § ND - ND 0.050
Hg 0.3 -— ND ND 0.002
N1 ND — ND ND NRC
Se ND — ND ND 0.010
Ag : ND — 0.004 ND 0.050 i
T ND . — ND ND NRC
n ND - ND ND NRC
pH 6.70 6.70 ~ 6.60 6.60 _—
pH* NR NR NR NR —
Chloride (mg/L) : 6.80 7.20 7.20 6.80 NRC
Specific conductance (umho/cm) 74.6 78.8 © 81.6 81.3 NRC
Specific conductance* (umho/cm) NR ~ NR NR . NR NRC
Temperature (°C) NR NR NR NR NRC

ND Not detected

NR Analysis not requested

*  Field measured

— Sample not analyzed ' . )
NRC No specific reguiatory concentration ’ .
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Tahig E-17

Summary of Analytical Requirements for Surface Water and Groundwater
Analyses —- Site 10, NWS Earle, Colts Neck, NJ

Number of
Parameter Samples Dup/Rep Trip Blanks Field Blanks Total Analyses
Nitrate/nitrite 8 1 0 1 10
Picric acid 8 1 0 1 10
Total organic halogens 8 1 0 1 10
Metals (TAL) 2 1 0 1 4
TNT 8 1 0 1 10
Valatile organic compounds 2 1 1 1 5
Total organic carbon 8 1 0 1 10
Semivolatile organic compounds 2 1 1 1 5
pH 8 0 0 0 8
Specific conductance 8 0 0 0 8
Nonmetals (TAL) 2 1 0 1 4
HMX 8 1 0 ] 10
RDX 8 1 0 1 10
Nitroglycerin 8 L 0 1 10
E-17
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Table E-18

Analytical Results for Soil Samples
Collected in March 1986 -- Site 11,
NWS Earle, Colts Neck, NJ

Sample Number 0il and Grease (Method 413.3)
. (mg/kqg)
11-A |
(6" — 9") 37,300
(2' - 2.5") 76.3
- 11-B
(6“ - 9") 112
(2' - 2.5") 15.5
11-C
(6" - 9") 2.60
(2' - 2.5") 1.75
11-D
(6" = 9") 8.20
(2' - 2.5") 3.70
Detection Limit 1.0

0il and grease has no specific regulatory concentration.

6575B
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Table E-19

Analytical Results for Groundwater Samples Collected in July 1986 —- Site 11,
NWS Earle, Colts Neck, NJ

Analyte : Sample Number Regulatory
11-1 11-2 11-28 11-3 11-3A Limit
Total organic halogens (ug/L) 202 60.0 13.0° 169 123 NRC
Total organic carben (mg/L) 11.9 3.91 0.977 7.66 8.77 NRC
‘Base/neutral/acid compounds (ug/L): . 100
Pentachlorophenol 120 ND ND ND ND
0i1 and grease (mg/L) ND ND ND ND ND NRC
Nitrate/nitrite (mg/L) 0.30 ND ND ND ND 10
Explosives: .
HMX (ug/L) ND ND ND ND ND NRC -
RDX (ug/L) ND ND ND ND ND NRC
2,4,6~TNT (ug/L) ND ND 1.85 ND NR NRC
Nitroglycerin (mg/L) ND ND ND ND NR NRC
Picric acid (ug/L) ND ND ND ND ND NRC
Soluble metals (mg/L): .
Sh ND ND ND ND ND NRC
As ND ND ND ND ND 0.050
Be ND ND ND ND ND NRC
Cd . ND ND ND ND ND 0.010
Cr ND ND ND ND ND 0.050
Cu ND ND ND - ND ND NRC
Pb ND ND ND ND ND 0.050
-Hg . ND ND ND : ND ND 0.002
Ny ND ND ND ND ND NRC
Se ND ND ND ND ND 0.010
Ag ND ND ND ND ND 0.050
T . ND ND ND ND ND NRC
Zn .0.03 0.07 0.010 0.06 0.04 NRC
pH ’ 4.50 3.95 7.30 4.25 4.95 _—
pH* 5.0 4.5 NR 4.7 NR _—
Chloride (mg/L) 6.20 9.60 ND 7.60 8.50 NRC
Specific conductance (umho/cm) 53.6 77.7 1.78 64.6 63.7 NRC
Specific conductance* (umho/cm) 40 70 NR 50 - NR NRC
Temperature (°C) 20 20 NR 18 NR NRC

ND Not detected

NR Analysis not requested

*  Field measured

A Duplicate sample

B Field blank

NRC No specific regulatory concentration
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Table E-20

Summary of Analytical Requirements for Soil and Sediment Analyses --
Site 11, NWS Earle, Colt Neck, NJ

Parameter Samp1 es Dup/Rep Trip Blanks Field Blanks Total Analyses
Total petroieum hydrocarbons 9 LI 0 i N
E~20
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Summary of Analytical Requirements for Surface Water and Groundwater
Analyses -- Site 11, NWS Earle, Colts Neck, NJ

Number of
Parameter Samples Dup/Rep Trip Blanks ° Field Blanks Total Analyses
Nitrate/nitrite 4 1 0 1 6
Metals (TAL) 1 1 0 1 3
Volatile organic compounds 4 1 1 1 7
Semivolatile organic compounds 1 1 i 1 4
pH 4 0 0 0 4
Specific conductance 4 (1] ] 0 4
HMX 4 1 0 1 6
RDX 4 1 0 1 6
TNT - 4 1 0 1 6
Nitroglycerin 4 1 g 1 6
E-21
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Table E-22

Analytical Results for Soil Samples Collected in January 1986 -- Site 19,
NWS Earle, Colits Neck, NJ

: Priority
Petroleum Pollutant
TOX VOCs Hydrocarbons Metals
Sample Number {ug/kg) {ug/kg) {mg/kg) {mg/kg)
19-A 0.320 Chloromethane 3J ND Ag <0.251
compasite Acetone 460 As 1.53
2-Butanone 67 Be <0.637
Dilution Factor 1.3 Cd 26,800
Detection Limit 13 Cr 59.6
Cu- 4.84
g <0.285
Ni 1.4
Pb 49.5
Sb <0.005
Se <0.637
m <0.251
2n 289
19-8 2.15 Chioromethane 4) 751 Ag <0.222
composite Methylene.chloride 12 As 4.53
Acetone 14 Be <0.561
2-Butanone 7 Cd 31,900
Dilution Factor 1.1 Cr 639
Detection Limit 11 Cu 13.5
Hg <0.300
Ni 2.5
o o 1,560
Sh 0.747
Se <0.637
Tt <0.222
Zn 776
ND Not detected
J Estimated concentration less than quantification limit but greater than instrument
detection timit.
E~22
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Analytlcal Results for Surface Water Samples Collected in July 1986 -- Site 19,
NWS Earle, Colts Neck, NJ

Table E-23

Analyte Sy —Sample Number _ Regulatory
. = EY9-A (1st hour) 19-A (6th hour) 19-A (dup) 19-A (blank) 19-B (ist hour) 19-B (6th hour) Limit
Total organ?c halogens (ug/L) 65.0 9.00 - 29.0 NR 49.0 36..0 NRC
Total organic carbon (mg/L) . 17.3 30.0 17.0 0.962 22.6 19.3 NRC
Volatile organic compounds (ug/L) ND ND ND ND ND ND NRC
Petroleum hydrocarbons (mg/L) ND ND ND ND ND 4.20 None detectable
Nitrate/nitrite (mg/L) ND ND ND ND ND ND
Base/neutral/acid compounds (ug/L} ND ND ND ND ND ND NRC
Soluble metals (mg/L):
Sb . . ND ND ND ND ND - ND NRC
As ND ND ND ND ND ND 0.050
Be . ND ND ND ND ND ‘ND NRC
Cd . ND ND ND ND ND ND 0.010
Cr 0.014 0.016 0.021 0.018 0.014 0.014 0.050
Cu : 0.018 0.017 0.018 0.019 0.017 0.018 NRC ;
Pb ND ND ND ND ND * ND 0.050
Hg ND ND ND ND ND ND 0.002
Ni 0.03 0.04 0.04 0.04 0.04 0.03 NRC
Se ’ ND ND ND ND ND ND 0.010
Ag ) ND ND - ND ND ND ND 0.050
T ND ND ND ND NO ND NRC )
Zn 0.027 0.028 0.033 ND 0.122 0.014 NRC H
pH 5.20 5.20 5.10 6.00 4.80 4.80 —
pH* NR NR NR NR NR ‘NR _—
Ch1or1de (mg/L) 15.0 13.2 14.6 ND 14.6 13.8 NRC
Specific conductance (umho/cm) 56.6 53.7 55.6 1.03 61.9 55.2 NRC
Specific conductance®* (umho/cm) NR NR NR NR NR NR NRC
Temperature (°C) NR NR NR NR NR NR NRC
ND Not detected
NR Analysis not requested
*  Field measured
NRC No specific regulatory concentration
E-23
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Tabie E-24

Analytical Results for Groundwater Sampies
Coliected in July 1986 -- Site 19,
NWS Earie, Colts Neck, NJ .

Analyte . Sample Number ________ Regulatory
. o 19-1 19-2 19-3 Limit
Total organic halogens {(ug/L) ) 63.0 71.0 50.0 NRC
Total organic carbon (mg/L) 4.01 6.95 4.92 NRC
Volatile organic compounds (ug/L): 10
Methylene chloride 14 - 13 8J
Acetone ND ND 16
2-Butanone ND ’ ND 10
Petroleum hydrocarbons (mg/L) ND ND ND 1
Nitrate/nitrite (mg/L) 0.80 ND ND 10
Base/neutral/acid compounds {ug/L}) ND ND ND 100
Soluble metals (mg/L):
-Sb NOD ND ) ND NRC
As ND ND ND 0.050
Be ND ND ND NRC
Cd 0.004 0.007 0.006 06.010
Cr 0.015 ND ND 0.050
Cu ND ND ND NRC
Pb 0.006 ND ND 0.050
Hg ND ND ND 0.002
Ni 0.02 o 0.016 ND NRC
Se C ND ND ND 0.010
Ag ND ND ND 0.050
mn ND ND ND NRC
Zn 0.09 0.09 0.06 NRC
pH 3.85 3.95 4.10 -
pH* 4.3 4.6 4.5 —
Chloride (mg/L) 7.60 .1N.4 10.5 NRC
Specific conductance (umho/cm) 189 103 80.5 NRC
Specific conductance* (umho/cm) 160 70 60 ‘ NRC
Temperature (°C) 20 17 17 NRC

ND Not detected

NR Analysis not requested

*  Field measured

A Duplicate sample

B Field blank

J Estimated concentration less than quant1f1cat1on Timits but greater than instrument
detection limits.

NRC No specific regulatary concentration
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Table E-25

Analytical Results for Sediment Samples Collected in July 1986 — Site 19,
NWS Earle, Colts Neck, NJ

Sample Number ' Regulator

Analyte ~ .. 19-A (Ist hour) 19-A (6th hour) 19-A (dup) 19-A (blank) 19-B* (Ist hour) 19-B* (6th hour) Lgmit*‘ y
Total organic halogens (ug/kg) - ND ND ND NR NR NR NRC
Volatile organic compounds (ug/kg) . 1

Methylene chloride 8J NRP 75 73 (ug/L) . 210 NRP

Acetone 73 230 53 23 1,200 730:

Chloroform ND ND . 25 ND 37 ND

2-Butanone ND ND ND ND 240 ND

Toluene : ND 23 ND ND 170 ND

Dilution factor 1.46 1.48 1.55 1.0 13.1 11.1

Detection limit 15 15 16 10 130 10
Petroleum hydrocarbons (mg/kg) 82.8 14.9 129 ND 445 : 681 100
Total metals (mg/kg):

Sh <14.1 <14.4 <13.0 <0.05 <100 <123.5 NRC

As <2.82 <2.89 «2.76 . <0.01 <19.9 <25.0 20

Be <14.1 <14.4 <13.0 <0.05 <100 <123.5 1 ;

Cd <0.7 <0.7 <0.7 <0.0025 <5 <6.25 3

Cr : <28.2 <28.8 <26.0 <0.1 <200 <247.0 100

Cu <14.1 <14.4 <13.0 <0.05 <100 - <123.5 170

Pb 5.83 4.65 6.86 <0.005 <94.7 <96.0 250 -~ 1,000

Hg : <0.250 0.423 . <0.250 <0.250 <0.250 <0.250 1

Ni <28.2 <28.8 €26.0 <0.1 <200 €247 100

Se . <1.41 <1.44 <1.38 <0.005 <9.95 <12.5 4 ]

Ag <2.82 <2.89 <2.75 <0.01 286 <25.0 5

T1 <2.82 <2.89 . <2.76 <0.01 <19.9 ‘ <25.0 NRC

Zn <14.1 <14.4 <13.0 <0.05 214 <331 350

ND - Not detected

NR Analysis not requested

NRP Not reported: see lab report

*  Sample 19-B sediment had high water content

J Estimated concentration less than quant1f1cat1on limits but greater than instrument detection limits.

NRC No specific regulatory concentration
** ECRA limits .

E-25
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Table E-26

Summary of Analytical Requirements for Soil and Sediment Analysas -
Site 19, NWS Earle, Colts Neck, NJ

65758

U

P

Number of
Parameter Samples Dup/Rep Trip Blanks Field Blanks Total Analyses
Metals (TAL) 24 2 0 2 28
Volatile organic compounds 24 2 2 2 30
Semivolatile organic compounds 24 2 2 2 30
Soil moisture 12 0 0 0 12
Grain size distribution 12 0 0 0 12
E-26
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Table E-27

Summary of Analytical Requirements for Surface Water and Groundwater
Analyses -- Site 19, NWS Earle, Colts Neck, NJ

65758 -

Number of _
Parameter Samples Dup/Rep Trip Blanks Field Blanks Total Analyses |
Total organic halogens 8 1 0 1 10
Metals (TAL) 8 1 0 1 10
Volatile organic compounds 8 1 1 1 1
Semivolati]e organic compounds 1 1 1 1 |
Total petroleum hydrocarbons 8 ] 0 1 10
pH 8 0 0 0 8
‘Specific conductance 8 0 0 0 8
PCBs 1 1 0 0 2
Nonmetals (TAL) 1 1 0 0 2
Pesticides 1 i 0 0 2

E-27
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Table E-28

Analytical Results for Soil Samples
Collected in March 1986 -- Site 20,
NWS Earle, Colts Neck, NJ

- Analyte
Petroleum
Sample Number Hydrocarbons EPTOX (mg/L)
(mg/kg)
Zn Cr Pb Ti
20-A
(0.5° - 1") ND ND - ND ND ND
(2.5 - 3") ND ND ND ND ND
20-B
(0.5 -~ 1°) 65.7 ND ND ND ND
(2.5' - 3*%) ND ND ND ND ND
20-C
(0.5' - 1) 2.20 ND ND 1.64 ND
(2.5'_- 3°') ND ND - ND ND ND
20-D*
(0.5' - 1°*) ND <0.05 <0.50 0.051 0.41
(2.5' - 3°) ND <0.05 <0.50 0.05 0.039
20-E*
(0.5' - 1) ND <0.,05 <0.50 0.072 <0.003
(2.5' - 3°) ND <0.05 <0.50 0.057 0.024
Detection Limits : 0.50 0.50 0.50 0.50
Regulatory Limits 100 350 100 100 - NRC

ND Not detected
* Samples collected July 1986
NRC No specific regulatory concentration
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Analytical Results for Soil Samples
Collected in March 1986 -- Site 22,
NWS Earle, Colts Neck, NJ

Table E-29

Analyte
Petroleum
Sample Number Hydrocarbons EPTOX (mg/L)
(mg/kg)
Zn Cr Pb Ti

22-2 .

(0.5° - 1) ND ND ND ND ND
- {(2.5' - 3") ND ND ND ND ND
22-B

(0.5* - 1) ND ND ND ND ND

(2.5' - 3") ND ND ND ND ND
22-C

(0.5' - 1') 4.20 ND ND " ND ND

(2' - 2.5') 39.0 ND . ND ND ND
22-D¥*

(0.5* - 1) ND ND ND ND ND

(2' - 2.5*) ND ND ND ND ‘ND
Detection Limits 0.50 0.50 0.50 0.50
Regulatory Limits 100 350 100 100 NRC

ND Not detected : )
* Samples collected July 1986

NRC No specific regulatory concentration

6575B



Tabie E-30

Anélytical Results for Groundwater Samples Collected in July 1986 —- Site 26,

NWS Earle, Colts Neck, NJ

Analyte

_Sample Number Regulatory
26-1 26-1B  26-2 26-2A  26-2B  26-3 Limit

Picric acid

Field measured parameters:
pH

Temperature (°C)

Specific conductance (umho/cm)

ND ND ND ND ND ND NRC
4.8 NR 4.0 NR NR 4.5 —
18 NR 17 NR NR 17 NRC
60 NR 225 NR MR 50 NRC

ND Not detected

NR Analysis not requested
A Duplicate sample

B Field blank

NRC No- specific regulatory concentration

65758
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Summary of Analytical Requirements for Soil and Sediment Analyses -
Site 26, NWS Earle, Colts Neck, NJ

fota] Analyses

Number of
Parameter = Samples Dup/Rep Trip Blanks Field BYanks
Nitrate/nitrite 10 ] 0 1 12
Picric acid 10 1 0 1 12

E-31
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Tab

le E-32

Summary of Analytical Requirements for Surface Water and Groundwater

Analyses —— Site 26, NWS Earle, Colts Neck, NJ

o Number of
Parameter Samplies Dup/Rep Trip Blanks Field Blanks Total Analyses
Nitrate/nitrate 4 1 0 ] 6
Picric acid 4 1 0 1 6
Metals (TAL) 4 1 0 i 6
pH 4 0 0 0 4
Specific conductance 4 0 0 0 4
E-32
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qsn’ Designation: D 1586 - 84

Standard Method for

PENETRATION TEST AND SPLIT-BARHEL SAMPLING OF

SOILS’

‘This standard is issued under the fixed designation D 1586; the number immediaiely following the designation indicates the year of
original adoption or. in the case of revision, the year of lasi revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (¢} indicates an editorial change since the last revision or reapproval.

This method has been approved for use by agencics of the Depantment of Defense and for listing in the DOD Index of Specifications

and Siandards.
1. Scope
1.1 This method describes the procedure. gen-

erally known as the Standard Penetration Test
(SPT), for driving a split-barrel sampler 10 obtain

a representative soil sample and a measure of the

resistance of the soil 10 penetration of the sam-
pler.

1.2 This standard may involve hazardous ma-
terials, operations, and equipment. This standard
does not purport to address all of the safety prob-
lems associated with its use. It is the responsibil-
ity of whoever uses this standard to consull and
establish appropriate safety and health practices
and deiermine the applicability of regulatory limi-
tations prior 10 use. For a specific precautionary
statement. see 5.4.1.

1.3 The values stated in inch-pound units are
to be regarded as the standard.

2. Applicable Documents

2.1 ASTM Standards:

D 2487 Test Method for Classification of Soils
for Engineering Purposes®

D2488 Practice for Description and Identifi-
cation of Soils (Visual-Manual Procedurey?

D4220 Practices for Preserving and Trans-
porting Soil Samples?

3. Descriptions of Terms Specific to This Stand-

ard

3.1 anvil—that portion of the drive-weight as-
sembly which the hammer strikes and through
which the hammer energy passes into the drill
rods.

3.2 cathead—the rotating drum or windlass
in the rope-cathead lift system around which the
operator wraps a rope to lift and drop the ham-

mer by successively tightening and loosening the
rope turns around the drum.

3.3 drill rods—rods used to transmit down-
ward force and torque to the drill bit while drill-
ing a borehole.

3.4 drive-weight assembly—a device consist-
ing of the hammer, hammer fall guide, the anvil,
and any hammer drop system.

3.5 hammer—that portion of the drive-weight

“assembly consisting of the 140 £ 2 Ib (63.5 + 1

kg) impact weight which is successively lified and
dropped 1o provide the energy that accomplishes
the sampling and penetration.

3.6 hammer drop system~that portion of the
drive-weight assembly by which the operator ac-
complishes the lifting and dropping of ‘the ham-
mer to produce the blow.

3.7 hammer fall guide—that part of the drive-
weight assembly used to guide the fall of the
hammer.

3.8 N-value—the blowcount representation of
the penetration resistance of the soil. The N-
value, reported in blows per foot, equals the sum
of the number of biows required to drive the
sampler over the depth interval of 6 to 18 in.
(150 10 450 mm) (see 7.3).

3.9 AN—the number of blows obtained from
each of the 6-in. (150-mm) intervals of sampler
penetration (see 7.3).

3.10 number of rope urns—ihe total contact.
angle between the rope and the cathead at the

' This method is under the jurisdiction of ASTM Comminee
D-18 on Soil and Rock and is the direct responsibility of
Subcommitiee D18.02 on Sampling and Related Field Testing
for Soil Investigations.

Current edition approved Sepl. 11, 1984. Published Novemn-
her 1984, Originally published as D 1586 - SR T. Last previous
edition D 1586 - 67 (1974).

2 snnnal Bk of 4STM Siandards. Vol 04.08,
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beginning of the operator’s-rope slackening to
drop the hammer, divided by 360° (see Fig. 1).
" 3.1} sampling rods—rods -that connect the
drive-weight assembily 4g:the sampler. Drill rods
are often used for this-purpose.

3.12 SPT—abbreviation -for Standard Pene-
tration..Test, a term by which engineers com-
monly refer 1o this mcthod g

4. Significance and Usg

4.1 This method providés aaoﬁﬂsamplc for
identification purposes SEnd- fof Taboratory tests
appropriate for soil obtaitizddroni°a sampler that
‘may produce large sheam‘s! B dissﬁbaﬂcc in the
sample. Y i z

4.2 This methad is used exaanswely in a great
variety of geotechnical exploration projects.
Many lccal correlations:and widely published
correlations which relate SPT blowcount, or N-
value, and the engineering behavior of earth-
works and foundations are availableo! °

§. Apparatus -

5.1 Drilling Equmem—Any dhlling equnp-
ment that provides at the timie of° samp!mg a
suitably clean open hole“¥sfére inseition of the
sampler and ensures that the | pcne;ratxon test is
performed on undisturbed soi} shalf be accepta-
ble. The foliowing!” pieces 6f - equipmem have
proven 10 be suitable {6 ‘advancifig'd ‘borehole
in some subsurface conditions.  * %

S.1.1 Drag. Chopping! and Fishtail Bits, less
than 6.5 in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used in conjuction
with open-hole rotary drilling or casing-advance-
ment drilling methods. To avoid disturbance of

- the underlying soil, bottom discharge bits are not
permitted; only side discharge bits are permmed

5.1.2 Roller-Cone Bits, less than'$.5 in. (162
‘mm) and greater than 2.2 in. (56 mm’) in diam-
éter fmay be used in conjunction with' ppen-hole
rotary drilling or caamg-advancem t drilling
methods i the dritling fluid dnscharge is aeflected.

 5.1.3 Hollow-Siem Contiriious"Flight Augers. ‘

‘with or without a ceiitér ‘bit“assembiy, may be'
“used 10 drill the boring. Thé de'd_mneter of
‘the hollow-stem augers shall té'less than 6.5 in.
(162 mm) and greater thaii 2321 (

5.1.4 Solid, Continuous ngm“ Bucket and
‘Hand Augers, less than 6.5 in. (162 mm; and
greaier than 2.2 ip. (56 mm) in Giameter thay be
used if the soil on the side of the boring does not

299

© . 100t (30 m).

‘cathead and rope meihod shall have an ‘unt™ '
-impeded overlifi capacity of a1 least 4 ia. (10, b

be- permanently marked 16 enable the operator of ib-~ ©
. spectbr to judge the haramer drop beight.

‘D 1586

cave onto the sampler or sampling rods during
sampling.

5.2 Sampling Rods—ﬂush-;omt steel dnill
rods shall be used to connect the split-barrel
sampler 10 the drive-weight assembly. The sam-
pling rod shall have a siiffness (moment of iner-
tia) equal to or greater than that of parallel wall
“A™ rod (a steel rod which has an outside diam-
eter of 134 in. (41.2 mm) and an inside dnameter

“of 'ain. (28.5 mm). L e

Notz 1—Recent rescarch and compannve mung )
indicates the type rod used, with stiffness 7 ranging from
“A” size rod to “N™ size rod, will usuaily have' &
negligible effect on the N-values to demha of a1 leasﬁ
A

5.3 Split-Barrel Sampaer—-The ssm;)ler shail
be constructed with the dimensions indicated in
Fig. 2. The driving shoe shall be of hardencd sleel
and shall be replaced or repaired whes it becomes - |
dented or distorted. The use of liners to produce Y
a constant inside diameter of 1% in. (35 mmjis -
permitted, but shall be noted on the penetration -
record if used. The use of a mample retainer basket
is permitted. and should alzo be: raoted on ahe
penetration record if used.

Note 2—Both theory and available test data suw&t
that N-values may increase between IO to 30 % whed
liners are used. ot et

5.4 Drive-Weight Assembiy e e R

5.4.1 Hammer and 4nvil—The hammer si’lalrY E
weigh 140 £ 2 Ib (63.5 % I"kg) and shall be 3 %"
solid rigid metallic mass. Fhie hammer shall strike
the anvil and make steel on steel contact when it~
is dropped. A hammer fall guide permmin
free fall shall be used. Hammers uséd: wnﬁ

mm). For safety reasons, the use of @ hammer
assembly with an internal anvil is encoumged o

NoTE 3—ltis suggested that the hammer’ fall 5md,g

5.4.2 Hammer Drop System—Rope-~cathead,
trip, semi-automatic, oraulcratic hammer drop . -
systems may be used, prowﬁ)ng the lifiing appa- -
ratus will not cause penetration of the sampler
while re-engaging and lif

5.5 Accessory Equzpmem—-Accessons such
as labels, sample containers, data sheets, and
groundwater level measuring dev:oes shall be pro-
vided in accordance with the requirements of the
project and other ASTM standards.




¢ o1sss

" 6. Drilling Procedure 1

6.1 The boring shall be advanced incremen-
tally to permit intermittent or continuous sam-
pling. Test intervals and locations are normally
stipulated by the project engineer or geologist.
Typically, the intervals selected are 5 ft (1.5 mm)
or less in homogeneous strata with test and sam-

ling locations at every change of strata.
@ 6.2 Any. drilling procedure that provides a

suitably clean and stable hole before insertion of-

the sampler and assures that the penetration test

is performed on &entlally undisturbed soil shall .

be acc:ptablc Each of the following procedures
have proven 10 be acceptable for some subsurface
conditions. The subsurface conditions antici-
pated should-be-considered when selecting the
drilling method-10 be used.

6.2.1 Open-hole rotary drilling method.

6.2.2 Continuous. ﬁlghl hollow-stem auger

6.2 3 Wash bonng method

6.2.4 Continucus flight solid auger method.

6.3 Seyeral-drilling methods. produce unac-
ceptable.borings: The process of jetting through
an open tube sampler and then sampling when

the dcs:rgqggeplh 1s reached shall not be permit- -

1ed. The,continuous flight solid auger method
shall not be used for advancing the boring below
a water table or below the upper confining bed
of a confined non-cohesive.stratum that is under
artesian pressure. Casing.may not be advanced
below the samplmg elevation;prior 10 sampling.
Advancmg a boring with bottomn discharge bits
;15 not pcgmgnb!e Itisnot permissible to advance
-the bonn; fqrfsubsaquem insertion of the sam-
‘pler solely by means of prevxous ‘sampling with
-the SPT nmpler
6.4 The dnllmg fluid level wnhm the boring
or hollow-stemjugezs shall be maintained at or
.above the in situ youndwater level at all times
.during dnllmg. mnoval of drill
pling. s

e ATAL AL T

7. Sampling and Testing Procedure -
7.1 Afier the boring has Beén- tdvanoed 10 the
desired sampling elevation-and excessive cuttings
have been removed, prepare forﬁ:e test with the
following sequence of operations.’
7.1.1 Anach the split-barrel sampler to the
sampling rods and lower into the borehole. Do

121,722, 0
m.j; and sam- . . ach complete 6-ln, 50 15-m) increment and pefig; -

.. ‘gach partial increment s
. boring log. For parpal mcremems, the. depth of

not allowthenmplerwdmpomomesodlohe‘ e
sampled. wof oAby v i

7.1.2 Position the hamsier-above and attach °
the anvil wo the top of.the'sampling rods. Ttns
may be done before the sampling rods and sam.’
pler are lowered into the borehole:

7.1.3 Rest the dead weight of the samplei‘* v

_vods, anvil. and drive weight on the botiom of 1#<

the boring and apply a seating blow. If exmve
cuttings are encountered at the-bottom of the **
boring, remove thesampler-and sampling rods |
from the boring and semove-the-cuttings, SIS

+7.1.4 Mark the, drillfodsin three successive- .5

* 6-in. (0,15-m) incresments sasthat the advance of. %

the sampler under the impact of the hammer can . - £S
be easily observed for each 6—m, (0 15-m) incre-
ment. - oy
7.2 Drive the sampler vmh blows fmm the
140-1b (63.5-kg) hammer and count the number:’ i .-
of blows applied in each 6-in. (0:15-m) increment 5
until one of the following occurs: -
7.2.1 AlotalofSObIowshavebeenapphed
during any one of the three 6-in. (0.15-m) i lncre-
ments describedin 7,14, . e -
7.2.2 Atotalol‘lOOblowshavebeenapphed
7231'here|snoobscrgdsadvaneeofthe
sampler during the application, of 10 successive

blows of the hammer... . : .~ 5 - - e

' 724Tbesam,ple

., advanced- the complete

18 in. (0.45 m) wghpm the limiting blow counts -

occurring as described in 7.2. 1,7.2.2, or 7,2. 3.
7.3 Record the number of blows required- !o ;
effect each 6 in. (0.15 m) of penetration or frac- -
tion thereof. The first 6 in. is considered tobe g

seating drive. The sum of the number of blows
mqulmdhmeaeeondmdddem of pene-
tration is termed, the “standard penetration re-
sistance™. or the,,",Nvalne‘ If the sampler is
driven less than l§ in. (0.45 m), as permitted in ~ *
'{;.3,. the number.of blows per, any

le;g.ll be_ recorded on the:.

peneuanog shall, %‘mng‘!oglge.nm lin,

Ity

Lm.,T
2’:'-"§- B

(25 mm).iin addmpgflq;zge pumber of blows. ' s li!'w

the sampler_advances below the botiom of the --
bonngunderthesnnc toflhednllmdsu’
thcwcnghlofthedn’llmgsplusllnmncwldn s

of the haromer, this information should be noted .
on the boring

7.4 The m:l?g and d.roppmg of the “0p .. .

. Y
e WL
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(63. 5- ﬁg) hﬁmmgr Sha ge»acmmphshed using
either of the followmg 1wp methods:

741 By using.a, Irip, aytomatic, or semi-au-
tomatic hammer drop system which lifis the 140-
1b(63.5-kg) hammer and allows it.10 drop 30 £
 1.8:4n. (0.76 m = 25 mm) unimpeded.

~7.4.2; By using.a cathead to pull a rope at-

+ 1ached 10 the hammcr ﬂhe‘h the cathead and

. rusi oil. or grease and;m 2-diameter: in the
- range of 6 & 10 in: {1 5010 250:mm).
7.4.2.2 The cathead should be operated at a
.minimum speed of rotalion:of 100'RPM, or:the
_ approximate speed of rotation shall be reporied
-on the boring log.
7.4.2.3 No more ‘than 2% rope turns on the
- cathead may be used during the performance of
the penetration test. as shown in Fig. 1.
Note 4—The operator should generally use either
: 1% or 2% rope wumms. depending upon whether or not
‘the rope comes off the top (1% turns) or the bottom
‘(2% turns) of the cathead: It is generally known and
accepted that 2% or more rope;.jurns considerably
impedes the fal! of the hammer and:should not be used

10 pesform the test. The cathead rope should be main-
wined in a relatively dry, clcazx and unfraved condition.

7.4.2.4 Foreach hammerblou a 3-in. (0.76-
-m) lift and drop shall- bc

. rope shall be perfonneda;ghﬁhmman}mm"bom
- holding the rope at the top of thé strok ok’

7.5 Bning the sampier to the surface asid open.
Record. the percent recovery or the length of
sample recovered. Describé the Soil samples re-
covered as 10 composition, color. stratification.
and condition. then- place oae”of*Thoie repie?”
sentative portions of the sample into scalable
moisture-proofl containers (jars) without ram-
ming-or distoriing any apparent: stratification.
Seal each container to prevent evaporation of soil
moisture.- Affix labels to the containers bearing
job designation. boring number, sample depth,
and the blow count per 6-in. (0.15-m).increment.

" Protect the ssmples against extreme femperature
_changes. If there is. a:soil change within the

- sampler, make 2 jar for each stratum and note
its Jocation in the sampler barrel.

- 8. Report
8.1 Drilling information shall be recorded in
;.the field and shail include the following:
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I Name and locauon e:eﬁ' Job
2 Names of:crew. :5 A
3 Type and mizke: sf dnilmg machme 2
.4 Weather conditions,
8.1.5 Date and time of stari and finish of
boring.
8.1.6 Boring number and- location (slauon
and coordinates. if available and applicable).
8.1.7 Surface elevation, if available,

8.1.8 Method of advancing znd ‘kamng‘“lhc
boring.
8.1.9 Method of keepms bonngﬁen” -

~ 8.1.10 Depth of water surface and drilling

8.1.
8.1.
.81
8.1

. depth at the time of a noted loss of drilling fluid.
.and time and date when- rudmg or:wmatmn was
+ made.

8.1.11 Location of strata changes,

8.1.12 Size of casing, depih of cased poriion -

of boring.
8.1.13 Equipment :and method of driving

- sampler,

8.1.14 Type sampler and length . and. inside
diameter of barrel {(note use of liners),

8.1.15 Size. type.-and. seqiion length of the
sampling rods. and

8.1.16 Remarks. e —

8.2 Data obtained for each sample shall-be
recorded in the field and shall mclude the fo!!ou-

ing: g
8.2.1 Sample depth and. ﬁ' uuhzcd. {
number, e

8.2.2 Descnption of soil. ; ’
8.2.3 Strata changes within szmple
8.2.4 Sampler peneiration and recovery

lengths. and e mwaii;: 0!
8.2.5 Number of blows pef Féins (0 15im) or
‘partial incremeng.ss ef  x werT alle ashials

9. Precision and Bigs

- 9.1 Vanations in" N-values of 100 %-or more
have been observed when using different stand-
ard penetration 4est apparatus and driilers for
adjacent borings in the same soil formation. Cur-
rent opinion. based on field experience. indicates
that when using the same apparatus and driller.
N-values in the same soi} can be reproduced with
a coefTicient of variation.of about 10 %.

9.2 The use of faulty equipment, such as an
extremely massive or damaged anvil. a rusty
cathead. a low speed cathead, an old. oily rope,
or massive or,poorly lubricated rope sheaves can
significantly contribute to differences in N-values

&
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obtained between operator-drill rig systems. delivered into the dnll rods from lhe sampler and

9.3 The variability- in A>valoés produced by  adjusting N on the bdsxs*of comparan
different drill rigs and operatorsmay be reduced A method for energ¥ imeasitement and N-v
by measuring that pan of.the:hammer energy - ad_uustmem is current ry’imdtr d?velopmem
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1.0 10 2.0 in. (25 10 50 mm)

IR0 10 30.0 in. (0.457 10 0.762 m)
1.375 £ 0.005 in. (3493 2 0.1 mm)

1.50 £ 0.05 - 0.00 . (38,1 £ 1.3 00 mm)
0, IO:(H!" in, (2.34°2°0.25 mm)

F = 2.00 £ 005 - 00011\.(508: [ OOmm)

G = 16010 230" ) ’
" The 1%4 in. (38 mm) nwde dismeter split harrel may hr used with a IGW wall thickness split lmer The penctrating end of the dnve shoe may be sln;hlly munded Mml or pluuc

rewueners may he used 10 retain sorl samples.
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The American S«mv kr Testing and Matevials takes no mmmn mpemng the vahduy of any patent nghls a.a.mml in conaection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent ng&u and the mk o mfmlmml of such nglm are fnurely their own mpovmbulny .

71m mmlard is sub]m 10 revision al any hm bv the mmnslble l«hmcal committee and vmm be reviewed every five pears and
if not revised. either reapproved or withd) Your- mts are invited either for revision of this standard or for additional
stondards and should he addressed 1o ASTM Headquarters Your comments will receive careful consideration at a meeting of the
responsthle techmcal committee, which you may attend 1 vou feel that your comments have ot received a fair hearing you should
matke vour views known fa the ASTM Committee on Standards, 1916 Race 81, Phitodelphia, Pa. 19103
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