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FOREWORD

The Department of the Navy developed the Installation Restoration (IR) program
to locate, identify, and remediate environmental contamination from the past
disposal of hazardous materials at Navy and Marine Corps installations. The Navy
IR program follows the Department of Defense Environmental Restoration Program
as created by the Superfund Amendments and Reauthorization Act of 1986.

The IR program consists of Preliminary Assessment and Site Inspection, Remedial
Investigation and Feasibility Study, and Remedial Design and Remedial Action.
The Preliminary Assessment and Site Inspection identifies the presence of
pollutants. The Remedial Investigation and Feasibility Study analyze the nature
and extent of contamination and determine the optimum remediation solution. The
Remedial Design and Remedial Action complete the implementation of the solution.

Preliminary Assessment has determined that Naval Air Station (NAS) Cecil Field
has 12 waste sites that may pose a threat to the environment. Therefore, a
Remedial Investigation will be performed to address the extent, magnitude, and
impact of possible contamination at these waste sites. Six of the sites have
been grouped together for this remedial investigation document. An additional
six sites have been identified as possible contaminant source areas. These sites
will be evaluated through the Potential Source of Contamination (PSC) Screening
process.

The purpose of this Sampling and Analysis Plan is to summarize existing data,
define RI/FS objectives, and propose methods and procedures to achieve those
objectives. The Sampling and Analysis Plan contains the necessary Quality
Assurance/Quality Control (QA/QC) information required for a site-specific
Quality Assurance Project Plan (QAPP).

Questions regarding this report should be addressed to the Commanding Officer,
Code 00B, P.O. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111. .

CocilFid.SAP
FO4.FGB.08.91 -I-






TABLE OF CONTENTS

Sampling and Analysis Plan

Section Title Page No.
1.0 INTRODUCTION . 1-1
1.1 GENERAL . 1-1
1.2 RI/FS GOALS . . . 1-1
1.3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) SITES 1-1
1.4 CONTAMINATION STATUS AT EACH SITE . . . . 1-4
1.5 SCOPE OF THE SAMPLING AND ANALYSIS PLAN . 1-4
2.0 SITE BACKGROUND AND SAMPLING OBJECTIVES 2-1
2.1 GENERAL . . . 2-1
2.2 DATA QUALITY OBJECTIVES . . 2-1
2.3 APPROACH TO ACHIEVING DATA QUALITY OBJECTIVES 2-1
2.4 SAP-SPECIFIC DATA QUALITY OBJECTIVES . 2-4
2.4.1 Source Area and Volume Characterization 2-4
2.4.2 Source Contaminant Characterization 2-4
2.4.3 Contaminant Migration Potential 2-5
2.4.4 Surface Water Characterization . 2-5
2.4.5 Groundwater Plume Characterization . 2-5
2.4.6 Operable Units 2-5
2.4.6.1 Landfills . 2-5
2.4.6.2 0il and Sludge Disposal Areas 2-6
2.4.6.3 AIMD Seepage Pit . 2-6
4,0 ANALYTICAL PROGRAM . . . 4-1
4.1 ANALYTICAL PARAMETERS . 4-1
4.2 ANALYTICAL METHODS AND SUMMARIES 4-1
5.0 SAMPLING EQUIPMENT AND PROCEDURES 5-1
5.1 GENERAL . .o 5-1
5.2 MONITORING WELL INSTALLATION AND DEVELOPMENT 5-1
5.2.1 Hollow-Stem Auger Drilling Procedures 5-1
5.2.2 Permanent Monitoring Well Installation . . 5-1
5.2.2.,1 Monitoring Well Materials and Constructlon 5-2
5.2.2.2 End Plugs and Well Caps . 5-2
5.2.2,3 Filter Pack . . 5-2
5.2.2.4 Surface Casing 5-2
5.2.3 Vell Development . . . 5-2
5.2.4 Lithologic Logs and Well Completion Dlagrams . 5-3
5.3 AQUIFER TESTING . . .. . .. 5-3
5.4 GROUNDWATER SAMPLING .. 5-3
5.4.1 Water Level Measurement 5-3
5.4.2 Purging . . 5-3
5.4.3 Sample Collection Procedures . 5-8
5.4.4 Quality Assurance/Quality Control (QA/QC) 5-8
Cociifid. SAP

FO04.FGB.08.91 -ii-



TABLE OF CONTENTS (Continued)

Sampling and Analysis Plan

Section Title Page No.
5.5 SURFACE WATER AND SEDIMENT SAMPLING . . 5-12
5.5.1 Flow Measurements . 5-12
5.5.1.1 Current Meter . . 5-12

5.5.1.2 Water Stage Gauge . 5-12

5.5.2 Sample Collection Procedures . 5-14
5.5.2.1 Surface Water . 5-14

5.5.2.2 Sediment 5-14

5.5.3 Sample Mixing . .. 5-14
5.5.4 Quality Assurance/Quallty Control (QA/QC) . 5-14

5.6 SHALLOW SOIL SAMPLING . . .. . 5-17
5.6.1 Stainless-Steel Hand Auger . 5-17
5.6.2  Sample Compositing . . 5-17
5.6.3 Auxiliary Data . 5-17

5.7 SUBSURFACE GAS TESTING 5-17
5.8 AIR QUALITY . . 5-17
5.8.1 Sample Screenlng . 5-17

5.9 GEOPHYSICS 5-19
5.10 SURVEYING . . 5-19
5.11 EQUIPMENT, SAMPLING SUPPLIES AND DECONTAMINATION LISTS . 5-19
5.12 DECONTAMINATION PROCEDURES . . 5-19
5.12.1 Drilling and Monitoring Well Installatlon Equlpment . 5-21
5.12.1.1 Equipment Decontamination . . . 5-21

5.12.2 Well Development and Aquifer Testing Equlpment . . 5-23
5.12.3 Water Level Measurement Equipment . 5-23
5.12.4 Water Sampling Equipment . 5-23
5.12.5 Sampling Jars and Containers . 5-24
5.12.6 Personnel Decontamination . 5-24

6.0 SAMPLE HANDLING 6-1
6.1 SAMPLE PAPERWORK . 6-1
6.1.1 Chain-of-Custody (COC) 6-1
6.1.2 Sample Labels . 6-1

6.2 SHIPPING REQUIREMENTS . . 6-4
6.2.1 Shipping Containers 6-4

7.0 INVESTIGATION DERIVED WASTE HANDLING AND DISPOSAL 7-1

REFERENCES
BIBLIOGRAPHY
APPENDICES
Appendix A: [EPA-Approved Analytical Methods
Appendix B: Field Instrumentation SOPs
Appendix C: Technical Memoranda
Appendix D: Alternate Well Casing Material Justification
Appendix D: Alternate Well Casing Material Justification

CecilFid. SAP
FO4.FGB.08.91



LIST OF FIGURES

Sampling and Analysis Plan

Figure Title Page No.
1-1 General Location Map . 1-2
1-2 Site Location Map . e e e e 1-3
3-1 Proposed Sampling Locatlons Site 1 and 2 3-3
3-2 Proposed Sample Locations, Site 3 3-4
3-3 Proposed Sampling Locations, Site 5 3-5
3-4 Proposed Sampling Locations, Site 17 . 3-6
3-5 Proposed Sample Locations, Site 16 3-7
5-1 Groundwater Monitoring Well Installation Report 5-4
5-2 Well Construction Details . 5-5
5-3 Groundwater Monitoring Well Installatlon Report (Example) 5-6
5-4 Typical Groundwater Monitoring Well . 5-7
5-5 Quality Assurance/Quality Control Organlzatlon Chart . 5-11
6-1 Chain-of-Custody Record : 6-2
6-2 Sample Label . 6-3

CacilFid.SAP
FO4.FGB.08.91 -iv-






LIST OF TABLES

Sampling and Analysis Plan

Tables Title Page No.
1-1 Summary of Maximum Concentrations of Previously Identified Contami-

nants, Groundwater . 1-5
2-1 Sampling Objectives . . 2-2
2-2 Summary of Data Collection Act1v1t1es 2-3
2-3 Navy Field Quality Assurance/Quality Control (QA/QC) Requlrements 2-7
2-4

4-5 Summary of Proposed Site Investigations and Sample Analytlcal
Requirements For Operable Unit 2 . .

4-6 Summary of Proposed Site Investigations and Sample Analyt1ca1
Requirements For Operable Unit 7

5-1 Sample Containers, Preservatives, and Holding Times

5-2 Estimated Summary of Groundwater and QA/QC Analyses .

5-3 Estimated Summary of Surface Water and Quality Assurance/Quallty
Control (QA/QC) Analyses

5-4 Estimated Summary of Sediment and QA/QC Analyses .

5-5 Estimated Summary of Soil Boring and Quality Assurance/Quallty
Control (QA/QC) Analyses .

5-7 Sampling Equipment and Decontamlnatlon Supplles

Caciifid.SAP

Estimated Number of Quality Assurance/Quallty Control (QA/QC)
Samples by Matrix e
Summary of the Number of Sampllng Locatlons by Slte

Suspected Contaminants . .

Florida Drinking Water Standards and USEPA MCL Comparlson
Analytical Methods Selected .. :
Summary of Proposed Site Investlgatlons and Sample Analyt1cal
Requirements For Operable Unit 1 .

FO4.FGB.0B.91 V-






LIST OF ACRONYMS

AA atomic absorption

AIMD Aircraft Intermediate Maintenance Division

CERCLA Comprehensive Environmental Response Compensation and Lia-
bility Act

coc Chain-of-Custody

CLP Contract Laboratory Program

DOT Department of Transportation

DQOs data quality objectives

EIC Engineer-In-Charge

EM electromagnetic induction

USEPA U.S. Environmental Protection Agency

FFTAs fire fighter training areas

FID flame ionization detector

FS Feasibility Study

GC/MS gas chromatography/mass spectroscopy

GPR ground penetrating radar

ICP Inductively coupled plasma

IR Installation Restoration Program

LQAC laboratory QA contact

MCL maximum contaminant level

MCLG maximum contaminant level goal

MDL : method detection limit

MEK 2-butanone (methylethylketone)

MIBK 4-methyl-2-pentanone (methylisobutylketone)

NGVD National Geodetic Vertical Datum

NPL National Priorities List

OUs operable units

ovA organic vapor analyzer

OSHA Occupational Safety and Health Administration

PAH polynuclear aromatic hydrocarbon

PID photoionization detector (i.e., HNU)

PCBs polychlorinated biphenyls

PQL practical quantification levels

PSC Potential Sources of Contamination

QA/QC quality assurance/quality control

QAPP Quality Assurance Project Plan

RF response factor

RI Remedial Investigation

RSD relative standard deviation

SAP -Sampling and Analysis Plan

SARA Superfund Amendment and Reauthorization Act

SOUTHNAVFACENGCOM Department of the Navy, Southern Division, Naval Facilities
Engineering Command

SOPs standard operation procedures

SWMU Solid Waste Management Unit

TAL ' Target Analyte List

TCE Trichloroethylene

TCL Target Compound List

TOC top of casing

TRPH total recoverable petroleum hydrocarbon
VOAs volatile organic analytes

CocilFid SAP

FO4.FGB.08.91 -vi-






EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) describes the data collection and sample
analysis procedures to be conducted at the Cecil Field Naval Air Station (NAS
Cecil Field) near Jacksonville, Florida. Data collection and laboratory analyses
are being performed as part of the Remedial Investigation (RI) and Feasibility
Study (FS) program for the Southern Division of the Naval Facilities Engineering
Command. The RI/FS program is being conducted as part of the Naval Installation
Restoration (IR) program whose objective is to identify and evaluate past
hazardous waste sites and control the migration of hazardous contaminants from
those sites. The Navy is proceeding with the IR program at NAS Cecil Field using
the guidance of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the Superfund Amendment and Reauthorization Act (SARA)
RI/FS process.

This document covers six of the twelve sites under remedial investigation at NAS
Cecil Field. The approach to conducting the comprehensive RI/FS program at these
sites is set forth in four planning documents, including the Sampling and
Analysis Plan. A comprehensive understanding of the entire program requires
knowledge of all plans. This SAP details procedures for field sampling and data
quality assurance/quality control. This plan discusses objectives of the
sampling program and ultimate use of the data. It specifies sampling protocol
and procedures, as well as types, locations, frequency of samples to be
collected, and general quality assurance.
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1.0 INTRODUCTION

1.1 GENERAL. This Sampling and Analysis Plan (SAP) describes the data
collection and sample analysis procedures to be conducted at the Cecil Field
Naval Air Station (NAS Cecil Field) near Jacksonville, Florida (Figure 1-1).
Data collection and laboratory analyses are being performed as part of the
Remedial Investigation (RI) and Feasibility Study (FS) program for the Southern
Division of the Naval Facilities Engineering Command. The RI/FS program is being
conducted as part of the Naval Installation Restoration (IR) program whose
objective is to identify and evaluate past hazardous waste sites and control the
migration of hazardous contaminants from such sites. The Navy is proceeding with
the IR program at NAS Cecil Field using the guidance of the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) and the Superfund
Amendment and Reauthorization Act (SARA) RI/FS process. Based on the U.S.
Environmental Protection Agency’s (USEPA) evaluation of data collected during
previous investigations, the station has been listed on the National Priorities
List (NPL).

This document covers the sampling and analysis activities at three operable units
containing a total of six sites. The approach to conducting the comprehensive
RI/FS program at these sites is set forth in four planning documents. In
addition to this SAP, these documents include the Community Relations Plan (CRP),
the Workplan, and the Health and Safety Plan (HASP). A comprehensive under-
standing of the entire program requires knowledge of all plans. This SAP details
procedures for field sampling and data quality assurance/quality control.
Implementation of the field procedures also requires knowledge of the Site Health
and Safety Plan and the Site Management Plan.

1.2 RI/FS GOALS. The goals of the RI/FS program are to assess the extent,
magnitude, and impact of possible contamination at waste disposal sites and to
develop appropriate remedial actions for sites that are determined to pose a
threat to human health and/or the environment. The RI/FS emphasizes the
collection of sufficient information to support risk management decisions
concerning the appropriate remediation at a given site.

The RI process serves as the mechanism for data collection to identify source and
migration pathway characteristics, and for conducting the risk assessment and
testing necessary to aid in the FS process. The FS process uses the information
collected in the RI to develop, screen, and evaluate potential remedial
alternatives. The processes are conducted concurrently with data collection to
provide information relevant to the selection of a remedial action.

1.3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) SITES. Locations of the
six sites at NAS Cecil Field addressed in this program are shown on Figure 1-2.

These sites have been grouped into three operable units (OUs). The OUs are based
on suspected waste types and disposal practices. They consist of:

. Landfills (Sites 1 and 2),
. 0il and Sludge Disposal Areas (Sites 3, 5, and 17), and

. The Aircraft Intermediate Maintenance Department (AIMD) Seepage Pit (Site
16).
CocilFid.SAP
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Site summaries for each site detail suspected waste types, summarize historical
land use and previous data collection results, are included in the Workplan.

1.4 CONTAMINATION STATUS AT EACH SITE. A brief summary of the analytical data
from previous investigations is included in Table 1-1. Primary contaminants of
concern include:

. metals (cadmium, chromium, and lead),

. extractable organics (polynuclear aromatic hydrocarbons), and

. volatile organics (1,1,1l-trichloroethane, toluene, benzene, ethyl
benzene, etc.).

Samples from some monitoring wells revealed concentrations of chromium, lead,
cadmium, benzene, and trichloroethylene (TCE) that were above Florida drinking
water standards (Table 1-1). More detailed discussions of - the previously
identified contaminants and their migration potentials are provided in the
Workplan. The HASP addresses field safety procedures and discusses health
hazards associated with suspected contaminants.,

1.5 SCOPE OF THE SAMPLING AND ANALYSIS PLAN. The purpose of the SAP is to
document the procedures for field activities and sample analyses. This plan was
prepared in accordance with the 1988 "Guidance for Conducting Remedial Investiga-
tions and Feasibility Studies Under CERCLA" (USEPA/540/G-89/004 draft). This
plan discusses objectives of the sampling program and ultimate use of the data.
It specifies sampling protocol and procedures; as well as types, locations,
frequency of samples to be collected; and general laboratory quality assurance.

Chapters 2 and 3 of the SAP provide background and data quality objectives
information, which are detailed in the Workplan. Field activities, including
detailed sampling specifications and sampling locations, are provided in Chapters
4 through 7. The field sampling sections describe the specific data collection
activities that will be conducted during the field investigation phase of the
remedial investigation. These data will be used to characterize the site, to
conduct the baseline risk assessment, and to develop and evaluate remedial
alternatives.

CocilFid.SAP
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Table 1-1
Summary of Maximum Concentrations of Previously
Identified Contaminants, Groundwater (except where noted)

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Site Contaminant Concentration
Site 1, Old Landfill (SWMU A) Bis {2-ethylhexyl) phthalate 130 wg/t
Lead’ 294 ug/t
Chromium’ 176 wg/?
Methylene chloride (sediment) 53 ng/kg
Cadmium (sediment) 20 mg/kg
Lead {sediment) 14 mg/kg
Site 2, Recent Landfill (SWMU B) Naphthalene 10 wg/t
Chromium’ 425 ug/t
Lead’ 385 ug/t
Cadmium' 12 pg/?
Site 3, Oil and Sludge Disposal Area (SWMU C) 1,1-Dichloroethane’ 210 ug/t
1,1-Dichloroethylene 110 ugl/t
Benzene' 4 uglt
Ethyl benzene 10 g/t
Toluene 8 ug/t
1,1,1-Trichioroethane 88 ug/t
4-Methyiphenol 29 ug/t
bis {2-Ethylhexyl) phthalate 19 pg/t
Naphthalene 280 wg/t
2-Methyinaphthalene 190 wg/t
Chromium’ 20 wy/t
Lead’ 164 pg/t
Site 5, Oil Disposal Area Northwest (SWMU E) bis (2-Ethylhexyl) phthalate 13 pg/t
Cadmium 5 g/t
Chromium 39 ug/t
Naphthalene 10 ug/t
2-Methyinaphthalene 10 wgi/t
Lead 49 ug/t
Chromium (sediment) 9 mg/kg
Lead (sediment) 7 mg/kg
Methylene chloride (sediment)} 43 1g/kg
Methylene chloride (soil) 23 ug/kg
Ethyl benzene (soil) 12 ug/kg
Arochlor 1260 (PCBs) (soil) 580 pyg/kg
Lead (soil) 14 mg/kg
Chromium (soil} 6.5 mg/kg
Site 16, AIMD Seepage Pit (SWMU L) 1,2-trans-Dichloroethyiene 380 g/t
Trichloroethylene' 400 wg/t
Chromium’ 74 g/t
Lead’ 175 wg/t
Mercury 0.3 ug/t
1,1,1-Trichloroethane (soil) 19 wg/kg
Chromium (goil) 6.7 mg/kg
Lead (soil) 11 mgkg

CecilFid.SAP
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Table 1-1 (Continued)
Summary of Maximum Concentrations of Previously
Identified Contaminants, Groundwater (except where noted)

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Site Contaminant Concentration
Site 17, Oil and Sludge Disposal Pit Southwest Lead 7 pglt
(SWMU M)

'Above groundwater standards for Fiorida Administrative Code 17-550 maximum contaminant levels and USEPA Safe
Drinking Water Act maximum contaminant levels (52 FR 25690, July 8, 1987).

Notes: SWMU = Solid Waste Management Unit.

ugl/l = microgram per liter.

mg/kg = milligram per kilogram.

pg/kg = microgram per kilogram.

AIMD = Aircraft Intermediate Maintenance Department.
Source: See Appendix D of the Workplan.

CacilFid. SAP
FO4.FGB.08.91 1-6






2.0 SITE BACKGROUND AND SAMPLING OBJECTIVES

2.1 GENERAL. Site background and setting information is detailed in the RI/FS
Workplan for NAS Cecil Field. It provides historical review of site use and
summarizes both our current understanding of the environmental setting and
existing data from previous studies. The RI/FS Workplan also documents the
initial evaluation and scoping process, which identifies the suspected contami-
nants, the potential migration and exposure pathways, and the potential health
and envirommental impacts. From this evaluation, specific data quality
objectives were developed to support risk assessment and remedial alternatives
evaluations.

The data quality objectives (DQOs) for the RI are presented in the Workplan. The
purpose of the RI is to provide the data necessary for source, migration pathway,
and potential receptor characterization in sufficient detail to support the
evaluation of potential remedial alternatives through the FS process. The
Workplan approach to data collection is to ensure that site characterization
efforts are directed towards providing information relevant to selection of
remedial actions. The objectives and the approach to achieving those objectives
are reiterated below with the description of RI tasks directly related to achiev-
ing DQOs.

2.2 DATA QUALITY OBJECTIVES. The objectives of the RI, risk assessment (RA),
and FS activities are summarized in Table 2-1. Data generated during each
investigation should be of sufficient type, quantity and quality to meet the
investigation's objectives.

RI characterization activities will encompass characterization of the source
volumes and associated contaminant concentrations, and identify migration
pathways. The RI activities will include physical and geophysical screening
methods to define source area boundaries, source sampling and sample analysis,
and migration pathway sampling and sample analysis. A summary of the RI DQ0Os and
associated data collection activities, by operable unit, is included as Table
2-2. After reviewing the RI results, additional RI activities may be necessary
to further characterize downgradient migration pathways, quantify land and water
use, and model contaminant transport.

FS activities will be designed to provide detailed data regarding the technical
feasibility of selected remedial alternatives through the use of treatability or
bench scale studies. To expedite the RI/FS process, potential remedial
alternatives will be tested concurrently with the RI sampling. The FS activities
may include collection of media-specific baseline data (i.e., soils organic
content and natural water quality constituents), solidification and leaching
potential evaluation, RCRA waste characterization, thermal treatment and
destruction trial testing, etc.

2.3 APPROACH TO ACHIEVING DATA QUALITY OBJECTIVES. The RI data collection

efforts are summarized by operable unit and site below, following discussion of
the data quality objectives. The specific sampling and analytical methods to be
employed, as well as detailed field activity protocols, are described in Chapters
4 and 5. Additional information regarding site work activities is provided in
the Health and Safety Plan.

CociFid.SAP
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Table 2-1
Sampling Objectives

Sampling Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Investigations

Remedial Investigation

Risk Assessment

Feasibility Study

PSC Screening
Potential source of contami-
nation screening.

Rl
characterize contaminant
distribution and migration
potential.

ES
Remedial alternatives evalu-
ation.

Limited sampling and anal-
ysis to establish the presence
or absence of contaminants
at source or in indicator path-
ways.

Detailed sampling and analy-
sis to establish general verti-
cal and areal extent of con-
tamination and contaminant
concentrations.

Further characterization of
pathways and sources for
control evaluation.

Develop preliminary base-
line risk assessment to
define risk under the no-
action alternative.

Identify potential receptors;
and evaluate environmental
and public health threat.
Establish appropriate levels
of risk reduction.

Refine uncertainties in mea-
surement of public health
threat.

Evaluate applicability of
no-action alternative.

Identify applicable reme-
dial technologies, ARARs,
and effective pathway
controls. Evaluate treat-
ment scenarios. Evaluate
costs to achieve ARARs.

Evaluate applicable stan-
dards or risks. Identify
applicable remedial tech-
nologies.

Notes:

PSC = potential source of contamination.
Rl = Remedial Investigation.

ARARs = Applicable or Relevant and Appropriate Requirements.

FS = Feasibility Study.

CecilFid. SAP
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Table 2-2
Summary of Data Collection Activities

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Operable Unit Data Collection Activities

LANDFILLS (Sites 1 and 2)

- Source volume characterization - Electromagnetic induction (EM) survey,
- Groundwater plume characterization Piezocone penetration test (PCPT)
- Contaminant transport potential ‘ - Monitor well construction,sampling, and analysis

- Permeability (slug) testing of
monitor wells, water table elevation measurement,
surface water elevation and flow measure, surface
water/sediment sampling and analysis, ambient air

monitoring
OIL/SLUDGE DISPOSAL AREAS (Sites 3, 5, and 17)
- Source volume characterization - Soil gas survey
- Source contaminant characterization - GPR Survey
- Groundwater piume characterization - Soil sampling and analysis
- Contaminant transport potential - Monitor well construction, sampling, and analysis

- Permeability (slug) testing of monitor wells, water
table elevation measurement, surface water
elevation and flow measure, surface water/sediment
sampling and analysis, ambient air monitoring

AIMD SEEPAGE PIT (Site 16)

- Source identification - Soil gas survey

- Source area characterization . - GPR survey

- Groundwater plume characterization - Soil sampling and analysis

- Surface water discharge point characterization - Monitor well construction, sampling, and analysis
- Contaminant migration potential - Surface water/sediment sampling and analysis

- Permeability (slug) testing of monitor wells, water
table elevation measurement, surface flow
measurement

CociFld.SAP
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2.4 SAP-SPECIFIC DATA QUALITY OBJECTIVES. The DQOs are to characterize the
site, delineate the source of contamination, and determine if contamination has
migrated away from the source and, if so, by which pathways. Source character-
ization and delineation include the following field investigation tasks:
geophysical surveys; soil gas surveys; and the collection and analyses of soil,
surface water and sediment, ambient air, and groundwater monitoring. Other data
will be used to evaluate contaminant migration potential [permeability (slug)
tests, surface water and groundwater level data, surface water and sediment
sampling and analysis, and ambient air monitoring]. The data to be collected at
each site is generally described in the following chapters, which focus on
specific DQOs.

2.4.1 Source Area and Volume Characterization Electromagnetic induction (EM)
surveys will be conducted at the Operable Unit 1 (Sites 1 and 2). The survey is
intended for use as a reconnaissance tool to locate the areal extent of the
source at the surface, EM can be used to map local and general changes in the
natural hydrogeologic setting by measuring differences in near surface
conductivities and can be used to detect and measure boundaries of a conductivity
plume.

Ground Penetrating Radar (GPR) surveys are proposed for Sites 3, 5, 17, and 16.
GPR is a non-intrusive survey capable of discriminating changes within the soil'’s
micro-horizons. An abrupt profile change represents disturbed soil, which may
indicate the edge of a trench or pit. Because GPR has the the ability to
discriminate small objects, it is often used to find buried objects such as
drums.

Soil gas surveys will be used to measure and identify organic vapors in soil
pores, indicating contaminant areas. Delineation of the waste or contaminated
area by soil gas survey will be used in source volume characterization at
Operable Units 2 and 7.

The geophysical and soil gas survey information allows for improved targeting of
sample borehole and monitoring well locations.

-Samples collected from shallow soil borings and during monitoring well
installation at all sites will be field screened using an organic vapor analyzer
(OVA) to determine depth of contamination.

The piezocone penetration test (PCPT) is proposed for use at Operable Unit 1 to
establish the subsurface soil profile. The PCPT can quickly and efficiently
provide subsurface stratigraphic data and also provide quantity and quality data
necessary to make important field decisions via instantaneous on-board computer
interpretation programs.

2.4.2 Source Contaminant Characterization Soil sample collection and analysis
will be conducted to characterize source contaminants. Geologic borehole logs
will be used to document physical characteristics (through visual inspection) of
collected samples, whereas analytical results will be wused to chemically
characterize the waste. This sampling and analysis will be conducted at oil and
sludge disposal areas and the AIMD seepage pit.

CocliFid.SAP
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2.4.3 Contaminant Migration Potential The primary objective of the field
investigation of the RI/FS is to characterize the nature and extent of

contamination such that informed decisions can be made as to the level of risk
associated with each site, and the appropriate types of remedial responses. This
process involves collecting various onsite data to give a preliminary estimate
of the locations of contaminants that may have migrated, and to estimate
migration rates and directions.

PCPT and borehole logging will be used to identify subsurface characteristics -
that may influence contaminant migration. Permeability testing and water table
elevation measurements will be conducted for all sites. Surface water elevation
and flow measurements will be collected at Sites 1 and 2. Surface water and
sediment sampling and sample analysis will be completed at Sites 1, 2, 5 and 16.
The potentiometric surface of the secondary artesian aquifer will be measured in
the three proposed 120-foot deep wells.

Occupational Health and Safety Administration (OSHA) required ambient air
monitoring will be conducted during activities at all sites, as described in the
Health and Safety Plan.

2.4.4 Surface Water Characterization Surface water and sediment samples will
be analyzed to determine if sites adjacent to streams have had a detrimental
effect on surface water quality. Samples will be collected above, adjacent, and
downgradient of Sites 1 and 2, along Rowell Creek, also, from the unnamed creek
between the sites. Upgradient and downgradient samples will be collected from
the unnamed creek adjacent to Site 5. At Site 16, a sample will be collected
from the stormwater discharge point located across the runway.

2.4.5 Groundwater Plume Characterization Monitoring well installation and
groundwater sampling and analyses will be conducted to characterize any
groundwater contaminant plumes. Monitoring wells may be clustered so that water
quality in both the upper 10 feet of the surficial aquifer and the lower 10 feet
of the surficial aquifer can be characterized. The 16 existing and 34 proposed
monitoring wells will be used to measure physical characteristics of groundwater
flow, such ‘as direction, velocity, and transmissivity. The information will be
examined as part of the investigation of contaminant transport potential.

2.4.6 Operable Units Operable units and the purpose for sample collection will
be discussed below.

2.4.6.1 Landfills Source volume characterization for Sites 1 and 2 will be
accomplished using EM and PCPT to define the landfill boundaries. The open
boreholes, during monitoring well construction, will be monitored using an OVA
with PID to detect organic vapors that may be emanating from the buried waste
material. Additional monitoring wells will be constructed either to complement
existing monitor wells, or in two-well (shallow and deep) clusters. Surface
water and sediment samples will be collected from Rowell Creek, upgradient and
downgradient of the sites and from the small creek between the sites. Proposed
sampling locations (for all media) are shown in Chapter 3. Summaries of the
proposed sampling and laboratory analysis are provided in Chapter 4.
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2.4.6.2 0il and Sludge Disposal Areas RI characterization activities will be
conducted for Sites 3, 5, and 17. A soil gas survey will be conducted on each
site prior to initiation of field sampling to identify the extent of contamina-
tion. Soil borings will be constructed within the identified contamination area
using a stainless steel bucket auger. Eight borings at Site 3 will be sampled
at two intervals; 2.5 to 4.0 bls feet and at the water table. Seven borings at
Site 5 will be sampled at three intervals; O to 1.5 feet, 2.5 to 4.0 feet and at
the water table. If groundwater/leachate is encountered during monitoring well
construction, field parameters of pH, specific conductance, and temperature will
be measured and recorded. Shallow monitoring wells will also be constructed and
sampled around and downgradient of each site. Surface water and sediment samples
will be collected adjacent to Site 5. The proposed sampling and laboratory
analyses are summarized in Chapters 3 and 4.

2.4.6.3 AIMD Seepage Pit The RI characterization activities for Site 16 will
be initiated with a soil gas survey to confirm the location of the contamination
and to characterize the source area volume. Ground penetrating radar will be
used to locate underground utilities and other subsurface features. Soil borings
will be collected in the source area(s) to a depth of 8.0 feet bls using split-
spoon sampling techniques, with soil samples collected at two intervals. Shallow
monitoring wells will be constructed around the pit for sample collection and to
confirm the direction of groundwater flow. A downgradient well will be installed
into the lower parts of the surficial aquifer (about 50 feet below land surface
[bls]) and another well will be installed into the secondary artesian aquifer
(about 120 feet bls). Surface water and sediment samples will be collected at
the point of discharge from the drainage ditch. The proposed sampling, field and
laboratory activities are summarized in Chapters 3 and 4.

2.4.7 Field and Laboratory Quality Assurance/Quality Control (QA/QC) Objectives
Samples will be collected and analyzed to provide both field and laboratory
QA/QC. Table 2-3 lists the Navy requirements for QA/QC samples (NEESA, 1988).
The types of samples, their purpose, and the number to be collected in the field
are discussed below.

QA/QC samples are collected in the field to verify the precision and accuracy of
the data. A summary of the estimated number of QA/QC samples by matrix is
included as Table 2-4.

The following types of QA/QC samples will be collected in the field.

» Trip blanks are used to identify contaminants introduced to the sample
between the time the samples are collected and the time the laboratory
analysis is completed. They originate from analyte-free water taken to
the sampling site and are returned unopened to the laboratory with the
samples undergoing volatile organic analyses (VOAs). One trip blank
will accompany each cooler containing VOAs, and should be stored at the
laboratory with the samples. Trip blanks are analyzed for VOAs only.
For planning purposes, trip blanks were assigned at a frequency of 1
trip blank for every 10 samples for chemical analyses. This is at a
rate of 10 wells to be sampled per day. It is estimated a total of 36
trip blanks will be required (see Table 2-4).
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Table 2-3

Navy Field Quality Assurance/Quality Control (QA/QC) Requirements

Sampling and Analysis
NAS Cecil Field

Plan

Jacksonville, Florida

Level D Data
Type of Sample Metal Organic
Trip blank (for volatiles only) Not applicable 1 per cooler
Equipment rinsate’ 1 per day 1 per day
Field blank 1 per source per event 1 pef source per event
for all levels and all an- for all levels and all
alytes analytes
Field duplicates? 1in 10 1in 10

1

and analyzed only if evidence of contamination exists.

Samples are collected daily; however, only samples from every other day are analyzed. Other samples are held

2 The duplicate must be taken from the same sample that will become the laboratory matrix/epike duplicate for
organics or for the sample used as a duplicate in inorganic analysis. '

Table 2-4
Estimated Number of Quality Assurance/Quality Control (QA/QC) Samples by Matrix
Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida
Groundwater Surface Water Sediment Soil Borings Total
Trip blanks 10 4 4 18 36
Equipment rinsates 21 7 7 36 71
Field blanks 16 7 7 16 46
Field duplicates 16 7 7 37 67
Additional laboratory 20 6 2 0 28
volumes
Totals 83 31 27 107 248
Cecitfid. SAP
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. Equipment rinsate blanks are the final analyte-free (ASTM Type II
water) water rinse from equipment cleaning collected daily during a
sampling event. They are used to detect contaminants that may have
been introduced by sampling equipment. Initially, samples from every
other day should be analyzed. If analytes pertinent to the project are
found in the rinsate, the subsequent equipment rinsate samples must be
analyzed on a daily basis. The results from the blanks will be used to
flag or assess the levels of analytes in the samples. This comparison
is made during data evaluation. The rinsates are analyzed for the same
parameter as the related samples. Examples of equipment from which
rinsates are required are: augers, bailers, split spoons, pumps,
filters, etc. Equipment rinsates were also estimated at a frequency of
1 sample for every 10 samples collected. This is the same frequency as
trip blanks. An estimated total of 71 equipment rinsates will be col-
lected and approximately half will be analyzed (see Table 2-4).

. Field blanks consist of the source water used in decontamination and
steam cleaning. They are used to detect contaminants that may have
been introduced during equipment cleaning. At a minimum, one field
blank from each sample matrix per sampling event (Note: a sampling
event is from the time sample personnel arrive at the site until
personnel leave for more than 24 hours), including each source of water
will be collected and analyzed for the same parameters as the samples.
A total of 46 field blanks are proposed (see Table 2-4). '

. Field duplicates and split-duplicates for groundwater, surface water
and sediment, and soil samples will be collected. Soil sample dupli-

cates and splits will be collected and homogenized prior to being
split. Samples for VOC analysis will not be homogenized. Select
segments of soil are taken from the length of the core and placed in
glass vials. Water field duplicates will be collected simultaneocusly
with the original samples. Field duplicates will be collected at a
frequency of 1 QA/QC sample for every 10 original samples per sample
matrix; 67 samples are estimated (see Table 2-4). These samples will
be submitted blindly (i.e., with an alias station number) to the lab
for additional QA/QC data evaluation.

The following samples are collected in the field to perform laboratory QA/QC
procedures.

» Additional laboratory QA/QC volume samples will be submitted to the
laboratory at a frequency of 1 QA/QC sample for every 20 original

samples per sample matrix. This allows the lab to perform matrix spike
and spike duplicate analyses as part of the laboratory QA/QC proce-
dures. These samples are identified by the same station number as the
original sample sent to the lab, An estimated 28 samples will be
submitted (see Table 2-4).

“Background” samples are collected and analyzed to document and indicate a
historical baseline. In order to have a basis of comparison of site water
quality and soil and sediment to background levels, the collection of samples
from control stations will be completed. Control samples upgradient from the
_source of waste are as important as the samples collected downgradient, and were
chosen to ensure representative results.
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3.0 SAMPLING LOCATIONS AND DESIGNATIONS

The distribution and number of groundwater, surface water and sediment, and soil
samples to be collected are listed by site in Table 3-1. The proposed locations
for these samples and the designations are identified on Figures 3-1 through 3-5.
In addition to this sampling, physical data will be collected for each site to
characterize migration pathways and to quantify the contaminant migration

potential. These data will include water table elevations (all groundwater
monitoring wells), aquifer permeabilities (hydraulic conductivity), and a surface
water stage and flow rate (location to be determined). The analytical

requirements for each sample submitted to the laboratory are detailed in
Chapter 4.

Based on the site contaminant migration pathway modeling and scoping efforts
described in the Workplan, the RI groundwater assessments will focus on the
surficial aquifer. One well tapping the secondary artesian aquifer will be
installed at each operable unit, to ensure that contamination has not migrated
into this system. References to “shallow” monitoring wells include monitoring
wells designed to intercept the water table surface (i.e., for suspected
petroleum product contamination), and monitoring wells screened within the first
5 to 10 feet of the saturated zone (estimated to begin at a depth of 5 to 15 feet
below ground surface). References to “deep” monitor wells include wells tapping
the bottom 5 to 10 feet of the surficial aquifer (located at estimated depths of
20 to 50+ feet below ground surface). Well location designations include a “D”
or an “S” to identify the deep and shallow wells. Wells into the secondary
artesian aquifer will be approximately 120 feet bls and will be designated as
IIDD . L1

The locations of the groundwater monitoring wells are proposed based on the
location of existing wells, the need for a background sampling well, and the need
to characterize groundwater flow direction. Data from previous geophysical
surveys were also considered and are included and summarized in the Workplan.
Where data points are located near surface water, groundwater data will provide
an indication of the surface water and shallow groundwater-water recharge and
discharge relationships. Final field locations will also be based upon the
results of the reconnaissance surveys (geophysical and soil gas) and field
conditions.

Therefore, the proposed locations on the figures in this document may change in
the final report. All borings and well locations will be restored to conditions
acceptable to the-Navy. However, when trees are cleared it will be difficult to
restore the site to original conditions. Stormwater controls and aesthetics
design will be included into the remedial plan.

The shallow soil boring sampling for RI assessments is designed to focus on the
probable contaminant distribution within the unsaturated zone, based on past
disposal practices and site conditions. Specific soil sample locations and
sample intervals may be modified based on the results of geophysical surveys to
better suit field conditions (i.e., water table elevations).
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Table 3-1
Summary of the Number of Sampling Locations by Site

Sampling and Analysis Plan
NAS Cecil Field
Jacksonvilie, Florida

Total No.

Sampling . Existing Proposed of Wells Surface Soil Surface
Location Waells Woeils Per Site Water Sediment Borings Intervals Gas Soil
Operable Unit 1
Site No. 1 4 8 12 4 4 o] (o] o] o]
Site No. 2 2 [} 8 1 1 [o] (o] (o] o]
Operable Unit 2
Site No. 3 2 8 8 (o} o} 8 16 26 o]
Site No. 6 2 4 6 2 2 7 21 26 [o]
Site No. 17 3 3 8 [o] o] 3 8 26 0
Operable Unit 7
Site No. 18 3 7 10 1 1 8 12 26 2

Totale 16 34 60 8 8 24 66 100 2
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The location and number of surface water and sediment samples are identified on
Figures 3-1 through 3-5, and totaled in Table 3-1. The locations of sampling
points provide information from both background and downgradient of the sites,
and points between. . :

The order of sample collection within each media will begin with suspected
“clean” locations (background) and progress to collection of the suspected most
contaminated samples. The order of site sampling also progresses from areas
suspected to be free of wastes to the suspected most affected areas. Types of
wastes disposed and operable units were also considered.
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4.0 ANALYTICAL PROGRAM

4.1 ANALYTICAL PARAMETERS. The analytical parameters are proposed based on
suspected and identified waste types as discussed in the Workplan. Table 4-1
shows the types of parameters suspected at each operable unit based on previous
sampling, known disposal, and the type of site. The suspected parameter groups
include:

. metals,

D purgeable halocarbons,

. purgeable aromatics,

. pesticide and polychlorinated biphenyls (PCBs),
. nitroaromatics,

. phenols, and

. extractable organics.

4.2 ANALYTICAL METHODS AND SUMMARIJES. Additional analytical methods are
proposed based on the above list and knowledge of what was disposed of at the
sites. Analytical methods selected are based on the detection levels required
for data comparison with the Florida Drinking Water Standards (Part III, Chapter
17-550) and USEPA’'s maximum contaminant levels (MCL) (EPA, 1988b). Table 4-2
lists the Florida standards in comparison with USEPA’s MCL, maximum contaminant
level goal (MCLG), proposed MCLG, and practical quantification levels (PQL). The
Navy requires that analytical methods either be approved by the USEPA or
developed by the Navy (NEESA, 1988). These USEPA methods are provided in
Appendix A.

USEPA Contract Laboratory Program (CLP) analytical methods for determining the
Target Compound List (TCL) (USEPA, 1988) and Target Analyte List (TAL) parameters
(USEPA, 1988) shall be used. Table 4-3 lists the TCL and TAL parameters and the
soil and water contract required quantification limits (CRQL). ‘

There are six compounds with CRQL higher than Florida’s Primary Drinking Water
Standards: benzene, trichloroethene, tetrachlorethene, vinyl chloride, 1,2-
dichloroethane, and carbon tetrachloroethane. If any of these compounds are
detected in groundwater, but at a concentration that can not be quantified, then
the sample will be reanalyzed using USEPA Method 601 or 602. Tables 4-4 through
4-6 list each operable unit, sample location, and the associated analytical
requirements.
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Table 4-1
Suspected Contaminants

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

_Suspected Contaminant

Operable Purgeabie Purgeable Nitro-
Units Site Metals Halocarbons Aromatics Pesticide and PCBs Aromatics Phenols
Landfills 1 c c c X -
c x c X - -
Qil and Grease Pits 3 c c c [] -
6 c c c c - -
17 c x X ] - -
X

AIMD Drainfield 18 c c X - -

1Sodium cyanide disposed into this pit.

NOTES: ¢ = ldentified during previous sampling.
X = suspected.
- = hot suspected.
8 = suspected due only to its identification at a similar site during a previous sampling event.
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Table 4-2
Florida Drinking Water Standards and USEPA MCL Comparison

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Florida Drinking Water Standards U.S. Environmental Protection Agency
Contaminants Proposed
Primary Secondary PQL(a) MCL(b) MCLG(c) MCLG(d)
Arsenic, total B0 - 10 60 -- 60
Barium, total 1,000 - 20 1,000 - 1,600
Cadmium, total 10 - 1 10 - 5
Chromium, total 60 - 10 60 - 120
Fluoride (mg/!) 4 2 - 4/2 + - --
Lead, total - 60 - 10 60 - 20
Mercury, inorganic 2 - - 2 - 3
Nitrate-N (mg/1) . 10 - - 10 - 10
Selenium, total 10 . - 20 10 -- 45
Silver, total 60 -- 70 60/80 + Lo -
Sodium, (mg/?) 160 -- -- - - -
Chioride, (mg/2) ' - 250 - 260+ - -
Color (color units} - 16 -- 16 + - --
Copper, total - 1,000 80 1,000 + - 1,300
Corrosivity - Non-corrosive - Non-corrosive - -
Foaming agents - 600 - 600 + - -
Iron, total - 300 - 300 + - .-
Manganese, total - - 60 - 60+ - -
Odor (threshoid odor number} - 3 - 3+ - -
pH (standard units) - 8.5-8.6 - 6.56-8.6 - -
Sulfate, mg/?) - 260 - 260 + - -
TDS, (mg/2) - 600 - 600+ - -
Zinc, total - 6,000 20 6,000 - -
Chlorinated hydrocarbons
Endrin 2 - 1 .2 - -
Lindane 4 - 6 4 - -
Methoxychlor 100 -- 2 100 -- 340
Toxaphene 1 - 2 6 - o]
Chiorophenoxys
2.4-D 100 .- 10 100 - 70
2,45 -TP 10 - 2 10 - 62
Total trihalomethanes (sum of
bromodichloromethane,
dibromochloromethane,
tribromomethane {bromoform),
and trichloromethane
{chloroform) 100 - 1 100(i) - --
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Table 4-2 (Continued) v
Florida Drinking Water Standards and USEPA MCL Comparison

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Florida Drinking Water Standards U.S. Environmental Protection Agency

Contaminants Proposed
Primary Secondary PQL(a) MCL(b) MCLG(c} MCLG(d)
Volatile Organics
Trichloroethene 3 - 1 6 (o) -
Tetrachlorethene 3 -- .b 6* - o]
Carbon tetrachloride 3 - 1 6* (o] -
Vinyl chloride 1 - 2 2* o] -
1.1,1-trichloroethanse 200 - ] 200* 200 -
1.2-dichloroethane 3 - B 6* 0 -
Benzene 1 - 2 6* [o] -
Ethylene dibromide 0.2 - 6 - [o]
p - dichlorobsnzene 76 -- 2 76°/6+ + o] -
1, 1-dichloroethene 7 - 1 7° 7 -
Microbiological one per 10 - - one per 100 - --
m{ (avg) me (avg)
four per 1 - -- four per 100 -- -
me (max) m! (max)
Radionuclides
Ra-226 and Ra-228 (pCi/¢) 6 -
Gross aipha (pCi/?) 16 - - B - -
- - 15 - -

NOTES: (a) Source 62 FR 26947. Practical quantification limits (PQL) are presented for standard analytical methods. it may be appropriate to

use different analytical methods to achieve lower quantification limits in some cases.

{b) 40 CFR 141 and 143.

(c) 40 CFR 141.50.

(d) 60 FR 46938, November 13, 1985,

M MCL (maximum contaminant level) as established in the Federal Register (FR 62 26680), July 8, 1987.

+ Secondary MCL.

+ 4+ Proposed MCL.

MCLG Maximum contaminant level goal.

{i) Based on the standard for total trihalomethanes at 100 ug/1.
Mg/2 - micrograms per liter avg - average TDS - total dissolved solids
mg/2 - milligrams per liter max - maximum m{ - milliliter

pCi/ £-picocuries per liter

Sources: Florida Administrative Codes Part Ill, Chapter 17-660, Maximum Contaminant Levels for Drinking Water Standards, January 1989, pp.
8-18.

USEPA Guidance on Remedial Actions for Contaminated Groundwater at Superfund Sites, December 1988.

Nates: All units in ug/! except where noted.
PQL = practical quantitation limits.
CecilFid.SAP
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Table 4-3

Target Compound List and Contract Required Quantitation Limits*

Sampling and Analysis Plen

NAS Cecil Field

Jacksonville, Florida

Parameters

Quantitation Limits**

Water (ug/£)

Low Soil/Sediment (vg/kg)

Volatile Organic Chemicals’

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
~ Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
10. 1,2-Dichloroethene (total)
11. Chloroform
12. 1,2-Dichloroethane
13. 2-Butanone
14. 1,1,1-Trichloroethane
15. Carbon tetrachloride
16. Vinyl acetate
17. Bromodichloromethane
18. 1,2-Dichloropropane
19. cis-1,3-Dichloropropene
20. Trichloroethene
21. Dibromochloromethane
22. 1,1,2-Trichloroethane
23. Benzene
24. trans-1,3-Dichloropropene
25. Bromoform
26. 4-Methyl-2-pentanone
27. 2-Hexanone
28. Tetrachloroethene
29. Toluene
30. 1,1,2,2-Tetrachloroethane
31. Chlorobenzene
32. Ethyl benzene
33. Styrene
34. Xylenes (total)
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Table 4-3 (Continued)

Target Compound List and Contract Required Quantitation Limits*

Sempling and Analysis Plan

NAS Cecil Field

Jacksonville, Florida

Quantitation Limits**

Parameters
Water (vg/2) Low Soil/Sediment (ug/kq)
Semivolatile Organic Chemicals®
36. bis (2-Chloroethyl) ether 10 330
37. 2-Chlorophenol 10 330
38. 1,3-Dichlorobenzene 10 330
39. 1,4-Dichlorobenzene 10 330
40. Benzyl alcohol 10 330
41, 1,2-Dichlorobenzene 10 - 330
42. 2-Methyiphenol 10 330
43. bis (2-Chloroisopropyl) ether 10 330
44, 4-Methyiphenol 10 330
45. N-Nitroso-di-n-dipropylamine 10 330
46. Hexachloroethane 10 330
47. Nitrobenzene 10 330
48. Isophorone 10 330
49. 2-Nitrophenol 10 330
50. 2,4-Dimethyiphenol 10 330
51. Benzoic acid 50 1,600
52. bis (2-Chloroethoxy) methane 10 330
53. 2,4-Dichlorophenol 10 330
54. 1,2,4-Trichlorobenzene 10 330
55. Naphthalene 10 330
56. 4-Chloraniline 10 - 330
57. Hexachlorobutadiene 10 330
58. 4-Chloro-3-methylphenol
(para-chloro-meta-cresol) 10 330
59. 2-Methyinaphthalene 10 330
60. Hexachiorocyclopentadiene 10 330
61. 2,4,6-Trichiorophenol 10 330
62. 2,4,5-Trichlorophenol 50 1,600
63. 2-Chloronaphthalene 10 330
64. 2-Nitroaniline 50 1,600
65. Dimethylphthalate 10 330
66. Acenaphthylens 10 330
67. 2,6-Dinitrotuluene 10 330
68. 3-Nitroaniline 50 1,600
69. Acenaphthene 10 330
70. 2,4-Dinitrophenol 50 1,600
71. 4-Nitrophenol 50 1,600
72. Dibenzofuran 10 330
73. 2,4-Dinitrotoluene 10 330
74. Diethylphthalate 10 330
75. 4-Chiorophenyl-phenyl ether 10 330
CociFid. SAP
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Table 4-3 (Continued)
Target Compound List and Contract Required Quantitation Limits*

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Quantitation Limits**

Parameters
Water (vg/£) Low Soil/Sediment (vg/kg)

Semivolatile Organic Chemicals (Cont.)

78. 4,6-Dinitro-2-methylphenol 50 1,600
79. N-nitrosodiphenylamine 10 330
80. 4-Bromophenyl-phenylether 10 330
81. Hexachlorobenzene : 10 _ 330
82. Pentachlorophenol 50 1,600
83. Phenanthrene 10 - 330
84. Anthracene 10 330
85. Di-n-butylphthzalate 10 330
86. Fluoranthene 10 330
87. Pyrene 10 330
88. Butylbenzyiphthalate " 10 330
89. 3,3'-Dichlorobenzidine 20 660
90. Benzo(a)anthracene 10 330
81. Chrysene 10 330
92. bis (2-Ethyihexyl)phthalate 10 330
93. Di-n-octylphthalate 10 330
94. Benzo(b)fluoranthene 10 .. 330
95. Benzo(k)fluoranthene 10 330
96. Benzo(a)pyrene 10 330
97. Indeno (1,2,3-cd)pyrene 10 330
98. Dibenz(a,h)anthracene 10 330
99. Benzo(g,h,))perylene 10 330
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Table 4-3 (Continued)

Target Compound List and Contract Required Quantitation Limits*

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Parameters

Quantitation Limits**

Water (vg/£)

Low Soil/Sediment (vg/kg)

Pesticides and Polychlorinated Biphenyls®

100. alpha-BHC

101. beta-BHC

102. delta-BHC

103. gamma-BHC (Lindane)
104. Heptachlor

105. Aldrin

106. Heptachlor epoxide
107. Endosulfan |

108. Dieldrin

109. 4,4'-DDE

110. Endrin

111. Endosulfan Il

112. 4,4’-DDD

113. Endosulfan sulfate
114. 4,4'-DDT

115. Methoxychlor
116. Endrin ketone
117. alpha-Chlordane
118. gamma-Chlordane
119. Toxaphene

120. Aroclor-1016

121. Aroclor-1221

122. Aroclor-1232

123. Aroclor-1242

124. Aroclor-1248

125. Aroclor-1254

126. Aroclor-1260

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.10
0.5
0.5
1.0
0.5
0.5
05
0.5
0.5
1.0
1.0

8.0
8.0
8.0
8.0
8.0
80 -
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0
160.0
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Table 4-3 (Continued)
Target Analyte LlSt (TCL) and Contract Required Quantitation Limits*

Sampling and Analysis Plan

NAS Cecil Field
Jacksonville, Florida

Quantitation Limits**

Component ]
Water (vg/2) Soil (mg/kg)
Arsenic 10 20
Lead 3 0.6
Selenium 5 1.0
Thallium 10 2.0
Aluminum 200 40
Antimony 60 12
Barium 200 40
Beryllium 5 1.0
Calcium 5,000 1,000
Cadmium 5 1.0
Chromium 10 2.0
Cobalt 50 10
Copper 25 5.0
iron 100 20
Lead 100 2.0
Magnesium 5,000 1,000
Managanese 15 3.0
Nickel 40 8.0
Potassium 5,000 1,000
Silver 10 2.0
Sodium 5,000 1,000
Vanadium 50 - 10
Zinc 20 4.0
Mercury 0.2 0.02
Cyanide 10 1.0

"Medium soil/sediment contract required quantitation limits (CRQL) for volatile TCL compounds are 125 times the

individual low soil/sediment CRQL

’Medium soil/sediment contract required quantitation limits (CRQL) for semivolatile TCL compounds are 60 times

the individua! low soil/sediment CRQL.

SMedium soil/sediment contract required quantitation limits for pesticide/PCB TCL compounds are 15 times the

individual low soil/sediment CRQL.

Note: * = Specific quantitation limits are highly matrix dependent. The quantrtatnon limits listed herein are provided for
guidance and may not always be achievable.

** = Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the
laboratory for soil/sediment, calculated on dry weight basis as required by the contract, will be higher.

CacllFid.SAP
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For Operable Unit 1

Table 4-4
Summary of Proposed Site Investigations and Sample Analyucal Requirements

Sampling and Anaslysis
NAS Cecil Field
Jacksonville, Florida

£'4-10

Sample
Well ID Environmental Matrix Interval {BLS) A B C D E F
CEF 1-18 Groundwater 10-15 A B Cc D E
CEF 1-2D Groundwater 5-40 A F
CEF 1-3D Groundwater 6.5-46 A F
CEF 1-4S Groundwater 5-18 A B Cc D E
CEF 1-1D Groundwater ~40 A B. C D E
CEF 1-2S Groundwater ~15 A B c D E
CEF 1-3S Groundwater ~185 A B c D E
CEF 1-4D Groundwater ~40 A B C D E
CEF 1-5S Groundwater ~15 A B C D E
CEF 1-5D Groundwater ~40 A B Cc D E
CEF 1-6S Groundwater ~15 A B Cc D E
CEF 1-70D Groundwater ~120 A B‘ Cc D E
SW 1-4 Surface water A B C D E
SW 1-5 Surface water A B _C D E
SW 1-6 Surface water A B o D E
SW 1-7 Surface water A B C D E
sD1-4 Sediment B (o D. E
SD1-5 Sediment B C D E
SD 1-6 ~Sediment B C D E
SD 1-7 - Sediment . B C D- E
CEF 2-1S Groundwater .- 4522 ... A B C. D E
CEF 2-2D Groundwater 753 - A F
CEF2-1D % Groundwater B T}y ’_ “ATB C¥D ETT
CEF 2-2§ - Groundwater . ww’\;{-‘_s oo A B C D" E
CEF 2-35 Groundwater ~15 A B C D E
CEF 2-3D Groundwater ~40 A B C D E
CEF 2-4S Groundwater ~15 A B C D E
ooy gt Bpor=ye:



Table 4-4 (Continued)
Summary of Proposed Site Investigations and Sample Analytical Requirements
For Operable Unit 1

Sampling and Analysis
NAS Cecil Field
Jacksonville, Fiorida

Sample

Well ID Environmental Matrix Interval (BLS) A B Cc D E
CEF 2-58 Groundwater ~15 A B C D E
SwW 2-7 Surface water A B C D E
SD 2-7 Sediment A B C D E
Notes: A = Field pH, temperature, and specific conductance.

B = Target compound list for volatiles.

C = Target compound list for semivolatiles.

D = Target analyte list for metals.

E = Cyanide.

F = Water levels only.
CocitFid. SAP
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Table 4-5

Summary of Proposed Site Investigations and Sample Analytical Requirements

For Operable Unit 2

Sampling and Analysis Plan

NAS Cecil Field
Jacksonville, Florida
Well Environmental Sample
ID Matrix Interval (BLS) A B o D E

CEF 3-1D Groundwater 10-40 A

CEF 3-2D Groundwater 7-42 A

CEF 3-3S Groundwater ~15 A B C D E
CEF 3-3D Groundwater ~40 A B C D E
CEF 3-4S Groundwater ~15 A B C D E
CEF 3-5S8 Groundwater ~15 A B C D E
CEF 3-65 Groundwater ~15 A B Cc D E
CEF 3-70D Groundwater ~120 A B C D E
BOR 3-1-1 Sail | 1.5-4.0 B C D E
BOR 3-1-2 Soil 4.0-GW B C D E
BOR 3-2-1 Soil 1.5-4.0 B C D E
BOR 3-2-2 Soil 4.0-GW B C D E
BOR 3-3-1 Soil 1.5-4.0 B C D E
BOR 3-3-2 Soil 4.0-GW B Cc D E
BOR 3-4-1 Soil 1.5-4.0 B C D E
BOR 3-4-2 Soil 4.0-GW B C D E
BOR 3-5-1 Soil 1.5-4.0 B C D E
BOR 3-5-2 Soil 4.0-GW B Cc D E
BOR 3-6-1 Soil 1.5-4.0 B C D E
BOR 3-6-2 -Soil 4.0-GW B C D E
BOR 3-7-1 Soil 1.5-4.0 B C D E
BOR 3-7-2 Soil 4.0-GW B C D E
BOR 3-8-1 Soil 1.5-4.0 B c D E
BOR 3-8-2 Soil 4.0-GW B C D E

Fou.FGB.08.91 4-12



Table 4-5 (Continued)

Summary of Proposed Site Investigations and Sample Analytical Requirem‘ents

For Operable Unit 2

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Well Environmental Sample

ID Matrix Interval (BLS) A B Cc D E
CEF 5-1D Groundwater 7-50 A
CEF 5-2D Groundwater 7-50 A
CEF 5-3S Groundwater ~15 A B C D E
CEF 5-4S Groundwater ~15 A B c D E
CEF 5-5S5 Groundwater ~15 A B C D E
CEF 5-6S Groundwater ~15 A B Cc D E
SW 5-1 Surface Water A B C D E
SW 5-2 Surface water A B c D E
SD 5-1 Sediment B Cc D E
SD 5-2 Sediment B C D E
BOR 5-1-1 Sail 0-1.5 B C D E
BOR 5-1-2 Soil 2.5-4.0 B C D E
BOR 5-1-3 Soil GwW B C D .E
BOR 5-2-1 Soil 0-1.5 B C D E
BOR 5-2-2 Soil 2.5-4.0 B C D E
BOR 5-2-3 Soil GwW B C D E
BOR 5-3-1 Soil 0-1.5 B C D E
BOR 5-3-2 Soil 2.5-4.0 B C D E
BOR 5-3-3 Soil GW B Cc D E
BOR 5-4-1 -~ Soil 0-1.5 B C D E
BOR 5-4-2 Soil 2.5-4.0 B c D E
BOR 5-4-3 Soil Gw B C D E
BOR 5-5-1 Soil 0-1.5 B C D E
BOR 5-5-2 Soil 2.5-4.0 B C D E
BOR 5-5-3 Soil GW B C D E
BOR 5-6-1 Soil 0-1.6 B c D E
BOR 5-6-2 Soil 2.5-4.0 B cC 0D E

o FG8.08.91 4-13



Table 4-5 (Continued)
Summary of Proposed Site Investigations and Sample Analytical Requirements
For Operable Unit 2

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Well Environmental Sample _

ID Matrix Interval (BLS) A B C D E
BOR 5-6-3 Soil GW B Cc D E
BOR 5-7-1 Soil 0-1.5 B C D E
BOR 5-7-2 Soil 2.5-4.0 B C D E
BOR 5-7-3 Soil GW B Cc D E
CEF 17-1S Groundwater 10-15 A B o D E
CEF 17-2D Groundwater 6-49 A
CEF 17-3D Groundwater 3.5-48 A
CEF 17-4S Groundwater ~15 A B c D E
CEF 17-58 Groundwater ~15 A B C D E
CEF 17-6S Groundwater ~15 A B Cc D E
BOR 17-1-1 Soil 0-1.56 B C D E
BOR 17-1-2 Soil 2.5-4.0 B C D E
BOR 17-2-1 Soil 0-1.5 B C D E
BOR 17-2-2 Soil 2.5-4.0 B C D E
BOR 17-3-1 Soil 0-1.5 B Cc D E
BOR 17-3-2 Soil 2.5-4.0 B C D E
Notes: A = Field pH, temperature, and specific conductance.

B = Target compound list for volatiles.

C = Target compound list for semivolatiles.
Target analyte list for metals.
Cyanide.

D
E
F = Water levels only.

Coci¥Id.SAP
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Table 4-6
Summary of Proposed Site Investigations and Sample Analytical Requirements
For Operable Unit 7

RI/FS Workplan
NAS Cecil Field
Jacksonville, Florida

Well Environmental Screened .

1D Matrix Interval (BLS) A B C D E F

CEF 16-1D Groundwater 6-50 F

CEF 16-2D Groundwater 6.5-50 F

CEF 16-3D Groundwater 7-46.5 F
CEF 16-2S5 Groundwater ~15 A B C D E
CEF 16-4S Groundwater ~15 A B C D E
CEF 16-5S Groundwater ~15 A B Cc D E
CEF 16-5D Groundwater ~40 A B C D E
CEF 16-5DD Groundwater ~120 A B Cc D E
CEF 16-6S5 Groundwater ~15 A B Cc D E
CEF 16-7S5 Groundwater ~15 A B C D E
B C D E
SW 16-1 Surface water A B C D E
SD 16-1 Sediment B C D E
BOR 16-1-1 Soil 4.5-6.0 B C D E
BOR 16-1-2 Soil GW B C D E
BOR 16-2-1 Soil 4.5-6.0 B C D E
BOR 16-2-2 Soil GwW B C D E
BOR 16-3-1 Soil 4.5-6.0 B C D E
BOR 16-3-2 Soil GwW B C D E
BOR 16-4-1 ‘Soil 4.5-6.0 B c D E
BOR 16-4-2 Soil GW B c D E
BOR 16-5-1 Soil 4.5-6.0 B C D E
BOR 16-5-2 Soil GW B C D E
BOR 16-6-1 Soil 4.5-6.0 B Cc D E
BOR 16-6-2 Soil GW B o D E

Fc;c;::.‘g:m 4-15



Table 4-6 (Continued)
Summary of Proposed Site Investigations and Sample Analytical Requirements
For Operable Unit 7

RI/FS Workplan
NAS Cecil Field
Jacksonville, Florida

Well Environmental Screened
ID Matrix Interval (BLS) A B C D E

BOR 16-7-1 Soil 1.0-2.0 B C D E
BOR 16-8-1 Soil 1.0-2.0 B C D E
Notes: A = Field pH, temperature, and specific conductance.

B = Target compound list for volatiles.

C = Target compound list for semivolatiles.

D = Target analyte list for metals.

E = Cyanide.

F = Water levels only.

Cocilfid. SAP .
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5.0 SAMPLING EQUIPMENT AND PROCEDURES

5.1 GENERAL. Sampling procedures for each sample matrix are outlined in this
chapter. The purpose of this chapter is to provide the field personnel Standard
Operating Procedures (SOPs) to perform the work. Appendix B includes SOPs of the
field instruments (i.e., calibration procedures, trouble shooting, etc.). The
following documents were used to compile the information in this chapter.

. USEPA, February 1, 1991, "Standard Operating Procedures and Quality
Assurance Manual":, USEPA Region IV.

. USEPA, December 1987, "A Compendium of Superfund Field Operations
Methods": USEPA/540/P-87/001.

. NEESA, June 1988, "Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration Program.

5.2 MONITORING WELL INSTALLATION AND DEVELOPMENT.

5.2.1 Hollow-Stem Auger Drilling Procedures Drilling locations will be marked
by the field hydrogeologist. The proposed drilling sites are identified at the
locations shown on Figures 3-1 through 3-5. Physical site access, field
conditions, or the results of geophysical surveys, may alter their location.
Utilities, both underground and above ground, will be located prior to drilling.
The Navy will assist in facilitating utility clearance and drill site location
selection.

Drilling will be conducted with a truck-mounted or track-mounted hollow-stem
auger rig equipped with split-spoon samplers if the site hydrogeologist needs to
collect a sample for physical examination and OVA or PID readings. All
information will be documented in a f1e1d logbook. The logbook will contain the
following information:

. borehole number and location;

. description of soils and subsurface conditions;

. type of drilling equipment, driller, and drilling company;
. type and size of well screen;

. depth to well screen;

. drilling and sampling times;

. depth to water table, date and time measured, and measuring point;
. type of samples taken and time and depths taken;

+ volume of water purged and calculations;

. type of sampling equipment and/or cleaning procedures; and
+ daily signatures by field personnel.

5.2.2 Permanent Monitoring Well Installation Permanent monitoring wells will
be drilled using hollow stem auger techniques. Monitoring wells drilled into the
secondary artesian aquifer will be double cased to the confining layer. Double
casing will help prevent cross-contamination between contaminated and
noncontaminated zones. Mud rotary drilling may be necessary during the drilling
of wells into the secondary artesian aquifer. Navy guidelines will be adhered
to with additional information from the USEPA Region IV guidelines for monitoring

CocilFid.SAP
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well installation (NEESA, 1988; USEPA, 1986). Chapter 5.11 includes the
decontamination procedures for drilling equipment.

5.2.2.1 Monitoring Well Materials and Construction Casings with well screens
appropriate for the formation encountered will be installed in unconsolidated
soils to prevent soil and other foreign material from entering the well during
pumping and sampling. The space surrounding the screen will be filter packed
(Sub-paragraph 5.2.2.4) by means of a tremie pipe to ensure accurate placement.
The remainder of the space surrounding the casing above the filter pack will be
sealed with bentonite and then a cement/bentonite (2-5 percent) grout to the
ground surface. The bentonite seal will be allowed to hydrate the time period
specified by the manufacturer. Two inch inner diameter (ID) casing will be used
for the monitoring wells. The field hydrogeologist, in coordination with the
Navy, will determine which deep wells will require 4-inch I.D. casing. Schedule
40 PVC casing and screens with flush-threaded joints will be installed. Appendix
D contains justification for use of PVC well construction materials. The screen
will be No. 10 slot and will be in 5 feet section lengths. Screen length is
based on previous well installations and may vary based on site-specific geology.
Both casing and screen will be properly decontaminated prior to installation
(Paragraph 5.11).

5.2.2.2 End Plugs and Well Caps The end plug and well cap will be flush
threaded, Schedule 40 polyvinyl chloride (PVC). Markings, writing, or paint
strips are not allowed on any of the materials.

5.2.2.3 Filter Pack Filter pack will be No. 1 standard, 98-percent pure silica,
cleaned with potable water, and will have a uniformity coefficient of 1 to 3 and
a specific gravity of 2.6 to 2.7. The size of the filter pack will be No. 6 to
20 grade unless otherwise noted in the field. Bentonite pellets will be 90-
percent montmorillonite clay, 1l/4-inch in diameter, with a bulk dry density of
80 pounds per cubic foot, and will have a specific gravity of 1.2 and a pH of 8.5
to 10.5. Portland cement Type I containing 2 to 5 percent bentonite will be used
for the grout. .

5.2.2.4 Surface Casing. A locking, 16-gauge steel protective well cover,
approximately 5 feet in total length, will be installed. The padlocks will be
brass, corrosion resistant, and keyed alike. The concrete surface pad will be
3 feet by 4 feet by 6 inches according to ASTM C 150. Two 3/16-inch weep holes
will be drilled into the protective well cover above the concrete surface pad.
A protective steel post (2-inch diameter, 6-foot length, 1/4-inch thickness, and
concrete filled) will be installed near the well. The casing will be painted
with high visibility yellow epoxy paint AASHTO M220. A well designation sign of
sheet aluminum, 1/8 inch by 18 inches by 6 inches, will be stamped with the well
designation in 4-inch letters and numbers.

5.2.3 Well Development Well development will begin no sooner than 24 hours, but
no later than 48 hours after placement of the grout. Wells are developed by
excessive pumping. The development process will result in wells that are
relatively clean and as sediment free as possible. Periodic readings (every 5
minutes) of groundwater pH, temperature, and specific conductance will be
obtained during development. Stabilization of these parameters and sediment-free
water indicate proper development.

CeciFid. SAP
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5.2.4 Lithologic Logs and Well Completion Diagrams Figures 5-1, 5-2, and 5-3
show the Navy’s requirements for lithologic logs and well completion diagrams.

These will be completed by the field hydrogeologist. Figure 5-4 shows the
planned well construction diagram to be used for this site.

Lithologic samples will be collected every 5 feet (a minimum of three samples per
site) and archived for future reference.

5.3 AQUIFER TESTING. Slug tests will be conducted at three monitoring wells per
operable unit. The procedure for conducting a rising head slug test is detailed
in Attachment 2 in Appendix C.

5.4 GROUNDWATER SAMPLING.

5.4.1 Water Level Measurement Prior to purging a well for sampling, water level
and total well depth readings will be taken from the top of casing (TOC). This
measuring point will be located consistently on each well from permanently
established reference marks. The reference point will be the north side of the
well casing if possible and documented in field records. The measurement from
the TOC to ground level will also be recorded. All water levels will be made and
recorded to the nearest 0.01 foot.

Water level measurements will be made using either a stainless steel tape or
electrical water level indicator. The electrical water level indicator consists
of a spool of dual conductor wire, a probe attached to the end, and an indicator.
When the probe comes in contact with the water, the circuit is closed and a meter
light and/or buzzer attached to the spool will signal the contact. Either piece
of equipment used will be decontaminated between wells. :

At wells where an oily layer is present, an oil-water interface probe will be
used. The top of the o0il level can be determined and also the thickness of the
0oil by then determining the top of water. These wells should be sampled last to
avoid possible cross-contamination of the equipment. Section 5.9 details the
specifics of survey information related to water level measurements. '

All devices used to measure groundwater levels will be calibrated against the
Invar™ steel surveyor’s chain. These devices will be calibrated to 0.01 foot
per 10-foot length., Before each use, these devices will be prepared according
to the manufacturer’s instructions (if applicable) and checked for obvious
damage.

All equipment entering the monitoring wells will be decontaminated onsite.

5.4.2 Purging Wells will be purged before taking samples in order to clear the
well of stagnant water that has been standing in the well casing and may not be
representative of aquifer conditions. Wells will be purged until three to five
times the volume of standing water in the well have been removed and until the
pH, temperature, and specific conductance measurements of the groundwater being
developed stabilize. If a well is pumped dry, this constitutes an adequate purge
and the well can be sampled following the recovery.

Cocilfid. SAP
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WELL CONSTRUCTION DETAILS

WELL NUMBER__

DATE OF INSTALLATION

1. Height of Casing above ground

2. Depth 1o first Coupling

Coupling interval Depths

3. Total Length of Blank Pipe

4. Type of Blank Pipe,

5. Length of Screen

6. Type of Screen

7. Length of Sump

8. Total Depth of Boring Hole Diameter.

9. Depth to Bottom of Screen

10. Type of Screen Filter

Quantity Used Size urC,

11. Depth To Top of Filter

12. Type of Seal

Quantity Used

13. Depth To Top of Seal

14. Type of Grout

Grout Mixture

Method of Placement

FIGURE 5-2
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The wells will either be purged with a bailer or a pump. Standard, decontaminat-
ed, stainless steel or Teflon™ bailers with new nylon rope will be lowered into
the top of the water column, allowed to fill, and then removed. The purged water
will be discarded onsite. A centrifugal pump will be used to purge the higher
producing wells. Only the intake line will be placed into the water column.

In order to purge wells, the volume of water in the well will be calculated. To
determine the volume, the following method will be used: measure the distance
from the bottom of the well to the static water level, then measure the inside
diameter of the well or casing. Obtain the volume of the well by the formula:

v = 3.1416 r2h (1)

where Vv = volume of water in cubic feet,
r radius of well in feet, and
h = depth of water column in feet.

To convert to gallons, multiply v by 7.48 gallons per cubic foot.

The pumping rate of a pump during well development will be determined by
collecting the flow of water from the pump in a bucket of known volume and
measuring the time it takes to fill the bucket. The result will be flow rate in
gallons per minute.

5.4.3 Sample Collection Procedures Tables 4-4 through and 4-6 list the existing
and proposed monitoring wells to be sampled and the required analyses. Some of
the existing wells will only have water levels measured. Following purging,
samples will be collected using a closed-top Teflon™ bailer. Samples for
volatile organic compounds will be collected using a closed-top bottom
discharging Teflon™ bailer. VOA samples will be collected first, extractables
next, then all pesticides and PCBs (including herbicides, fungicides, and
fumigants), metals, cyanide, and total recoverable petroleum hydrocarbons (TRPH).
All samples will be placed in coolers out of the sun and iced as soon as possible
after collection. All equipment will be decontaminated prior to the sampling of
each well (Section 5.11). When bailing, new foil or plastic sheeting will be
placed on the ground around each well to prevent contamination of sampling
equipment during bailing in the event any equipment is dropped or otherwise comes
in contact with the ground. The closed top Teflon™ bailer will have a leader
of Teflon™ coated wire on which braided nylon cord will be affixed and used to
raise and lower the bailer into the well without contacting the groundwater with
the nylon cord. The nylon cord will be discarded between wells.

Metals samples will be preserved with nitric acid (HNO;) to a pH of less than 2.
The cyanide samples will be preserved with sodium hydroxide (NaOH) to a pH of
greater than 12. The phenols and cresols are preserved with sulfuric acid
(H;80,) to a pH of less than 2 (see Table 5-1). All samples requiring
preservation will be preserved and the pH will be measured in the field.

uality Assurance lity Control (QA/QC) The Quality Assurance/Quality
Control (QA/QC) organization is depicted in Figure 5-5. The field operations
header is responsible for ensuring that all field procedures comply with standard

CacilFid.SAP
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Table 5-1

Sample Containers, Preservatives, and Holding Times

Sampling and Analysis Plan

NAS Cecil Field
Jacksonville, Florida
Parameter Container Preservative Holding Time
Purgeable halocarbons, purgeable Water; two 40-m! glass vials with Cool, 4 °C HCL to pH< 2 10 days
aromatics, EDB Teflon™-lined septa
Soil; one 16-o0z. (full} wide-mouth Cool, 4 °C 10 days
glass jar, Teflon™-lined lid
PCB/pesticides, and chlorinated Water; one gallon glass amber jar Cool, 4 °C Extract within 10 days,
herbicides analyze 40 days
Soil, one 16-0z. wide-mouth glass Cool, 4 °C Extract within 10 days,
jar, Teflon™-lined lid analyze 40 days
Organophosphorus pesticides Water; one 80-02. amber jar Cool, 4 °C Extract within 10 days,
Teflon™-lined lids analyze 40 days
Soil; one 16-0z2. wide-mouth glass Cool, 4 °C Extract within 10 days,
jar, Teflon™-lined lid analyze 40 days
Nitroaromatics Water; one 80-0z. glass amber jar Cool, 4 °C Extract within 10 days,
analyze 40 days
Soil; one 16-0z. wide-mouth glass Cool, 4 °C Extract within 10 days,

Metals

Cyanide

Cresols; Phenols

Total Recoverable Petroleum
Hydrocarbons

CecitFid.SAP
FO4.FGB.08.91

jar, Teflon™ lined lid

Water; one 1-liter polyethylene
bottle

Soil; one 16-02. wide-mouth glass
jar, Teflon™-lined lid

Wide; one 1-liter polyethylene
bottle

Soil; one 8-0z. wide-mouth glass
jar, Teflon™-lined lid

Water; two 1-liter amber glass jars

Soil; one 16-0z. wide-mouth glass
jar, Teflon™-lined lid

Water; one 1-liter amber glass jar

50% solution HNO; to
pH<2; cool, 4 °C

Cool, 4 °C

NaOH to pH>12 Cool,
4 °C, add 0.6 g ascorbic
acid if residual chlorine
present

Cool, 4 °C

H,S0, (Phenols - 50%
solution) to pH <2; cool
4 °C

Cool, 4 °C

Cool, 4 °C

Cool, 4 °C

analyze 40 days

6 months

6 months

14 days

14 days

28 days

28 days

28 deys

Extract within 7 days,
analyze 40 days



Table 5-1 (Continued)
Sample Containers, Preservatives, and Holding Times

Sampling and Analysis Plan
NAS Caecil Field
Jacksonville, Florida

Parameter

Container

Preservative

Holding Time

Polynuciear Aromatic Hydrocarbons

Soil; one 16-0z. wide-mouth glass

jar, Teflon™-lined lid

Cool, 4 °C

28 days

Notes:

EDB = ethylene dibromide.
mi = milliliter.

HCL = hydrochloric acid.
0z, = ounce.

PCB = polychlorinated biphenyl.

HNO, = nitric acid.
NaOH = sodium hydroxide.
H,S0O, = sulfuric acid.

CecitFid. SAP
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operating procedures (SOP). Table 5-2 1lists the estimated QA/QC sample
requirements for the proposed and existing wells.

3.5 SURFACE WATER AND SEDIMENT SAMPLING. Surface water and sediment sampling
will consist of sample collection (for laboratory analyses) as well as the
collection of flow characteristics of the streams at Sites 1, 2, 5, and 16 (see
Figure 3-19). The proposed sampling locations and analyses are described in
Chapters 3 and 4. The actual location will be based upon field conditions and
the need to collect representative samples as described in these sections.

5.5.1 Flow Measurements Flow measurements will be collected at each surface
water sampling point. They are based on determining cross-sectional area and
velocity across that area. For open channels, especially the smaller ones, the
surface water flow is best measured directly using a current meter.

5.5.1.1 Current Meter Flow measurements will be obtained using a current meter
at a location in the stream where the dimensions are not likely to change during
the time period in which flow measurements will be taken. The locations will
also be selected to ensure that representative chemical samples are collected.
A site will be selected that exhibits the greatest degree of cross-sectional
homogeneity. Mixing zones will be taken into account and this is principally
governed by turbulence and water velocity. The selection of a site immediately
downstream of a riffle area insures good vertical mixing. This is also the best
sediment sampling location.

The cross-sectional area of the stream will be determined by measuring the depth
of the water at several equidistant points across the stream. The number of
readings to be taken to increase accuracy will depend on the width of the stream,
from two or three for streams less than 5-feet across to 15 to 25 for streams
wider than 50 feet across. 1Ideally, the stream should be partitioned into
sections small enough that less than 10 percent of the total stream flow passes
through each section. Width and depth are expressed in terms of meters or feet,
and the cross-sectional area is expressed as square meters or square feet.

Velocity is measured by head differential or pressure differential relationships
in the stream. The velocity is obtained by placing the probe of the meter into
the stream at a calculated depth at each of the sampling locations determined
above and taking a reading. The person measuring the velocity should be located
downstream of the probe. The placement depth of the probe is at a point 0.6 of
the total depth below the surface. The velocity reading will be in meters per
second or feet per second. When the cross-sectional area for each subsection is
multiplied by the flow velocity for each subsection, their product is the
volumetric flow rate for each subsection. The total discharge flow is the sum
of all individual subsection flows, whereas the average stream velocity is that
sum (total discharge) divided by the total cross-sectional area, expressed as
cubic meters per second or cubic feet per second.

5.5.1.2 WVater Stage Gauge One stage gauge will be installed onto the bridge
buttress downstream of Site 1. The gauge will be surveyed as described in
Section 5.9. The gauge will be a rigid rod or board, precisely graduated, and
firmly mounted as a permanent reference point.

CocilFid. SAP
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Table 5-2

Estimated Summary of Groundwater and QA/QC Analyses

Samplinb and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Analysis

B Cc D E
Total number of groundwater analyses 38 38 38 38
Number of QA/QC trip blank samples 4 4 4 0
Number of QA/QC rinsates 4 4 4 4
Number of QA/QC field blanks* 2 2 2 2
Number of QA/QC field duplicates (blind) 4 4 4 4
Number of QA/QC additional laboratory vol-
ume samples 1 1 1 1
Total QA/QC samples 14 14 14 1
Total GW samples 38 38 38 38
Total GW and QA/QC 52 52 52 49

Notes: Analyses types (A-Q) are listed in Chapter 4.
At a minimum of one sample for each source water for a given sampling event.

CecilFid.SAP
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* = Normally there are two field blanks per event; a sample of potable water used in cleaning

and a sample of ASTM Type Il water for decontamination.

Target compound list for volatiles.
Target compound list for semivolatiles.
Target analyte list for metals.
Cyanide.
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5.5.2 Sample Collection Procedures Sites 1, 2, 5, and 16 have surface water and
sediment sampling locations. This section pertains to the sample collection
procedures for surface water and sediments. Proposed locations at each site are
identified in Chapter 3.

5.5.2.1 Surface Water Table 5-3 lists the laboratory analysis requirements for
surface water samples collected at sites identified above. Samples are collected
directly into the sample containers, which are pointed upstream. Preservatives
will be added to the samples as required based on intended analysis, and pH will
be checked after collecting the samples. In addition to flow measurements, pH,
temperature, and specific conductance will be measured in the field.

5.5.2.2 Sediment Table 5-4 lists the chemical analyses required at each site
for sediment sampling. Sites that are located immediately upstream or downstream
from the confluence of two streams or rivers should generally be avoided because
flows from two tributaries may not immediately mix, and the sediment may be
moving almost as two streams in proportion to the inflow from the tributaries.
Potential sites upstream from the confluence with another stream may also be
unsuitable at times due to possible backflow, which can upset the normal movement
of sediment. A sediment sample will be collected at the center of a small
channel.

To collect a sediment sample from a stream bed, scooping will be used for shallow
locations. If the water is wadeable, the sediment sample will be collected by
scooping using a stainless-steel spoon or grain scoop. This will reduce the
potential for cross-contamination. This method is accomplished by wading into
the stream and, while facing upstream (into the current), scooping the sample
along the stream bottom in the upstream direction. If the stream is too deep to
wade but less than 8-feet deep, a stainless steel grain scoop attached to a piece
of conduit will be used.

If the stream has a significant flow and is too deep to wade, a stainless steel
Ponar™ dredge will be used to collect sediment samples. Care will be taken to
minimize disturbance of sediments during sample collection,

5.5.3 Sample Mixing Sediments collected for chemical analysis (except those
collected for VOAs) will be thoroughly mixed before being placed in the
appropriate sample containers (Section 5.10). The sediment sample will be
removed from the sampling device and placed in a glass or Teflon™-coated
stainless-steel pan, then thoroughly mixed using a stainless-steel or Teflon™-
coated, stainless-steel spoon. The sediment in the pan will be scraped from the
sides, corners, and bottom of the pan, rolled to the middle of the pan, and
initially mixed. The sample will be quartered and moved to the four corners of
the pan. Each quarter of the sample will be mixed individually. Each quarter
is then rolled to the center of the pan and the entire sample mixed again. This
procedure is continued to ensure that all parts of the sample are mixed and that
the sample is as homogeneous as possible before being placed in the sample
containers. Sediment samples are then placed in the same type of sample contain-
ers listed for soil samples (see Table 5-1). '

5.5.4 _Quality Assurance/Quality Control (QA/QC). Tables 5-3 and 5-4 list the
estimated QA/QC requirements for surface water and sediment sampling.

CociFid.SAP
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Table 5-3
Estimated Summary of Surface Water and Quality Assurance/Quality Control
(QA/QC) Analyses

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Analysis

B c D E
Total number of surface water analyses 8 8 8
Number of QA/QC trip blank samples 1 1 1
Number of QA/QC equipment rinsates 1 1 1
Number of QA/QC field blanks » 2 2 2
Number of QA/QC field duplicates (blind) 1 1 1
Number of QA/QC additional laboratory
volume samples 1 1 1
Total QA/QC samples ‘ 6 6 6
Total SW samples 8 8 8
Total SW and QA/QC 14 14 14 13

Notes: B = Target P d list for volatil
C = Target compound list for ssmivolatiles.
D = Target snalyte list for metals.
E = Cyanide,

Cociffid.SAP
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Table 5-4
Estimated Summary of Sediment and QA/QC Analyses

Sampling and Analysis Plan
NAS Cecil Field
Jacksonviile, Florida

Analysis
B o D E

Total number of sediment analyses 8 8 8 8
Number of QA/QC trip blank samples 1 1 1 4]
Number of QA/QC equipment rinsates 1 1 1 1
Number of QA/QC field blanks . 2 2 2 2
Number of QA/QC field duplicates
(blind) 1 1 1 1
Number of QA/QC additional labo-
ratory volume samples 0 0 0 1
Total QA/QC samples 5 5 5 5
Total SD samples 8 8 8 8
Total SD and QA/QC 13 13 13 13
Notes: B = Target compound list for volatiles.

C = Target compound list for semivolatiles.

D = Target analyte list for metals.

E = Cyanide.

Cecitfid.SAP
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5.6 SHALLOW SOIL SAMPLING. Shallow surface soil to shallow subsurface soil
sampling will be conducted at Sites 3, 5, 16, and 17. Table 5-6 identifies the
estimated QA/QC analysis required.

Prior to sampling, leaves, grass, and surface debris will be removed from the
area to be sampled using a clean stainless-steel spoon or shovel. Surface soils
will then be collected using a precleaned, stainless-steel scoop or spoon.
Shallow subsurface soil samples will be collected at the desired depths by using
a stainless-steel hand auger. All proper decontamination of sampling apparatus
will be conducted between sample borings and sample depths (see Section 5.11).

5.6.1 Stainless-Steel Hand Auger The stainless-steel hand auger consists of
three basic parts: (1) the bucket, (2) extension, and (3) handle. At the bottom
end of the bucket are two cutting edges. Samples are obtained by turning the
cross arm at the same time the operator presses the auger into the ground. When
sampling deeper subsurface soils, a number of 3-foot extensions may be joined
end-to-end to increase the depth from which soil may be sampled. The depths
likely to be encountered for these sites are very shallow (i.e., approximately
5 feet).

5.6.2 Sample Compositing Volatile samples will be collected as grab samples,
whereas all other chemical analyses will be composited by mixing the appropriate
depths in a glass or Teflon™ coated stainless-steel pan, then mixed with-a
Teflon™ or stainless-steel spoon. This material can then be transferred to the
appropriate sample container.

5.6.3 Auxiliary Data Lithologic logs will be recorded during sample collection.
In addition, OVA/PID readings will be listed in the field notebook and on the
logs. Figure 5-1 shows a typical soil boring log as required by the Navy.

5.7 SUBSURFACE GAS TESTING. Soil gas surveys are proposed for Sites 3, 5, 16,
and 17. A soil gas survey consists of a probe driven into the ground above the
water table. The probe is purged for several minutes by connecting the probe to
a vacuum pump. After a suitable purge time, a soil gas sample is collected with
a gas-tight syringe. The syringe sample is then injected into a portable gas
chromatograph (GC). The results are plotted onto a map.

5.8 AIR QUALITY. This section describes field air quality monitoring and air
sampling activities related to site characterization activities. The methods and
equipment necessary for real-time air quality monitoring in the field are
discussed in the HASP. With regard to site characterization activities,
real-time monitoring will help in selection of sampling locations and screening
of samples (i.e., screening of split-spoon samples to select samples for
laboratory analysis) and health and safety issues.

5.8.1 Sample Screening Initial air monitoring activities will focus on screen-
ing soil samples at all sites, and providing reconnaissance information should
off-gassing occur at select sites. This screening will help to refine or
redefine the air monitoring requirements for the remedial response activities.
The screening will be accomplished using a flame ionization detector (FID) (i.e.,
OVA), PID (i.e., HNU), and possibly an OVA using the gas chromatograph mode if
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Table 5-5
Estimated Summary of Soil Boring and Quality Assurance/Quality Control
{QA/QC) Analyses

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Analysis

B C D E
Total number of soil boring analyses 57 57 - 67 57
Number of QA/QC trip blank samples | 6 6 6 0
Number of QA/QC rinsates 6 6 6 6
Number of QA/QC field blanks 2 2 2 2
Number of QA/QC field duplicates (blind) 6 6 6 6
Number of QA/QC additional laboratory | 6 6 6 6
volume samples
Total QA/QC samples 26 26 26 20
Total boring samples 57 57 57 57
Total boring and QA/QC 83 | 83 83 77

Notes: B = Target compound list for volatiles.
C = Target compound st for semivolatiles.
D = Target analyte kst for metals.
E = Cyanide.

CociFid.SAP
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off-gassing is suspected. The results of the screening will provide input to the
Health and Safety Plan.

5.9 GEOPHYSICS. EM, GPR, and PCPT are proposed for use at the sites identified"
below. The specific instruments to be used, the proposed grid and/or location
of the surveys, and the methods to be employed will be described in a proposal
from the geophysical consultant following site inspection. The project manager
and the Navy Engineer-in-Charge (EIC) will approve the program. The use of the
surveys is described below.

EM surveys will be conducted at the Landfills (Sites 1 and 2). The survey is
intended for use as a reconnaissance tool to locate the areal extent of the
source at the surface. EM surveys can be used to map local and general changes
in the natural hydrogeologic setting by measuring differences in near surface
conductivities and can be used to detect and measure boundaries of a conductivity
plume. This information allows for improved target sample borehole and
monitoring well location selection.

GPR surveys are proposed for Sites 3, 5, and 16. GPR is a non-intrusive survey
capable of discriminating changes within the soil’s micro-horizons. An abrupt -
profile change represents disturbed soil, which may indicate the edge of a trench
or pit. GPR can often discriminate small objects, consequently, it is used to
find buried objects such as drums.

PCPT is proposed for use at Sites 1 and 2. PCPT will be used to help evaluate
natural soil and geologic conditions around these sites.

5.10 SURVEYING. All monitoring well locations and elevations, surface water
sampling locations, and soil sampling locations will be surveyed by a State of
Florida registered surveyor. Datum for elevation control is the National
Geodetic Vertical Datum (NGVD) of 1929, formerly known as 1929 sea level datum,
established by the U.S. Coastal and Geodetic Survey. Benchmarks of known
elevation will be used. If no benchmark is located in the vicinity, an arbitrary
temporary benchmark will be established on a permanent location (i.e., bridge
wingwall, foundation, or corner post). The location of all benchmarks used will
be shown on the site sketch map. When practical, elevation surveys will be
conducted to form a circuit. That is, the survey line will close back to a bench
mark. Horizontal locations will be accurate to 1 foot, and vertical elevations
will be accurate to 0.01 foot.

Surveyors will follow all onsite OSHA health and safety regulations associated
with a hazardous waste site.

5.11 EQUIPMENT, SAMPLING SUPPLIES, AND DECONTAMINATION LISTS. Table 5-1 lists
the sample container requirements. Table 5-7 lists the types of equipment
necessary for field work.

5.12 DECONTAMINATION PROCEDURES. All down-hole drilling equipment (the drill
rig, tools, drill pipe, casing, development equipment, well sounder, etc.) will
be decontaminated by a steam cleaner with the capability of adding a deionized
water or isopropanol rinse. Decontamination of the drill rig will take place
prior to beginning work, between each well location, and after the last well is
completed. A semi-permanent "decon" pad will be constructed at a location
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Table 5-7
Sampling Equipment and Decontamination Supplies

Sampling and Analysis Plan
NAS Cecil Field
Jacksonville, Florida

Equipment

Personal Protective Equipment

Sampling Supplies

Decontamination Supplies

OVA/PID

Bailers

Well keys

Well sounders
Engineers tape
Conductivity meters
Thermometers
Geophysical equipment
Logbook and field forms
Preservatives

Camera and film
Sample containers
Coolers

Bubble wrap

Reference check samples
Calculator

Tools

Drums

pH meters

Surgical gloves
APR/Cartridges (GMC-H)

Aluminum foil
Sharpies

Pens

Polyethylene bags
Trash bags
Sample paperwork
Duct tape
Strapping tape
Wide clear tape
Ice

Paper toweis
Nylon rope

pH Paper (range 0-14)

Buckets (stainiess steel)
Liquinox™ or Alconox™
Isopropanol
Organic-free water
Deionized water

Spray bottles

Plastic sheeting
Brushes

Plywood

Notes: OVA/PID = organic vapor analyzer/photoionization detector.

APR = Air purifying respirator
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determined in coordination with the Navy. The drill rig will be driven to this
location and decontaminated between wells. ' The location of this pad should
minimize the distance the rig must travel on any road.

The decon pad will consist of 10-millimeter polyethylene sheeting on top of
Plywood sheets large enough to accommodate a drill rig. The ground will slope
to one end creating a sump pump collection area. The decontamination water can
be pumped into 55-gallon drums from the sump. Sheets of plywood can be set up
against fences (if fences are present) to decrease the chances of wind blowing
the steam mist into other areas. All decontamination waste will be contained and
handled according to Chapter 7.

Decontamination procedures are used on all pieces of equipment that may come into
contact with other materials and cause cross-contamination. This includes drill
rig, drill pipe, augers, casing, bailers, and the outside of sample containers.

Materials used in the decontamination process include:

. phosphate-free detergent (i.e., Alconox™ or Liquinox™),
. standard cleaning solvent (pesticide-grade isopropanol),
. tap water from any municipal water treatment system,

. brushes that are not wire wrapped,

. stainless steel wash tubs, and

. organic free water.

5.12.1 Drilling and Monitoring Well Installation Equipment

5.12.1.1 Equipment Decontamination All drilling equipment and materials will be
decontaminated before any drilling operations and between borings. All tools
used for soil sampling and packaging, including split-spoon samplers, sample-cut-
ting knives, etc., will be decontaminated before collecting each sample. Well
casing, screens, and fittings are to be delivered to the site free from inks and
printing and in a clean condition. They will be decontaminated onsite in the
presence of an ABB-ES representative. Equipment cleaning and decontamination
will be conducted in a designated area, downgradient and downwind from the clean
equipment drying and storage area.

The drilling auger, bits, drill pipe, and other drilling equipment that will go
into the borehole will be cleaned before mobilization onsite. Between borings
and at the completion of work, the equipment will again be cleaned. The drilling
subcontractor will scrape and remove all earthen materials from the equipment,
and hose down equipment with a portable, high-pressure, hot water washer (steam
cleaner) prior to decontaminating the equipment as described in the following
paragraphs.

The cleaning of the drilling equipment will take place at the central decon-
tamination area. Equipment that is reused (i.e. split-spoon sampler used for
lithologic sampling) at each drilling location will be cleaned at each individual
drill site.

Soil sampling equipment will be decontaminated at the individual drilling sites.
The sampling equipment decontamination line will be set up as follows for
cleaning equipment.
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1. A source of potable water will be supplied by the drilling subcontrac-
tor for washdown of sampling equipment.

2. A wash tub will be filled to a depth of about 6 inches with potable
water and a Liquinoxn‘or Alconox™ detergent solution.

3. Supplies of pesticide-grade isopropanol will be placed in separate
Teflon™ spray bottles. '

4. Separate tubs will be provided to contain water and solvent rinsates.

5. Organic-free water will be stored onsite in glass or stainless steel
containers.

All equipment associated with drilling activities should be inspected prior to
coming onsite to ensure that all oil, grease, hydraulic fluid, etc. has been
removed, all gaskets and seals are intact, and no fluids are leaking. If the
surfaces of downhole augering, drilling, and sampling equipment are painted,
badly rusted, or coated with materials that cannot be removed by the steam clean-
ing and wire-brush method, they must be sandblasted. The drill rig must be steam
cleaned prior to drilling each borehole. All soil, sediment, surface water, and
groundwater sampling equipment that is painted, badly rusted, or coated with
materials that cannot be removed by the steam cleaning and wire-brush method must
be sandblasted. The following decontamination procedures apply to all soil,
sediment, surface water, and groundwater sampling equipment and all downhole
drilling, sampling, and well construction equipment that may come in contact with
the downhole equipment or sample medium. Equipment should be decontaminated
prior to collecting each sample or prior to drilling each borehole.

1. Clean the equipment with tap water and laboratory grade, phosphate free
detergent, using a brush, if necessary, to remove particulate matter
and surface films. Steam cleaning may be necessary to remove matter
that is difficult to remove with a brush.

2. Rinse thoroughly with potable tap water.
3. Rinse twice with solvent (preferably pesticide grade isopropanol).

4. Triple-rinse the equipment thoroughly with organic-free water and allow
to air dry as long as possible. Do not final rinse equipment with
deionized or distilled water. Organic-free water can be processed
on-site -by purchasing or leasing a mobile deionization organic
filtration system. In some cases when organic-free water is unavail-
able, it is permissible (with approval) to omit the organic-free water
rinse and let the equipment air dry before use.

5. Wrap the equipment with aluminum foil, if appropriate, to prevent
contamination if equipment is going to be stored or transported. Clean
plastic may be used to wrap augers, drill stems, casings, etc., once
they have air dried. '

6. Well casing, tremie tubing, etc., that are made of plastic (PVC) shall
not be solvent rinsed during the cleaning and decontamination process.
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Used plastic materials that cannot be cleaned and are questionable
should be discarded.

7. For all well casing, tremie tubing, etc., that arrive onsite with
printing and/or writing on them, the printing and/or writing should be
removed before Step 1 above. Emery cloth or sandpaper can be used to
remove the printing and/or writing. Most well material suppliers can
supply materials without printing and/or writing if it is specified
when the materials are ordered.

5.12.2 Well Development and Aquifer Testing Equipment All equipment used for
well development will be decontaminated before and after use at each well. This
will include, but is not limited to, decontamination of all pumps, purging
bailers, and downhole piping. A new rope will be used at each well location.

The decontamination procedures will be similar to those described for drilling
equipment (steam clean, detergent wash, solvent rinse, and organic-free water
triple-rinse).

5.12.3 Water Level Measurement Equipment The electrical (sounding) tape or steel
tape used to measure water levels will be cleaned before and after use at each

well to avoid chemical cross contamination between wells. The following
procedures will be used.

1. Wash the tape with laboratory-grade detergent and tap water.

2. Rinse with tap water.

3. Triple-rinse with organic-free water.

4. Place the tape in a polyethylene bag for storage or transportation.

5.12.4 Water Sampling Equipment Teflon™ bailers will be decontaminated before
and after each use as follows. '

1. Wash with laboratory-grade detergent (Liquinox™) and tap water, using
a brush if necessary to remove particulate matter and surface film.

2. Rinse thoroughly with tap water.

3. Rinse thoroughly with organic-free water.

4. Rinse with solvent (preferably pesticide-grade isopropanol)

5. Rinse thoroughly with organic-free water and allow to air dry as long
as possible. If organic-free water is not available, allow equipment
to air dry as long as possible. Do not rinse equipment with deionized

or distilled water.

6. Wrap equipment in aluminum foil to prevent contamination during storage
or transport.
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The hoisting line for the bailer will be made of 1/4-inch nylon cord. A new
piece of nylon cord will be used for each well. The nylon cord will then be
disposed of when sampling is completed at each well. A Teflon™ coated wire
leader will be attached to the bailer and the nylon cord to prevent the cord from
contacting groundwater.

5.12.5 Sampling Jars and Containers The outside of sampling jars and containers
used for sending samples to the contract laboratory will be decontaminated after
the sample is taken and the 1lid is tight. Decontamination procedures will
consist of the following.

1. Scrub the containers with detergent (Liquinox™) solution and brush them
if the outside of the sample container is excessively contaminated with
soil or sediment.

2. Rinse with potable water.

3. Rinse with organic-free water. Air dry.

4. Place container in a polyethylene bag and then in a cooler.
A separate decontamination tub will be set up for these samples.

5.12.6 Personnel Decontamination The personnel decontamination procedures to be
used at the site will be performed at each drilling location or other sampling
sites before leaving the investigation areas. The contractor and each subcon-
tractor will provide all protective clothing for their own personnel and the
equipment necessary to comply with decontamination procedures specified in the
HASP.

The following personnel decontamination procedures will be followed.

L. Remove disposable booties (if used) and place into plastic bag for
disposal.

2. Wash neoprene boots with detergent solution and rinse with clean water.

3. Wash outer gloves in detergent solution and rinse in clean water.
Remove outer gloves and place into plastic bag for disposal or retain
for subsequent reuse.

4. Take off the air purifying respirator belt (if used) or self-contained
breathing apparatus straps (if used) and remove coveralls. Starting at
the neck, roll the coveralls off the person from the inside out and
down past the boots. Take care to prevent the release and dispersion
of dusts, which may have accumulated on the coveralls, and do not
contaminate clothing inside the coveralls during removal. Place
coveralls into the disposable plastic bag. Remove boots and retain for
subsequent reuse. '

Cocilfid.SAP
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Remove the respirator (if used) and place the spent filters into the
plastic bag destined for disposal. Place the respirator onto the
reusable table or into a separate plastic bag for later cleaning and
disinfection.

Remove surgeon’s gloves.

Thoroughly wash hands and face.

Place all independent disposable bags that were not onsite into one
larger bag. Any of the materials from wells with a greater than 5
parts per million (ppm) total organics field instrument reading will be

placed in a 55-gallon drum with drummed solid wastes for eventual
disposal by the Navy.
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6.0 SAMPLE HANDLING

6.1 SAMPLE PAPERWORK

6.1.1 Chain-of-Custody (COC) After the sample is collected in the field and the
outside of the sample container properly decontaminated, documentation for sample
shipment is completed. A COC record must be prepared for every sample cooler to
maintain the legal transfer of the sample from the field team to the laboratory.
The COC lists each sample in that cooler. The COC record is used to record the
custody of samples and will accompany samples at all times. The COC record will
contain the following information:

. project name;
. signature of samplers;

. sampling station number or sample number, date and time of collection,
grab or composite sample designation, and a brief description of the
type of sample and sampling location;

. analysis to be performed;

. signatures of individuals involved in sample transfer (i.e., relin-
quishing and accepting samples) (individuals receiving the samples will
sign, date, and note the time that they received the samples on the
form);

. sample label number; and
. matrix.

The analyses listed on the COC serve as an official communication to the
laboratory of the particular analyses required for each sample and provide
further evidence that the COC is complete. COC records initiated in the field
will be placed in a plastic cover and taped to the inside of the shipping -
container used for sample transport from the field to the laboratory. Copies of
these COC records will be kept with the sampling team should questions arise.
The laboratory will return the original signed COC records with the data
packages. Figure 6-1 shows an example of the contractor COC record. This can
be modified for use by the Navy. Figure 6-2 shows an example of a sample label.

6.1.2 Sample Labels Samples, other than those collected for field measurements
or analyses, are identified by using a standard sample label attached to the
sample container. The sample labels are sequentially numbered and are
accountable (i.e., if a mistake is made, write “void” on the paperwork and keep
it in the project files). The following information will be included on the
sample label: .

CecilFid. SAP
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CHAIN OF CUSTODY RECORD Pove—ol—
PROJEGT NO, PROJECT NAME SAMPLE TYPE
REMARKS
SAMPLERS (SIONATURE) . INDICATE
CON- SOIL/WATER/AIR
P TAINERS SEDIMENT/SLUDGE
STA. MO, DATE | vive 3 3 " STATIONLOCATION

AEUNQUISHED BY: (BIGNATURE) DATE/MIME RECEIVED BY: (SIGNATURE)  [RELWNQUISHED BY: (IGNATURE)

mnvmwﬁ DA | RECEIVED BY: (SIGNATURE) | RELINQUISHED BY: {SIGNATURE)

DATE/TIME RECEIVED BY: (SIGNATURE)
DATE/TIME RECEIVED BY: {SIGNATURE)

BY: (SIONATURE) OATE/MME lnecewenronmsme;l DATE/TIME lnﬁmm‘

ABB Environmental Services, Inc.—!

FIGURE 6-1

CHAIN-OF-CUSTODY RECORD

SAMPLING AND ANALYSIS
PLAN

 NAS CECIL FIELD

JACKSONVILLE, FLORIDA




CLIENT

DATE

SAMPLE SITE

SAMPLER

PRES.

FILTERED

ABB Environmental Services INC.

(ACTUAL SIZE IS 2°X37)

SAMPLE LABEL

FIGURE 6-2

SAMPLING AND ANALYSIS

D
0
D
)
’

1/ NAS CECIL FIELD
¥ JACKSONVILLE, FLORIDA




. site name,

. field identification or sample station number,

. date and time of sample collection,

. designation of the sample as a grab or composite,

. type of sample (matrix) and a brief description of the sampling loca-
tion,

. the signatures of the sampling team,

. sample preservation and preservative used, and

. the general types of analyses to be conducted.
If the sample is split with another party, sample labels with identical
information will be attached to each of the sample containers. These labels can
be completed prior to initiation of field work except for the signatures, sample
date, and time. Figure 6-2 shows an example of a sample label.
6.2 SHIPPING REQUIREMENTS. After the sample labels are affixed to the sample

container, the samples packed for shipment, and the COC completed, shipping
containers can be prepared.

6.2.1 Shipping Containers Shipping containers (i.e., coolers) will be secured
with nylon strapping tape and signed and dated custody seals to ensure that the
samples are not disturbed during transport. The custody seals will be placed on
the cooler so that the cooler cannot be opened without breaking the seal.

Samples that must be kept at 4 °C will be shipped in insulated containers with
either freezer forms or ice. If ice is used, it will be placed in a container
so that the water will not leak into the cooler as the ice melts. The sample
will be shipped within 24 hours of collection to allow the laboratory to meet
holding times. An overnight express company will be used. The Florida
Department of Transportation (FDOT) regulations will be used for packaging,
quantities of shipment, and shipping methods. This applies mostly to medium and
high concentration samples. Samples for the NAS Cecil Field site are considered
to be low concentration or envirommental samples. Organic and inorganic
parameter sample containers will be shipped in separate coolers to avoid
cross-contamination because of the container types.

Upon sample receipt, the laboratory will sign and keep copies of the express air
bill and COC. The temperature of the cooler will be measured and documented.
The condition of the samples will be documented. If any breakage or discrepancy
arises between COC, sample labels, and requested analysis, the sample custodian
will notify the field personnel. The pH of the incoming sample will be checked
and documented upon receipt. Any discrepancy or improper preservation will be
noted by the laboratory as an out-of-control event and will be documented on an
out-of-control form with the corrective action taken. The out-of-control form
will be signed and dated by the custodian and any other person responsible for
the corrective action.

CocilFid. SAP
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7.0 INVESTIGATION DERIVED WASTE HANDLING AND DISPOSAL

Wastes will be generated as a byproduct of the RI field investigations. The
handling of waste generated onsite shall conform to all health and safety
requirements, and all State, local, and Federal regulations. Types of wastes to
be generated include:

. drill and auger cuttings,

. wastewater from decontamination,

« well development and purge water, and

. disposable health and safety clothing and sampling tools.

All borehole cuttings and development water from sites of known high concen-
trations of contaminants will be contained in DOT 17-C open-top, 55-gallon drums,
permanently labeled by well number, and will be collected by the Navy for proper
disposal. All other drill cuttings will be land applied in the immediate
vicinity of the well being constructed. Decontamination and development and
purge water produced during field work will be discharged at a controlled rate
into the Navy'’s wastewater treatment plant. Care will be taken to ensure that
potentially contaminated groundwater or decontamination water does not enter
surface water bodies. All disposable protective clothing will be collected in
plastic garbage bags and disposed of in Navy solid waste facilities.

The materials may be disposed as normal solid waste if contaminant concentrations
do not exceed any State or Federal regulatory limits for the type of waste in
question. The Navy is responsible for disposal of all hazardous waste (NEESA,
1988).

CacilFid.SAP
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131:4202

FEDERAL REGULATIONS

TaBLE IA.—Li1ST OF APPROVED BIOLOGICAL TEST PROCEDURES

[Table 1A revised by 56 FR 50759, October 8, 1991)

Reference (method No. or page)
Parameter, units and method Method ! EPA? Standavrd mgthods ASTM UsCs
17th ed.
Bacteria:
1. Coliform (fecaf}, number per 100 ml...! MPN, 5 tube, 3 dilution; or, membrane filer | p. 132 §22+C
(MF) ¢, smgle step. p. 124 82220
2. Colform (fecal) in presence of chio- | MPN, 5 tube, 3 dilution; or, MF ¢, single | p. 132 8227C e B-00£2-€5.
rine, number per 100 ml. step &, p. 124 82220
3. Cororm (toial, number per 100 ml)... MPN, § tube, 3 dilution; o, MF 4, single | p. 114 g22'B
siep of two step. p. 108 82228 B-0D2t-85.
4. Coldorm (10tal), in presence of chio- | MFN, § tube, dilltion; or MF ¢ with ennch- | p. 114 82218
rine, number per 100 mi. ment, p. 111 022284 B 5C
5. Fezal streplococa, number per 100 | MPN, 5 tube, 3 diiution; MF 4; or, plate | p. 139 8230B 0
ml. count. p. 136 §230C B-00s5-85
p. 143

Tabie 1A notes:

' The method used must be specified when results are repored. . .
7 Bordner, R.K., and JA. Winter, eds. 1878. "Microbioiogical Methods for Monitoting the Environment, Waler ang Waste.” Envwonmental Monforing Sysiers
Laboratory, U.S. Erwironmental Protection Agency. EPA-600/8-75-017. . .
3 Bnrion, LJ., and F.E. Greeson, P.E., eds., 1989. "Methods for Coliecton and Analysis of Aquetic Biological and Microbiiogical Samples.” Techrugues cf V.zter

Resources Investigations of the US. G
Survey. U.S. Depenment of interior, Reston, Virgima.

ical Survey, Technigues of Water Resources investigations, Book 5, Chapter A4, Laboratory Anatysn, U.S. Geogradtt

*A 045 um membrane fiter {MF) or other pore size certified by the manufacturer 1o fully retain orgenisms lo be cuttivated, and {0 be free of extraciaties whith

could interfere with thewr growth,

$ Because the MF technique usually yiolds low &nd variable recovery Fom chiorinated wastewaters, the Most Probable Number method will be requred o rescive

any contecversies.

TABLE {B.—LIST OF APPROVED INORGANIC TEST PROCEDURES

[Table 1B revised by 56 FR 50759, October 8, 1991)

Reference (method No. or pege)

Parameter, units and meihod EPA! Other
Std. meg:jods 17th ASTM USGS *
1. Acidity, es CalO,. mg/Ls
Electometric and point or phenolphthalein and point 305.1 2310-B(4a) D1067-88
2. Alkglinty, 85 CaCO;, mg/L;
Electometric or colorimetnic utration to pH 4.5 manual of ......... 3101 2320-8 D1067-68............ ~ {1-1030-85.....cc... £73433
Automated 3102 | 1-2030-85 .ccereeneeee
3. Aluminum—Total ¢, mg/L: Digestion * foliowed by:
AA grvect aspiration 2021 311D 4 1305185
AA fumace 202.2 31138 .
Inductively coupled plasma (ICP) 200.7 ¢
Ovect current plesma (DCP), or D4190-88 Note 34.
Colonmetric (Eriochrome gyanine R) 3500-A1 D
4. Ammonia {as N), mg/L:
Manus! drstillation (81 pH §.5) ¢, followed by 3502 4500-NH, B §73452
Nesslerization 3502 4500-NH, C..ocee.n.| D1426-79(A) .....e. ] 352085 ...cooeer.oenn. RT3 463
Titration 350.2 4500-NH, E 1
Electrode 350.3 4500-NH, G........{ D1426-78(D)
Automated phenate of 350.1 4500-NH Hooo .| D1426-70(C)........... 1452385 oo |
Automated electrode Note 7.
S. Antimony—Total 4, mg/L;
Digestion ¢ foliowed by:
AA direct aspiration 204.1 3111 8
AA fumace, or 204.2 3118
ICP 200.7* 31208
6. Arsenic—Total ¢, mg/L; '
Digestion ¢ foliowed by 206.5 .
AA gassous hyonde 206.3 2114 D2972-84(B}.........— ] RV E T —
AA turnece 205.2 311344
1ICP, or 200.7 ¢

Environment Reporter
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POLLUTANTS ANALYSIS 131:4203
TABLE 1B.—L1ST OF APPROVED INORGANIC TEST PROCEDURES—Continued
Reterence (method No. of page) |
r 7 1
Parameter, units and method EPA o megfds 19th LT Lsas s ! Other
i
Cclorimetric (SDDC) 206.4 L D2972-84(A)... 1-3060-85.................
7. Barium—Total ¢, mg/L;
Digestion ¢ fofliowed by: 1
AA drect aspirstion 208.1 KRR 18 o TSR S el 30285 {
AA fumace 208.2 3113 B
ICP. o 200.7 % 31208 | !
oCP ot Noie 34
8. Beryllium—Total ¢, mg/L; Dipestion ¢ followed by: !
AA GIrEC! BSPIEION cocovves e cemsseesersesereasssssrsesebs s reeeon 1 210.1 311 D D3I6L5-84-88(A) .0 1-3085-85....... ey
AA fumnace | 2102 31138
ice 12007 ¢ ;
CCP, or —
COIOAMETC (BIIMUNDNY wotuveceeriteeeeeteem s esesseescssnenns seesosesmeesemeasseeesssosh senmesesstssns e sastenen -,
9. Biochemica! oxygen demznd (BOD,), mg/L; |
Dissotved Oxygen Depletion 405.1 .
10. Boron—Total, mg/L; i
COIOAMETNC (U CUMINY 1uucverreeveaseesereecesarensseenssessessesss sesssemessesenasnen i212.3 -4
ICP, or e} 200.7 8 ! :
DCP i DAxQO-SB; ... Ncte 3¢
11. Bromide, mg/L; ! ' ;
Tryimevic ... < 3201, .| 0122582 |
! ! {Cx1288) .
12. Cacmium—Totai ¢, mg/L, Digestion ¢ folicwed by: I ; ; :

AA dwect aspiration

N
AA tuinace
LCP et et ersne st
Voliamety !, or
Colorimetriz (Drthizone)
13. Cecium—Tctal ¢, mg/L; Digestion ¢ followed by:
AA direct aspirstion
P .
DCP, or 5
Txmetic (EDTA).......... DE11BEIA) et e e i
14. Carbonaceous bochemical oxygen demand (CBOD.), mg/L? SO N :
Dissotved Oxygen Depletion with minfication intubitor | i
75 Cremucal oxygen demang (COD), mg/L; Tarimetie, or 4101 . D1252-88....e. | 3500 or
410.2 or - H3562-85.
4£10.3.
Spect:ophotometne, Menual O BUIOMAIET ....cce e e 4104 cereeend 12055188
16. Chionde, mg/L; :
TARMETIC (SIVET NHTBLEY.....v.eeeiee e cecremesereeneres st soneen . D512-B9B) .., I-1IES-BS
or (Mercunic nirate), of i325.3 D512-89(A). - 118485,
Colorimetric, manual or ! D12-8%(C) S 1-1987-85....
Avtomated (Femcyanide) 3251 or 4£00-G C : 276785 )
325.2. ; '
17. Chionne—Total resigual, my/L: Titrimetric: i !
Amperometric direct SO USRS SURORP SN : 3301 4500-C1 D... D1253:=76{A). .........%. ;
Starch en% DOINY BT .cvvuvvvoseeeseerasseseee oo 3303 4500-Ci B ... 01253-76(B) "
(1885) Part 18.3. ]
Eack tiration edhet end point *9, or ] 330.2 4500-C1 C i
DPD-FAS 3304........... 4500-C F - |
Spectrophotometrie, DPD 3305 4500-C1 G
or Eiectroce | Note 16
18. Chromium VI dissolved, mg/L: 0.45 micron fitraton followed
by:
AA chelation-extration, or 2184 E TR VA S +1232-85...........}
Colorimetric (Diphenyicarbazide SO 1 -1230-85.........d 307B."?
18 Cteomium—Total ¢, mg/L: Digestion  fotiowed by !
AA drect aspiraticn 218.1 31 Baerae - D1687-B6{D)............} +-3236-85. ... 974273
AA chelstior-ertraction 218.3 211 C |
AA fumace 218.2 3113 B | ! _
IcP... 200.74 3120 B ! i i
DICP, OF et tsenemsssemevtsoessest s st eese s s e e oo ot e o 52 o] svatos o st e op amressasesasnasesaanssnsean ' D4190-88. ¢ Note 24
Colorimetric (Diphenylcarbazide) 3500-Cr D.......ce....! DIEST-BE(A). !
20. Cobali—Total ¢, mg/L; Digestion ¢ foliowed by: |
AA direc! aspiration 2181 o C.i31M1B(AoOr2)...... : D2558-80....ccccueene 1-3239-85 ......c.... P 37 °
AA furnace 219.2 13113 8B ) ! H
BOP, OF coerrreremaunerseossessanesesmsssssssesstsassasosssssssesass asssssssssssesassms sosssn 2007 5. 131208 ] - i
oce ; ! Da190-88 e -~ Note 34
21. Cclor piatimum cobalt units of dominant wavelength, hue, | !
luminance purity: I {
Colonmetric (ADMY), or 1101 120E R heote 18
(Pisbnum cobatt), or 110.2 12120 B......... | l [ |
1103 LT 1< X T N S

Spectropholometric

11-15-91
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FEDERAL REGULATIONS

TeBLE I1B.—LIST OF APPROVED INORGANIC TEST PROCEDURES—Continued

Reference (methog No. or psge)

. e - %-T¥ y
Parameter, units and method EPA Sid. m:EP;cds 17th ASTH LUSGS * Onher
i
22. Copper—Totai ¢, mg/L: Digestion * foliowed by: !
AA direct espiration 220 1. 3111 BoOr Cund D+688-2C (A or B).., I-3270-65501 - 674273 p. 35
3271-€S.
AA furnsce, 2202 3n3e
ICP 200.7 ¢ 31208
DCP, or 5 D4190-88 ..... Nete 3¢,
Colorimetric (Neocuproine), of 3500-CuD O E.....| D16BBBL(EB)(A).....l o]
(Bicinchoninate) Hote 18
23. Cycarde—Tolal, mg/L:
Manua! distitlation with MgCl: followed by
Titnmelrc, of p 22°¢
Specirophotometric, manue! or | 338.2..... . D2036~-88(A)

Auviomated 3°
. Cyenige amendable 10 chlorination, mg/L;
Manual distiliation with MgCl, followec by titrimetric of Spec-
tophotcmene.
. Fluoride—Total, mg/L;

3353

2381,

480C-F-B....

Manusa! distiliation ¢ followed by
Electrode, manual or
Auvtomaied...........

S roo3e-eok) .

...; D2036-8¢iB)

.| 4300-F-C ...

1B).

Colorimetric (SPADNS).

of Auiomated complexone
Golg—Total ¢, mg/L. Digestion ¢ followed by:
AA direct espiration.............

26

AA fumece, of
7 Herdness—Total, as CaCOy, my/L;
Automated colorimetric

Tanmemc (EDTA), or Ca plus Mg es their carporztes, by ;

inductvely coupled plasma of AA Ciiedt aspirauon. (Sce
Paremeters 13 and 33).

{ D3176-80(A .
I (1988).

1 D:293-64 (A or B)
| 190,

28 Hycrogen ion (pH), pH units:
EleciTometnc, MEESUrEMENL OF ..o . oeueeerceeneesiere e sranran s LE-So 1k DU 250%-H" s
;
Aslomzted electrode eepeceninees '
2¢ Incium—Total ¢, mg/L: Digeston * 1ollowed by: ! !
! 3111 B
i

1
4
[
AA Qe ESPITBUCH Of ... ceese e : .
AA turnace ;
32 hon~Total ¢, mg/L; Digesnon ¢ foliowes by: | i
AA ditect aspiraton .., D1068-50 (A o B). |
AA JUINBCE ...t eaee s i JETRSRUON
DCP, o !
Colorimetnic (Phenanthioline) : ©068-80:.D). - hcle 22,
31. Kjg'dshl rivogen—Total, (as W), mg/il............. 4500-Norg B or C.; 3500-84(~) ... it
C-;eshon and distillation foliowed by: i :
Titration .. 3513 45C0-NH, E.... | D3SSC—-LGA). . 173480
Nessierzation <1 i TR 4500-NH, C.... D3£90-B0(A) J
Elecirode 4 351.3 4500-NH, Fox G.. .
Auiomaled phenate 3819 4500-NH, Hl 1-4851-76 ¢
Semi-automated tiock digestor, of 351.2 D3880-89(B) v
Pctentiometric 3514 D3590-80(4) '
32. Lead—Total ¢, mg/L; Digestion * foliowed by: i
AA direct aspiration 2381 M1 BorC....es D3553-90 (A or B) .1 1-3308-85................. §742172
AA fumace 239.2 !31138B |
P 2007 ¢ 3120 Brceemneceeneb e )
OCP. D4190-88 Note 34
VOHBMBINY 1B OF «ceeeeiecteeececamree e s eeamm s serasmenescessecomassas sememer D3550-00{C). el e rtaernen srnsrasemnsssaanes
Colorimetric (Drhizone) 3500-Pb D
33. Magnesium—Total 4, mg/L; Digestion ¢ followed by:
AA direct espiration 2421 311 B 0511-88(0) 1-3447-85 974270
ICP 2007 31208
DCP, or Note 34.
Gravimetric... 1 3500-mg D.ooereeroenes]| DB1I-T7(R).. |

y

\

Environment Reponer
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POLLUTANTS ANALYSIS 131:4205

TABLE {B.—Li1ST OF APPROVED INORGANIC TEST PROCEDURES—Continued

Reference (method No. or page)
Parameter, urits and method EPAY Oher
.| SR mereds 17y ASTM UsGs *
34. Mangenese—Tomal ¢, my L. Digestion ¢ followed by: :
AR OTECT ESDIBLON wotireesstreneesesse srsessarnssmssassssnesnsnasconsseans sanens + 2431 311 BorC . DEEB-90 (A of B)....| I-345¢4-85... 974222
AA turnsce 2432 31138
CP 200.7? 3120 B
DCP, or o DE190-B8 .. e e, Note 34.
Colorimetric (Persutizte), of.......... 3500-Mn Do De58-B4(A) (1588) . §20.203.3
(Penocate) . Note 23, -~
35 Mercury—Total 9, mg/L;
Cold vapor, manuel or . 12451 3112 Booe D3223-86 1-3462-€5 .1 877229
AULOMBIET ..o et see s tsces siessesssssssrasssesteasmsnscareen 2452 |
36. Molybdenum~—Total ¢, mg/L; Digestion ¢ foliowed by: R
AA GHEC! BEPTBIIDN (et dsestn s 226 L 311 D s v T 1-3420-85. ..............
AA fumace 2462 31138
ICP, or 2007 31208
bCe Note 34
37. Nickel—Total ¢, mg/L; Digestion ¢ followed by:
AA direct aspirabon y 2489 31M BorConnee D1886-90 (A or B)..| 1-3499-85_...............
AA turmece = 248.2 3nge
cP 2007 208
DCP, or : D« 190-88 | Note 3¢,
Colonmetne (Heptonme) IO TS o S T o O SO O OO URPA TR SOOI
38. Nitrate (es N), mg/Ls
Colormetic (Brucine sulfale) or Nitrate-nitrite N minus Nrofte | 3521 Dog2-71 vy, 873 503, 419D 17
N (See parametets 35 and 40) p. 280
39. Nirate-minte (as N), mg/L;
Cadmium reduction, Manuel or 3533 4500-NO; E.... .| 03867-90(B)
Automated, o 3532 4500-NG, F ... 454565 ..........
Automated hydrazine 3531 4500-N0; H
£0. Nrohe (as N), mg/L; Spectrophotometric:
Manual o 354.1 4500-NOy B D1254-67 Note 25.
Automated (Diazotzabon) - P4 540-85.....com e
41, Ol and grease—Tola! recoverabie, mg/L;
Grawwmnetic (extraction) 4131 5520 B
42. Organk carbon—Total (TOC), mg/L:
Combustion or oxdabon 4151 5310-B ...oomeercnenn] D2579-85 (A or B)..| .o §73473, p. 1
43. Organic nrogen (as N), mg/L;
Total Kieidan! N (Parameter 31) mmus amonia N (Parameter
4)
44. Othophosphete (as P), mp/L: Ascorbic acid method:
Automsted, or 3€5.1 4500-P F 1-4601-85 ; 973.56.%
Manual single reagent, or 365.2 4500P E et D515-B8(A) $73.583
Manual two reagent 365.3
45 Osmium—Total ¢, mg/L: Digestion ¢ foliowed by: -
AA direct aspiration, of.. 2521 3111 D
AA fumnace 2522
4€. Oxypen ossolved, mg/L;
Winkier (Ande: modificaton), or 360.2 .| 4500~0 Comrne] D8Bs-81(C) (1988).| 1578-78 ... _...... 973.458 3
Electrode 360.1 4500-0 G F1576-76 %o ]
47. Pallagiom—Total ¢, mg/L Digestion ¢ followed by:
AA girect sspiration, of 253.1 3111 B p. S27.1¢
AA tumnace 2532 p. S28.1°
oCP Note 34.
48, Phenots, mg/L; Manua! distitlation 3¢ 420.1 D1783-80 (A Of B)..].ccoommremmrcmsamncrs o] Note 27,
Followed by:
Colonmetric (4AAP) manual, or 420.1 Note 27.
Automeled ¢ 4202
49. Phosphons (eslemental), mg/L: Gas-bquid chromelography Note 28
$0. Phosphorus—Total, mg/L
Persutiale digestion fofiowed by: 365.2 4500-P-B.5 $73.55.3
Manuel, or | 38652 or 4500-P-E .. . ... D515-88(A)
. 3653
Automaled ascorbic acid reduction, of 365.1 4500-P-F (ST %0 o= 1 JO— $73.56.2
Sem-automated biock Gipestor 365.4
51. Pietinurn—Total ¢, mg/L: Digestion ¢ followed by:
AA direct aspiration 255.1 AR ]
AA funace 255.2
oCcP : Note 34,
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TxBLE I1B.—LIST OF APPROVED INORGANIC TEST PROCEDURES—Continued

Relerence (method No. or page)
rameter, units end method EPA? Other
Paameter. un 5td. meér:‘ods 17th ASTU Usas
52. Potessium—1otal 4, mg /L. Digestion ¢ followed by
AA drect |spuuﬁonmg D 258.1 [ARRE-] 1-3830-85...ccnnennd §7353°
ICP 200.7 ¢
Flame photometric, of 3500-K Do D1428-82(A)......e....
Colonmetnc (Cobatbnitrate)
53. Resxdue—Total, mg/L; Gravimetric, 103-105° 160.3 2540 B
54. Res:gue—tinerable, mp/L Grevimetric, 180° 160 2540-C
£5. Res«due—nonfiterabie, (TSS), mg/L; Gravimetrc, 103-1C5" | 160.2 2540-D
Post washng of residue.
56. Res:due—settieable, my/L; Volumetric, {imhoff conel, or gra- | 160.5 2540 F
£7. Ressdus—Volatile, mg/L; Gravimetric, 550° 160.4 2540 E 1375385 ey
58. Rhodwm—Tota! ¢, mg/L; Digestion ¢ foliowed by.......ccececnennd
AA direct aspirahon, oF 2651 3111 B
AA furmnece 2€5.2
59 Ruthenum—Total ¢, mg/L; Digestion ¢ fokowed by
AA Omect pspirebon, of 2671 3111 B
AL fumace. 267.2
62 Selemum~—Totsl ¢, mg/L. Digeston ¢ followed by:
AR JUMBLE ...ttt et st setae s snt s vas mbenesasasssennsavnas 270.2
ICP of...... ‘ 2007
AA GasBOUsS MyOnde.......ve.eeeee e ! 270.3 : D30S9-BB(A) ..o
61. Sikca—Dissohved, mg/L; 0.45 micron fiftration foliowed by
Colorimeinc, Manua!l or 3701 o112 1-T{ =) F—
Automated (Molybdosilicate). of -
ICP. 20078 ...
€2 Stver—Toual #*, mg/L; Digestion ¢ followed by:
AA drect sspiration 2721 31118 C . 372085, 973278 p 37
KA furnace 722 3N3IB . ) .
Colonimetric (Dithzone) . 319B.?
ICP, or 20074 ...
ool
€3 Socum—Total ¢, mg/L; Digestion ¢ foliowed by:
AA crect aspiration 2731 e
ICP 12007 8., 3120 B
DCP, or
Fiame photometric ......... . 3500~-Na D...ceee... D1428-82(A)
64 Specix conducance, mxromhos/cm at 25° C:
Whesisione bndge {1204 {esvw08 D1125-82(A)........... 178085, ... $73.40.¢
65. Suttate (85 SO.). mp/L:
Automated colonmetric (barium chioraniiste) 375.1
Gravimetnc, or 3753 ] 4500-SO,"*C or | DS16-82(A} (1888) {.oocoee e (825.54.°
D.
Turbidimetric 3754 . D518-88 . 426C.*¢
66. Suifide (as S), mg/L;
Trrimetric (lodine), o 376.1 .] 4500-8-7E F3840-85.. .. |228A0
Colorimetnic (methylene blue) 3762 4500-8-'D .
67 Sulfile (as SO,), mg/L;
TrAmewic (iodine-ocate) 37749 4500-S0y "1 B..........{ D1338-84(C)
68. Suriactants, mg/L;
Colonmetric (methylene blue) 4251 5540 C D2330-88
69. Temperature:-
C.; Thermometric | 1704 2550 B Noie 32.
70. Thaliium—Total ¢, mg.L: Digestion ¢ followed by:
AA duect aspiration 2781 3111 B
AA furnacs, or . 27982
cP 200.7 %
71. Tin—Tow ¢, mg/L: Digestion ¢ foliowed by:
AA direct 2spiration, of 2821 EARRE -] -3B50-780 . ...
AA furnace 2822.. .| 313B .
72. Thanum—Total ¢, mg/L; Digestion ¢ foliowed by: :
AA girect aspiration 12831 31D
AA furmace | 2832 .
DCP. .| Note 34.
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TrBLE 1B.—LI1ST OF APPROVED INORGANIC TEST PROCEDURES—Continued

Reference (method No. or psge)

Patameter, units and method EPA! Sig. meg.,dod‘ 17th ASTH USGS + Other
73. Turbidty, NTU:
Nephelometric 180.1 21308 1 D1889-58a.....cornee. | 2386085, ...
74. Vanadium—Total ¢, mg/L; Digestion ¢ followed by:
AA direct sspiration 268 1 111D
AA turrsce 286.2
|Cﬂ 2&7 1] 3120 B ........ -
DCP, or D41§0-88 Note 34,
Colorimetric (Gallic acid). 3500-V D..corrnvenes D3373-84(A) e
1988).
75. Zme—Total ¢, mp/L: Digestion ¢ followed by: ¢ )
AA ditegt aspiration 2891 3111 (B ot O} C1691-90 (A or B)..| 330085 ....... §74.279,p. 379
AA furnace 2882
Ice 200.7¢ 31208
DCP. or D4 190-E8 Note 34,
Colonmetrc {Dithizone) of 3500-Zn E
(Zincon). 3500-2n F Note 33.

Table 1€ notes:

! “Methods for Chemical Anstysis of Waler and Wastes”, Ervironmental Protection Agency, Environmental Monitoring Systems Laboratory-Cinanet (EMSL-CI),
EFA-600/4-78-020, Revised March 1883 and 1579 whete applicable.

? Fishman, M. J., el al, “Methods for Analysis of Inorganic Substances in Water and Fluvial Sediments,™ U.S. Depariment of the interior, Techniques of Waier—
Resource Investigations of the U S. Geological Survey, Denver, CO, Revised 1889, unless otherwise sisted.

3 Oficial Methods of Analysis of the Association of Otficral Angtytical Chemists,” methods manual, 15th ed. (1290).

“ For the determingtion of lolal metals the sample is not filered before processing. A digeston procedure is required to s0'ubitze suspended matenal and 1o
destroy possible organic-metal complexes. Two digestion procedures sre given in “Muthods for Chemcal Anslysis of Waler 8nd Westes, 1679 #nd 1523." One
(Section 4.1.3), is 8 vigorous Cigestion using NN acid. A less ageston using nitic and hydrochione acds (6eCtion 4.1.4) 8 preferred, however, the analyst
shouid be caut:oned that this mild digesbon may not sutlice for all sampies types. Parboularly, if 8 colorimetnc procedure 15 1o be empicyed, £ 8 necessary 1o entue
that all organc-metallic boncs be broken 80 that the metal is in a reactve state. In those stustions, the weorous digestion 1§ 1o be preferreC making ceran that at no
time does the sample 9o 10 dryness. Samples contairng large amounts of organic matenals would also benefit by thus vigorous digestion. Use of the graphile lumace
techrique, iInCuctively coupled plasma, a5 well 85 determinalions for cerlain elements such as arsenc, the noble melals, mercury, selenum, and biBnum requre &
modihied digesuon 8nd in ail cases the Method wile-up should be consulied 1or specric instruction and/or CaUhons.

NOTE: I the digestion included in one of the other approved references is ditferent than the above. the EFA procedure must be used.

Dissolved melsls are defincd as those constituems which will pass through & 0.45 micron membrane filer. Following firaton of the sample, the referenced
procecure for total metals must be followed. Sampie dhgestion for dissolved melals mey be omitied for AA (Orect aspration or graphre furnsce) and ICP sne'yses
provided the sample soluhon 1o be anelyzed meets the foliowing criteria:

a. has & low COD (< 20)

b is visdly transperent wath a turbidity messwemen of 1 NTU or less

€. is coloriess with no perceplidle odor, and

d. 15 of one hqud phase ang free of particulate or suspended matter following acidificetion.

' The full text of Method 200.7, “inductively Coupled Plasma Alomic Emission Spectrometic Method for Trace Element Analys:s of Waler ang Wasles,” is give..
8t Appendix C of this Fart 136, )

¢ Manual distillation 1s not reguired if comparability data on representative eftfluent sampies are on company hle 1o show that ths prelwminary distiiavon step 1s ~ot
necessary. however, manus! distliation will be required 10 resolve any controversies.

T Ammonia. Automsied Electrode method, Industnal Method Number 378-75 WE, dated February 19, 1876, (Bran & Luebbe (Technicon) AutoAna'yzer i, Bran &
Luebbe Analyzing Technoiogies. Inc., Eimsford, N.Y. 10523.

. ;The approved method is that cited in “Methods for Determination of Inorganic Substances in Water and Fiuvial Sediments™, USG3 TWRI, Book 5, Chapter A1
(1879).

v Amancan National Standard on Pholographic Processing Etfiuents, Apr. 2, 1875. Avaiiabie from ANSI, 1230 Brosdway, New York, NY 10018,

10 “Selected Analylical Methods Approved and Cred by the United Stales Environmental Protection Agency,” Supplement 1o the Friteenth Edbon of Standa’g
Methoos for the Examinahon of Waler and Wastewater (1881).

11 The yse of normal and ditterental pulse vottage ramps to Increase sensitivity and resolution is accepiable.

12 Carbonaceous biochemical oxygen demand (CBOD:) must not be contused with the tradimonal BOD, test which measures "lotal BOD.” The acdmion of the
nitrification intubnor 18 not B procedural option, but must be included to report the CBOD, parameter. A discharge! whose permit requires 16porbng the radional BOD,
may not use & NtThicanon nhidor in the procedure for reporting the resutts. Only when a discharger's permil specifically states CBOD, s requred, can the permmee
report dala using the nitmficabon inhibior.

13 QIC Chemical Oxypen Demand Method, Oceanography international Corporation, 512 West Loop, P.O. Box 2980, Cotlege Station, TX 77840,

¢ Chemical Oxygen Demand, Method 8000, Hach Handbook ©f Water Analysis, 1§78, Hach Chemical Company, P.O. Box 389, Loveland, CO 80537,

1% The back tration method wik be used 10 resolve controversy.

¢ Onon Research Instruction Manual, Residuel Chlorine Electrode Model §7-70, 1877, Orion Research incomporated, 840 Memorial Drive, Cambndge, MA 02138,
The calibration graph for the Orion residual chiofine method must be derived using & reagent blank and three stancard solutions, contaning 0.2, 1.0, and 5.0 m!
0.00281 N polassium iodate/ 100 mi solution, respectivety.

17 The approved method is that cited in Standard Methods for the Examination of Waler and Wastewater, 14th Editon, 1978.

8 National Council of the Paper Industry 1or Ar and Stream Improvement, (inc.) Technical Bullesn 253, December 1971,

1% Cooper, Brocinchoinate Method, Method B506, Hach Handbook of Waler Analysis, 1978, Hach Chemical Compary, P.O. Box 389, Loveland. CO B0537.

10 After the manual distllation is completed, the autoanalyzer manioids in EPA Methods 335.3 (cyanide) or 420.2 (phenols) are simphfied by connecung the re-
gg;ngle line directly to the sampler. When using the maniioid setup shown in Method 335.3, the butter 6.2 shouid be replaced with the butier 7.6 found n Method
31 Hydrogen ion (pH) Automated Electrode Method, Industrial Method Number 378-75WA, October 1876, Bran & Luebbe (Technicon) AutoAnalyzer II. Bran &
Luebbe Analyzing Technologies, Inc., Eimstord, N.Y. 10523.

12 jron, 1,10-Phengnthroline Method, Method B00S, 1580, Hach Chemica!l Compeany, P.O. Box 389, Loveland, CO BDS37. .

L "’ Mancggnese.fenodaie Oxidstion Method, Method 8034, Hach Handbook of Weastewster Analysis, 1979, pages 2-113 and 2-117, Hach Chemical Company.
oveland, BOS37.

3
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1¢ wershaw, RL, e al, “Methods for Analysis of Organic Substances in Waeter,” Techniques of Water-Resources investipstion of the U.S. Geological Survey,
Book 5, Chapter A3, (1572 Revised 1957).p. 14."

1 Nibogen, Niinte, Method.§507. Hach Chemica! Compaong P.%Bo‘;ﬁs,‘l.ovoh‘nd. %?4&85‘:?7

28 Just to dristiliaton, adjust the suttunc-scd-preserved sample with 1 + aOH. . o

1 The":;goved method is u)“ied in Standard Methods for the Exemination of Water and Wastewaler, 14th Edition. The colorimetric reachon is conducted sl 8 pH
of 12.0=0.2, The approved methods ere given on pp S76-81 of the 14th Ecition: Method 510A for disuliation, Method 5108 for the manual colonmetnt procedure, of
Method £10C for the menual spectropholometic procedure. ] ,

' RF Addison and R.G. Ackman, "Dvect Determination of Elemental Phosphorus by Gas-Liquid Crvomatogrephy,” Journal of Chromatography, vol. 47, No. 3,
421426, 1870, . ) )
s Aoproved methods for the analysis of siver in industrial wastewaters at concentrations of 1 mg/L and above are insdequsle where siiver exsis as an inorganic
halide. Silver haides such as the bromide and chionde are relatively insoiuble in reagents such s Ritric acid but are readily soluble in an aqueous butier of sodum
thwosulfaie and sodium hygroxide to pH of 12, Therefore, for levels of sitver above 1 mg/L, 20 mL of sample shouid be diluted 1o 100 mL by sdding 40 mL each of 2
M Na;S:0, and NeOH. Standards should be prepared in the same manner. For ievels of silver beiow 1 mg/L the approved method is sebsiaciory.

3° The approved method is that cited in Standard Methods for the Examination of Water and Wastewater, 15th Edition.

31 The approved method is that cried in Slandard Methods for the Examinahon of Weter and Wastewater, 13th Edibon . )

21 Gievens, H.H., Ficke, JF. and Smoot, G.F., “Water Temperature—intivential Faclors, Field Messurement and Data Presentation”, Techniques of Waler.
Resources Investigations of the U.S. Geological Survey, Book 1, Chapter D1, 1875, . -

33 Zing, Zincon Method, Method 8008, Hach Handbook of Water Analysis, 1979, peges 2-231 and 2-333, Hach Chemical Company. Love[_lnd. CO 80527,

34 ~Direct Current Plzsma (DCP) Optical Emission Spectrometric Method for Trace Elemental Analysis of Water and Wastes, Method $0028." 1966—Revised
1991, Applied Research Laborglones, Inc., 24811 Avenue Starford, Yalencia. CA 91355,

TABLE 1C.—L1ST OF APPROVED TEST PROCEDURES FOR NON-PESTICIDE ORGANIC COMPOUNDS

[Table 1C revised by 56 FR 50759, October 8, 1991]

EPA Method Number 7
Faramete:! GC ASTM Other
GC/MS HPLC | Standerd memocs
1. Acenaphthene €10 625, 1625 610 [ 6410 B, 6440 B D4E57-87
2. Acenaphthyiene €10 625, 1625 610 { 6410 B, 6440 B D4657-67
3. Acrolen 603 <604, 1624
4. Acryionrile 603 1624, 1624 610
5. Anthracens €10 625, 1625 610 | 6410 B, 6440 B D4657-87
€. Eenzene 602 624, 1624 €6210B. 62208 -
7. Benngine 8 625, 1625 605 Note 3. ¢1
8. Benzo(a)anthracene 610 625, 1625 €10 | 6410 B, 6440 8 De657-87
9. Berzola)pyrene €10 625, 1625 610 | 6410 B, 6440 B D4657-87
10. Benzo{b)fivoranthene €10 . 625, 1625 - 610 | 6410 B, 6440 B De€ES7-87
11. Benzoig h.ipeylene 610 €25, 1625 610 | 6410 B, 6440 B D4£57-87
12. Benzo(k)fiuvoranthene 610 625, 1625 €610 | 6410 B, 6440 B D4e57-67
13. Benzy! chionge : Note 3. p 130:
Nowe 6. p S302
14. Benzyl butyf phthalate 606 625, 1625 6410 B
15. Bis(2-chioroethorxy) methane 611 625, 1625 6410 B
16 Bis{2chioroethyl) ether €11 625, 1625 6410 B
17. Bis (2-ethythexyl) phthalale 606 €25, 1625 6410 B, 6230 B
18. Bromodichioromethane 601 624, 1624 6210 B, 6230 B
19. Bromotorm 601 624, 1624 €210 B.62308
20. Bromomethane 801 624, 1624 6210 8,6230 B
21. 4-Bromophenyiphenyl ether 611 625, 1825 6410 B
22 Carbon tetrachionde 601 624, 1624 |..c.cccoeoee.....| 6230 B, 6410 B l Note 3. p 130
23, 4-Chioro-3-methyipheno! 604 625, 1625 6410 B, 6420 B |
24, Chiorpbenzene 601, 602 624, 1624 6210 B,6220 8 Note 3. p 130
€230 8
25. Chioroethane 601 €24, 1624 6210 B, 6230 B
26. 2-Chloroetnyiviny! ether 601 624, 1624 6210 B. 6230 8
27. Chioreform 801 824, 1624 6210 B,6230 B No'e. p 130
28. Chiotomethane 801 824, 1624 6210 B. 6230 B
29, 2-Chioronaphthaiens 612 625, 1625 6410 B
30. 2-Chioropheno! 604 . 625, 1625 6410 B, 6420 B
31. 4Chiocropherryichenyt ether 811 €25, 1625 6410 B
32. Crwysene €10 825, 1625 610 | 6410 B, 6440 B D4657-87
33. Dbenzo(a Menthracene 610 825, 1625 610 | 6410 B, 64408 D4657-87
34. Dibromoctworomethane . 601 624, 1624 6210 B, 62308
35. 1, 2-Dichiorobenzene . 601,802,612 624,625,1625 6410 B, 6230 B,
: . 6220 B
36. 1, 3-Dichiorobenzene 601,602,612 624,625,1625 6410 B, 6230 B,
62208
37. 1, 4-Dichiorobenzene 601,602,612 | 625,1624,1625 6410 B, 6230 B
: 62208
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TasLe 1C.—LIST OF APPROVED TEST PROCEDURES FOR NON-PESTICIDE ORGANIC COMPOUNDS—Continued

EPA Method Number &*
Parameter’ GC ASTM Other
Standard methods
GCIMS HPLC 17th Ed.
38. 3, 3-Dichiorobenzidine 625, 1625 605 | 64108
39. Dichiorodifluoromethane 61 62308
40. 1, 1-Dichiorpethane 601 €24, 1624 6230 B, 6270 B
41, 1, 2-Drchiorosthene 601 624, 1624 62309, 6210B
£2. 1, 1-Dichioroethene 601 824, 1624 62308, 62108
43. vrans-1, 2-Dichloroethene 601 624, 1624 6230 B, 6210 8
44, 2, 4-Dichiorophenal 604 625, 1625 6420 8B,64108
451, 2-Oichioropropene 601 624, 1624 6230 8,6210B
46. cis-1, 3-Dchioropropene 601 624, 1624 62308,62108
47, trans-1, 3-Dxchioropropene 601 €24, 1624 6230 B, 6210 B
4B. Drethy! phthalate 606 625, 1625 6410 B
49. 2, 4.Dimethyipheno! 604 €25, 1625 6420 B, 6410 B
50. Dimethyl phthalate 606 625, 1625 6410 B
51. Din-busty! phthatate 606 625, 1625 E410B
52. Di-nocty pithaiete 606 €25, 1€25 64108
£3 2, 3-Dimtropheno! 604 €25, 1625 6420 B, 6410 B
542, 4.Dinnototuene 609 €25, 1625 6410 8
55. 2, 6-Dmdroiohuene 609 625, 1625 6410 B
56. Epchlorohygrm......... i Note 3, 2130 Note
: ¢ 6 pSiC2
57. Ethylbenzene... 602 624, 1624 | oo §220 B, 6210 B !
58. Fivoranthe ... ' 610 625, 1625 610 {6410 B, 6440 B | D<€27-€7
59. Fluorene 610 625, 1625 €10 | 6410 B, 6440 B D<€57-€£7
60. Hexachiorobenzene €12 €28, 1825 64108
€1. Hexachiorobutsdiene....... €12 625, 1625 |.... .| 6410 B '
€2. Hexachlorocyclopentadiene €12 $ 625, 1625 | 64108 '
€3. Mexachioroethane €18 €25, 1625 |.... .| 6410 B |
64 ideno (1.2,3-cA)pyrene €10 625, 1625 6410 B, 6440 B Degs?-87
€5. Isophorone 609 €25, 1825 ..| 6410 B !
66. Methyiene chionde 601 624, 1624 ..... 6230 B , Note 3, p.130.
67. 2-Methyi4.6-ghnrtrophenot 604 €25, 1625 6420 B, 6410 B . :
68 Naphthglene 610 625, 1625 €10 | 6410 B, 6440 B i
€9. Nittobenezene 609 625, 1625 6410 B D4EL7-87
70. 2-Nropheno! 604 €25, 1625 |...cereecnnnen. 6410 B, 6420 B i
71. 4-Nitropheno! . 604 625, 1625 6210 B, 6420 B
72. N-Nitrosodimettriamine s 607 €25, 1625 |[...cconvrvnennee 64108
73. N-Nitrosodi-n-propylamine 607 8625, 1625 64108 .
74, N-Nt:osodiphenyiamne 607 1625, 1625 ... .| 6410 B i
75. 2.2-Oxybrs(1-chioropropane) €11 €25, 1625 6410 B f
76. PCB-1016 608 |. 62% .| 6410 B . Note 3. ¢ 43
77. PCB-1221 608 625 6410 B Note 3, p 43
78. PCB-1232 €08 -1 28 S 6410 B Note 3. p 43
79. PCB-12¢2 608 625 6410 B  MNote 3. p &3
80. PCB-1.48 608 625 |
81, PCH. 1254 608 625 6410 B , Note 3. p 43
E2 PCB-1260 608 €25 6410 B, 6630 B | Note 3. p 43,
83. Pentachloropheno! 604 €25, 1€25 |......ccocooe...! 6410 B, 6630 B ; Note 3, p.14d
B4. Phenanthrene 610 €25, 1625 610 | 6410 B, 6440 B D<€57-€7 !
B5. Phenol 604 625, 1625 1..................| 6420 B, 6410 B !
86. Pyrene 610 625, 1625 610 | 6410 B, 6440 B Daes7-87 |
87. 2.3.7.8-Tetrachkxodiberzo-p-gioxin bl -3 B - :
BB. 1,1,2.2-Tetrsctwotoethane 601 624, 1624 €230 B, 62108 1 Nole 3. 9.130
88. Tetrschioroetheng 601 624, 1624 €230 B, 6210 B , Note 3.p.130
80. Toluene 602 624, 1624 6210 B, 62208 |
$1. 1.2.4.Trichiorobenzene 612 625, 1825 6410 B , Note 3. £.130.
$2. 1,1, \-Trchioroethene 601 (| - 624, 1624 6210 B. 6230 8B : |
93.1,1.2-Trichioroethane 601 624, 1624 ..o 6210 B, 6230 B Nete 3, p 130.
94. Trichioroethene 601 €24, 1824 6210 8,62308
$5. Trichiorotivoromethane 601 824 €210 B, 6230 B
86, 2.4.6-Trichiorophe: ol . 604 €25, 1625 6410 B, 6240 8B ]
87. Vinyl chionoe 601 624, 1624 6210 B, 68230 B 1

Toble 1C notes:

\
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* All parameters are expressed in micrograms per Ker (ug/L). .

7 The full 1ex1 of Methods 601-813, 624, 625, 1624, and 1625, are given at Appendix A, “Test Procedures for Analysis of Orgamc Polltanis.” o this Pan 136
The standardized test procedure 10 be used 10 Jetermine the method delection mil (MDL) for these test procedurcs @ given 8! Appendx B, "Delinion ang
Procedure for the Determination of the Method Detection Limi” of this Part 136. )

s 3 “Methods lor Bendine: Chiorinated Organic Compounds, Pentachiorophenol and Pesticides in Walet and Wasiewater,” U.S. Envionmenia! Protection Agency,
eplembet, 1578.

¢ Meihod 624 mey be exlended 1o screen samples {or Aroiein and Acrytonitrila. However, when they are known 10 be present, the prefened methot o these
twD compounds is Method 603 or Method 1624. )

* Method 625 mey be extended 1o include benzidine, hexachiorocyciopentadiene, N-nitrosodiumethyamine, ang N-nirosodiphenylamine. However, when they are
known 1o be present, Methods 605, 607, and 612, or Method 1625, are prelerTed methods for these compounds,

* 625, Screening only.

¢ “Selecled Analytical Methods Approved and Cited by the Uniled States Environmental Protection Agency,” Supplement 1o the Friteenth Edton of Standarg
ethods for the Examination of Water and Wastewster (1961),

* Each snalyst must make an initial, one-time demonsiralion of their ability to generate scceptable precision and accuracy with Methods 601-603. 624, 625, 1€24,
ang 1625 (See Appendix A of this Part 136) in accordance with procedures each in section 8.2 of each of these Methods. Addihonally. each laboratory, on and on-
going bases must spike and analyze 10% (5% for Methods 624 and €25 and 100% for Methods 1624 and 1625) of all samples 10 MOnilor and evaluate laboratery
data quelity in accordance with sections 8.3 and 8.4 of these Methods. When the recovery of sny parameter falls outside the wamning kmids, the anslytcal resuhs for
that parameter in the unspiked sample are suspect and cannot be reporied 10 demonstrate reguiatory compliance.

NOTE: These waming limits are promuigated as an “interim final acton with a request for comments.”

TABLE 1 D.—L1ST OF APPROVED TEST PROCEDURES FOR PESTICIDES?
[Table 1D revised by 56 FR 50759, October 8, 1991}

EPA method number
Parameter pg/L Standard Orher
Method EPATY methods ASTM
17th Eq.
1 AR et e e e GC 608 (6630 B8 C | D3086-92 l Note 3, p. 7, Ncte 4. p.
R.
GC/MS €25 | 641C B ) R
2 AMEIYN. e ettt s s GC e Note 3. p. 83, Note 6,
. p. 568,
3. Aminota™ R TLC Note 3. p. 84, Note 6,
p. S16.
4. Atraton. ... GC Note 3. p. 83, Note 6,
p. 568,
5 Atrazine GC Note 3. p. B3, Note 6,
p. S68.
€ Azimphos methyl ... GC Note 3, p. 25, Note 6,
p. S51.
7. Barban TL.C Note 3. p 104, Note 6,
p. S64.
8 a-BHC GC 608 [ 6530 B&C | D3086-%0 Note 3, p. 7.
GC/MS 625 | 6410 B
8 B-BHC ...ttt emennn . GC 608 16630 C D3086-90
GC/MS €25 | 6410 8
10. §-BHC GC 608 | 6630 C D3086-90
GC/MS 625 | 64108
1. y-BHC (Lindane) GC 608 [ 6630 B & C | 03086-50 Note 3.p. 7, Note 4. p.
30.
GC/MS 625 {6410 B
12. Captan GC e 1 6630 B 1)3086-80 Note 3.p. 7.
13. Carbryl TLC RO Note 3, p. 84, Note 6,
p. 560.
14. Carbophenothion GC e Note 4, p. 30, Note 6,
p. 573
15. Chiorgane GC 606 {6630 B A& C | DINBS-H Note 3.p. 7.
GC-MS 625 {64108
16. Cnloropropham TLC Note 3, p. 104, Note 6,
p. S64.
17.2,4-D GC 6640 B Note 3. p. 115, Note 4,
. 35.
18, A 'D-DDD......ocrrrreere v et st sss s e s sssbrssstans cebees ; GC 608 | 6630 B & C | D3086-90 Note 3, p. 7, Note 4. p.
.
GC-MS 625 | 6410B
19. 44°-DDE GC 608 16630 B&C | D3086-90 Note 3, p. 7. Note 4. p.
30.

1
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TABLE 1 D.—LisT OF APPROVED TEST PROCEDURES FOR PESTICIOES' —Continued

EPA method number
—_———
Parameter pg/L Standard Cirer
Method EPAR? methods ASTM
17th Ed.
GC-MS €25 64108
20. 4.4°-DOT GC 608 | 66308 & C | D3086-90 Note 3. p. 7, Note 4. p.
30.
GC-MS 62516410 8B
21 Demelon-0 GC Note 3, p. 25; Note 6,
p. S51.
22. Demenion-S GC Note 3, p 25, Note 6,
p. SL1.
23. Diazinon GC Note 3. p 25; Note 4,
p. 30; Note 6. p.
Sk,
24. Dicamba GC Note 3, p. 115,
25. Drchiofenthion GC Note 4, p. 30, Note 6,
p $73
26. Drchioran.. GC 66308 8 C Note 3.p. 7.
27. Dicofot 16C e 03086-90
28 Dreldrin .......... lec 608 | 6£308 A C Note 3. p. 7; Note 4, p.
30
} GC-»S 625 | 6410 B i
2 DrOXBINION. ...t e et e e sees s s e caes e es e eees e et GC Note 4. p 30, Noie 6,
| p 73
32 DISUITOI0N oot iciieiis o1 et et ettt ane st ettt teneaeen GC Ngle 3. p. 25, tiote 6.
'op EE.
SV DICION, s e e, TLC , Note 3.p. 104; Note 6,
| P S64
32 ENCOSUNAN Lo s e e i e e serenerene o] BC 608 {6630 B 8 C : D30B6-50 I Note 3.p. 7
1625 | 64108
33 Endosulfan it 608 (6630 B & C | D208E-20 Note 3.p. 7
625 | 64108
34 ERDOSUMEN SUIEIC ..ot it ettt sttt st GC 608 | 6630 C
GC-MS 625 [ 6410 B
35 Endrn GC 608 16630 B4 C | D3066-80 Note 3. 9.7, Note 2. p
30.
GC-MS 3625 | 6410 B
35 Endnr aldehyde.. ... GC | 608
$7. Ethwon GC 1 Note 4, p 30, Note 6,
| B S73
' Note 3. p. 104, Note 6,
p S64.
Note 3. p. 104; Note 6,
p S64.
€0 RePIBCIION coueeeereee e GC 608 | 6630 B & C | D3086-%0 Note 3, p. 7, Note 4, p.
30.
GC/MS 625 [ 6410 B
4. HePlaChion ePOXITE .. oo e e GC 608 | 6630 B & C D3066-50 Note 3. p. 7, Note 4, p.
30, Note 6, p. S73.
GC/WS 625 [ 6410b
42. Isognn GC Note 4, p. 30, Note 6,
p. $73.
A3, LINUION e e oo e JGC Note 3, p. 104, Note 6,
p S64.
<4 Matathion GC 6630 C Note 3. p. 25, Note 4,
p. 30, Note 6. p.
S51.
45. Methiocah TLC Note 3, p. §4; Note 6,
’ : p. S60.
45. Methoxychior GC 6630 B_A C | D3086-B0 Note 3.p. 7, Nole 4, p.
30.
47. Mexacarbate TLC Note 3, p. B4; Note 6,
. p. S&50.

11-15-91

1
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TABLE 1 D.—LisT OF APPROVED TEST PROCEDURES FOR PESTICIDES'—Conlinued

EPA method number
Parameter ug/L Stangard : Ciher
Method EPAY? methods ASTM
17thEg.
' [
48. Mirex GC 6£30B & C Nowe 3.p. 7.
49. Monuron P TLC Note 3, p. 104, Note 6,
p. S64.
50. Monuron TLe Nmessé‘p. 104; Mote 6,
p. . -
51. Nuburon TLC Nole:é‘p. 104; Note 6,
[ .
£2. Parathion methyl.. GC e 6630 C Note 3. p. 25, Noie 4,
p. 30.
53. Parathion ethyl GC 6630 C Note 3. p. 25.
54. PCNB GC 6€30B& C Note 3.p. 7.
£5. Perthane GC D3086-90
£6. Prometron GC Note 3 p €3, Note 6.
p SE8.
57. Prometryn............ . GC Note 3. p €3. Note 6,
p S68.
........ GC Note 3. p E3, Note 6,
p. S68
£9. Proptam ... e s 1 (RN Note 3. p 104, Note 6,
p S64.
6D PrODOYUL coovosteeeeeeeeeeeee e e TLC e Nole 3. p 54, Ncle 6.
p 560
61, SCHUMEION ..o vt rmcaeren e e . TLC e Note 3. p E3. %ote 6.
p SE8
€2, SiUION.ccictiint + e e ee e e TLC e Note 3. p 104, Note 6,
p S64
€3. Simzzine (o R Note 3. p €3 Note 6.
p 568
64. Strobane ........ s e s s 4 e esemsciemmeescienes csresecssenss GC 6630B & C Ncied.p 7.
B5. SWED oo eanns eaamanas st e . Note 3.p 104, Note 6,
p Sb4.
68 24.5-T e GC et 6540 B Note 3.p 115, hote &
p 35
€7. 2.4.5-TP (Silvex) ! 6640 B . Note 3.p 115
68. Te-buthylazine ..... "Nole 3. ¢ 82 Note 6
i : i P SsB
69. Towaphene U < o7 608 6630 B& C . D30BE-%0 “Notle3. o T Nole4 p
: 30.
GC/MS 625 | 6410 B ] ;
70. Yafiuratin GC e | 6630 B (Note 3.p 7

Table 1D Notes:

) Pesticdes are hsted in this table by common name 1or the convenience of the reader. Additional pestcides may be found under Table 1C. wheve entres ave
listod by chemical name.

3 The tull text of Methods 608 and 625 are given at appendix A. *Test Procecures for Analysis of Orgamic Pollulants,” of thes pant 136. The slancardued tes!
procedure 10 be used 10 Getermine the method detecton hmn (MDL) for these test procedures is grven at appendix B. "Definibon and Procedure for the Determunatior
o! the Method Detection Limit"”, of this part 136.

3 “Methods for Benndine, Chionnated Organic Compounds, Pentachioropheno! and Pesticides in Waler and Wastewater,” U.S. Environmental Piotecion Age<y.
Sectember, 1978. Tha EPA publication inciudes thinlayer chromatography (TLC) methods.

8 ooi: ;Methods fzr3 (Angae';;s«s of Organic Substances in Weler and Fluvial Sediments,” Techniques of Waler-Resources Investigations of the US Geoiogal Suvey
. Chapter 16€7).
" T:ée method may be extended 1o include a-BHC, §-BHC, endosutian |, endosulan II, and endrin, However, when they are known 10 exist, Methoc 608 15 the
preferred method.

¢ "Selected Anstytical Methods Approved and Cited by the United States Environmental Protection Agency,” Supplement 10 the Fifieenth Edibon of Swenoard
Methods for the Examenation of Water and Wastewater (1981). -

' Each analyst must make an initial, one-time, demonstration of thew ability 10 generate acceptable precision snd accuracy with Methods 608 anc 625 (See
appendix A of s parl 136) in accordance with procedures given in section B.2 of sach of these methods. Addiionally, sach laboratory, on an on-gong basss. must
spike and anatyze 10% of all samples anatyzed with Memofgoe or 5% of a¥ samples analyzed with Method 625 10 monor and evaluate laboralory cata guatty in
accordance with Sections £.3 and 8.4 of these methods. When the recovery of any parameter falls outside the warning krmuts, the gnalytics! resutis tor that paramaeier
in the unspiked sample are suspect and cannot be reported 10 demonstrate reguialory compliance. These Quality cont'Dl reQuirements aiso apply 10 the Stanca'd
Methods, ASTM Methods, and other Methods cited.

NOTE: These waming fimits are promulgated as an “Imerim final action with a request for comments.”
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TABLE IE.—LIST OF APPROVED HAD‘OLOGICAL TEST PROCEDURES
[Table JE revised by 56 FR 50759, October 8, 1991)

Reference (method number or page)
Parameter and units Wethod EPA? Standard .
rethods 17th ASTM | uscs?
Ed. ]
|
1. Alpha-Total, pCt per et ovverveere e, Proportional or scintifiation counter 900 703 | D1§42-BY ; 3 "
- : (H1t 11 SO, 3= T pp. 75 and 78.
2. Aipha-Counting eror, pCi per ke ...... Proportional of sCINHBUON COUNEY . -ecvuwemcrerrenened Appendix B 703 | D18¢3-81 Lp. 79,
2 g:taffotal. o i A— Proportional counter 900.0 703 | D1890-81 pp. 752~ 783
- BetaLounvrg e7of, pCi.ev ... PrOportonal counter Appendix B 703 | D1ees-21 P79
5. (5) F\nd\\m_’rou.'rpcn per liter Proportional counter 803.0 705 : D2£60-70 !
{5) *14Re, PCi PO WBY —oemrererreerr Scintitlation counter 903.1 706 | D3454-78 ‘p BY.
t

Table i€ Notes:

1 “Prescribed Procediures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032 (1880). U.S. Environmentnl Protecton Agen s1 198C
* Fishman, MJ. and Brown, Eugene, “Selecied Methods of the U.S. Geologica! Survey of Analysis of Wastewaters,” U S. Geological Su-vegye_ (’)ype:“ég.fe Repon

76-177 (1676).

* The method found on p. 7S measures only the dissolved porion whiie the method on p 78 meesures only the susponded porbon. Therelore, the twe resdhs

st be added to oblain the “total™,

[136.2(b) revised by 56 FR 50739, Octo-
ber 8, 1991])

(b) The full texts of the methods from
the following references which are cited
in Tables 1A, 1B, IC, ID, &nd IE &re
incorporated by reference into this
regulation and may be obtained from the
sources identified. All costs cited are
subject 10 change and must be verified
from the indicated sources. The full
texts of &ll the test procedures cited are
available for inspection at the
Envirenmental Monitoring Systems
Laboratory. Office of Research and
Development, U.S. Environmental
Protection Agency. 26 West Martin
Luther King Dr., Cincinnati, OH 45268
znd the Office of the Federal Register.
room 8301, 1110 L Street, NW,,
Washington, DC 20408.

References, Sources, Costs, and Table
Citations:

(1) The full text of Methods 601-813,
624, 625, 1624, and 1625 are printed in

appendix A of this part 136. The full text

for determining the method detection
limit when using the test procedures is
given in appendix B of this part 136. The
full text of Method 200.7 is printed in
appendix C of this part 136. Cited in:
Table IB, Note 5: Table IC. Note 2: and
Table ID, Note 2.

(2) "Microbiological Methods for
Monitoring the Environment, Water and

11-15-91

Wastes,” U.S. Environmenial Protection
Agency. EPA-600/8-78-017, 1978.
Available from: ORD Publications,
CERI], U.S. Ervironmental Protection
Agency. Cincinnati, Ohio 45268. Table
1A. Nete 2.

(3) “Methods for Chemical Analysis cf
Waler and Wastes," U.S. Environmental
Protection Agency. EPA-600/4-79-020,
March 1979, or “Mcthods fer Chemical
Analysis of Water and Wastes,” U.S.
Environmental Protection Agency. EPA-
600/4-79-020, Revised March 1983.
Available from: ORD Publications.
CERI, U.S. Environmental) Protection
Agency. Cincinnati, Ohio 45268. Table
1B, Note 1.

{4) "Methods for Benzidine,
Chlorinated Organic Compounds.
Pentachlorophenol and Pesticides in
Water and Wastewa'er,” U.S.
Environmental Prolection Agency, 1978.
Availuble from: ORD Publicatiorns,
CFRI. U.S. Environmental Prolection
Agency, Cincinnati, Ohio 45268, Table
1C. Note 3: Table D. Note 3.

(5) "'Prescribed Procedures for
Measurement of Radioactivity in
Drinking Water,” U.S. Environmental
Protection Agency, EPA-500/4-80-032,
1880. Available from: ORD Publications,
CERI U.S. Environmental Protection
Agency, Cincinnati, Ohic 45268, Table
IE. Note 1.

(6) “Standard Methods for the
Examination of Water and

\

Weastewater,” Joint Editcriel Board,
American Public Health Association,
Americon Weater Works Association,
&nd Water Pollution Cortrol Federaticn,
171h Edition, 1989. Aveileble from:
American Public Health Assotiation,
1015 Fifteenth Street. NW., Washington.
DC 20036. Cost: $90.00. Tables 1A, 1B,
&nd IE.

{7} Ibid. 15th Edition, 1880. Table 1B,
Nole 30; Table ID.

(8) Ibid, 14th Editien. 1975. Table IT
Notes 17 and 27.

(9) Ibid. 33th Edition. 1971. Table 1B,
Nofe 31.

{10) "Selected Analytical Methods
Approved and Cited by the United
States Environmenta} Protection
Agency,” Supplement to the 15th Edition
of Standard Methods {or the
Examination of Water and Wastewater,
1981. Available from: American Public
Health Associziion, 1015 Fifteenth
Street NW., Washingion. DC 20036. Cost
available from publisher. Table IB, Note
10; Table IC. Nete 6: Table ID. Note 6.

{11) "Annua) Book of Standards—
Water," Section 11, Parts 11.01 and
11.02, American Society for Testing and

‘Materials, 1991. 19316 Race Street,

Philadelphia, PA 19103. Cost available
from publisher. Taet:les 1B. 1C, 1D, and IF.
(12) "Methods for Collection and
Analysis of Agquatic Biological and
Microbiological Samples.” edited by
Britton, L.). and P.E. Greasnn.
Techniques of Water Resources
Investigations. of the U.S. Geological
Survey, Book 5. Chapter A4 {1989).

[Sec. 136.3(b)(12)]
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Available from: U.S. Geologicel Survey,
Denver Federz] Center, Box 25425,
Jenver, CO 80225. Cost: $8.25 {subject 1o
change). Table 1A,

{13) "MethoCs for Determination of
Inorganic Substances in Water and
Fluvial Sediments,” by M.]. Fishman and
Linda C. Friedman, Techniques of
Water-Resources Investigations of the
U.S. Geological Survey, Book 5 Chapter
A1 (3989). Available from: U.S.
Geological Survey, Denver Federal
Center, Box 25425, Denver, CO 80225.
Cost: $108.75 (subject {o change). Table
1B. Note 2.

{(14) "Methods for Determination of
Inorganic Substances in Waler and
Fluvial Sediments,” N.W. Skougslad and
others. editors. Techniques of Water-
Resources Investigations of the U.S.
Ceologicel Survey, Book 5, Chapler Al
{(1979). Aveaileble from: U.S. Geological
Surveyv. Denver Federzl Center, Box
25425, Denver. CO 80225. Cos!: $10.00
{subject to chenge). Table IB, Note 8.

(15) *“Methods for the Determination
of Orgznic Substances in Water and
Fluvial Sediments," Wershaw, RL., et
al, Techniques of Waler-Resources
Investigations of the U.S. Geological
Survey. Book 5, Chapter A3 (1887).
Aiailable from: U.S. Geological Survey.
Denver Federz] Center, Box 25425,
Denver, CO 80225. Cost: $0.90 (subject to
change). Teble 1B, Note 24; Table ID,
Note 4.

(16) “Water Temperature—Irfluential
Factors. Field Measurement and Dala
Presentation,” by H.H. Stevens, Jr.. ].
Ficke. and G .F. Smoot, Techniques of
Water-Resources Investigations of ‘he
U.S. Geological Survey, Book 1, Chapler
D1.1975. Available from: U.S.
Geological Survey, Denver Federal
Center, Box 25425, Denver, CO 80225.
Cost: 8§1.60 (subject to change). Table 1B,
Note 32.

(17) "Selected Methods of the U.S.
Geologicel Survey of Analysis of
Wastewaters,” by M.]. Fishman and
Fugene Brown; U.S. Geological Survey
Open File Report 76-77 (1876). Available
from: U.S. Geological Survey, Branch of
Distribution, 1200 South Eads Street,
Arlington, VA 22202. Cost: £13.50
{subject to change). Table IE, Note 2.

(18) "Official Methods of Analysis of
the Association of Official Anzlytical
Chemicals™, Methods manual, 15th

Editicn {1990). Price: $240.00. Available
from: The Association of Qfficial
Analytical Chemisls, 2200 Wilson
Boulevard. Suite 400, Arlington, VA
22201. Table IB, Note 3.

(18) "American National Staridard on
Photographic Processing Effluents,”
April 2,1875. Available fiom: American
National Standards Institute, 1430
Broadway. New York. New York 10018.
Table IB, Note 9.

(20) “An Investigation of Improved
Procedures for Measurement of Mill
Effluent and Receiving Water Color,”
NCAS] Technical Bulletin No. 253,
December 1971. Availeble from: -
National Council of {he Paper Industry
for Air and Stream Improvements, Inc.,
260 Madison Avenue, New York, NY
10016. Cost available from publisher.
Table 1B, Nole 18.

{21) Ammonia. Autemated Electrode
Method. Industrial Method Number 379-
75WE, dated February 19,1976,
Technicon Auto Analyzer I Method

and price available from Technicon
Industrial Syvstems, Terrylown, New
York 10591. Table 1B, Note 7.

(22) Chemical Oxygen Demand,
Method 8000. Hach Handbook of Wa er
Analysis. 1979. Method price available
from Hach Chemical Ccmpany. P.O. Box
389, Lovelend. Colorado 80537. Table 1B,
Notle 14.

{23) OIC Chemical Oxygen Demand
Method. 1978. Method and price
availsble from Oceanography
Intemational Corporation, 512 West
Loop. P.O. Box 2980, College Station,
Texas 77640. Table 1B, Note 13.

(24) ORION Research Instruction
Manual, Residual Chlorine Electrode
Model 87-70, 1977. Method and price
available from ORION Research
Incorporation, 840 Memorial Drive,
Cambridge, Massachusetts 02138. Table
1B, Note 16.

(25) Bicinchoninate Method for
Copper. Method 8506, Hach Handbook
of Water Analysis, 1879, Method and
price available from Hach Chemical
Company. P.O. Box 300. Loveland,
Colorado 80537. Table IB, Note 19.

(26) Hydrogen Jon (pH) Automeated
Electrode Method, Industrial Method
Number 378-7SWA. October 1976. Bran

\

Environment Reporter

& Luebbe (Technicon) Auto Analyzer 11,
Method and price available from Bran &
Luebbe Analyzing Technologies. Inc.

Elmsford, N.Y. 10523. Teble 1B. Note 21.

{27) 1.10-Phenanthroline Method using
FerroVer Iron Reagent for Water, Hach
Method 8008, 1980. Method &nd price
available from Hach Chemicel
Company. P.O. Box 369 Loveland,
Colorado 80537. Table IB, Note 22.

{28) Periodate Oxidation Method for
Menganese, Method 8034, Hach
Handbook for Water Analysis, 1879.
Method and price available {from Hach
Chemical Company. P.O. Box 388.
Loveland, Colorado 80537. Table IB.
Nofe 23.

{23) Nitrogen, Nitrite—Low Range,
Diazotization Method for Water and
Wastewater, Hach Method 8507, 1979.
Method and price available from Hach
Chemicz]l Company, P.O. Box 389.
Loveland. Colorado 80537. Teble 1B,
Note 25.

(30) Zincon Method for Zinc. Method
8009. Hach Handbook for Wzter
Analvsis, 1979. Method and price
availzble from Hach Chemical
Compzny, P.O. Box 389, Loveland.
Colorado 80537. Table 1B. Note 33.

(31) "Direct Determinztion of
Elemental Phosphorus by Cas-Liguid
Chromatography.” by R.F. Addison and
R.G. Ackman, Journal of
Chromatography. Volume 47. No. 3. pp.
421-426. 1870. Available in most public
libraries. Back volumes of the Journal of
Chromatography are available from
Flsevier/North-Holland. Inc.. Journal
Information Centre, 52 Vanderbilt
Avenue. New York, NY 10164. Cost
aveilable from publisher. Table IB. Note
28.

(32) “Direct Current Plasma (DCP)
Optical Emission Spectrometric Method
for Trace Elemental Analysis of Water
and Wastes, Method AES0028." 1888,
revised 1991, {with appendix), Applied
Research Laboratories, Inc., 24611
Avenue Stanford, Valenda, CA 91355.
Table IB, Note 4.

(c) Under certain circumstances the
Regional Administrator or the Director
in the Region or State where the
discharge will occur mey determine for
a particular discharge that additional

{Sec. 136.3(c)) 60
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parameters or pollulents must be
reported. Under such circumstances,
edditional test procedures for analysis
of polletents may be specified by the
Regional Administrator, or the Director
upon the recommendation of the
Director of the Environmental
Moritoring Systems Laboratory
Cinciznati.

[136.3(c) 2mended by 56 FR 50759, Octo-
ber 8, 1991)

{d) Under certain circumstances, the
Admintstrator may spprove, upsn
recommendation by the Director,
Environmental Monitoring Systems
Laboratory—Cincinnati, edditional

altemnate test procedures for natioowide
use.

[136.3(d) amended by 56 FR 50759, Oc-
tober 8, 1991)

(e) Sampte preservation procedures,
conteiner materigls, and meximum
alloweble holding times for parameters
cited in Tebles 1A, IB, IC, ID, end IE are
prescribed in Teble 1. Any person may
apply for a variance from the prescribed
preservation fechniques, container
materie}s, and maximum holding times
applicable to samples taken from a
specific discharge. Apphcations for
vartances may be made by letters to the
Regioneal Administrator in fhe Region in
which the discharge will occur.
Sufficient data should be provided to
assure such variance does not adversely
affect the integrity of the sample. Such

dats will be forwerded. by the Regions]
Administrator, to the Director of the
Enviroamental Monijtoring Systems
Laboretory—Cincinnati, Ohio for
technical review end recommendations
for ection on the variance application
Upon receipt of the recomemendations
from the Director of the Environmental
Monitoring Systems Laborstory, the
Regional Admiristrator may grant a
variance applicable to the specific
charge to the applicant. A decision to
approve or deny a varience will be
mede within 80 days of receipt of the
application by the Regional
Administrator.

[136.3(¢) amended by 56 FR 50759, Octo-
ber 8, 1991)

TABLE I.—REQUIRED CONTAINERS, PRESERVATION TECKNIOUES, AND HOLDING TIMES

[Table 11 2mended by 55 FR 33439, Au-
gust 15, 1990}

Parameter NO /name i Conmamer ! Preservauon 1 2 Maximurm hoiing time ¢
1
Tabie A—Baciens! Tesis: |
1-4 Coirdorm, fecal and total ... l P,
S FOCB! SUBPIOCOCL! oo ceecmenrecocrns cermreeacenricnne wnr] P
Tabdle lB—Inovpamc Tosts-
1. Agiotty.. . P,
2. Alllhm?y P,
4 Ammong . . P,
1} B-ochom' orypor oovmnd P,
11 Bromece P,
14, Boxhemical orypen oemand, cardons- | P,
coous ‘
15, ChOMCAl OXyRE™ DOMBNG..ooocveeceneaesaenerien [ I T Coot, 4°C. H,$O. 1o pH(! 28 cays
16 Chiorse..oecoe, P.G. Nonre teaured .. Do.
17. Chionne, towl resdual P.G v OO Analyze rmmecately
21. Color P.G (o7~ TR =L T N - Y, ]
23-24 Cyarede. total and ameradie 10 chionm | P, G... ...! Cool, 4*C. NaOH |o pH> 12. . 14 cays *
ahon. 0 69 ascortec acro *
25 FIOOMDE .. .. e e e P....... ... NOnNe requved . . . ‘28 ceys
27. Hargness ... PG HNO, 10 pHc2, H:SO. m € monthg
pH<?2 ’
28. Hycrogen on (pH) P.G .{ None required . ... .| Analyze immmetaiety
31, 43, Kpeicahl and o7QaneC IMIOReN ............ooeeeens PG s Cool. ¢'C. H7$O |o pH<2 ....... ze s
Metats:?
T8 Chromum Ve cecesioiseccens e Py G Cool. 4°C.... i ' 24 hours
35 Mercury P.G HNO, to pH< 2. 1 28 gays
3, 58,10, 12, 13,18, 20, 22, 26, 29, 30, 32- |P. G........... e B0 .., 6 montts
34, 36. 37, 45, 47, 51, 52, 58-80, 62, 63, H
70-72, 74, 75 Melsis, excopt chrormwum Vi
ang mercury. 1
38 Nnrate P.G Cool. 4°C ... .. 48 hours
35, Narate-rimte............ P.G Cool, 4°C, H,SO. 1 pH<2 l 28 cays
40. Name P.G... L Cool, C ! 48 howrs
41, ON and grease G Cool 10 4°C, HCl or H,S0, | 28 eays
to pH<2.
42. Orpanec carbon P.G Cool, 4°C, HCl or H,50. 10 De.
pH<2.
44, Orthophosphate PG Fier M\o&y Cool, 4°C 48 hovrs
46. Oxypen. DSsoed PIODE .........cc..eorocoeercereniene G Bomie and | None requrred .. Jl Analyze rmmedciately
. 10p.

11-15-91
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TABLE N.—REOUIRED CONTAINERS, PRESERVATION TECHNIOUES, AND HOLDING TimES—Continued

Psrameier Nc./name Container t Preservation -8 . MazITm hoKng tme ¢

1 Fo on e and store i Cark_ . & hours
Cool. ¢'C, HSO,lopH<2 H

47 Winkier
48. Phenols
48 Phosphorus (slementst)

S5 Resdur, Nonfnierabie (TSS)
56 Reudue, Sefieadie ... .
57. Reschue, volatie

€9, Senca
64. Specric conduciance
€5. Sutiale ... . R L | . R
66 Suﬂoe.... — , Cool. €°C 08 2nc aceiste 7 coys

! phus  sothum  hydromge 10

PH> 9. . .

67 Sutie . .. ... | P. ..., None tequred .. .. . Analyze mnmeCiaiely
6F. Suriactants TP, ! Cool. 4°C. . 48 hours
€9 Temperais P. 1 None requred . I Ansiyze
73 Tuteanty. P

. | P G — [Cool.aC. . .. . 48 hou's

Tabie IC—Organk Tes's ‘ i ;

93, 18-20, 22, 24-28, 34-37, 39-43, ¢5-47. G, Tettion. - Cocl 4°C. 0 008% Na:S:0 14 days
56, 66, BB, B9, 52-95. §7. Purgesdle Halo- |  hkned .

carbons seplum .
6. 57. 80 Furgeadle aromalc hydrocarbons ... | ... 60 . Cool, 4°C. D 0DE" Na:5:0,%. bo
| bW 10 pH2Y.
3. 4. Actolein ang acrylondnie .. ... ..o . B0 ... Cool. a'C. 0 008% Na.5.0,%, Do

i i Agust pH1C 4.5 10
23. 30, 44, ¢§, £3, €7, 70, 77, B3, E5. 96 . G. Tefion. Cool. 4°C. 0 00B% Na:$-0.* 7 Gays unii exlraction

Phenols 1!, hred cap I 4C Cays aner
eriraclon
7.38 Berzones™ .. .. . i 7 Cays unh! eriracton
14, 17, 48, 50-52 P'\!N\lle eslus" . . l . 7 Says unut extracton
4C cays aner
eriiachon
T2-74. Narosarmunes 1 ] B0 ! Cool. 4°C. siore in carn, Do
| 000E% N#:S:05°
76-82. PCBs " acrylontnie ..o e 00 Cool. 4°C .. Do
54, 55 €5, 65 Nrroaromalcs anc nophorone ' | L 60 .. e .. Cool, 4°C, OOOB% Na S0, Do
store m Oark
1,2, 5 8-12. 32, 33, 58, 59, 64, 68, 64, B6. | ..00..... - - Do -
Polynuclea! aromet hyOrocarbons ',
15,16, 21, 31, 75, Maiosthers . . Cool, 4°C, 0 008% Na,$:0,° Do
28, 35-37, 60-£3, §1. Chionnated hydrocar- | ... ... Cool. &°C . ‘ Do
bors ). .
87 TCOO M R . D - Coot, 4°C, 0 DO8% N3, 5.05% | Do
Table ID—Pesticdes Tests
1-70. P 083 ' 1 ..cotricennmsnnss i anne ¢o Cool, °C.pH &8 ™. Do.
Tabdle (E—Rathoiopcal Tosts:
1-5. Aipha. beta anc ratumm .. | PGl HND; 10 pH<2‘ € months

Tabie it Noles

! Polyethylene (P) or Glass (G).

3Sample preservation should b perormed immedialely upOn sampie cokecton For composre chemica! sampies each
ahQuo! shouig be preserved al the tme of Collecton. When use Of AN JUIOMAIed sampier makes 1 MPOEIDIe 10 pieseve
each shquot, then chemcal sampwrs may be preserved by mamtaming st 4°C unti compomiing and sampie spitng &
compieled.

*When sny sample & 10 be shEpPed by COMMON carer o sam l‘hva.zh the Unied Siates Maits, 1 must comply wiih the
Depariment of Transporiation Hazaroous Materals Reguiabons (48 CFH Pant 172). The person ofter such maieral for

transpOrBlion i responsible 10r ensunng such compuance. For the preservelon requeements of Ts I, the Onice of
Hazargous Matensls, Matenals Transporaton Bursau, Depantment of Transporiation has Gelerrined that the Hazaroous
Materaly Requiations GO not apply 10 the followang matecia ochione st (HC!) in waler solvions at concentralions ol

0.04% by wegnt or less (p™ about 1.96 or grester); Niinc bc-d (HNO,) 1 water s0iutons at concentrations of 0.15% by weght
of iss (H about 1.62 otn:vulu) Sutfune asxd (H,SO.) in water solions at concentrabons of 0.35% by weght or less (oM
ebovt 1,95 or g's Sodum hydronde (NaOH) n water solulions st concentraons o 0.080% by weght o less (DH
abovt 12.30 or less).
*Sampies shovid be analyzed &3 300N as possibie afier coliection. The times lsled are the maxmum Lmes tha! sampies
may be heid befors analysis and stifl be comsidered vahd. Sampies may be heid for longer penods only f the permmnes. of
monitonng laboratory, has date on file 10 show that the specic types Of samples under study are sladie for the Ionger me,
and has received & vanance from the Regona! Adminstrator under §136.3(s). Some sampies may nol be stadie for the
i ' n the . ot monronng hbouwy @ obhgstet 10 hoid sample for a shorier

f m; 10 Mmaintasn sampie slabirty. See § 136.3(s) for Cetads. .

p:mﬂl Optionaly sl samdies may Do tested with isad acetale paper
present i de s present, d can be removed by the sostion of
obined. Thaumohnm-wdnndmN-OH-uo.dpr'lZ

2 [}
before pH adjvsiments in uoor to owtermne I suthce
COCMiUM nirgle powder [ ]

é
i
i
§
$
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HAZARDOUS WASTE CRITERIA

S-853

161:1887
APPENDIX JI1—CHEMICAL ANALYSIS
TEST METHODS Compound Method Compound Melhod
Tables 1. 2. and 3 specify the appropriate Numbers Numbers
ana!yvtica] procedures. described in “Test Benzotnchionde.. £120, 8253  Methyl bromice BZC B22D
Methods for Evaluating Solid Waste, Physi- Benzylchlonde. ... £120. 8250 €263
czl Chemical Melhods,” (incorporated by Benzo(bjfiucanthene §100, 8250  Methyl ethyl ketone BB BZ4D
reference. see § 260.11) which shal) be used 8310  Methyl isobutyl kelone 8315 Ezed
10 determine whether a sample contains a Bis(2-chioroethoxymethane)............. 8010, 8240  Napthaiene ... E100 £250
given Appendix VII or VIII texic constitu- Bis(2-chlorogthyljether 8010, 8260  Nepthoquinone 8IS ELLD
ent. Bis(2-chloroisopropyljether . 8010, 8240 - Nitrobenzene .. . BOY E2ED
Tzbie 1 identifies each Appendix V11 or Carbondisuffige......... 8015, 8240  4-Nirophenol ... .. . 8020 &220
V111 organic constituent along with the ap- Carbon tetrachioride . B010. 8240  1.1-DimethylthyGrazine (UDIMH) 8250
proved measurement method. Table 2 iden. Chloridene ... 8080. 8250  2-Nidropropane &8I0 Bzl
tif;es the corresponding methods for inor- Chiorinated biphenyls .. 8080. £250  Paraldehyoe (tumer of acetaigenyae; | BUE EZ4D
ganic tpecies. Table 3 summarizes the con. Chiorinated dibenzo-p-dioxin B280  Pentachiorophenol 84T E250
tenis of SW-846 and supplies specific sec- Chioringled dibenzofurans .. 8280  Phenol. .. ‘ B4 EZED
1ion and method numbers for sampling and Chioroacetaldehyde ... 8010, 8240  Phorate ... .. 8140
anziveie methods. Chiorobenzene ..o 8020. 8240 Phosphotod:thioic acid este’s [3¥3]
Prior 1o final sampling and analysis Chloroform. . 8010, 8240  Phthaic anhydrde BOYD 22vh
meihod selection the znalyst should consult Chloromethane .. 8010, 8220  2-Ficolne .. BIGI BZ5D
the specific section or method described in 2-Chiorophenol . 8040. 8250  Pyndine. B E230
SW. 846 {or additiona) guidance on which of Chrysene .. ... 8100. 68250  Tetrachiorobenzene!s) D B2l E2iD
the zazproved methods should be employed €270  Tettachioroethane’s) I Bli0 BZeD
for a specific sampie analysis situation. Creosote " ... .. ... E100. 8250  Tetrachloroethene ’ B2:0 Ez<l
THBLE 1—ANALYSIS METRODS FOR ORGANIC giif{_‘j’;\'da—- e g'ig 2259 ;e;'achlo'op'»e.‘-ol 84D E2LT
q €) ... 0. €250 oluere 20 BT
CreEmCaLS CONTAINED 1k SW-B46 Dichioroberzene(s) . . ... ... ... B3O10. €12 Toluene crsocyanate!s) 2 Ee!z(:sé
[Amended by S1 FR 5330, February 13, 8250  Toluenediamine £250
1986: &1 FR 6341, February 25, 1986: 51 g'c::m"e’“”:e‘s) 810 8240 24-Toluenedizmine £250
“cen H . ichloromethane R 8C10. 6240 2 6-Toluenedizmine 250
FR 2 728, October 24, 1986. 54 FR  penipophenoryacetic acd . £150. 8250  Z4-Toluenediamine g;a;
41407, October 6. 1989; 85 FR 18505, Dichioropropanol - 8120 £250  Texaphene E060 EZED
May 2. 1990: 5 FR 50482, December 6, 24-Dimethylphenol . ... B340 £250  Tnchioroethane 8710 8240
19901 Dimethy! sutfate . ... .. . ... £250 €270  Tnchicroethene.s) COED0 B24D
Dinittobenzene ... ... 8090 8250  Tnchiorofivoromettane E2°0 8240
Method 4 6-Dinitro-o-cresol.... ... 8540, E25D Trehiorophenol!s) 8345 B2ES
Compound Numbers Z.4-Dinitrotoluene ... 8090, 8250 2 4 5-Tnechioroprencsy proprorc e2¢. B350 B2iC
2 6~-Dwnitrotoluene ... 8960 8250 Trizhioropropane ' BSC BLel
A etoninie. B030. 8240 Engnn.. . | BOBD 8250 Vinyl chionge 800 Ezer
Lerolesn 80530, E240 2-Ethoxyethanol...... .. ... ... 530, 8240  Vinyhoene chionge , BU°C Bze
Acrylamioe 8015. 6240 Ethyl ether ... ISR 8015 §220  Xviene ©Bl2C Ei4D
ACrvionimE 8030. 8220 Ethyiene oibromide 8010, 8240
Z2-Aming-i-methylberzene Ethylene thioutea ... . £250, 8330
{0=T OIIGINEY s oo e gz50  Formaoehyde ... . 8015. 8240
4= Aming=t-methylberzen Formic acid . ... 8250
(D= TOMNGINEY oo e 8250 Heptachior 8080. £250
ANENE oo g250  Hexachioroberzene . £120, 8250
Benzene. ... oo 8020, 8024 Hexachiorobutadiene ... £120. B250
Berzizjanthracene ... .. £100. 8250 Hexachloroethane .. ........ 8010. 8240
8310  Hexachlorocyclopentadiene 8120, 8250 t Analyne for phenanthrene a2nd carba-
BenZOEIDYIENE . oo 8100, Bsg?g E:::?;;H;a"‘b;“” 8080. %22553 zole: if these are present in a ratio between
Berzo/k) UOIantHENe .......cooovevcreerees 8100, 8250 Methanol..... 8010, 62¢0 1.4.1 and 5.1 creosote should be consid-
8270, B310 Methomy! . 6250 ered present.

8-16-91
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FEDERAL REGULATIONS

TABLE 2 — ANLYSIS METHODS FOR INORGANIC CHEMICALS AND MISCELLANEQUS GROUPS OF ANALYTES CONTAINED IN SW-8462

Compound Third Edition Method(s) Second Edition
Method(s)

AlUMINUM 6010 .
ARLIMONY. o e B010 . 7040, 7041
ATSBNIC . e, B0T10 . e 7080, 701
Batium. ... BO10 . 7089, 7081
BerylliUm . . 6010,7090,7081. . ... .. e
BOTON. . e 6010 .
Cadmium ... . 6010 . 7130, 1131
CalCium . 6010 .
CRTOmMIUM . e B0T0 . e 7190, 7191
Chromium, Hexavalent ... ... .. ... ... ... ........... L 7185, 71196, 7187
Cobalt .. .. B010 .
Copper o 6010,7210, 7210 . ...
IOn . e 6010, 7380, 7381, .. ... e
Lead . ... e B010 . e 74207421
MagnesIum .. ... B010 .
Manganese. .. . ... ... 6010,7460, 7461, ... ... ...
MeETCUrY .. Lo | 7470, 7471
Molybdenum ... .. . L BOI0 . .. .
Nickel e B010 . .. 7820. 7521
Osmium. ... T80
Potassiem. . . .. 6010 .. .
Selenium . 6010 .. . 7740, 7741
Siicon . . 0010 .
Silver. L 6010 . ... _17760. 77€1
SoCium .. 6010, 7770 ...
Thalium. . . 6010.7840. 7841 .. ... .
Vanzdium ... L e 6010, 7210, 7811, . ...
ZINCE. .. 6010,7850,7¢51. .. ... .
CyamigeS ... . e . 19010
Total Organic HallBes . ... ... ... . ... ... 8022 . . 19020
Sulides . .. e 9030
Sullates. .. L 9035.9036.9038. .. ... ... ..
Tetal Organic Carbon .. ... ... 8060 . ..
Phenolics .. ... .. 9065. 90667, 8067 ... ... ... ... .
Oiang Grease .. ... . ... ... 9070, 9071 . ..
Toia: Colform . ... . €131, 8132 .
Nitrtgte . .o 8200 .. .
Chlonges ... ... 0250,8251,8252. ... ... ..
Gross Alpha and Gross Beta . ... . ... ... ... 8310 . ...
Alphz-Emitting Radium Isotopes. .. ...................... L1 =
Radium-228 . ... ... ... .. . ... 8320 . .

* The Third Edition of SW-846 and its Revision | are available from the Government Printing Office, Superintendent of Document$, Washington,
DC 20402, (202) 783-3238. document number 955-001-00000-1.

* When Method 9066 is used it must be preceded by the manua! distillation specified in procedure 7.1, of Method 9065. Just priot {o distillztion
in Method 9065, adjust the sulfuric acid-preserved sample 10 pH 4 with 1 + 8 NaOH. Afier the manual distillation is completed, the autcanalyzer
manifold is simplified by connecting the re-sample line directly to the sampler.

[Table 2 revised by 54 FR 40266, September 29, 1989; amended by 55 FR 8349, March 9, 1930}

TABLE 3 — SAMPLING AND ANALYSIS METHODS CONTAINED IN Sw-B84g*

[Table 3 revised by 54 FR 40266, September 29, 1889; amended by 55 FR 8349, March 9, 1990)

Tit Third Edition Second Edition
itle
Section No. | Method No. | Section No. | Method No.
Uty ConIIOl . oL et e e 10 | 00 |
L] oo [T op {1+ o T PP 11 o 01 |
QUality COntIOl . Lttt ittt et e e e 12 e
Method Detection Limit. ... ... . i i i i 13 b e
Data RepOrting. .. v oottt e e, & e O
Quality Control Documentation. .. ... ...ttt 15 b
R BTN ... i e e 16 e
Choosing the Comect ProCeaUIE ... oottt et e ieie ey 20 e e
N o< N -3 T O e
ReqQuUITed INfOrMatON . . ittt et et e e 2 R O P
Implementing the GUIJANCE .. ... ..ttt i cie e aieia e, 23 ] e e
(00101 Y U 7 1 e 24 |
24

Environment Reporer
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HAZARDOUS WASTE CRITERIA 161:1889

TABLE 3 — SAMPLING AND ANALYSIS METHODS CONTAINED IN SW-68468 — Continued

Thirg Egrtion Seconc Edition
Title

Section No. 1 WMethod No. | Sectior No. !Memoc No.

Crounc Weter ... 25

References . 26

Metelic Arzlyes .. 30

Sempling Consigerations 31

Szmple Freparetion Methocs .32

Acic Digestion of Watere for Tota! Recoverable or Dissolved Metals for Anslysis by Flame: 3.2
AAS or ICP. ‘

Acic Digestion of Aquecus Semples anc Extracts for Total Metzis for Analysis by Flame; 3.2
AAS or iCP. 1

Acic Digestion of Acueous Semples and Extracts for Total Metals for Analysis by Furnace! 3.2

AAS.

Dissolution Procecure for Oils. Greeses, or Waxes ...

Ac:c Digestion of Seciments, Slucges and Soils .........
Methoce for the Determingtion Of Mets!s e,

Ingductive'y Coupled Pizsme Atomic Emissions Spectroscopy .

Aicmic Absorptior Methoss ...

Algminum, Fleme A&S ...

Arnumony. Flzme AAS .. 7.0

Artimony. Furnace AAS 7041 (70 ! 7041

krsenuc. Furmece AAS L 7060 .70 , 7060

Arsenic, Cesedus Hycnice ALS 7061 70 7081

Eenum. Fizme ARS .. 7060170 7080
sum. Furngce £4S 7081170 7081

viium, Fleme ALS .
Eervium, Furnzze AAS L
Cecmum Fiegme ARS ..
m. Furngze AARS
CFiegme AAS
Crromium. Flame AAS
Cre Furnece £AS ...
. Hexzvelent. Cogrecip
. Hexezvelent. Coiorimeing ..
. Hexgvelent. Chelgtion/Extrection
. Hexzvelent, Ditfererta! Pulse Polarogrephy .
Cote't. Flzme AAS
Cozett. Furmzce AAS
Ccoper. Figme ALS
Cepper. Furnzce ARS
Iren. Figme AAS
lren, Furrzce AAS . -
Leec. Flame AAS ..
Lezd. Furngce AARS ..
WVegnesium. Flame AAS
tzncenese. Flame AAS .
Manganese. Furnace AAS
Mercury in Liguig Wezste, Menue! Coid Vapor Technique ..
Mercury in Sonc or Semisciic Waste, Menua!l Coic Vapor Technigue .
Molybdenum. Flame AAS ..
NMolybdenum, Furnzce AAS
Nickel. Flame AAS ...
Osmium, Fleme AAS ...
Fosessium, Flame AAS ..
Selenium, Furnzce AAS
Selenium. Gzseous Hydride AAS
Silver, Flame AAS
Silver, Furnace AAS
Sodium, Flame AAS .
Thallium, Fiame AAS
Thallium, Furnace AAS ...
Tin. Flame AAS
Vanadium, Flame AAS .
Vanadium. Furnace AAS .
Zine, Flame AAS ...
Zinc, Furnzce AAS ...
Organic Analytes .................
Sampling Consigerations .....
Sample Preparztion Methods ...
Extractions ang Preparations ........cceceiencininnensnneee
Organic Extraction ang Sample Preparation

neugn
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FEDERAL REGULATIONS

TABLE 3 — SAMPLING AND ANALYSIS METHODS CONTAINED IN SW-846® — Continued

Thirg Edrtion Secong Ecition
Title
Section No. Method No. | Section No. [Method No.
Separatory Funne! Liquig-Liguid Extraction ..... . 4.2 3510 { 4.2 3510
Continuous Liquig-Liguic Extraction 4.2 3520 | 4.2 3520
SOXNIEL EXTTECHON eeireei ittt et ts st crasersas s s s benssaesessenosetassssonsannnteserssseserons 4.2.1 3540 [ 4.2 3540
Ukrzsonic Extraction ...... 421 3550 | 4.2 3550
Weste Dilution .. 4.21 3580
Purge-and-Trap 4.2.1 5030
Protocol for Analysis o 421 *5040
CIBBNIUD i recerre i et et st et s e entasts et sssanesanebasrenans 4.2.2 -
Cleanup 4.2.2 3600 |.....
Aluming Column Cieanup 1422 3610
Alumina Columr: Cleanup ang Separahon of Petroleum Wastes ........................................ 4.2.2 *3611
Florisif Column Cleanup 422 3620
Silica Ge! Cleanup 4.2.2 3630
GEl-PErMEZHION CIBBNUD ...ooeeeiieeeiecrire ettt st se e ten s ras s saseaessas e e st sasnstenessensenaneses 422 3640
Acig-Bese Panition Cleanup .. 1422 3650 | 4.2 3530
SUMUL CIBRNUD 1ot renns et sttt .14.2.2 3660
Determinztion of Organic Anzlytes . 43
CGes Chromatographic Methods 431 e
Ges Chromatography ... 431 8000
Hzlogenated Volatiie Orgenics 4.3.1 8010
EDB&and DBCP .o 4.31 8011
Nonhglogereiec Volatile Organics 8015
Aromatic Voigtile Orgenics 8020

Voiatile Organic Compounas in Water by Purge-ana-Trap Capitiary Column GC with

PID anc Electrolytic Conductivity Detector in Series.
Acrolein, AC )lommle Acetoritrile
Phenols ...
Pritalzte Esters
NITOSEMINES ..ottt ie et
Ov"ano'mo'une esticiges =nc PCEBs &s Arociors .
Nriroarometics enc Cyche Kelones
Folynuclear Aromatic Hycrocarbons
HEIOEhErs oo
Chlorinztec HyCrocarbons ...........
Organophesphorus Festcices ..
Organcphesphorus Pesucides: Capiliary Column
Chioringtec HErDICIORS .....occeveereiesessiesisesieieeenes

Gzs Chrometographic/Mzess Spectroscopic Methods .
GC/MS VCIBIES oo
GC/MS Semivolatiles. Packec Column

GC/MS for Volatiles Cepiliary Column ..
GC/MS Semivolatiles. Capiliary Column ...

Analysis of Chiorinztec Dioxins ang Drbenzofurans .........
High Performance Liquic¢ Chromziographic Methods (KPLC) .
Polynuclear Aromatic Hydrocarbons ...
Miscelianeous Screening Methocs

Mezcospace

Hexagecane Extraction and Screening of Furgeable OrganiCs ..o

Miscellaneous Test Methods

Totat 2n¢ Amenzble Cyznide (Colorimetric, Manual)

Tote! anc Amenable Cyznide (Ccionimetric, Automated) .
Totat Orcanic Hatides (TOX) ..

Paroeable Organic Halides (POX)

Tota! Organic Halides (TOX) by Nemron Activation Analysis

Acid Soludle and Acid-Insoluble Sulfides .........

Extractable Suifides

Sultate, {Colorimetric, Automated Chloranilate)
Suitate. (Colorimetric, Automated, Methyithymol Blue, AA 1)

Sulfate, (Turbidimetric)

Totat Organic Carbon

Phenolics. (Spectrophotometric, Manual 4-AAP)

Phenolics, (Colorimetric, Automated 4-AAP) ...
Phenolics. (Spectrophotometric, METH)

Tota! Recoverable Qil ang Grezse (Gravimetric, Separatory Funnel Extraction) ............

Oil and Gresse Extraction Method for Sludge Samples

Total Coliform: Muttiple Tube Fermentation
Total Coliform: Membrane Fifter

Nitrate

Chloride (Colorimetric. Automated Ferricyanide AAl)

Chiorige (Colorimetric, Automated Ferricyanide AAll)

Chiorige (Titrimetric, Mercuric Nitrate) ...

' Environment Reporter
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TABLE 3 — SAMPLING AND ANALYSIS METHODS CONTAINED IN SW-8462 — Continued

Title

Thirg Edition

Seconc Edition

Section No.

Method No

Section Wo. Methor No.

Properies
WMultiple Extraction Procedure ...
Extrection Procedure for Oily Westes
pH Electrometric Measurement ...
pH Paper Method
Soil pH
Soecific Conductance
Cation-Exchiange Capacity of Soils (Ammonium Acetzte) ...
Cation-Exchange Capacity of Soils (Sodium Acetate) ....
Compaziibility Test for Weastes end Membrane Liners .
Faint Filter Liquids TEST wiiiiieeecreeeceisseinecrnen
Saturatec Hydraulic Conductivity, Seturated Leachate Conductivity, an
Cress Alpha end Gross Beta
Aiphg-Emitting Racium Isctopes .
Racwm-228 .

Introcuction an¢ Regule
fgnigdiity

orresivity |
Feectvity ..

6.0
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SECTION 15
FIELD INSTRUMENTATION

15.0 INTRODUCTION

Section 15 provides basic information on operating various pleces of equipmert that are typically used
in the field. The purposa of this section Is not to provide standard operating procedures of to establiish per-
rormance criteria for field instruments. The purpose is to provide a narrative description of some instru-
ment use approaches and techniques that have been tested on certain projects. in Fal 1987, the Contract
Laboratory Program (CLP) will publish a "Field Screening Methods Catalog* that will contain detaded dis-
cussions of fleld analytical methods, including use of fleld instruments for analysis. The CLP catalog will
provide a consolidated reference for use by EPA, contractors, state and local agencies. and potentiaily
responsible parties (PRPs) who will be conducting field analysis. When this compendium is updated, it will
reflect the information contained in the CLP catalog. The updated compendium will also contain informa-
tion on any additional instrumeénts that were found useful by contractors but were not included in the
catalog. Field monitoring instruments are used whenever the data quality objectives specify Level | and Il

analytical support as adequate.

The objective of Level | analysis is to generate data that are generally used in refining sampling plans
and in estimating the extent of contamination at the site. This type of suppont provides real-time data for
health and safety purposes. Additional data that can be obtained effectively by Level | anaiyses include-pH,
conductivity, temperature, salinity, and dissolved oxygen for water (see Sections 8 and 10), as weil as
some measurement of contamination using various kits (see Subsection 7.6).

Level | analyses are generalty effective for total vapor readings using portable photoionization of flame
ionization meters that respond to a variety of volatile inorganic and organic compounds (see Section 15).

Level | analysis provides data for onsite, real-time total vapor measurement, evaluation of existing con-
ditions, refinement of sampling location, and health and safety evaluations. Data generated from Levei |
support are generally considered qualttative in nature, alithough limited quantitative data also can be
generated. Data generated from this type of analysis provide the following:

—

¢ Identiflcation of soil, water, air, and waste locations that have a high likelihood of showing con-
tamination through subsequent analysis

* Real-time data to be used for health and safety consideration during site reconnaissance and sub-
sequent intrusive activities

e Quantitative data if a contaminant is known and the instrument is calibrated to that substance

On the other hand, field analysis (see Section 7) involves the use of portable or transportable instru-
ments that are based at or near a sampling site. Field analysis shouid not be confused with the process of
obtaining total organic readings using portable meters. These instruments typically are used In obtaining
data that is defined by data quantity objectives as Level . (See Sectlon 7 for a discussion of DQO data
levels.) The analytical techniques associated with these instruments are derived from the experiences of a
number of contractors and EPA personnel.
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Equipment users also should consult the applicable manufacturer's operating manuals, which wili
provide a more comprehensive guide to all facets of using field equipment. Several of the procedures dis-
cussed below refer 10 sections of the manufacturer's manual that are too voluminous to reproduce here.
Finally, all equipment calibrations and readings that occur in the field must be recorded in the site-specific

logbook.

Exhibit 15-1, modified from Tables 7-1 and 7-2 of “Occupational Safety and Health Guidance Manual for
Hazardous Waste Sie Activities,” NIOSH / OSHA / USCG / EPA, October 1985, presents a summary of the
characteristics of classes of instruments, specific examples of which are discussed in detail below.

15.1 PHOTOVAC 10A10

15.1.1 Scope and Purpose

Subsection 15.1 discusses the use, calibration, and maintenance of the Photovac 10A10.

15.1.2 Definitions

Carrier Gas ,
The gas used 10 transport a gaseous sample through the chromatographic column and on to
the detector of a gas chromatograph. In the Photovac, the carrier gas is ultra-pure air.

Photolonization Detector (PID)
The detector uses an ultraviolet light source to ionize individual molecules that have an ioniza-
tion potential less than or equal to that rated for the ultraviolet light source. Gaseous con-
taminants are ionized as they emerge from the column, and the ions are then attracted to an
oppositely charged electrode, causing a current and finally an electric signal to the strip chart
recorder.

Retention Time .
The total time required for a volatile chemical to traverse and emerge from chromatographic
column into the detector, measured from the time of injection onto the column.

Site Manager (SM)
The individual responsible for the successful completion of a work assignment within budget
and schedule. The person is also referred to as the She Project Manager or the Project
Manager and is typically a contractor's employee (see Subsection 1.1).

Standard .
This Is a known concentration of a known chemical that is used to perform quantitative
analysis. Either the chemical constituent(s) can be in a soiution with distilled water so that a
headspace is present, or it'can be completely vaporized in the volatile organic analysis (VOA)
vial. A syringe can be used to withdraw some of the headspace gas after the vial is agiated.
and this gas can be injected into the column for chromatographic analysis. The retention
times of the standard are then compared to the retention times of unknown peaks in a sample.

Yolatile Contaminants
Chemicals that are characterized by low boiling points and high vapor pressures.
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Exhibit 15-)
FILID INSTRUNENTS®

Typical

Hasard Deteclion Ease of Guneral Care Opasal lny
Tnstrusent Honitored Application Method Linltatjons Operation and Milutenance Times
Ultraviolet Many organic Detecls total fonlaes Does not destact Effective use Recharge or 10 hours)

{uv) Puotoloni-
sstlion Deteclor
(1 214]

{Puotovac 10A10)

(mu p1-101)

and some Inos-
Qanic gases and
vepors.

concentrations
of many organic
and sose inor-
genic gases and
vapors,

Same ldentifi-
cation of com-
pounds s
possibile il more
than one probe
ia used.

solecules using
W radlstion)
produces a cur-
rent Lhat is
proportional

to the nuaber
of lons.

msethane.

Does not dJdetect
8 coapound 1
the probe uied
has a lowver
energy lavel
than the coa-
pound's tonisa-
tion polential,

Response may
change whan
gases are mixed.

Other vollage
soulces say
interfere vilh
medsureaents.

requicses that
Lhe operalor
undarstands the
operating prin-
ciples and pro-
cedurss, and s
coapatent in
calibrating,
reading, and
intespruting
Lhe Instruaant.

Readings can only
be reporlaed rela~

tive to the call-

bration standard
used.

Response Is affect-
ed by high hualdity,

replace batlory. 5 hours wilh
strip chart

Flame lontsa-
tion Duteclor
(FID) with Gas
Chirosatography

Option
(OVA 11208)

Many organic
qases end
vapors.

In survoy mode,
detectls the ’
total concen-
Lrationy of many
oI ganic Qases
and vapors. In
qas chiomatlo-
Qraphy (GC)
sode, jdentifles
and measures
speciiic
cuapounds,

In survey sode,
all Lhe organic
cospounds are

Gases and
vapors are
lontized in a
flasa. A cur-
fent s pro-
duced In
proportion lo
the nuabar of
cafbon 4loms
presant.

Noes not Jdetect
norgunic Jases
or somw synlhe-
tics. Sensitiv-
ity Jepnends on
Lthe compound,

Should notl be
used al lumper-
atures loss
then 4U°F {4°C)

Ditficult to
absolutely lden-
tily compounds.

Roguires eupur-
fencoe to Inler-
prul datas
correctly, espe-
ctally In e

(C mode.

Specific iden-
tificetion
requires cali-
bration vith
specliic ana-
Iyte of
Interest,

Regularly clean recotder.
and maintaln tLhe
fustrument and
auceussorlas,

Recharye or 8 hours;

3 hours with
strlp chasl
fecordur.

tuplace battery,

nonttor fuel
eml/or Combus-
Lo eir >upply
Qanyus.

Rerlorm roul Ine
salntenance as
dexcrlibed In the
manual.

Check ftor leaks.

SIN3IWNHLSNI g13id
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Enhibit 13-}

- (continued)
Typical
Hazard Detectlion Lase of General Care Operating
instrusent Monlitlored Application Melhod Limitat lons _Oporation and Maintenance Tines
are lonized and High concentra-~
detected at the tratjons of con-
same tise, In taminants or
GC mode, volatlle onygen-deficient
specles ate almospheves
separated. Tequire system
modification.
In sutvey amode,
Teadings can be
only vepotted
velative to Lhe
calibration
standard used,
Coabust ible Combustible Measures the A (ilament, Accuracy Elfective use Rechatqe or Can be used
Gas Indlicator gases and concentration usual ly made depands, In requires that seplacu Lattery. for as long
(cG1) vapors. of a cosbustible of platinum, on the differ~ Lhe operator as the batlery

lHE:ls:rlo-l-

gas or vapor.

is heated by
burning the
cosbustible nas
or vapor.

The Increase
in heat 13
medsused.

ence betvcen the
the celibration
and sampling
temperaturos,

Sensitivity t»
a function of
the ditferences
in the chemical
and physical
properlies be-
(ween the call-
bration gas and
Lhe gas helng
sampled,

The fl1lament can
be damaged by

certaln coapounds

understands the
opersting prin-
ciples and
procedures.

such as slllcones,

halidces, letva-
ethyl Jead, and
oxygen-ent iched
atmospheres.

CGI does not
provide a valid
1eading under
oxygcn-deticlent
condlitians,

Caljbrate lame-
diastely belore
use,

lasts, or for
the comnended
Intesval
belveen call-
bratlion wvhich-
ever is less.

(panunuos)
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Euhibit 15-1

- {cont $nued)
Typical
Hazard Detectlon ELase of Genoral Care Operaling
Tnstrusent Hanttored Application Hethod I.imitut loni Uperatlon aml Mslintenanceo Times

Onygen Heler

Oxygen loll.

Nedasures the
percenlage ol

Uses an electro- Must be cali-
cheatcal sensor brated belose

Effective use
requires that

Replace dctector 8 Lo 12 homs.
cull according

(MSA Oxygen 0' in air. (o measure the use (o compen- operator under-~ Lo sanufaclures'’s
Heter) partial pressure satle {or alti- stands the raocoasendations.
of O, tn the alr tlude and operating prin-
and Converls bacomelric ciples and Recharge or
that teading to pressure. procedusres. replace batlerias
0‘ concentsation, Lelore sxpicallon
Cerlain gases, of the specli(led
especlally intuival,
onldanls puch
48 olona, can 11 the ambient
affuct readings, alr Is more Lhan
0.5\ CO,, replace
Catbon dioxide or rejufenate the
ICOID polsons 0, delector cell
Lhe deteclor l'oqucnlly.
cell,
Direct-Reading Speclfic gases The coapound The measured tiinisal opera-

Colortimetric
Indicator Tube

(Draeger)

and vapurs.

reacts viLh

the indlicator
chesicdl In the
tube, producing
a slaln vhose
lenglh or color
change i3 pro-
portional to
the cospound‘s
concanifatlon.

concentralicn
ol Lhe sane
cospound may
vary among 4i(-
ferunt manulac-
lurer’s Lubes.

tor training
and expertise
requlred,

Many siallar
chemicals
Iinterfers.

Greatest sources
of ertor are

(1) how the opera-
tor judges stalin's
und-point and

{2} the lubc's
Viatied accutecy.

Affected by high
huatdity.

Do not use a
previously opcncd
tul,c even LI the
Indlcetor cheai-
cal Is not
stalned.

Check pump for
leaks bLefore and
altlear use,

Relrlqgerate bafore
use to maintatin
shelf Life of
albout 2 years,

Check euplration
dato of tubes,

Caltbrate pusp
voluse al least
quarterly,

Avoid gough
handliing thel
may cause
channeling.

(panunuod)
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Exhibit 15-1

(cont inued)
Typlcal
Hezard Detection ase of General Care Operating
Instrusent Honltored Application Method l.imitat lons Operation and Maintenance Times
Gamas Radlation Gaama redistion. Environmental Scintillation Does nol mea-  Extremely essy Must be cali- Can be used
Sutvey radiation detector, sure alpha or to operate, but brated annually for as long
Instrument monitor, bels radiatlion, sequires exper- al a specilal- as the battery
ience to Inter- fHz2ed facility. lasts, or for
(Thyac 111)

pret dalas.

Rugqed, qo0d In
fleld use,

the recom-
sended intlerval
Letveen call-
bratlons,
whichever Is
less,

Portable Infra-
red (1R)
Speclrnphoto-
meter

Hany gases
and vapors.

lleasures con-
centration of
many geses and
vapors in air.

Deslgned to

quantify one-~
or lvo-co-po)
nent alxtures.

Passes different
frequencles of
IP through the
sanple.

The frequencles
adsorbed are
specific for
each coapound.

In the field,
sust sake
sepeated passes
to achiave
rellable
Tesulls.

Requires 115-
volt AC power.

Hot approved f(or

use in & poten-

Uially (lammable

ot eaplosive
slmosphaese,

Interference by
valer vapor and
carbon dloxide.

Certaln vapors

Requires per-
sonnel wilh
extensive enper-
lence In IR

As specificd

by sanufacturer.

speclrophotometry.

and high molsture

may sltach the
Instrusent’s
optics, which
aust then bLe
replaced,

*Seurce:

Occupational Safet
Tables 7-1 and -3, NlOS")OSHAIhS(GI[PA

tober 1985,

Y and llealth Guldance Manual for Hagasdous Masle Site Aclivitles,

(panunuod)
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15.1.3 Applicability

This procedure Is appiicable 1o Photovac 10A10s used for field and laboratory analysis.

15.1.4 Responsibilities

The SM is responsible for monitoring the impiementation of these procedures.

15.1.5 Records

Training records, maintenance records, and calibration records will be generated and maintained by
the responsible organization. Maintenance, calibration, and resuits obtained in the field will be recorded in
the site logbook.

15.1.6 Procedures

Before beginning the set-up and operation of 10A10, the following precautions shouid be carefully
reviewed. Because of its special capabilities, 10A10 requires special treatment.

1. NEVER remove the top panel with the instrument connected to the MAINS (electrical supp-
ly); always disconnect the instrument first because of the danger of electric shock.

2. The 10A10 must aiways be connected to the carrier gas supply, and a continuous stream of
camer gas must be passed through the column. This arrangement maintains the column in
peak condition and ready for use with a minimum of delay.

3. NEVER inject liquid sampies, however small, into the 10A10. It is an all-gas system and is
not designed to accept liquids, which will cause gross contamination and necessttate a
thorough overhaul. —
4, Read carefuliy the section In the manufacturer's manual on battery care. Avold overcharg-
ing the batteries; otherwisa, their life will be impaired.

5. Except when charging batteries, always unplug the unit from the MAINS (electrical supply)
when it is not In use.

6. When transferring the unit from extremely cold environments into warm, humid conditions,
be alert 1o the likelihood of condensation; # possible, allow some time for the instrument 1o
warm up before using.

7. Establish that the Photovac 10A10 can dete* the contaminate being tested for (see Exhibit
15-2). Two criteria can be followed:

a. The ionization potential of the compound must be less than 11 electron voits (eV).
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b. The boiling point of the compound must allow for its elution through an ambient
temperature column. Higher bolling points will not allow this to oceur.

15.1.68.1 Startup Procedure
1. The preferred carrier gas is Linde Alr Ultra Zero or ts equivalent (with less than 0.1 ppm

total organic contamination). FIt the supply cylinder with a high-quality, two-stage gas
chromatograph (GC) regulator. Connect the reguiator to the CARRIER IN fitting with 1/8-inch

Teflon tubing and a brass, quick-disconnect fitting.

2. Set the flowrate to 10 =1 mi/min by adjusting the CARRIER FLOW adjustment. Make a
note of the setting for future use. Check the flowrate by attaching a flow meter with 1 mi/min or

better accuracy to the OUT gas fitting.

3. Check that the electrical cortrols are set as follows:

a. Move POWER SWITCH to OFF.

b. Move CHARGE SWITCH to OFF.

¢. Move ATTENUATION SWITCH 1o 100 (least senshive).

d. Move OFFSET dlal to zero.

8. Connect chart recorder to the coaxdal OUTPUT connector, using the lead provided.
f. Set the chart recorder to 100 mV full scale and chart speed to 2 crm/min.

g. Plug the POWER CORD into the panel socket and connect to the 115V 60 Hz AC supply;
the red AC indicator light will come on.

The instrument is now in its POWER DOWN condition and Is ready for starting.

4. Whh the chart recorder off, switch on the POWER-switch. The red source OFF indicator
may light and stay on for up to 5 minutes. During this time, the lamp-start sequence Is being
automatically Initiated. If more than 5§ minutes is required, an adjustment must be made to the
screw next to the lamp (under the aluminum housing).

5. As soon as the SOURCE OFF light is extinguished, the meter will show a high reading that
should fall rapidly as conditions in the photoionizing chamber stabllize. The reading should
become steady after approximately 5 minutes.

6. Establish an acceptable baseline on the chart recorder.
7. The instrument is now ready for calibration and use.

8. The user may now make sample injections from 1 to 1,000 | (can be larger in certain situa-
tions, l.e., low-evel air monitoring).

9. Reminder: NEVER Inject liquid samples into the Photovac.
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Acetaldehyde
Acstic acid

Acetone

Acetylene
Acstylene dichloride
Acetylene tetrabromide
Acrolein
Acrylonitrile

Allene

Altyl alcohol

Aliyi chionde
Aminoethanol
Ammonia

Aniline

Anisole

Arsine

Benzaldehyde

Benzene

Benzenethiol

Benzyl chlornde
Benzonitrile
Benzotrifluornde
Bromobenzene
1-8romobutane
2-Bromobutane
1-8romobutanone
1-Bromo-2-chloroethane
Bromochicromethane
Bromodichioromethane
1-8romo-3-chioropropane
Bromoethane
Bromoethene
Bromoform
1-Bromo-3-hexanone
Bromoethane
Bromoethyt ethy! ether
1-Bromo-2-methylpropane
2-8romo-2-methylpropane
1-Bromopentane
1-Bromopropane
2-Bromopropane
1-Bromopropene
2-8Bromopropene
3-8romopropene
2-8Bromothiophene
O-bromotoluene
M-bromotoluene

P- bromotoiuene
1.3-Butadiens

Exhibit 15-2
SOME COMPQUNDS THAT CAN BE DETECTED USING
‘THE PHOTOVAC 108 SERIES OF PORTABLE GCs

9.53

8.33
10.16
9.71
9.68
8.98
10.13
9.8
9.54
10.63
10.77

10.28
9.80
10.48
9.26
10.53
10.08
10.09
9.89
10.10
10.18
10.08
9.30
10.06
9.70

8.79
881
867
9.07
15-9

2.3-Butadione
N-Butanal
2-Butanal
N-Butane
1-Butanethiol
2-Butanone
1so-butanol
Sec-butanol
Tert-butanol
2-Butanol
1-Butene
Cls-2-butene
Trans-2-butene
3-Butene nitrile
N-butyl acetate
Sec-butyl acetate
N-butyl alcohol
N-butyt amine
I-butyl amine
S-butyl amine
T-butyl amine
N-butyt benzene

I-butyl benzene
T-butyl benzene

Butyl cellosotve
N-butyl mercaptan
1-butyl ethancate
Iso-butyl mercaptan
I-butyl methancate
1Butyne

2-Butyne
N-butyraldehyde

Carbon disuifide

Carbon tetrachioride
Cellosotve acetats
Chiorobenzene
Chiorobromomethane
1-Chloro-2-bromoethane
1-Chiorobutane
2-Chiorobutane
1-Chiorocbutanone
1-Chloro-2.3 epoxy propane
Chioroethane (ethyl chioride)
Chiorethens
2-Chioroethoxyethene
1-Chioro-2-luorobenzene
1-Chioro-3-luocrobenzene
1-Chioro-2-flouroethene (cis)

1-Chioro-2-fuoroethene(trans)

Chioroform

eV

9.23
9.83
9.73
10.63
9.14
98.53
10.47
10.23
10.25
10.1
9.58
9.13
9.13
10.39
10.01
9.91
10.04
" 8.7
8.70
8.70
8.64
8.69
8.68
8.68
8.68
9.15
9.85
9.12
10.486
10.18
9.85
9.86

10.13
11.28

8.07

10.63
10.67
10.65
9.54
10.60
10.97
10.00
10.61
9.16
9.21
9.87
9.87
11.37



O-chioroiodobenzene
1-Chloro-2-methylbenzene
1 Chioro-3-methyibenzene
1-Chioro-4-methyibenzene
Chloromethylethyl ether
Chloromethyimethyl ether
1-chloro-2-methylpropane
Chloroprene
1-Chloropropane
2-Chloropropane
3-Chioropropene
P-chlorostyrene
2-Chlorothiophene
O-chlorotoluene
M-chiorotoluene
P-chlorotoluene

Cumene (i-propyl benzene)
Crotonaidehyde
Cyanoethene

Cyanogen bromide
3-Cyanopropene
Cyclobutane
Cyclohexane
Cyclohexanone
Cyclohexene
Cyclo-octatetraene
Cyclopentadiene
Cyclopentane
Cyclopentanone

" Cyclopentene
Cyclopropane

2-Decanone
1,3-Dibromobutane
1,4-Dibromobutane
Dibromochloromethane
Dibromochloropropane
1,1-Dibromoethane
Dibromemethane
1,2-Dibromopropane
2.2-Dibromopropane
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1.3-Dichlorobutane
1,4-Dichiorobutane
1,4-Dichioro-2-butene (cis)
2.2-Dichlorobutane
2,3-Dichlorobutane

3,4-Dichiorobutene (Freon 12)

Exhibit 15-2

(continued)
eV
8.35 Dichiorodifiuoromethane
8.72 1.1-Dichloroethane
8.61 1,2-Dichloroethane
8.78 Cis-dichloroethene
10.08 Trans-dichloroethene
10.25 Dichloroethyl ether
10.66 Dichloromethane
1,2-Dichloropropane
10.82 1.3-Dichloropropane
10.78 1,1-Dichloropropanone
10.04 2,3-Dichloropropene
Dicyclopentadiene
8.68 Dibutyl amine
8.83 Diethoxymethane
8.83 Diethyt amine
8.70 Diethyi ether
8.75 N-diethyl formamide
9.73 Diethyl ketone
10.91 Diethyl sulfide
10.81 1,2-Difiuorobenzene
10.39 1,4-DHfluorobenzene
10.50 Diflucrodibromomethane
9.98 Diflucromethyibenzene
9.14 1,1-Dimethoxyethane
8.85 Dimethoxymethane
7.99 Diodomethane
8.55 Diosobutyi ketone
10.52 Disopropylamine
8.26 Dimethyl amine
9.01 2.3-Dimethylbutadiene
10.06 2,2-Dimethyl butane
2.2-Dimethyl butane-3-one
9.40 2,3-Dimethyl butane
2,3-Dimethyi-2-butene
3,3-Dimethyt butanone
10.59 Dimethyl disulfide
Dimethyi ether
10.19 Dimethyifformamide
10.49 3,5-Dimethyl-4-heptanone
10.26 2,2-Dimethyl-3-pentanone
2,2-Dimethyl-propane
9.07 Dimethyt sulfide
9.12 Di-n-propyt disulfide
8.94 Din-propyi ether
Did-propyl ether
Din-propyt amine
Di-n-propyt suifide
Epichiorohydrin
Ethane
Ethanal

15-10

eV

11.75
11.06
11.04
8.65
9.66

11.35
10.87
10.85
9.7
9.82
774
7.69
9.70
8.01
9.53
8.89
9.32
8.43
9.31
9.15
11.18
9.45
9.65
10.00
9.34
9.04
7.73
8.24
8.72
10.06
9.18
10.02
8.30
9.17
846
10.00
945
9.04
8.98
10.25
8.68
8.27
9.27
9.20
7.84
8.30

10.60
11.65
10.21



Ethanol

Ethanethiol (ethyl mercaptan)

Ethene (ethylene)
Ethyi acetate
Ethyl amine

Ethyl amyl ketone
Ethyl benzene
Ethyl bromide
Ethyt butyl ketone

Ethyl chioride (chloroethane)

Ethyl chioroacetate
Ethyl ethanoate

Ethyl disulfide
Ethylene chiorohydrin

Ethylene dibromide (EDB)

Ethylene glyco! dinitrate
Ethylene oxide

Ethyl formate

Ethyi iodide

Ethyl methanoate
Ethyt Isothiocyanate
Ethyl methyl sulfide
Ethyl propanoate
Ethyi trichlorocacetate
Ethylidene chioride
Ethynylbenzene

Mono-fluorobenzens
Mono-flucroethene
Mono-fluoromethanal
Fluorotribromomethane
Q-fluorotoluene
M-flucrotoluene
P-fluorotoluene
Freon 11 (CFCl3)
Freon 12 (CF2Cl2)
Freon 13 (CFaCl)
Freon 13 8-13

Freon 14 (neat)
Freon 22 (CHCIF2)
Freon 113 (CF3CCla)
2-Furaldehyde

Furan

Furfuryl aicohol
Furtural

Hexachloroethane
N-hexane
N-heptane
2-Heptanone
4-Heptanone
1-Hexene

Exhibit 15-2

(continued)
eV
10.62 Hexanone
9.29 Hexamethyibenzene
10.52 Hydrazine
10.11 Hydrogen cyanide_
8.86 Hydrogen selenide
9.10 Hydrogen sulfide
8.76 Hydrogen telluride
10.29
9.02 lodine
10.98 lodobenzene
10.20 1-{odobutane
10.10 2-lodobutane
827 lodoethane (ethyl lodide)
10.90 lodomethane (methyi iodide)
10.37 14odo-2-methylpropane
1-iodo-2-methylpropane
10.56 1-lodopentane
10.81 1-lodopropane
9.33 2-lodopropane
10.61 O-iodotoluene
9.14 M-iodotoluene
8.55 P-odotoluene
10.00 Isoamyl acetate
10.44 Isoamyl alcohol
isobutane
8.82 Isobutyl amine
isobutyl acetate
9.20 Isobuty! alcohol
10.37 Isobutyl formate
11.4  —lsobutyraldehyde
10.67 Isopentane
8.92 {soprene
8.92 isopropyl acetate
8.79 Isopropyt alcohol
1.77 Isopropyl amine
12.91 Isopropyl benzene
12.91 isopropyl ether
12.08 Isovaleraldehyde
16.25
12.45 Mesitylene
11.78 Mesityl oxide
9.21 Methanol
8.89 Methyl acetate
Methyt acrylate
9.21 Methyl amine
Methyl bromide
2-Methyl-1,3-butadiene
10.18 2-Methylbutanal
10.07 2-Methyibutane
9.13
9.12
9.45
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eV

7.85

13.91
9.88
10.46
9.14

8.28
8.73
9.21
9.09
9.33
9.54
9.18
8.02
9.19
9.26
9.17
862
8.61
8.50
9.90
10.16
10.57
8.70
8.97
10.47
10.46
9.74
10.32
8.85
9.9
10.16
8.72
8.75
9.20
9.71

8.40
9.08
10.85
10.27
10.72
8.97
10.53
8.85
9.71
10.31



"

2-Methyi-1-butene
3-Methyi-1-butene
3-Methyi-2-butene
Methyl n-butyl ketone
Methyl butyrate

Methy! cellosntve
Methyl chioroacetate
Methyl chioride

Methyi chioroform
Methyicyclohexane
4-Methyicyclohexene
Methylicyclopropane
Methyi dichloroacetate
Methyl ethanoate
Methyl ethyl ketone
Methyl ethyl sulfide
2-Methyi furan

Methyl iodine

Methyt isobutyl ketone
Methyl isobutyrate
1-Methyli<4-isopropylbenzene
Methyi isopropyl ketone
Methyl methacrylate
Methyl methanoate
Methyl mercaptan
2-Methyipentane
3-Methyipentane
2-Methyipropane
2-Methylpropanal
2-Methyi-2-propanol
2-Methylpropene
Methyi n-propyl ketone
Methyl styrene
Morpholine

Naphthalene
Nitric oxide
Nitrobenzene
Nitrotoluene
N-nonane
5-Nonanone

N-octane
3-Octanone
4.Octanone
1-Octene

15-12

Exhibit 15-2
{continued)
eV
9.12 N-pentane
9.51 Penmtachloroethane
8.67 1,3-Pentadiene (cis)
9.34 1,3-Pentadiene (trans)
10.07 Pentafluorobenzene
Pentamethylbenzene
10.35 N-pentanal
11.28 2.4-Pentanedione
11.25 2-Pentanone
9.85 3-Pentanone
8.91 1-Pentene
8.52 Perchioroethylene
10.44 Perflucro-2-butene
10.27 Perfluoro-1-heptene
9.53 N-perfiucropropyt iodide
8.55 (N-perfluoropropyl)-
8.39 iodomethane
9.54 (N-perflucropropyl)-
9.30 methyl ketone
9.98 Phendl
Phenyl ether
9.32 Phenyi isocyanate
9.74 Phosphine
10.82 Pinene
9.44 Propadiene
10.12 N-propanal
10.08 Propane
10.56 1-Prgpanethiol
9.74 N-propanaol
9.70 Propanone
9.23 Propenal (acrolein)
9.39 Propene
8.35 Prop-1-ene-2-al
8.88 Prop-2-ene-1-ol
Propionaldehyde
8.10 N-propy! acetate
9.25 N-propyi alcohol
9.92 N-propyt amine
9.43 N-propyt benzene
Propylene
9.10 Propylene dichioride
Propylene oxide
N-propyi ether
9.19 N-propy! formate
9.10 Propyne
9.52 Pyridine
Styrene

ev

10.35
11.28
8.59
8.56
9.84
7.92
9.82
8.87
9.39
9.32
9.50
9.32
11.25
10 48
10.36

8.96

10.58
8.68
8.09
877
9.96
8.07

10.18
9.95

11.07
9.20

10.51
9.69

10.10
9.73

8.2
9.67
9.98

10.04

10.20
8.78
8.72
8.73

10.22
9.27
10.54
10.36
9.32

8.47



Tetrabromoethane
Tetrachloroethene
1,1,1,.2-Tetrachioroethane
1,1,2.2-Tetrachloroethane
1.2,3,4-Tetraffluorobenzene
1,2,3,5-Tetrafluorobenzene
1,2,3,5-Tetrafluorobenzene
Tetrafiuorcethene
Tetrahydrofuran
Tetrahydropyran
1,2,4,5-Tetramethylbenzene
2,2,4,.4-Tetramethyl-3-pentanone
1,1,1,2-Tetrachloropropane
1,2.2,3-Tetrachloropropane
Thicethanol

Thiomethano!

Thiophene

1-Thiopropanol

Toluene

Tribromoethene
1,1,1-Trichlorobutanone
1,1,1-Trichloroethane
1,1,2-Trichioroethane
Trichloroethene
Trichloromethyt ethyl ether
1.1,2-Trichloropropane
1,2.3-Trichicropropane
Triethylamine
1.2.4-Trifluorobenzene
1.3,5-Triflucrobenzene
Trifluoroethene
1,1,1-Trifluoro-2-iodoethane
Trifluoroiodomethane
Trifluoromethylbenzene
Trifluoromethylcyclohexane
1,1.1-Trifluoropropene
Trimethyl amine
1,2,3-Trimethylbenzene
1.2,4-Trimethylbenzene
1,3.5-Trimethylbenzene
2.2.4-Trimethyl pentane
2,2,4-Trimethyl-3-pentanone

N-valeraldehyde

Vinyl acetate

Vinyl benzene (styrene)
Vinyl bromide

Vinyi chloride

Exhibit 18-2
(continued)

eV

8.32

9.61
9.55
9.39
10.12

9.26
803
8.65

9.29
9.44
8.86
9.20°
a8
8.27
9.54
11.25

9.45
10.08

7.50
9.37
9.32
10.14
10.10
10.40
9.68
10.46
10.9
7.82
8.48
8.27
839
9.86
8.82

9.82
9.18
8.47
9.80
10.00

15-13

4-Vinylcyclohexene
Vinyl ethanocate
Vinyt fluoride

Vinyl methyl ether

O-xylene
M-xylene
P-xylene

Source: Photovac Technical Bulietin No. 11

* Manry compounds with an ionization potential
of 10.6 eV or less will also be detected by the

Photovac TIP (Total ionizables Present)
Monitor,

eV

8.83
9.19
10.37
8.83

8.56
8.56
8.45



15.1.6.2 Field Operation

1. Before any field analyses, use the following steps to determine that the instrument is opera-
tional. This should occur before the instrument is taken into the fieid.

2. Check that the lecture bottle carrier gas supply is adequate {(charge supply is 1,800 psi and
should last approximately 3 days).

3. Set the pressure regulator 10 zero (fully counter clockwise) and tum on the main valve of
the lecture borttie.

4. Slowly tumn the regulator control clockwise until air begins to escape from the quick discon-
nect connection. Allow the line to purge for a few seconds.

5. Plug the quick-disconnect fitting into the free CARRIER IN port. Shut off and disconnect the
air supply in use (us--lly a laboratory supply). Adjust the lecture bottle regulator to ap-
proximately 40 pounas per square inch gauge (psig). Set the required flowrate by using a
bubble tube. :

6. With the instrument in the power-down mode, disconnect the AC power supply. Allow 15
minutes for the effect of the gas line switchover to subside. This lack of AC power automaticai-
ly switches the instrument to battery power. The instrument is now completely seif-contained
and, together with a battery powered recorder, may be taken into the field. Check the battery
charge on the Photovac.

7. The instrument is now ready to be run through the startup procedures as discussed in Sub-
section 15.1.6.1.

8. If there are significant changes in ambient temperature (greater than 10F) when the instru-
ment is moved from place 1o place, the column will require time to stabillze thermally. At
higher sensitivities, a nonthermally stabilized column will manifest itself as baseline drift.

9. DO NOT conduct analyses while batterles are charging because heat generated during bat-
tery recharge will affect column retention times and may Cause baseline drift.

15.1.6.3 Shutdown Procedure
1. Tum the POWER SWITCH to OFF.
2. Reduce the carrier gas flow to 2 cc/min.

3. If the instrument Is being retumed from the fieid, be sure to store the instrument hooked up
to a larger laboratory carrier-gas supply.

4. Maintain the battery as indicated in the manufacturer's manual.

5. Unplug the unit except when charging batteries.
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15.1.8.4 Maintenance and Calibration Scheduie*
Eunction Erequency

e Battery charge when Instrument has  Every 3 months for 10 hours on LOW
been operating exclusively on WALL cur-

rent with no use of battery

e Battery charge when Instrument has  After each use, 1-1/2 hours of HIGH charge for
been operated off batteries every hour of use (DO NOT OVERCHARGE)

e Callbration (running standards) With each use

e Septum change After approxdmately 50 injection

e Column reconditioning Every 3 months or after heavy use, or when in-

stalling a new column

) The maintenance and calibration functions must be documented

15.1.8.5 Calibration Procedurs

1. Photovac Incorporated conducts an instrument calibration and includes the chromatogram
as a componemnt of that instrument’s instruction manual. A check of the instrument's perfor-
mance can be accompiished by duplicating the factory calibration check and comparing the
results. Since the Photovac is not a direct read out instrument and instrument response can
be checked by running standards and comparing retention times on different days, a calibra-
tion should be performed by running standards onty. This shouid be done before, during, and
after an analysis. The concentration and identity of the standards are left up to the user, but it
is recommended that an aromatic (l.e., benzene) and a chiorinated hydrocarbon (le.,
trichioroethylene) be included. The calibration can be performed as follows:

.

s Prepare a standard for water or air analysis. Most standards run on the Photcvac range
from 0.5t0 1.0 ppm.

o Obtain a syringe and withdraw an aliquot of headspace gas that will result in peaks that are
large enough 1o see and not so large that they do not fit on the chart paper. (Note: Water
standards should be vigorously shaken for approximately 2 minutes before an aliguot is
taken for injection.)

e Compare peaks of identical standard injections made before, during, and after analyses.

e |If peak heights of the above injections change significantly, note the sensitivity lost or
gained on the chart paper and include this information on the resuiting report.

15.1.8.8 Column Maintenance

1. The standard Photovac 10A10 is equipped with two columns. Column #1 is a 1-foot long,
1/8-Inch outside diameter (OD) Teflon tube packed with CSP-20M. Column #2 is a 4-foot long,
1/8-Inch OD Teflon tube packed with 5 percent SE-30 on 60-80 mesh Chromosorb G. Column
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#1 is sultable for running blanks and other quick scans but will nct achieve significant separa-
tion. Column #2 Is suitable for running field surveys and analyses requiring detailed separa-
tions.

2. New columns must be conditioned ovemnight with ultra-high purity helium (FR) or nitrogen
at a temperature of 100°C at a maximum flowrate of 100 c¢/min. Reconditioning of oider
columns is accomplished under the same condltions.

3. To gain access to the columns, use the following procedure:
a. Disconnect the AC cord.
b. Disconnect the chart recorder lead.
c. Disconnect the lecture botte carrier gas supply.

d. Remove the four Phillips screws securing the panel to the case, and remove the
screw attaching the lid retainer to the lid. (Never remove the pane! while the instru-
ment is connected to the main power suppty.)

e. Grasp the panel assembly by the cylinder clamp. Gently Ift the rear of the panel
clear of the case im, and ease the panel assembly backward from the front im. Lift
the panel assembly clear.

{. Gently unplug the circuit board from the wire hamess connection. Remove the
nine Phillips screws from the gold box, and lift clear the lid / circuit board subassemb-
ly. The interior of the columr/ ion cell chamber is now accessible.

g. To remove the column, locate the two fittings at each end of the column (ion cell
body and injection part). Using a 5/6 inch open-ended wrench, loosen these fittings.
Unscrew the fitting with the finger and remove_the column.

h. To replace the column, reverse the previous steps and take special care not 1o
damage the thread on the fitting. Make the fittings finger tight, and use the 5/16-inch
open-ended wrench to give an additional 1/8 tum to assure that the fittings seat.

15.1.6.7 Septum Change

The 10A10 contains a Teflon-faced, silicone-rubber, 0.25-inch diameter septum. Hamilton "Micro Sep”
F-138 is suitable. The septum can easily be replaced as follows:

1. Unscrew the septum retainer.
2. Extract the old septum with a fine palr of tweezers.
3. Insert the new septum with the Teflon face down.

4. Carefully screw the retainer back into place firnly, but without overtightening.
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5. A 10- to 20-minute stabillzation pericd may be required becausa the carrier gas flow is tem-
porarily interrupted when the septum is changed.

15.1.6.8 Troubleshooting

A list of common troubleshooting techniques for the Photovac 10A10 Is provided in Exhibit 15-3.

15.1.7 Reglon-Specific Varlances

No region-specific variances have been identified; however, all future. variances will be incorporated in
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus,
users should contact the regional EPA RPM for full details on current regional practices and requirements.

15.1.8 Information S-urces

Horgan, L Proposed Guidelines for Photovac 10A10 for the Surveillance and Analysis Division. U.S.
Environmental Protection Agency. 1883.

Photovac Incorporated. Photovac 104 10 Operating Manual.
152 HNU PI-101

15.2.1 Purpose

Subsection 15.2 discusses the use, maintenance, and calibration of the HNU PI-101.

15.2.2 Definitions —_

None.

15.2.3 Theory and Limitations

15.2.3.1 Theory

The HNU is a portable, nonspecific, vapor / gas detector employing the principie of photoionization to
detect a variety of chemical compounds, both organic and inorganic.

The HNU contains an ultraviolet (UV) light source within its sensor chamber. Ambient air is drawn into
the chamber with the aid of a smail fan. |f the lonization potentlal (IP) of any molecuie present in the am-
bient air is equal to or lower than the energy of the UV light source, lonization will take place, causing a
deflection in the meter. Responsa time is appraxdmately 90 percent at 3 seconds. The meter reading is ex-
pressed in parts per milion (ppm). All readings must be stated as equivalent readings that depend on the
calibration gas being used. For example, the standard gas used to calibrate the HNU is benzene, which al-
lows the instrument to provide results in benzene equivalence. Exhibit 15-4, modified from the “Instrucrion
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Exhibit 15-3
TROUBLESHOOTING PROCEDURES
FIELD EQUIPMENT: PHOTOVAC 10A10

Problem

Probable Cause

No chromatographic
respopse

There is no carrier gas flow.

Batteries are flat (if on battery
operation).

Electrometer Is saturated.

Syringe Is plugged.

UV source is not on

Remedy

Check at OUT port with flow
gauge.

Plug into AC and check
again.

Tum ATTENUATION 10 10,
set meterto 0. If OFFSET
reads 10 or more, the
instrument is saturated.

Allow to seif-purge until
Clear.

Try a new syringe.
Check SOURCE ON light; i

it is on, see tem 9 in this
exhibit.

2. Unacceptable baseline drift Unit has been subjected 10 Allow to stabilize.
large temperature change.
A very concentrated sample Aliow to self-purge until
has recently been introduced, clear.
resulting In excessive tailing.
Unacceptable baseline drift Unacceptable contamination Change carrier gas supply.

levels are in carrier gas supply.

The unit is charging, and the
resufting heat is affecting the
column.

15-18

and allow instrument to
stabillze.

Tum CHARGE switch to
OFF.



Problem

Exhibit 15-3
(continued)

Probable Cause

Detarioration of sensitivity

Unacceptable low frequency
noise

Peaks elute very slowly

Peaks eluting too fast

Peak has flat top

Peak Is misshapen, with
considerable tailing

Peak is misshapen, with
considerable tailing

Syringe has leaky plunger.
Column needs conditioning.
Septum Is leaking.

Column fittings leak.

Column needs condltioning.

Cammier flowrate is too slow.
Carrier flowrate is too high.
Electrometer has saturated.
Flow is too slow. —

There is an improper injection
technique.

Compound is wrongly
matched to column; perhaps

too polar.

Peak is developing from an
eariler injection (overiap of

peaks).

15-19

Remedy

Try a new syringe.
Condition column.
Change septum.
Disassemble and check for
leaks around fittings, while
under pressure, with soap

solution.

Condition column.

Adjust flowrata.

Adjust flowrate.

Diute sample and repeat

Adjust flow.

Repeat.

Select appropriate column.

Allow greater time between
Injections, or install shorter
column.



Problern

Exhiblt 18-3
(continued)

Probable Cause

Source OFF light stays on
after 5 min.

8. Electrometer does not
return to 2ero after startup

‘Batzedes are low (ff battery
operation).

Tube driver is mismatched.

Electrometer is saturated.

Remedy

Plug in AC connector.

Contact Photovac for
advice (416/881-8225)

Allow to self-purge.

If problems persist after trying all suggested remedies, contact Photovac lncbrporated for advice.

Photovac inc.
Unit 2
134 Doncaster Avenue

Thombhill, Ontario, Canada 3T 1L3
416/881-8225 Telexx 066-964634
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Manual for Model PI-101 Photoionizaton Analyzer" HNU Systems Inc., 1975, lists the relative sensitivities ¢
various gases.

15.2.3.2 Limitations

1. !f the IP of a chemical contaminant is greater than the UV light source, this chemical will not
be recorded. Some contaminants cannot be determined by any sensor / probes.

2. 1t should be noted, specifically, that the HNU will not detect methane.

3. During coid weather, condensation may form on the UV light source window, resuiting in er-
roneous results.

4. Instrument readings can be affected by humidity and powerlines, making it difficult to inter-
pret readings.

5. Total concentrations are relative to the callibration gas (usually benzene) used.Therefore,
true contaminants and their quantities cannot be identifled. Also, while the instrument scale
reads 0 to 2,000 ppm, response is linear (to benzene) from 0 to about 600 ppm. Greater con-
centrations may be "read" at a higher or lower level than the true value.

6. Wind speeds of greater than 3 miles an hour may affect fan speed and readings, depending
on the position of the probe relative 10 wind direction.

15.2.4 Applicability

This procedure is appiicable to HNU PI-101 instruments used for air monitoring.

15.2.5 Responsibilities

The SM is responsible for monitoring the implementation of these procedures.

15.2.6 Records

Training records, maintenance records, and calibration records will be generated and maintained by
the responsible organization. The maintenance, calibration, and results obtained in the field will be
recorded in the site logbook.

15.2.7 Procedure

15.2.7.1 Maintenance and Calibration Responsibilities

The instrument user is responsible for property calibrating and operating the instrument. When the in-
strument is scheduled for or requires maintenance, these functions should be conducted only by gualified
individuals. |f possible, maintenance responsibilities should be restricted to ona or two individuals who w
also bear responsibilities for logging the equipment in and out. Documentation of instrument user, dates .
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Specles

Exhibit 15-4

RELATIVE SENSITIVITIES FOR VARIOUS GASES

(10.2 oV Lamp)

P-xylene

M-xylene

Benzene

Toluene

Diethyi sulfide
Diethyl amine
Styrene
Trichicroethylene
Carbon disulfide
Isobutylene

Acstone
Tetrahydrofuran
Methyl ethyl ketone
Methyl isobutyl ketone
Cyclohexanone
Naptha (86% aromatlcs)
Viny! chioride

Methyt isocyanate
lodine

Methyl mercaptan
Dimethyl sulfide

Allyl alcohol
Propylene

Mineral spirits
2,3-Dichioropropens
Cyclohexene
Crotonaidehyde
Acrolein

Pyridine

Hydrogen sulfide
Ethylene dibromide
N-octane
Acetaldehyde Oxime

15-22

Photoionization
Sensitivity*

11.4
11.2
10.0
10.0
10.0
9.9
8.7
8.9
7.1
7.0
6.3
8.0
57
5.7
5.1
5.0
5.0
45
45
4.3
4.3
4.2
4.0
4.0
4.0
34
3.1
3.1
3.0
2.8
27
25
23

(reference standard)



Species

-exane
Shosphine
Heptane

Allyi chloride
(3-chloropropene)
Ethylene

Ethylene oxide
Acetlc anhydride
Alpha pinene
Dibromochioropropane
Epichlorohydrin
Nitric axide

Beta pinene

Chral

Ammonia

Acetic Acid
Nitrogen dioxide
Methane
Acetyiene
Ethylene

*Expressed in ppm (VA).

Source: Instrucgon Manual for Model PI-101
Photoionization Analyzer, HNU Systems, inc., 1975.

ExhibR 15-4
(continued)

15-23

Photoloniztion
Sensitivity”

20
1.7

15
1.0
1.0
1.0

0.7

0.7
0.7
0.6
0.5
0.5
0.3
Q.1
0.02
0.0
0.0
0.0



use. instrument identification number, maintenance and calibration functions, and project identification
should be maintained.

15.2.7.2 Operator Qualifications

The HNU, although a relatively simple instrument to use, can be Incorrectly operated f the user is nor
thoroughly familiar with Its operation. An appropriate training and certification procedure must be
developed and incorporated into the responsible organization's training procedures. The users must com.
plete the training and be certified for HNU operation before using the instrument in the field. Refresher

courses should be obligatory every 6 months. Courses are given by the manufacturer, by commercial en.
tities, and by EPA at their Cincinnatl, Ohlo, and Edison, New Jersey, facillties.

15.2.7.3 Startup / Shutdown Procedures

Startup -
1. Check the FUNCTION switch on the control panel to make sure It Is in the OFF position. At-
tach the probe to the readout unit Match the alignment key, and twist the connector clock-
wise untll a distinct locking is feit.

2. Tum the FUNCTION switch to the BATTERY CHECK position. Check that the indicator
reads within or beyond the green battery arc on the scale piate. If the indicator is beiow the
green arc, or if the red LED comes on, the battery must be charged before using.

3. To zero the instrument, tum the FUNCTION switch to the STANDBY position and rotate the
ZERQ POTENTIOMETER until the meter reads zero. Watit 15 to 20 seconds 10 confirm that the
zero adjustment is stable. If It is not, then readjust.

4. Check to see that the SPAN POTENTIOMETER Is set at the appropriate setting for the
probe being used (5.0 for 9.5 eV probe, 9.8 for 10.2 eV, and 5.0 for 11.7 aV).

5. Set the FUNCTION switch to the desired ppm range. A violet glow from the UV lamp
source should be observable at the sample Inlet of the probe / sensor unit. (Do not look direct-
ly at the glow, since eye damage could resuit)

6. Listen for the fan operation to verify fan function.

7. Check instrument with an organic point source, such as a “magic marker,” before survey 10
vertty instrument function.

Shutdown
1. Tum FUNCTION switch to OFF,
2. Disconnect the probe connector.

3. Place the instrument on the charger.
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15.2.7.4 Maintenance and Calibration Schedule

Eunction Erequency
¢ Perform routine callbration Prior to each use*
e Initiate factory checkout and calibration Yearty or when maifunctioning or after changing
UV light source
¢  Wipe down readout unit Alter each use
¢ Clean UV light source window Every month or as use and site conditions dictate
¢ (Clean the lonization chamber Monthly
¢ Recharge battery After each use

' During extended fieid use, the HNU P 101 must be calibrated at least once every three days.

15.2.7.5 Calibration Procedure No. 1
For HNU calibration canisters without regulators:
1. Run through startup proceduraes as in Subsecton 15.2.7.3.
2. Fill a sampling bag with HNU callbration gas of known contents.
3. Connect HNU probe 10 sampling bag by using flexible tubing.
. 4, Allow sample bag contents to be drawn into :r: probe, and check response in ppm.

5. Adjust the span potentiometer 10 produce the concentration listed on the span gas
cylinder.This procedure shall be followed oniy untit the span potentiometer reaches the follow-

ing limits:
Maximum
Initial Span Acceptance Span
Brobe Pot _Setting
9.5 aV - 5.0 1.0
10.2 8V 9.8 8.5
11.7 eV 5.0 2.0

6. |If these limits are exceeded, the instruments must be retumed for maintenance and
recalibration. This maintenance will be done only by qualified individuais.

7. Each responsibie organization must develop a mechanism for the documentation of calibra-
tion resuits. This documentation includes the following:
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a. Date inspected

b. Person who calibrated the instrumert

¢. The instrument number (Serial number or other 1D number)

d. The results of the callbration (ppm, probe eV, span potentiometer setting)

e. !dentification of the calibration gas (sourcs, type, concentration)

15.2.7.8 Calibration Procedure No. 2
For HNU calibration canisters equipped with a reguiator:
1. Run through startup procedures as described in Subsaction 15.2.6.3.

2. Connect a sampling hose to the regulator outlet and the other end to the sampling probe
the HNU.

3. Crack the regulator valve.
4, Take a raading after 5 to 10 seconds.
5. Adjust span potentiometer using the steps outlined in step No. § of Subsection 15.2.7.5.

6. Callbration documentation should be as in step No. 7 in Subsection 15.2.7.5.

15.2.7.7 Cleaning the UV Light-Source Window

1. Tum the FUNCTION switch to the OFF position, and disconnect the sensor / probe from {
Readout / Control unit. —_

2. Remove the exhaust screw located near the base of the probe. Grasp the end cap in o
hand and the probe sheil in the other. Separate the end cap and lamp housing from the shei

3. Loosen the screws on the top of the end cap, and separate the end cap and ion chamt
from the lamp and lamp housing, taking care that the lamp does not fall out of the lamp hot
ing.

4. Tht the lamp housing with one hand over the opening so that the lamp slides out of
housing into your hand.

5. The lamp window may now be cleaned using lens paper with any of the following cof
pounds:

a. Use HNU Cleaning Compound on all lamps except the 11.7 eV.
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b. Clean the 11.7 eV lamp with a freon or chiorinated organic solvent. Do not use
HNU cleaner, water, or water miscible solvents (l.e., acetone and methanol).

6. Following cleaning, reassemble by first sliding the lamp back Into the lamp housing. Place
the ion chamber on top of the housing, making sure the contacts are properly aligned.

7. Place the end cap on top of the ion chamber, and replace the two screws. Tighten the
scraws only enough 1o seal the O-ring. Do not overtighten.

8. Line up the pins on the base of the lamp housing with pins inside the probe sheil, and slide
the housing assembly into the shell.it will fit only one way.

9. Replace the exhaust screw.

15.2.7.8 Cleaning the lonization Chamber

1. Tum the FUNCTION switch to the OFF position, and disconnect the sensor/probe from the
Readout / Control untt.

2. Remoave the exhaust screws located near the base of the probes. Grasp the end cap in one
hand and the probe sheil in the other. Separate the end cap and lamp housing from the sheil.

3. Loosen the screws on the top of the end cap, and separate the end cap and ion chamber
from the lamp and lamp housing, taking care that the lamp does not fall out of the lamp hous-

ing.

4. The ion chamber may now be cleaned according to the following sequence:
a. Clean with methanol using a Q-tip.
b. Dry gently at 50°C to 60°C for 1/2 hour.

5. Place the lon chamber on top of the housing, making sure the contacts are propery
.aligned. —

6. Place the end cap on top of the ion chamber and replace the two screws. Tighten the
screws only enough to seal the O-ring. Do not overtighten.

7. Line up the pins on the base of the lamp housing with pins inside the probe sheil, and siide
the housing assembly into the sheil. It will fit only one way.

15.2.7.9 Troubleshooting
The following steps shouid be performed only by a qualifled techniclan:
1. The meter does not respond In any switch position (Including BATT CHK).

a. Meter movement is broken.
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(1) Tip instrument rapidly from side to side. Meter needle should move freely
and retum to zero.

b. Electrical connection to meter is broken
(1) Check all wires leading to meter.
(2) Clean the contacts of quick-disconnects.
c. Battery is completely dead.
(1) Disconnect battery.
(2) Check voltage with a voit-ohm meter.
d. Check 2 mp fuse.
e. If none of the above solves the problem, consutt the factory.
2. Meter responds in BATT CHK position, but reads zero or near 2ero for all others.
a Power supply is defective.

(1)Check power supply voitages as shown in Figure 11 of the HNU Jnsoucrion
Manual. If any voltage is out of specification, consult the factory.

b. Input transistor or ampilfier has fafied.
(1) Rotate zero control; meter should deflect up or down as control is tumed.
(2) Open probe. Both transistors should be fully seated In sockets.

¢. input signal connection is broken in probe or readout.

(1) Check input connector on printed circuit board. The input connector
shouid be firnly pressed down.

(2) Check components on back of printed circult board. All connections
shouid be solid, and no wires should touch any other object.

(3) Check all wires in readout for solid connections.
3. Instrument responds correctly in BATT CHK and STBY but not in measuring mode.

a Check 10 see that the light source is on. Do not look directly at UV light source.
since eye damage could resuit

(1) Check high-voltage power supply.
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(2) Open end of probe, remove larnp, and check high voitage on lamp ring.

{(3) If high voitage Is presem at all above points, light source has probably
faled. Consuit the factory.

4. Instrument responds correcty in all positions, but signal is lower than axpected.
a. Check span setting for correct value.
b. Clean windaw of light source.
¢. Double check preparation of standards.
d. Check power supply 180 V output.
o. Check for proper fan operation. Check fan voltage.

f. Rotate span setting. Response should change if span potentiometer is working
property.

5. Instrument responds In all switch positions, but is noisy (erratic meter movement).
a. Open circuit In feedback circuit. Consult the factory.
b. Open circuit in cable shietd or probe shield. Consult the factory.

6. Instrument response is silow and/or irreproducible.
a Fanis operating improperly. Check fan voitage.
b. Check calibration and operation.

| 7. The battery indicator Is low.

a. Indicator comes on if battery charge is low.

b. Indicator aiso comes on if ionization voltage is too high.

15.2.8 Region-Specitic Variances

No region-specific variances have been identified; however, all future variances will be incorporated in
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus,
users should contact the regional EPA RPM for full details on current regional practices and requirements.
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15.2.9 ntormation Sources

HNU Systems, IncJnsouction Manual for Model PI-101 Photoionization Analyzer. 1975.

Ecology and EnvironmentFIT Operation and Fieid Manual: HNU Systems PI-101 Photoionization Detector
and Cennwry Systems (Foxboro) Model OV.A-128 Organic Vapor Anglyzer. 1981.

Personal Communication with Fran Connel, HNU Systems, Inc. 4 January 1984,
CH2M HILL Field Surveillance Equipment. 1984.

Rabin, Linda J."Selective Application of Dlrect-Reidlng Instruments at Hazardous Waste Shes,”
presented at American Industrial Hyglene Conference, Dallas, Texas. 1986.

15.3 ORGANIC VAPOR ANALYZER (OVA-128)

15.3.1 Scope and Purpose

The purpose of this subsection is to discuss the use, maintenance, and calibration of the OVA-128.

15.3.2 Definitions

None.

15.3.3 Theory and Limitations

153.3.1 Theory —_

The OVA uses the principle of hydrogen flame ionization for the detection and measurement of organic
compounds. The OVA comntains a diffusion lame of hydrogen and air that is free of ions and is noncon-
ducting. When a sampie of organic material is introduced into the flame, ions are formed, causing the
fiame to become conductive. Eventually this conductivity provides a meter reading because of a change in
current.

15.3.3.2 Umitations
1. The OVA will not see any inorganics.

2. The OVA will "see" methane, which is explosive but relatively nontoxic. The user should.
determine if the contaminant involved is or is not methane.

3. DOT shipping reguiations are strict for the OVA when shipped containing pressurized
hydrogen.

4. A relative humidity greater than 85 percent wil cause inaccurate and unstable responses.
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5. Atemperature less than 40°F will cause slow and poor response.

6. Actual contaminant concentrations are measured relative to the calibration gas used.
Thetefore, specific contaminants and their quantities cannot easity be identified.

7. As with the HNU Photoionizer, the OVA responds differently to different compounds. The
table below Is a list, provided by the manufacturer, of the relative sensitlvities of the OVA to
some common organic compounds. Since the instrument Is factory calibrated to methane, all
relative responses are given in percernt, with methane at 100.

— —

Compound Belative Response
Methane 100
Ethane 90
Propane 64
N-butane 61
N-pentane 100
Ethylene 85
Acetylens 200
Benzens 150
Toluene 120
Acetone 100
Methyl ethyl ketone 80
Methyl isobutyl ketone 100
Methanol 15
Ethanal 25
Isoproply alcohol 65
Carbon tetrachioride _ 10
Chioroform +0
Trichioroethylene 72
Vinyl chioride a5

8. When operated in the gas chromatography (GC) mode, chemical standards of known con-
stituents and concentration must be analyzed by the GC. These standards must be run at the
same operating conditions used in the sampling procedure, i.e., carrier gas flowrate, column
type and temperature, and ambiefnt conditions. The purpose of running standards is 10 deter-
mine retention times, concentrations (or instrument response), and optimal instrument operat-
ing conditions.
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15.3.4 Applicabliity

This procedure is applicable to all OVA-128s used for fleid or laboratory applications.

15.3.5 Responsibilities

The SM is responsible for monitoring the implementation of these procedures.

15.3.6 Records

Training records, maintenance records, and callbration records will be generated and maintained by
the responsible organization. The maintenance, calibration, and results obtained in the field will be
recorded in the site logbook.

15.3.7 Procedure

15.3.7.1 Mairtenance and Calibration Responsibilities

It is preferable 10 minimize the number of people responsibie for maintenance and calibration of the
OVA. These peopie should also be responsible for logging the equipment in and out. Documentation of in-
strument user, dates of use, Instrument identlfication number, maintenances and calibration procedures,
and project identification should be maintained.

15.3.7.2 Operxtor Qualifications

Although It is a relativety simple instrument to use, the OVA can be incorrectly operated i the user Is
not thoroughly famillar with its operation. An appropriate training and certification procedure must be
developed and incorporated into the responsible organization’s training procedures. The user must com-
plete the training and be certified for OVA use before taking the instrument into the field. Refresher courses
should be obligatory every 6 months. Courses are offered by the manufacturer, various commercial en-
tities, and by EPA at their Cincinnatl, Ohio, and Edison, New Jersey, faclities.

15.3.7.3 Startup Procedures
1. Connect the probe / readout connectors to the side-pack assembly.
2. Check battery condition and hydrogen supply.

3. For measurements taken as methane equivalent, check that the GAS SELECT dial Is set at
300.

4. Tumn the electronics on by moving the INST switch to the ON position, and aliow 5 minutes
for warm-up.

5. Set CALIBRATE switch to X10; use CALIBRATE knob to set indicator at 0.
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6. Open the Hz tank vaive all the way and the Ha2 supply vaive all the way. Check that the
hydrogen supply gauge reads between 8.0 and 12.0 psig.

7. Tum the PUMP switch ON, and check the flow system according to the procedures in Sub-
section 15.3.7.6.

8. Check that the BACKFLUSH and INJECT valves are in the UP position.

9. To light the flame, depress the igniter switch untdl a meter deflection is observed.The Igniter
switch may be depressed for up to 5 seconds. Do not depress for longer than 5 seconds, as 2
may bum out the igniter coi. If the instrument does nct light, allow the instrument to run
several minutes and repeat ignition attempt,

10. Confirm OVA operational state by using an organic source, such as a “magic marker.”

11. Establish a background level in a clean area or by using the charcoal scrubber attachment
to the probe (depress the sample inject vaive) and by recording measurements referenced 10
background.

12. Set the alarm level, if desired.

158.3.7.4 Shutdown Procedure
1. Close H2 suppty valve and Mz tank valve (do not overtighten valves).

2. Tum INST switch to OFF.

3. Wait untl H2 supply gauge indicates system Is purged of Hz; then switch off pump (ap-
proximately 10 seconds).

4. Put instrument on electrical charger at complietion of day’s activities.

—

15.3.7.5 Maintenance and Calibration Schedule

Check particle fiters Weeldy or as needed

Check quad nngs Monthly or as needed

Clean bumer chamber Monthly or as needed

Check secondary calibration Prior to project startup

Check primary calibration Monthly, or if secondary check is off by more
than =10 percent

Check pumping system Before project startup

Replace charcoal in scrubber attach- 120 hours of use, or when background readings

ment are higher with the inject valve down than with
the inject vaive up in a clean environment

Factory service At least annually

Note: Instruments that are not in service for extended periods of time need not meet the above schedule
However, they must be given a complete checkout before their first use, addressing the maintenance
iterns listed above.
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Calibration Procedures

The following steps are to be used only by qualified service technicians:

Primary Calibration

1.

2.

6

7.

Remove instrument components from the instrument shell.

Tum on ELECTRONICS and ZERO INSTRUMENT on X10 scale. Gas select dial to 300.
Turn on PUMP and HYDROGEN. Ignite flame. Go to SURVEY MODE.

Introduce a methane standard near 100 parts per million (ppm).

Adjust R-32 Trimp::t on circuit board to make meter read to standard.

Tum off hydrogen flame, and adjust meter needle to read 40 ppm (calibrate @ X10) using

the calibration adjust knob.

Switch to X100 scale. The mater should indicate 0.4 on the 1-10 meter markings (0.4 x 100 _

= 40 ppm). If the reading is off, adjust with R33 Trimpot.

8. Retumn to X10 scale, and adjust meter needle 1o 40 ppm with calibration; adjust knob, if
necessary.
9. At the X10 scale, adjust meter 1o read 0.4 on the 1 to 10 meter markings using the calibra-

tion adjust Switch to X1 scale. The meter should read 4 ppm. If the reading is off, adjust
using the R31 Trimpot.

Secondary Callbration

1. Fill an air sampling bag with 100 ppm (certified) methane callbration gas.

2. Connect the outlet of the air-sampling bag to the air-sampling line of the OVA

3. Record the reading obtained from the meter on the calibration record.

Documentation

Each responsible organization should develop a system whereby the following calibration information
is recorded:

e 1.

Instrument callbrated (1.D. or serial number)

e 2 Date of calibration

e 3

Method of calibration
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* 4 Results of the calibration
e 5. ldentification of person who calibrated the instrument

e 6. Identification of the calibration gas (source, type, concentration, lot number)
15.3.7.8 Pump System Checkout

The following steps are to be used only by qualified technicians:

1. With the pump on, hold unit upright and observe flow gauge.

2. See ff ball levet is significantly below a reading of 2; it so, flow is inadequate.

3. Check connections at the samplie hose.

4. Clean or replace particle filters if flow is impaired or if it is ime for scheduled service.

5. Reassemble and retest flow.

6. If flow Is still inadequate, replace pump dlaphragm and valves.

7. if flow is normal, plug air intake.Pump should slow and stop.

8. if there is no noticeable change In pump, tighten fittings and retest.

9. If thera is still no change, replace pump diaphragm and valves.

10. Document this function in the maintenance records.
15.3.7.7 Bumer Chamber Cleaning

1'. Remove plastic exhaust port cover.

2. Unscrew exhaust port.

3. Use wire brush to clean bumer tip and electrode.Use wood stick to clean Teflon.

4. Brush inside of exhaust port.

5. Blow out chamber with a gertie air flow.

6. Reassemble and test unit.

7. Document this function in the maintenance records.
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15.3.7.8 Quad Ring Service

1. Remove OVA instruments from protective shell.

2. Remove dlip ring from bottom of valve.

3. Unscrew nut from top of valve.

4. Gently pull vaive shaft upward and free of housing.

5. Obsarve rings for signs of damage; replace as necessary.
8. Lightly greasa rings with siicone grease.

7. Reasssmbia valve; do not pinch rings during shaft insertion.

8. Document this function in the maintenance records.

15.3.7.9 Troubleshooting

ndication Possible Causes

Contaminated hydrogen
Contaminated sample line

* High background reading
(More than 10 ppm)

¢ Continual flameout Hydrogen leak
Dirty bumer chamber
Dirty air filter

¢ Lowair flow Dirty air fiter

Pump malfunction
Line obstruction:
¢ Flame will not light Low bartery
igniter broken
Hydrogen leak
Dirty bumer chamber
Air flow restricted

No powef to pump

Hydrogen leak
(Instrument not in use)

Low battery
Short circuit

Leak in regulator
Lsak in vatves
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15.3.7.10 Hydrogen Recharging

1. High-grade hydrogen (99.999 percent) is required. Maximum pressure the instrument can handle
is 2,300 psig.

2. Connect the fill hose to the REFILL FITTING on the side pack assembty with the FILL/BLEED vaive
in the OFF position.

3. Open M2 SUPPLY BOTTLE valve.

4. Place FILLVBLEED valve on fill hose in BLEED position momentarily to purge any air out of the sys-

5. Open the instrument TANK valve.
6. Open REFILL valv."on instrument.

7. Place FILL/BLEED valve in FILL position unti the instrument pressure gauge equalizes with the Hz
SUPPLY BOTTLE pressure gauge.

8. Shut REFILL vaive, FILLUBLEED valve, and H2 SUPPLY BOTTLE valve, in quick succession. -
9. Tum FILL/BLEED valve to BLEED untll hose pressure equalizes to atmospheric pressure.

10. Tum FLL/BLEED valve to FILL position; then tumn the valve to the BLEED position; then tum to
OFF.

11. Close TANK on Iinstrument.

12. Disconnect the FILL HOSE, and replace protective nut on the REFILL FTTTING.

15.3.7.11 Particle Filter Servicing

Fiters have been placed at two points in the air sampling line of the CVA to keep particulates from
entering the instrument. The first filter is located in the probe assembly, and the second filter (primary filter)
is located on the side pack assembly. Cleaning procedures are as follows:

1. Detach the probe assembly from the readout assembly.

2. Disassembla the probe (unscrew the components).

3. Clean the particle filter located within the probe by blowing air through the filter.
4. Reassembie the probe.

5. G@Gain access to the primary filter, located behind the sample inlet connector on the side pack as-
sembly, by removing the sampie inlet connector with a thin-walled, 7/16-inch socket wrench. Remove the
filter, and clean as above.
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6. Reassemble the sampie inlet fitting and fitter to the side pack assembiy.
7. Check sample fiowrate.

15.3.7.12 Region-Specific Variances

No reglon-specific variances have been identified; however, all future variances will be incorporated in
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thys,
users should contact the regional EPA RPM for full detalls on current regional practices and requirements.

15.3.7.13 Information Sources
The following references were used In generating this subsection of the compendium:
Region It FIT. Proposed Guidelines for the Organic Vapor Analyzer. 1984,

Ecology and Environment. FIT Operation and Field Manual: HNU Systerns PI-101 Photoionization Detec-
tor and Century Svsterms (Faxboro) Model OVA-128 Organic Vapor Analyzer. 1981.

Century Systems (Foxboro). Service Procedures: Organic Vapor Analyzer; 128GC.

CH2M HILL.  Field Surveillance Equipment. 1984,
15.4 EXPLOSIMETER

15.4.1 Scope and Purpose

This subsection provides general guidance for the understanding, use, and application of an ex-
plosimeter. The methodologles refer to explosimeters manufactuced by Mine Safety Appltances Company.

15.4.2 Definitions

Explosimeter
An instrument used to test an atmosphere for concentration of combustible gases and vapors.

Lower Explosive Limit (LEL)
The lowest concentration of a gas or vapor in air, by volume, that will expiode or bum when
there is an ignition source present

Upper Explosive Limit (UEL)

The maximum concentration of a gas or vapor in air, by volume, that will explode or bum wher
there Is an ignition source present.
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15.4.3 Applicability

Explosimeters have been used during instaliation of monitoring weils and in and around landfills whe. o
methane gas is of primary concern. Once a monitoring well Is installed, methane gas can accumulate in-
side the well casing and can create a potentlally explosive environment.

Explosimeters have also proved useful during the excavation of buried drums and tanks. !n what can
sometimes seem llke an innocuous situation because of the adequate ventilation around the trench,
heavier-than-air vapors can collect at the bottom of the trench to produce an explosive environment. Addi-
tionally, the expiosimeter has provided service when investigative work has discovered abandoned
warshouses and storage sheds containing drums of volatle substances. The axplosimeter is typicaily used
when entering any confined space or for initial entry on hazardous waste sites.

15.4.4 Responsibilities

Before the instrument Is taken Into the fleld, t should be inspected and calibrated 1o ensure that it is
operating property. !f possible, maintenance and calibration should be restricted 1o one or two qualified in-
dividuals.

15.4.5 Records

Logbooks should contain records of the instrument checkout and calibration procedures. Although a
relatively simple instrument o use, the axpiosimeter can be incorecty operated if the user is not thorough-
ly familiar with its operation. An appropriate training and certification procedure must be developed and in-
corporated. The users must compiete the training and be cenified for operation before using the
plosimeter in the fieid. Refresher courses should be obligatory every 6 months. Courses are offered by . =
manufacturer, various commercial entities, and by EPA at their Cincinnatl, Ohio, and Edison, New Jersey,
faciities.

15.4.6 Procedures

15.4.8.1 Theory

A typical explosimeter draws a sample of the atmosphere over a heated catalytic flament that forms a
balanced electrical circuit. Combustibles that are present in the atmosphere are burmed on the filament,
which raises 1ts resistance in proportion to the concentration of the combustibles in the atmosphere. The
resuiting imbalance of the circuit causes a deflection of the meter needle on the instrument.

15.4.8.2 Operation

The Instrument must be calibrated before each fleld use. Calibration is performed by using a known
concentration of a combustible gas that can be cbtained from Mine Safety Appliances Company. Once the
calibration gas is introduced to the instrument, adjustments can be made on an internal span control insice
the axpiosimeter. If the explosimeter cannot be adjusted 1o read the standard, then the detector filament
must be replaced.

To establish a zero background reading, the explosimeter shouid be prepared for operation in an area
known to be free of combustible gases and vapors. A flush of fresh air should be passed through the ~-
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strument to zero the meter needie. The sampling line should then be placed at the point where the sampie
is to be collected, and the highest reading on the maeter should be recorded. The graduations on the scale
of the meter are in percentages of the lower explosive limit A deflection of the meter needie between zero
and 100 percent shows how closely the atmosphere being tested approaches the minimum concentration
required for an explosion. When the needle deflects to the extreme right side of the meter during a test, the
person performing the test can reasonably assume that the atmosphere being tested Is explosive. if the
needle deflects to the extreme right side and then quickly retums to a position within the scale or below
2er0, this movement indicates that the atmosphere tested has exceeded the concentration of the UEL
This means that an overabundance of the gas or vapor has displaced or consumed the “normal” air
(oxygen levels of about 21 percent), creating an environment that will not explode but could expiode i the
oxygen levels return to normal; therefore, it is important 1o continue monitoring. The user should always
have the instrument on until the field team has left the atmosphers being tested and a final flush of fresh air
has passed through the explosimeter 10 be sure that the atmosphere has been thoroughly anaiyzed.

15.4.6.3 Limitations and Wamnings Associated with an MSA Explosimeter

As with all instruments, the user should appreciate the limits of the explosimeter's capabillties and
should be sure to operate the instrument within those limits. The following represerts several importart

limitations:

1. The instrument is not designed to work in an oxygen-enriched environment (oxygen above
25 percent), nor will it function property in an oxygen-deficient atmosphere (below 19.5 per-
cent). Therefore, t must be used in conjunction with an atmospheric axygen indicator.

2. The instrument will not indicate the presence of explosive or combustible mists or sprays,
such as lubrication ol, or explosive dusts, such as grain or coal dusts.

3. Care should be taken when sampling over liquids so the liquid is not drawn into the instru-
ment.

4. The following substances may poison the detection flament: leaded gasoline, silanes,
sllicones, silicates, or any silicon-comaining compound.

5. The relative humidity must be in the range of 10 to 90 percent.

6. The instrument has a tolerance of 40 percent. For example, a reading of 20 percent LEL
could be as high as 28 percent or as low as 12 percent.

7. The instrument must not be switched on or off uniess the user is in a known combustible-
free atmosphers.

8. The explosive limits for many gases and vapors are far above the threshold limit values
(TLVs) for those substances.

9. Fuming acids, such as sutfuric acid and nitric ackd, will also poison the detection flament.

10. The instrument is typically calibrated with methane gas. Many other materials are ex-
plosive at concentrations below that of methane. Care must be used in a test atmosphere that
may contain these types of materials. The readings obtained by the Instrument are not
specific. The readings indicate onty that the atmosphere being measured is some percentage
of the LEL of the calibration atmosphere. Therefore, the National Institute for Occupational
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Safety and Healthr criteria shown below must be used Iin interpreting the readings when using
the instrument in an atmosphere of unknown contaminants.

15.4.6.4 NIOSH Criteria
NIOSH guidelines on the use of the expiosimeter are as follows:

1. Ten percent LEL — Limit activities in area to those that do not generate sparks; wear non-
sparking gear; use spark-proof equipment.

2. Twenty percent LEL — Limit all activitles in area.

15.4.7 Region-Specific Variances

No region-specific variances have been identified; however, all future variances will be incorporated In
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus,
users should contact the regional EPA RPM for full details on currert regional practices and requirements.

15.4.8 Information Sources

Mine Safety Appilances Company. “instruction Manual, Model 260, Combustible Gas and Cxygen
Alarm." Pittsburgh, Pennsylvania.

U.S. Environmentai Protection Agency. Standard Operating Guides. December 1984,

NIOSH / OSHA / USCG / EPA. Occupadonal Safety and Health Guidance Manual for Hazardous Waste Site
Acnvides. Cctober 1985.

15.5 OXYGEN INDICATOR

15.5.1 Scope and Purpose

This subsection provides general guidancs for the understanding, use, and application of an oxygen in-
dicator. The methodologies that are described refer to oxygen indicators manufactured by Mine Safety Ap-
pliances Company.

15.5.2 Definitions

Oxygen Indicator
An instrument that provides a means !0 measure atmospheric axygen concentrations. The

volume percent for atmospheric oxygen is 20.95 percent.
Partial Pressure

The pressure that each gas exerts in a gas mixture (I.e., oxygen is 158 mmHg at sea level).
Partial pressure is also temperature dependent.
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15.5.3 Applicabliity

Wherever contaminants have been detected, a cenain percentage of the atmosphere has been dis.
placed, subseguently lowering the partial pressure of oxygen. !n respiration, it is not the percentage of
oxygen in the air, but rather its partial pressure that is important in sustaining life.

Oxygen-deficient atmospheres at hazardous waste sites often include confined spaces, such as aban.
doned warehouses where solvert drums are typically stored. Oxygen-deficient atmospheres could possib-
ly be created during drum excavation in test pits where heavier-than-air vapors accumulate at the bottom of
the test pit.

15.5.4 Responsibilities

Before taking the oxygen indicator into the field, the user should inspect and calibrate it to ensure its
proper operation. If possible, maintenance and calibration should be restricted 10 one or two qualified in.
dividuais.

15.5.5 Records

Logbooks should record the oxygen indicator's checkout and calibration procedures. Although it is a
relatively simple instrument to use, the axygen indicator can be incorrectly operated if the user is not
thoroughly familiar with s operation. An appropriate training and certification procedure must be
developed and incorporated. The users must complete the training and be cenified for operation before
using the instrument in the field. Refresher courses should be obligatory every 6 months. Courses are of-
fered by the manufacturer, by various commercial entities, and by EPA at their Cincinnati, Ohio, and
Edison, New Jersey, faciilties.

15.5.6 Procedures

15.5.6.1 Theory

The MSA Oxygen indicator tests the partial pressure of oxygen in the atmosphere. The actual sensing
device consists of an oxygen-specific permeable membrane that allows oxygen to pass into the sensor
until the partial pressures equalize on both sides of the membrane. Inside the sensor is an electrolyte soiu-
tion that surrounds two electrodes. An axidation-reduction reaction occurs in which the amount of current
generated is directly proportional to the oxygen concentration. The change in current is detected by the
meter circuit, and the needle Is calibrated to indicate oxygen concentration in percentage, which is read
out directly. The sensor is temperature compensated from 32*F to 104°F. The Indicator response time is
increased in temperatures beyond the compensated range, partially below 32°F.

The instrument must be calibrated before using it in the field. Calibration is performed by adjusting a
calibration screw when the probe Is exposed to fresh air. Readings shouid be checked every hour in sam-
pling areas where the temperature is not constant to attain the greatest accuracy possible.
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15.5.6.2 Limitations and Wamings Associated with an MSA Oxygen Indicator

As with all instruments, the user should appreciate the !limits of the oxygen indicator's capabilities ana
should be sure to operate it within those limits. The following represents several of the important limita-
tions:

1. Condensation of moisture on the sensor face will cause low oxygen readings. To avoid
this problem, allow the sensor to reach ambient temperature before taking readings.

2. Strong oxidants such as fluorine, chiorine, and ozone will lead to erroneously high oxygen
readings when these oxidants are present in concantrations exceeding 5.000 ppm or 0.5 per-
cent

3. Conceantrations of CO2 greater than 1 percent will reduce sensor life.

4. Changes in barometric pressure because of altitude will also affect the meter reading. The
instrument Is calibrated for 20.8 percent oxygen at sea level (one atmosphere).

5. Relative humidity operating range Is 10 to 90 percent.

6. The sensor must not be touched by hands or other objects; the membrane is easily
damaged. : :

7. Fuming acids, such as sulfuric acid or nitric acid, will poison the probe.

8. Cnce exposed 10 air, the oxygen sensor has a shelf life of approximately 1 year.

15.5.8.3 Recommended Action Levels

It the oxygen level is less than 19.5 percent, the inspection should be continued only with a self-con-
tained breathing apparatus (SCBA) or a similar unit; the axygen-deficient area should be identified.

If the oxygen level Is more than 19.5 percent, the inspection can continue without breathing apparatus.
If the cartricge will provide adequate sorbent efficiency, a cartridge respirator is acceptable. Also, the con-
taminant must have good warmning properties, and must not react with the sorbent material in the cartndge.

if the oxygen level exceeds 25 percent, the area should be vacated, since an oxygen-nch atmosphere
exists and an explosion or fire is possible.

15.5.8.4 NIOSH Criteria

Cxygen levels lower than 19.5 percent require the use of supplied-air respirators.

15.5.7 Region-Specific Variances

No region-specific variances have been identified; however, ail future variances will be incorporated in
subsequent revisions to this compendium. Information on vanances may become dated rapidly. Thus,
users should contact the regional EPA RPM for full details on current regional practices and requirements.

1543



15.5.8 Information Sources

Mine Safety Appllances Company. "Instuction Manual, Model 260, Combustible Gas and Oxygen Alarm *
Pittsburgh, Pennsyivania.

U.S. Environmental Protection Agency. Standard Operating Guides. December 1984.

NIOSH / OSHA / USCG / EPA. Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Acavities. October 1985,

15.6 COMBINED COMBUSTIBLE GAS (EXPLOSIMETER) AND OXYGEN ALARM

15.6.1 Scope and Purpose

This subsection provides general guidance for the understanding, use, and application of a combined
combustible gas and oxygen alarrn. The methodologies refer to combined combustible gas and oxygen
alarm instruments manufactured by Mine Safety Appilances Company.

15.6.2 Definitions

Explosimeter
An instrument used to test an atmesphers for concentration of combustible gases and vapors.

Lower Explosive Lim#it (LEL)
The minimum concentration of a gas or vapor in air by volume that will expiode or bum when
there is an ignition source.

Upper Explosive Limit (UEL)
The maximum concentration of a gas or vapor in air by volume that will explode or bum when
there is an ignition source.

Oxygen indicator
An instrument that provides a means to measure atmospheric oxygen concentrations. The

volume percert for atmospheric cxygen is 20.95 percent.

Partial Pressure
The pressure that each gas exerts in a gas mixture (l.e., oxygen is 159 mmHg at sea level).
Partial pressure is also temperature dependent

15.6.3 Applicability

The combined combustible gas and axygen alarm can be extremely useful, since both the combustibie
gas and oxygen alarm are incorporated into one unit For example, when combustible vapors are present
In sutficient concentratioris to displace a certain percentage of the atmosphere, this condition should be
reflected as a low reading on the axygen indicator and an elevated reading on the explosimeter. In tum,
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the oxygen Indicator also establishes the limits of oxygen concentration (19.5 percent to 25 percent)
which the axpiosimeter can function property.

This instrument has been useful during installation of monitoring wells In and around landfiils where
methane gas is of concemn. Confined spaces at hazardous waste sites, such as abandoned warehouses
and storage sheds comntaining drums of volatile substances, pits, trenches, or sewers are prime examples
of where the instrument has provided service.

15.6.4 Responsibilities

Before the instrument is taken into the field, it should be inspected and calibrated to ensure that it is
operating properly. If possible, maintenance and calibration should be restricted to one or two quaiified in-
dividuals.

15.6.5 Records

Logbooks shouid record the Instrument checkout and calibration procedures. Although a relatively
simple instrument to use, the oxygen alarm can be incorrectly operated if the user is not thoroughly familiar
with its operation. An appropriate training and certification procedure must be developed and incor-
porated. The users must complete the training and be certified for operation before using the instrument in
the field. Courses are offered by the manufacturer, various commercial entities, and by EPA at their Cincin-
nati, Ohio, and Edison, New Jersey, facilities.

15.6.6 Procedures

The procedures for the confined explosimeter and oxygen indicators are the same as for the separate
instruments. The reader should refer to Subsections 15.4 and 15.5.

15.6.7 Region-Specific Variances -

No region-specific variances have been identifled: however, all future vanances will be incorporated in
subsequent revisions to this compendium. Information on variances may become dated rapicly. Thus.
users shouid contact the regional EPA RPM for full details on current regional practices and requirements.

15.6.8 Intormation Sources

Mine Safety Appliances Cqmpany. “Instruction Manual, Model 260, Combustible Gas and Oxygen
Alarm.” Pittsburgh, Pennsyivania.

U.S. Environmental Protection Agency. Standard Operating Guides. December 1984.

NIOSH / OSHA / USCG / EPA. Occupadonal Safety and Health Guidance Manual for Hazardous Waste Site
Acniviries. October 198S.
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15.7 VAPOR DETECTION TUBES - DRAEGER GAS DETECTOR MODEL 21/31

15.7.1 Scope and Purpose

This procedure discusses the use of Draeger tubes 10 determine the concentrations of specific
gaseous poliutants in the field.

15.7.2 Definitions

None.

15.7.3 Theory and Limitations

15.7.3.1  Theory

A known volume of air is drawn through a reagent by using the pump and tube. The iength of the color
change observed in the tube transiates to a ppm value.

15.7.3.2 Limitations
1. Cross sensitivity is typical.

2. Readings are not specffic; there is a large degree of error (35% at 1/2 the permissible ex-
posure limit (PEL) to 25% at 1 to 5 times the PEL).

3. A slow response time is typical.
4. Shelt lite can be maintained for 2 years by refrigerating-tubes.

5. Operator error In *reading” the jagged edge whers the contaminant meets the indicator
chemical (end point) is a major source of inaccuracy.

15.7.4 Applicability

The colorimetric tube and pump measure the concentrations of specific inorganic and organic vapors
and of gases that cause a discoloration which is proportional to the amount of material present. The detec-
tor tubes are specific for individual compounds, or groups of compounds, and require specific sampling
techniques. This information is supplied with the tubes; it detalls the required sample volume, the proper
tube preparation and insertion into the pump, and the applicabilty and limitations of the individual tube.
Since several hundred different tubes are available, the user must consutt the specific instructions for each
tube.
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15.7.5 Responsibilities

The SM Is responsible for determining when the use of the Draeger tube Is appropriate and for monitor-
ing that the tube Is property set up for fleid sampling.

Personnel must be trained in the use of the detector tubes. Refresher courses should be obligatory
every 6 months. Courses are offered by the manufacturer, various commercial entities, and by EPA at their
Cincinnat!, Ohio, and Edison, New Jersay, faciities.

15.7.6 Records

The comments dealing with the Draeger tube sampling episode should be detailed in the fiedd logbook.

15.7.7 Procedures -

15.7.7.1

Operation

A pump check should be performed esach operational day. To complete this check. place an unbroken
tube Into the suction iniet of the pump and completely depress the bellows. The bellows should not com-
pletely extend (taut chain) In fewer than 30 minutes.

15.7.7.2 Fleid Use

Break off both tips of the Draeger tube(s) in the break-off eyelet located on the front pump plate.
Tightty insert the tube Into the pump head with the arrow pointing toward the pump head. If mufti
ple tubes are used (e.g., vinyl chioride), join the tubes with the rubber tube provided, then insert
the tube into the pump head.

Fully compress the bellows and allow the bellows 10 re-extend until the chain is taut Repeat as

' often as specified in the tube operating instructions.

Evaluate the tube according to instructions.

15.7.7.3 In-House Handling Procedures (Check In)

Each unit on retum from the fleld shoulid be subjected to the following tests with results being
entered in the iogbook.

The unit will be visually examined for surface dirt, deformitles, cracks, and cuts.
The pump integrity will be checked In the following manner:
- Block the inlet with an unopened tube.
- Fully compress; then release the pump bellows. If the bellows do not completely fill

(imit chain slack) in 30 minutes, the unit is operating property. If the unit does not
pass the leak test, proceed as foliows:
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— Remove the pump plate.

— Unscrew the vaive with the special wrench.

— Clean the valve in water and dry.

— Replace the disc if it Is sticky, brittle, hard, or cracked.
~ Reassemble and retest.

15.7.8 Region-Specific Variances

No region-specific variances have been identified; however, all future variances will be incorporatec
subsequent revisions to this compendium. Information on variances may become dated rapidly. Tt
users shouid contact the regional EPA RPM for full details on current regional practices and requirement

15.7.9 Information Sources

Manual of Calibrarion, Maintenance, Service and Operation of NUS H&S Equipment and Monitoring Inst ..
ments. Novemnber 1984, '

U.S. Environmental Protection Agency. Characterization of Hazardous Waste Sites, Volume 1I, Availa:
Sampling Methods. EPA 600/X-83-018. March 1983.

15.8 FIELD EQUIPMENT —RADIATION MONITORS

15.8.1 Scope and Purpose

This subsectlion provides guidance in the use and implementation rationale in determining possible ¢
posure(s) 1o ionizing radiation by radlation monitors. Radlation or radioactivity is the property of t!
nucleus of an atom to spontaneously emit energy in the form of high-energy electromagnetic waves or pe
ticles. Types of radiation that are of concem are alpha particles, beta panicles, and gamma and X-radi
tion.

e,

Stable atoms of an element are composed of a dense nucleus containing an equal number of protor
and neutrons. Surrounding the nucleus are clouds or orbits of electrons. The number of electrons in ¢!
atom of an element equals the number of protons. The number of neutrons in the atom can vary and. i
does, the atom Is known as an isotope. Most isotopes are synthetic aithough some, such as Cs123 ar
U238, occur naturally in nature. In addition, most isotopes are radioactive; they are unstable and tend °
transform into an atom of a different element called a "daughter by releasing a particle (either alpha or be
particles) or by emission of gamma and X-rays. The type of energy released and the rate of this releas
(decay rate or halt life) is particular to each isotope. If desired, the isotope can be identified by determinir
the type of energy released and by measuring the decay rate.

Radiation, unlike other chemical and physical exposures, has no real-time waming properties that ar
detectable by the human sensories. However, reliable radlation detectors are available.

All radlation detectors other than passive dosimeters (radiation badges) operate on the same principle
radiation causes ionization in the detection media. The ions produced are counted electronically, and
relationship is established between the number of ionizing events and the quantity of radiation presen
Types of radiation detectors inciude the following:
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* [onization detection tubes are used pdmarily in high-range instruments, predominantly for detec
tion of gamma and X-radlation.

e Proportional detection tubes Inherentty do not detect beta or gamma radiation; they are used
primarily for detection of alpha radlation.

¢ Geiger-Mueller detection tubes are very sensitive to gamma and beta radiation.

s Scintillation detection media are crystal media that intaract with radiation; they are highly sensitive
to alpha and gamma radlation.

15.8.2 Definitions

Radiation Alert— Mini
Portable unit that detects lonizing radlation and that indicates, by using three-level scales, the
actual radlation onsite with sound and light wamings and a level indicator.

ROENTGEN
The amount of gamma or X-radiation that will produce one electrostatic unit of charge in 1

cubic centimeter of dry air.

Radiation Absorbed Dose (RAD)
The quantity of radiation required for 100 ergs of energy to be absorbed by 1 gram of body
tissue.

Radiation Dose Equivalent in Humans (REM)
A measure of the dose received in terms of its estimated biological eflect(s) on humans.

Thermoluminescent Dosimeter (TLD) Badge
A clip-on badge containing a substrate impregnated with either lithium or calcium fGuorids.
These materials are phosphors that store energy when exposed 10 ionizing radiation. When
the phosphor is heated to several hundred degrees centigrade, energy is reieased in the form
of visibla light that is measured with a photometer-providing an exposure reading.

15.8.3 Applicability

For the purposa of fleld work and site investigations, field teams shouid use several types of exposure
monitors during field activities. It is conceivable that during different activities (recon versus samgling), dis-
turbing different areas of a site may expose previously undetected radiation sources.

The cross conversion of ROENTGEN, REM, and RAD depends on a "quality factor' that is specific 10
each radioisotope and on the energy level of the radlation. With various forms of raciation, each has a
“quality factor’ that is based on its estimated biological effect on humans. It, therefore, stancs to reason
that each radloisotope has its own respective "quality factor.”

Survey-type radlation detectors are normally calibrated against a cesium-137 gamma source. [n es-
sence, the detector is not calibrated for other isotopes. It does, however, serve as a good reference and
relative indicator for other radicsotopes. The resuits of survey-type radiation detectors are usually gis-
played by a counter or audio response, along with a readout of milliroentgen per hour (mR/hr).
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15.8.4 Responsibilities

The SM should see that field personnel are equipped with TLD badges and a Radiation Alert-M.
similar unit) during any aspect of fleld work. Heaith and safety personnel are responsible for addre
these safety subjects in the safety plan and for seeing that TLD badges are issued and collected quarte

15.8.5 Records )

15.8.5.1 Thermoluminescent Dosimeter (TLD) Badge

The responsible heaith and safety manager or designee will maintain records of TLD issuance
resuits, as well as badges that are lost or exposed through nonfield (airport or dentist) activity.

15.8.5.2 COther Radlation Monitors
Health and safety personnel or their designees maintain records relative to the following:
1. Periodic calibration (according to factory specifications).
2. Major repairs (in which case the unit Is to be labeled "Out of Service").
3. Usagse in the fieid.

4. Sle safety personnel will keep records of any above background readings and action taken
(to be noted on the sita safety follow-up report or by emergency phone call) to be submitted to
the responsibie health and safety manager.

15.8.6 Procedures

15.8.8.1 Radiation Alert—Mini

—

An example of a survey-type radiation detector is the Radlation Alert-Mini, manufactured by Scic
Electronics, which uses a miniature geiger detector tube with a thin mica end window called the alpha wir
dow. This arrangement makes the Radlation Alert-Mini sensitive to all forms of radlation. The detector inc
cates all incoming radiation with an audio response and counter. The leve! of radiation is measured in mn
liroentgens per hour (mR/Mhr). Al lower elevations natural background raciation can produce 10 1o 2!
counts per minute. The detector has three ranges (X1, X10, and X100) with two alarm lights that indicat¢
counts of 10 and 30 percent for each range, e.g., .1 mR/hr and .3 mR/hr for the X1 range, and 1 mR/hr arx
3 mR/hr for the X10 range, and so on. Checkout procedures are as follows:

1. Check to see the unit is "field-ready.”

2. Check battery by switching to ON position. (Note: Field teams should bring extra bat-
teries, especially for lengthy projects.)

3. Switch unit to AUDIO. A periodic beep and flash will indicate the unit is working, especially
because of background radiation. (.01-.02 mR/hr) (Note: 10 to 20 CPM on unit.)
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4. Set the scale on the unit so i falls within precautionary guidelines as follows:

- ltless than 2 mR/hr, continue investigation with caution.
- It greater than 2 mR/hr, stop work and evacuate site.

(Note: Exact readings cannot be determined with most alert-minis. If readings above back-
ground are determined with the alert-mini, a radiation survey meter or equivalent must be used
to determine axact readings before continuing operations.)

5. Note any areas that display above-background readings. If any site evacuation is needed,
contact the responsible heaith and safety manager upon reaching an offsite “safe zone."

6. Limitations and precautions:

* When testing for alpha radlation, be sure to position the alpha window about 1.4 inch from
the material under test. Alpha particles will not penetrate more than about 1 inch of air and
can be shielded by thin paper or similar material.

* Avoid exposing the Radlation Alert-Mini directly to liquids and corrosive gases:; also avoid
extreme temperatures and direct suniight.

* Avoid contamination by not touching the surface of material being tested.

* Calibration must be checked and performed by the factory. Annual calibration is récom-
mended, although its operation should be checked pericdically with a low-amission source
such as mantals used in gas lantems.

15.8.8.2 Thermoluminescent Dosimeter (TLD) Badge

(Note: The TLD badge measures total quarterly cumulative dosage to the body. /t /s by no means 10
be used as a substitute for Radiation Alert-Mini or Thyac /ll, which measures actual/ site radiation.

Radlation badges are commonly based on fim dosimetry or chemical dosimetry. it is important to un-
derstand the usefuiness and limitation of passive radiation dasimeters.

The conditions under which one must work are generally complex, ill defined, and iregular. Perhaps
the most practical method, although less accurate than real-time monitors, is to monitor radiation exposure
by using dosimeters. The dosimeter, or radiation badge, usually provides enough information that the ab-
sorbed dose can be inferred from the data. The dosimeter serves as a reilable assessment of radiation ex-
posure on a time-weighed average and activity basis. Dosimetry is a convenient method of monitoring ex-
posure for a whole crew of individuals where other methods would otherwise be impractical, if not impos-
sible.

Upon receipt of TLD badges for each quarter, the responsible health and safety perscnnel implement
tha following procedures:

1. Distribute TLD badges to personne! subject to potential radiation exposure during fleld and
laboratory activities.

2. Personnel who ars issued a TLD badge wear the badge on their front pockets while onsite
or performing laboratory work.
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3. Field team members required to go through airport baggage checks (an route to or from

the site) MUST WEAR THE BADGE (Badges packed In luggage may become exposed it
passed through X-ray machines.) Dq not wear badges during visits to the dentist.

4. Atthe end of sach quarter, health and safety personnel collect the badges and retumn them
(inciuding the control badge) to the manufacturer (or the designated company representative)
and issue new badges for the coming quarter.

5. Umitations and precautions

e Dosimetry is a measure of after-the-fact exposures.

s Badges that are not worn by workers provide littie Information; compliance must be
monitored.

e Badges that are exposed to direct sunlight for extended periods produce false readings.

e Badges that are exposed to ionizing radiation when not in use, as in the case of securny
checks at airports and in the presence of color TV and microwave ovens, will produce
false positive readings.

15.8.6.3 Model 490 Victoreen Thyac il Survey Meter

The Model 490 is a pulse-count ratemeter and power supply. With the pancake detector probe, 1t acts
as a survey meter for alpha-beta-gammma radiation. Its range of operation is 0-80,000 cpm or 0-20 mR/hr
approximate radiation intensity with approprniate detector.

Use and QOperation

The instrument should be used only by persons who have been trained in the proper interpretation of
its readings and in the appropriate safety procedures 1o be follgwed in the presence of radlation. Training
courses are mandatory for all field personnel, and refresher courses shouid be obligatory every 6 months.
Failure to foliow instructions may result in inaccurate readings and/or user hazard. Indicated battery and
operational (check source) tests must be performed before each use to ensure that the instrument is
functioning properly. Failure to conduct pericdic performance tests in accordance with ANS! N323-1978,
paragraphs 4.6 and 5.4, and failure to keep records thereof In accordance with paragraph 4.5 of the same
standard could result in erroneous readings of potential danger. Do not connect or disconnect any detec-
tor while the instrument is on. Walt 2 minutes after the instrument is tumed off before connecting or dis-
connecting any detector. Failure of transistors will occur if these Instructions are not followed.

The Thyac Il is designed for 100 hours of continuous use on two “D* cell batteries and longer with in-
termittent use. Trained personne! ard required to interpret ts readings. The user must be sure to read the
instruction manual before using. The instrument is in a weatherproof case, which contains the two operat-
ing controls (the function switch, and the response switch) on top.

A low-intenslity beta check source is provided on the case. Temperature limits are -30° to +50°C (limts
for batteries may be differant). The check source may be used with a headset or an audio speaker; it may
be put in a plastic bag, when appropriate, to prevent contamination.
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Maintenance

Do not store the instrument with the batteries inside. Replace the batteries as indicated during the b

tery check performed before each use. Recalbrate the instrument periodically according
manufacturer's specifications.

15.8.8.4 Eberiine Model E-120 Radiation Monitor

The Model E-120 is a gamma response radiation monitor that has dual scales (0-5 mR/hr and 0-6
CPM). This unit has three range muitipiiers (x0.1, x1.0, and x10.0) and has adjustabie response times. The
general operating procedures are as follows:

Eield Qperation

e Switch to the bartery check position to indicate the battery condition.

e Check the instrument's operation by placing a check source In a repeatable position adjacent 10
the detector. Move the selector switch to a range that will give an upscale reading greater than 10
percent of scale. Adjust the response control to minimize the erratic meter movements.

e Logthe instrument’s responsa value on the green tag.

In-House Handling Procedures (Check in)

* When each instrument returns from the field or at alternate 6-month maximum storage intervais,
- Clean and visually examine the instrument for defects
—Check its battery status
—Validate its response (0 an operation check source
— Enter the above data and any green tag data into the appropriate logbook

e Atleast once per year, ship each instrument to the manufacturer for recallbration.

15.8.7 Region-Specific Variances

No region-specific variances have been identifled; however, all future variances will be incorporated in
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus,
users should contact the regional EPA RPM for full details on current regional practices and requirements.

15.8.8 Information Sources

Sax, N.l.. Dangerous Propernes of Industial Material. 6th ed. New York: Van Nostrand Reinhold Co.
1984

CH2M HILL. Field Surveillance Equipment. 1984,
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15.9 PERSONAL SAMPLING PUMPS

15.9.1 Scope and Purpose

This subsectlon provides general guidance regarding the plans for, method of selection, and use of
personal sampling pumps for fleid investigations of hazardous waste shes.

15.9.2 Definition

Personal Sample
An air sample that Is collected by a device worn on the worker; the device measures actual ex-

posure during the work routine.

-

15.9.3 Applicability

This subsection discusses the use of sampling pumps for personal monitoring purposes. These
guidelines are based on the objective of determining the potentlal exposure to a worker of air con-
taminants. Subsection 11.6 contains information on area sampling of ambient air.

15.9.4 Responsibilities

Field personnel must be adequately trained in the operation of personal sampling pumps. Refresher
courses should be obligatory every 6 months. Courses are offered by the manufacturer, various commer-
cial entities, and by EPA at their Cincinnati, Ohio, and Edison, New Jersey, facilities.

15.9.5 Records

Training records, maintenance records, and calibration records must be generated and maintained by
the responsible organization. Specific records of field use should be noted in field notebooks as suggested
in Sections 6 and 17.

15.9.6 Procedures

15.8.6.1 Preliminary Considerations

The planning, selection, and implementation of any monitoring program using personal sampling
pumps require clearly defined objectives. The following considerations must be examined 1o define what
the user wants to measure:

e  Worker exposure versus ambient air

¢ Long-term (8 hours) versus acute (momentary releases) exposure
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e Vapors versus particulates

The sampling pump that is selected must aiso be lightweight, portable, and not affected by motion or
position.

15.9.8.2 Description and Application

Personal sampling pumps come In various models. Several models offered by MSA Include the
Monitaire Sampiers; Modeis S and TD; Model C-210 Portabia Pump; and the Fixt-Flo Pump, Model 1. All
these modeis consist of a compact pump that may be clipped to the worker's beit or carried in a shirt pock-
et so that continuous air sampling can be made. A sampling head containing the sorbent tube, filter, or
other collection medium Is clipped to the lapel of the worker as close to the breathing zone as possible.

The contaminant(s) of interest will determine the type of collection medium used with the pump. Or-
ganic and inorganic vapors, as weil as particulate in the breathing zone of the worker, may be measured.

MSA Colorimetric Detector Tubes are available for measuring toxic concentrations of ammonia, carbon
dloxide, carbon moneoxide, chlorine, hydrogen chioride, hydrogen cyanide, hydrogen suifide, mercury
vapor, nitrogen dioxide, ozone, sutfur dioxide.

Charccal sampling tubes are also available to provide efficient coilection of organic and mercury
vapors for subseguent analysis using laboratory instrumentation.

The organic vapor tube will collect compounds such as benzene, carbon tetrachldride. chléroform,
dloxane, ethylene dichionde, trichloroethylene, and xylene. The mercury vapor sampilng tube collects
both elemental and chemically bound mercury vapors, plus particulates containing mercury.

All the above-mentioned MSA sampling pumps are rechargeable battery-operated dlaphragm pump
Flowrates may be adjusted on all models.

As general guidance, the following procedures should be followed when using personal sampling
pumps:

1. Fully charge the pump.
2. Calibrate the pump.

3. Make sure assembly does not leak by assembling the unit, covering the iniet 10 the sam-
pling device, and drawing a vacuum on the assembly.

4. If no leaks occur, the sampler is ready for use.
Manufacturer's instructions should be followed for more complete guidance on using a specific mode.

Certain information shouid be recorded in a field notebook when a personal sampling pump is used.
This may include, but not be limited to the following:

e Date

e Name
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e She

e Pump number

¢ Type of sample

e Time sampler started

¢ Time sampler tumed oft
* Flowrate

* Weather conditions

15.9.7 Region-Specific Variances

No region-specific variances have been identified; however, all future variances will be incorporated in
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus,
users should contact the regional EPA RPM for full details on current regional practices and requirements.

15.9.8 Information Sources

MSA Safety Equipment Catalog. 600 Penn Center Boulevard, Pittsburgh, Pennsytvania 15235.
Cralley and Cralley. Parry’s Industrial Hygiene and Taxcology, Volume IJ1. 1978.

U.S. Steel Corporation. Environmental Health Services. Environmental Health Monitoring Manual.
1973.

15.10 OTHER MONITORING DEVICES -

15.10.1 Electrochemical Gas Detector

There are many manufacturers of gas detector monitors that use electrochemical ceils for detection of
toxic inorganic gases. Many of these detectors are mixed oxide semiconductors (MOS) of a proprietary
design, although many are of a galvanic cell type, as previously described for the MSA oxygen indicator,
but specific 1o the analyt gas.

Typically, one manufacturer may provide a monitor with one or more replaceable cells. In cenain in-
stances, MOS cells for differant gases can be interchanged in the same monitor. Electrochemical gas
detectors are guite compact, are battery operated, have lower expiosive detection (LED) readouts, and
have audio alarms for present concentrations.

The Monitor Compur 4100 is an example of the MOS-based electrochemical gas detection system.
The monitor offers MOS cells for hydrogen sulfide (H2S), hydrogen cyanide (HCN), nitrogen dioxide (NOz2).
and phosgene (COCI2).
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The monitor system is designed in particular to monitor and alert the user when threshoild limit values
(TLV) are exceeded as follows:

H2S - 10 ppm
HCN - 10 ppm
NO2 - S ppm

COoCl2. — 0.1 ppm

Of greatest consequence many times to site Investigations are phosgene and hydrogen cyanide.
Electrochemical gas detection such as the monitox system offers a real-time measure of phosgene and
hydrogen cyanide. Neither of thess chemicals has waming properties (l.e., odor, taste) at TLV levels.

15.10.1.1 Umitations and Precautions

* Cross sensitivity to-cther gases can trigger faise alarms,

e Chemical filter (activated charcoal) for the COCI2 cell needs to change frequently f monitoring is in
the presence of H2S, HC, and Cl.a.

e High concentration of analyt gas, typically 100 times the TLV, can irreparably change the sensor
ceil. ' '

e Sensor cells must be protected from axcessive moisture and dust-aden air.

e Service life of sensor cells is typically 6 months dunng normal use.

15.10.2 Passive Dosimeters

The use of passive dosimeters or gas badges is a recent development in sampling. No energy or ac-
tion is required to take the sample. Currently badges are available to sampie from 15 minutes to 8 hours.
These badges can be used for sampling organic vapors,formaidehyde, mercury vapor, ammonia, sulphur
dioxide, and nitrogen dioxide.

Most passive dosimeters work on the principle of diffusion. Gases and vapors enter the monitor by dif-
fusion and are absorbed by a sorbent medium in the interiof of the badge. The amount of gas or vapor ad-
sorbed is determined by expo sure time and concentration present in the monitored environment. A
measured volume of an eluent is added (o the monitor to desorb and dissolve the contaminants. An ali-
quot of the eluent solution is then analyzed by analytical procedure specific to the contaminant. The
weight of the contaminant is used in conjunction with the diffusion constant, as determined by the badge
manutacturer, to calculate the time-weighted average worker exposure.

15.10.3 Miniram Monitor

The MINIRAM (Miniature Real-Time Aerosol Monitor) is a compact, personal size, airbome pariculate
monitor whose operating principle is based on the detection of scattered (nephelometric pnnciple)
electromagnetic radiation in the near infrared. The radlation scartered by airbome particles passing freely
through the open sensing chamber of the monitor is sensed by a photovoltaic detector. An optical inter-
ference fliter screens out light whose wavelength differs from the narrow-band puised source. Aerosol con-
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centration is displayed as milligrams per cubic meter every 10 seconds. The readings are stored and in-
tegrated to provide time-weighted averages.

Calibration of the monitor is performed by the factory against a filter gravimetric reference. The MINI-
RAM has appiication 10 measuring all forms of asrosols: dusts, fumes, smokes, fogs, etc. The MINIRAM is
unique in that it provides real-time semi-quantitative measurements of aerosol concentrations, unlike fittra-
tion-gravimetric methods, which require both time and laboratory facllities to complete.

The MINIRAM has particular application in monitoring ambient air for toxic aerosols or toxic elements
assoclated or transported by aerosols.
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TECHNICAL MEMORANDUM

TITLE: IN-SITU HYDRAULIC CONDUCTIVITY TEST
PREPARED BY: R. Michael Nugent

DATE: July 1989

PURPOSE: The purpose of this technical memorandum is to provide technical
guidance pertaining to slug tests. These procedures are intended to
establish baseline practices to assist Technical Directors and Site
Managers in preparing and implementing site-specific workplans. The
procedures as presented are not to be construed as a rigorous standard
and slight deviations are anticipated based upon site conditions.

SCOPE: Slug tests are a quick and inexpensive means to estimate the hydraulic
conductivity (K) of many aquifers. Slug tests pgenerally work in
aquifers where K is less than or equal to 103 cm/sec. In aquifers
with a greater hydraulic conductivity, the water level may return to
static level prior to obtaining sufficient time versus head readings.
Slug tests are generally a reliable field method to determine
hydraulic conductivity in the range of 107" to 1077 cm/sec.

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

(1) Estimates are made in situ and errors incurred in laboratory testing
of small or disturbed overburden samples are avoided.

(2) Tests are performed quickly at a relatively low costs in that a
pumping well and observation wells are not required.

(3) The hydraulic conductivity of discxete portions of an aquifer can be
made.

(4) Treatment and disposal of contaminated groundwater as with a pumping
test is not a consideration,

However, there are disadvantages in using slug tests which are to be considered.
These include:

(1) Only the hydraulic conductivity of the aquifer in the immediate
vicinity of the well is estimated. This estimate, by itself, may not
be representative of the aquifer in toto.

(2) Often only a range of hydraulic conductivity values rather than an
average estimate can be deduced from test results.

(3) Certain assumptions are made in the analysis process. If geologic and
test conditions do not approximate the assumptions, the subsequent
results may be erroneous.
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(4)

(5

The aquifer storage coefficient, S, cannot be determined under most
conditions.

As noted previously, there exists constraints in the applicable range
for aquifer K values. Beyond these limits the test procedure is
either invalid (i.e., K < 1077 cm/sec) or data is difficult to obtain
(i.e., K > 107% cm/sec).

DEFINITIONS:
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Hydraulic Conductivity (K) - A quantitative measure of the ability of
porous material to transmit water. Hydraulic conductivity is depended
upon properties of the medium and fluid. Also referred to as
"permeability"”.

Transmissivit T) - A quantitative measure of the ability of an
aquifer to transmit water. The product of the hydraulic conductivity
multiplied by the aquifer’s saturated thickness.

Slug-Test - A rising head or falling head test. A slug test consists
of adding a slug (of water or a solid cylinder) of known volume to the
boring or well to be tested or removing a known volume and measuring
the rate of recovery of water level inside the well. The slug of
known volume acts to raise or lower the water level in the well.

Rising-Head Test - A test used in an individual borehole or well
within the saturated zone to estimate the hydraulic conductivity of
the surrounding formation by lowering the water level in the boring or
well and measuring the rate of recovery of the water level. The water
level may be lowered by pumping or bailing. Also known as a bail
test.

Falling-Head Test - A test used in an individual borehole or well to
estimate the hydraulic conductivity of the surrounding formation by
raising the water level in the boring or well and measuring the rate
of drop in the water level. A constant head test is a variation of
the falling head test in which water is constantly added to borehole
or well to be tested, and the flow rate required to maintain hydraulic
head at a constant level above the static water level is measured.

Packer Test - A hydraulic conductivity test using inflatable packers
to isolate a discrete zone within the borehole for testing purposes.

Packer - A sealing device installed in a well or borehole which
isolates intervals within the boring or well for testing purposes.
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EQUIPMENT:

(1)
(2)

(3)
(4)
(3)
(6)
(7)
(8)
(9)

PROCEDURE:
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Electric water-level indicator

Solid or ballast filled "slug" cylinders of 4-inch, 3-inch, and 2-inch
diameter each 4 or 5 feet in length.

Single-strand stainless steel on PTFE (teflon) coated line to lower or
raise slug

Ten psi, 15 psi, or 25 psi pressure transducer with appropriate length
of cable

Data logger for recording pressure (head) changes from transducer
Field notebook

Pen

Five-foot folding, engineer rule

Duct or electrical tape

The test consists of measuring the rate at which the water level
within the monitoring well declines after a known volume (slug) is
"instantaneously" introduced or the rate at which the water 1level
rises after the slug is removed.

Prior to initiating the test, the following information is to.be
recorded in the field notebook.

Test procedure (reference this technical memorandum) plus any
deviations from the test procedure;

Serial number, pressure range, and voltage output range of pressure
transducer;

Well or borehole identification code;

Location and elevation of measuring (reference) point at which depth
to water level measurements are made;

Date and time of test;

Well depth, screen length, screen slot size, riser pipe inside radius,
well screen inside radius, sand/gravel pack size ranges and borehole
radius;

Aquifer or groundwater zone being tested;

Slug volume;

Type of measuring device used; and

Names of personnel conducting slug test
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CONDUCTING THE SLUG TEST:

1. Water level indicator, transducer and cable, and the slug will be
cleaned using a nonphosphate detergent wash and a distilled water
rinse followed by a pesticide grade isopropanol rinse and allowed to
air dry. Prior to use, the equipment shall undergo a distilled water
rinse. Water level indicator probe shall be cleaned after each use.

2. Wells will be opened, allowed to equilibrate, and depth to water level
measured and recorded.

3. A slug will be selected based on well diameter and a line attached.
The line will be marked at a distance from the bottom of the slug
equal to the measured depth to water level plus the length of the
slug.

4. The transducer will be lowered into the well to a depth of 10 feet
below the static water level or as close to this depth as allowed by
well/water level configuration. (Note: Pressure transducer must lie
at least 2 feet below the depth of the slug to dampen pressure waves
and must be at least 1 foot above the bottom or sump section of the
well to prevent silting.) Tape the pressure transducer to the well
casing to fix the depth of the transducer in the well.

5. The following is specific to operation of the Model EL-200 data
logger.

(a) Function BO - Enter a two digit station ID number (00-99) and

' press <E> (Enter).

(b) Function Bl - Enter the date in format YY/MM/DD and press <E>.

(¢) Function B2 - Enter time in format HH:MM:SS and press <E>

(d) Function B4 - Press <E> until appropriate pressure transducer
channel is reached and enter appropriate scale factor for
transducer. Press <E> and then <F>.

Analog Channel Scale Factors (s/f)

S/F 0% 100% 1 1SB  Remarks

000 -- -- -- Channel is off.
001 - 0.000 2.307 .001 Input in psi
002 0.000 4.61 .01 Scaled output (ft)
005 0.000 11.53 .01

010 0.000 23.07 .01

015 0.000 34.60 .01

025 0.00 57.67 .01

050 0.00 115.3 .1

100 0.00 230.7 .1

250 0.00 576,700 .1
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10.

11.

12.

NOTE:

(e) Function B6 - Check probe calibration by raising transducer in
0.5 foot intervals. Record depth to probe (below water surface)
and displayed values.

(f) Function A3 - Places data logger in SILOG II status.

(g) Function 5 - Editing SILOG II Segments.

(h) Press 01200001 then <E> - will result in readings being taken at
1 second intervals (01200001) for 120 seconds (01200001).

(i) Press 00360005 then <E> will result in readings being taken at 5
second intervals for the next 3 minutes (i.e., 36 5-second
intervals).

(j) Press <F> to exit editing mode

Lower the slug until the static water level is reached and then raise
slug slightly above this mark. Secure slug line to well casing
leaving sufficient slack so that slug can be completely submerged when
test begins.

Press <3> then <B> to start data logger and after 5 seconds lower slug
into water. Slug must be lowered into water as quickly as possible.
However do not allow slug to drop into the water but glide it in.
This will prevent compression waves and faulty readings during the
initial part of the test.

Press any key and then <B6> to display pressure head readings.

Upon termination of the test and the return of the water level to
static conditions, press <A3>, <3>, <B> then wait 5 seconds, and
remove slug. This begins the rising head portion of the test.

Press any key and then <B6> to display pressure head readings.
Terminate test when pressure head reading indicates 90 to 100 percent
recovery.

Press any key and then <AC> to power down. Remove power cord.

Decontaminate slug, pressure transducer, and slug line as outlined in
Step 1.

(A) For situations where static water level is within screen
interval, only perform the rising head portion of the
test.

(B) RAM only holds 12,000 data points.

DATA ANALYSIS:
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The analysis of slug test data is based on the modification of well
known groundwater flow equations (either the Theis equation, the Theim
equation, or subsequent modification). Several authors have presented
analytical solutions for the analysis of slug test data. Most
solutions require a semi-logarithmic plot of the data collected:
dimensionless head (logarithmic scale) or residual head (logarithmic
scale) versus time (arithmetic scale).
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Hvorslev (1951) was one of the first researchers to publish techniques
of analysis of either constant or slug (falling head) tests in near-
surface saturated soils. His analysis of slug tests involves a semi-
logarithmic plot of the falling head (or water level) divided by the
initial head against time. Basic algebraic equations are presented
for different configurations of the soil relative to the test hole.
In general, the permeability is proportional to a "shape factor" and
inversely proportional to a “time 1lag." The "shape factor" is
determined from the test well characteristics or dimensions. "Time
lag" is determined from the semi-logarithmic plot.

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

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

Pressurized slug test methods have been developed for testing
extremely low hydraulic conductivity (107® cm/sec or lower) materials
(Bredehoeft and Papadopulos, 1980). Basically, the pressurized slug
technique is a modification of the conventional slug test previously
discussed. The advantage of the pressurized slug technique is the
reduction of time required to perform a test in tight formations.
This method involves creating an instantaneous pressure surge on
drawdown in the test zone, then closigg a valve to shut in the well.
Based on the rate of decay of the pressure slug and the geometry of
the test 2zone, the transmissivity, hydraulic conductivity, and
storativity may be calculated.
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APPENDIX D

ALTERNATE WELL CASING MATERIAL JUSTIFICATION
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Southern Division Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is
committed to using only the most reliable methods to obtain the data used in its
investigations. Therefore, SOUTHNAVFACENGCOM recommends the use of well casings
made of Polyvinyl chloride (PVC) material for monitoring wells installed at NAS
Cecil Field. After reviewing the literature, SOUTHNAVFACENGCOM has concluded
that PVC is a superior well casing material when monitoring a plume consisting
of both metals and organics. Attached are two recent publication supportive of
SOUTHNAVFACENGCOM's position: "Influence of Casing Materials on .Trace-Level
Chemicals in Well Water" (Parker, 1990) and "Leaching of metal pollutants from
four well casing used for ground-water monitoring" (Hewitt, 1989).

SOUTHNAVFACENGCOM requests USEPA consider the following information as required
in the "Alternate Well Casing Material Justification" form.

1. The Data Quality Objectives (DQO) for the samples to be collected from
wells with PVC casing per EPA/540/G-87/003., "Data Quality Objectives for
Remedial Response Activities."

Response: The DQOs for the remedial investigation (RI) at Cecil Field are to
provide information of sufficient quality to support risk assessment and
feasibility study conclusions. The quality assurance and quality control (QA/QC)
procedures are specified in the Sampling and Analysis Plan (SAP). Sample
collection and accompanying QA/QC procedures are designed to meet USEPA level 4
criteria.

2. The anticipated compounds and their concentration range.

Response: The following is a list of the contaminants that exceeded an existing
maximum contaminant level (MCL) and the highest contaminant concentration
detected: Lead at 385 ug/l, Chromium at 425 ug/l, benzene at 4 ug/l, Trichloreth-
ylene at 400 ug/l, and 1,1-Dichloroethane at 210 ug/l.

3. The anticipated residence time of the sample in the well and the aquifer’s
productivity.

Response: Each well will be purged immediately before the sample is collected.

The anticipated residence time of the water prior to sampling should be less than

twenty minutes. The surficial aquifer is estimated to have a transmissivity

range of 0.05 to 3.93 m?/day.

4, The reason for not using a hybrid well.

Response: SOUTHNAVFACENGCOM feels that PVC is the preferred material when
sampling mixed waste plumes. Stainless steel may absorb or adsorb heavy metals
such as lead, chromium and arsenic. Also, the cutting oils used in the
manufacturing of stainless-steel riser and screen are difficult to remove. These
oils, if not completely removed by the decontamination cleaning, may contaminate
the well. Hybrid wells introduce additional problems, such as, the junction is
usually a weak point subject to breakage or is a place for down-hole equipment
to become ensnared.
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5. Literature on adsorption/desorption characteristics of the compounds and
elements of interest for the type of PVC to be used.

Response: Two reprints are attached that evaluate the sorptive characteristics
of stainless steel and PVC. The study tilted "Influence of Casing Materials on
Trace-level Chemicals in Well Water" (Parker, 1990), evaluated all the chemicals
of concern identified in previous Cecil Field studies except benzene and 1,1-
dichloroethane.

6. If an anticipated increase in thickness of the wall thickness will require
a larger annular space.

Response: No change in the annular space is required.

7. The type of PVC to be used and if available the manufacturers specifica-
tions. And an assurance that the PVC to be used does not leach, mask,
react or otherwise interfere with the contaminants being monitored within
the limits of the DQO(s).

Response: The PVC will comply with American Society of Testing and Materials
(ASTM) F480 and D1785.

SOUTHNAVFACENGCOM strongly believes that the quality of data obtained by using
PVC well construction materials will be equal to or an improvement over the use
of stainless steel as a general purpose well construction material.
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DEPARTMENT OF THE ARMY
COLD REGIONS RESEARCH AND ENGINEERING LABORATORY, CORPS OF ENGINEERS
HANOVER, NEW HAMPSHIRE O3755-1290
February 25, 1991

Applied Research Branch

Ms. Peggy Lane

ABB Environmental Services

2571 Executive Center Circle, East
Suite 100

Tallahassee, Florida 32301

Dear Ms. Lane:

I have enclosed a copy of our journal article that compares the
sorption of organics and metals by four well casing materials (PVC, PFTE,
and stainless steel types 304 and 316). I have also included a more recent
study that compares the leaching of metals from these materials; this study
was conducted by Alan Hewitt. It is our opinion that since you are
monitoring for both VOC’s and metals that PVC is the best material to use in
your monitoring wells, provided that you do not anticipate encountering an
undiluted solvent of PVC. Stainless steel is not a good casing material to
use when monitoring for metals. Also, stainless steel should not be placed
in any environment that 1s corrosive. "The Handbook of Suggested Practices
for the Design and Installation of Ground-Water Monitoring Wells," by Linda
Aller et al. (1989, published by the National Water Well Association,
Dublin, Ohio) has an excellent discussion on corrosion of steel products.

If you would like any additional questions answered, please do not
hesitate to call me at 603-646-4393. Alan Hewitt can answer any questions
on our metals studies. He can be reached at& 603-646-4388.
i Ft3 91 2219
I hope you find this material useful.

Sincerely,

mut SO~

Louise V. Parker
Research Physical Scilentist
Applied Research Branch
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