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FOREWORD

PROJECT TITLE: CONTRACT N62467-89-D-0318, COST PLUS AWARD FEE
CONTRACT FOR COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION, NAVY
(C.L.E.A.N.) DISTRICT II; SITE INVESTIGATION, NAVAL ORDNANCE
STATION (NOS), INDIAN HEAD, MARYLAND.

This Work Plan outlines Phase I of the Site Inspection (SI) to be
completed at the Naval Ordinance Station Indian Head, Maryland.
Phase I of this Site Inspection involves the assessment of the
Olson Road Landfill (Site 42) to determine if contamination is
present as a result of past disposal practices at the site. Site
42 is an Installation Restoration Site scheduled for a Site
Inspection by EnSafe/Allen & Hoshall through a SOUTHDIV CLEAN
contract. However, due to the scheduling for building
construction on the landfill site (MILCON Project, P-059),
completion of the Site Inspection of Site 42 has been expedited
and defined as Phase I of the NOS Indian Head Site Inspection.
The remaining suspect sites will be subject to a investigation
during Phase II of the Site Inspection.

The Site Inspection of Site 42 will be accomplished by the
installation of a series of shallow soil borings and monitoring
wells with the collection and analysis of soil, groundwater,
sediment and surface water samples for laboratory analysis.

This Work Plan includes support documents which outline the Phase
I Site Inspection. This Work Plan comprises three sections which
include: Section I-Sampling and Analysis Plan (SAP), Section II-
Quality Assurance Plan (QAP), and Section III-Health and Safety
Plan (HSP). Each of these documents contain the information
prescribed in Navy contract N62467-89-D-0318, and the Plan of
Action prepared by EnSafe/Allen & Hoshall (August, 1991).

viii
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SECTION I. SAMPLING AND ANALYSIS PLAN
1.0 INTRODUCTION

The following is a Sampling and Analysis Plan (SAP) for Phase I
of the Site Inspection (SI) to be completed at the Olson Road
Landfill (Site 42) located at the Naval Ordnance Station (NOS)
Indian Head, Maryland. This plan is submitted in accordance with
the provisions of Navy Contract N62467-89-D-0318. This plan
consists of two (2) sections, the Field Sampling Plan and the
Project Management Plan.

1.1 Project Objective

The objective of this project is to determine if contamination
exists, at the Olson Road Landfill site, as a result of past
disposal practices. This will be accomplished by the completion
of a surface and subsurface investigation. This investigation
involves the completion of a geophysical survey and the
installation of a series of soil borings and groundwater
monitoring wells. Samples will be collected from the soil
borings, groundwater monitoring wells, two ponds local to the
site and a swale adjacent to the site. Select samples will be
submitted for laboratory analysis.

1.2 Site Description

The Olson Road Landfill is part of NOS Indian Head. Figure 1.1
is a vicinity map of the naval facility. The site comprises
approximately 2 acres. Figure 1.2 is a site plan of the Olson
Road Landfill. Refuse was deposited in the landfill over a 5
year period ending in 1987. Hazardous material content was not
confirmed or denied. The area is bulldozed over but visible
debris includes scattered cans, drums pallets, and branches. In
addition, the area does not conform to topographic maps which may
indicate filling.

1.3 Previous Investigations

An environmental impact assessment was completed for the MILCON
project to determine the potential from impact to the ecosystems
at P059% as a result of new construction. The assessment
indicated no major impacts were suspected.

A limited visual inspection was completed at the Olson Landfill
as part of the NOS Preliminary Assessment (NEESA 13-021A). Basic
information and conclusions resulting from that assessment are as
follows:

° Disposal apparently occurred over a five year period in
the early and mid 1980's;

I-1
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o Disposal of hazardous waste is not recorded nor
recalled by site personnel;

° Debris currently visible includes branches, pallets,
and a few scattered cans and drums; and,

L Disposal in this area was not authorized.

1.4 Geology and Hydrology

A description of the geology and hydrology of the NOS Indian Head
area is not within the Scope of Work for Phase I of the SI. A
descrlptlon of the local geology and hydrology will be provided
in the Work Plan for Phase II of the SI to be prepared under
separate cover.

2.0 FTELD SAMPLING PLAN.

This section describes the sampling rational, sampling procedures
and decontamination procedures. The SI is de51gned to produce
data of technical quality to assess the current site conditions
and includes those tasks necessary to determine if contamination
is present at Site 42. Data management (Quality Assurance, data
reduction, etc.) is discussed in the Quality Assurance Plan,
Section II of this Work Plan.

2.1 Sampling Rationale

The Field Sampling Plan (FSP) is divided into three stages which
include: 1) a geophysical survey, 2) shallow subsurface survey
and 3) surface water and drainage swale analysis. Stage 1, the
geophysical survey, will utilize a magnetometer study and a
ground penetrating radar to scan the subsurface for potential
hazards. Stage 2 will involve the installation of shallow soil
borings and groundwater monitoring wells. Stage 3 will involve
the collection of surface water samples and sediment samples.
Details of each stage are described in detail below.

The area of investigation includes three zones, these zones are
A) the proposed construction area, B) the fill area (outside the
construction area), and C) the area outside the fill area. Figure
2.1 indicates the proposed location of soil borings, monitoring
wells and samples locations for the ponds and drainage swales.
Samples will be collected from each zone and submitted for
laboratory analysis. Distribution and frequencies of soil,
groundwater, surface water and sediment samples are described
Table 2.1.

2.2 Geophysical Survey

A limited shallow geophysical survey will be completed utilizing
the techniques of a magnetometer and ground penetrating radar

I-4
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Zone Sample Sample Number
locations Matrix of
Lab Samples
A 10-borings Soil 3 from 5 borings
Soil 4 from 5 borings
1-boring” Soil 2 (top & depth)
2-borings Soil 3 from each
3-borings Soil 3 per boring
(wells)
Water 1 per well
6-swales™ Sediment 6
2-ponds Water 1 per pond

* One boring will be completed in zone C for background.
This boring may be complected as the upgradient
monitoring well.

*™ One of the six swale sediment samples will be
collected for background.

(GPR) . The purpose of the survey is to locate any buried
obstructions (such as; buried tanks, drums, etc.) that may impede
drilling operations and to aid in profiling the shallow
subsurface. This will be accomplished by completing a series of
traverses across the site, concentrating on the proposed
construction site.

These two techniques will be applied in tandem. The magnetometer
will provide data over the complete investigation area. Ground
penetrating radar will be used to collect detailed data at
anomalous areas indicated by the magnetometer data.

LGI, Inc. a Division of Laney Geosciences, Inc. will be retained
by EnSafe/Allen & Hoshall to complete the survey. Field
operations will be directed and supervised by the EnSafe/Allen &
Hoshall Project Geologist.



2.2.1 Magnetic Study

The rational of the magnetic survey of the Olson Road Landfill
involves station measurements techniques. A grid will be
superimposed on the investigation area with 20 foot nodal points.
Magnetometer readings will be completed at each nodal point and
at the midpoint between each nodal (i.e. ten foot centers). An
isogamic map' will be produced from the data collected during

the magnetic study. Anomalous areas indicated on the isogamic
map will be marked on the survey area. Those areas will be the
subject of the more detailed ground penetrating radar survey.

A magnetometer measures the intensity of the magnetic field of
the earth. Magnetometers are sensitive to metal (ferrous)
objects and are commonly used at hazardous/solid waste sites to
locate buried pipes, drums, scrap metal, etc.

Buried metal objects will produce a significant variation
(anomalies) in the measured magnetic field. The measured
response is non-unique and is proportional to the target mass and
depth of burial. The response of the gradiometer will decrease
by a factor of 16 if the distance to the target object is
doubled.

The type of magnetometer to be utilized at the Olson Road
Landfill is a dual fluxgate magnetometer or gradiometer. The
basic configuration of a gradiometer is two fluxgate
magnetometers mounted at know distance apart and in a consistent
orientation. A gradiometer measures the gradient of a
directional component of the magnetic field of the earth. This
gradient may be measured in any direction, however, the standard
measurement is the vertical component.

2.2.2 Ground Penetrating Radar

Ground penetrating radar (GPR) uses high frequency radio waves to
provide a continuous vertical profile of the shallow subsurface
along a traverse. This technique uses a small antenna which is
slowly moved across the ground surface. Energy is radiated
downward from the antenna into the subsurface and then reflected
back to the receiving antenna. The wave reflections are a
response to a relative change in electrical properties in
subsurface conditions indicating such features as a variation in
soil or rock types, interface between soil and rock, presence of
groundwater, buried objects, voids areas and so on. The result
is a cross-sectional profile along the traverse. GPR is
typically capable of penetrating to depths of 10 to 20 feet,
however, penetration and data quality vary with site conditions.

' An isogamic map is a contoured map of magnetic intensities.

I-7
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This technique utilizes a compact system and is adaptable to a
range of surface conditions.

Initial in-field review of data is possible; however, this data
must be reviewed by experience personnel. All raw data collected
will be reviewed and scrutinized in the field by the
subcontracting field engineer and by the EnSafe/Allen & Hoshall
Project Geologist for quality and completeness. The location of
all soil borings in the landfill area is contingent on the raw
data from the geophysical survey.

2.2.3 Geophysical Survey Report

A formal report will be prepared by the subcontractor and
submitted to EnSafe/Allen & Hoshall within two weeks of the
completion of the survey. The results of the survey will be
formerly presented in the Site Inspection Report (SIR) prepared
by EnSafe/Allen & Hoshall.

2.3 Subsurface Survey

A shallow subsurface survey will be conducted including the
installation of sixteen proposed shallow soil borings (three
completed as groundwater monitoring wells) and the collection of
soil and groundwater samples for laboratory analysis. Figure 2.1
indicates the proposed boring and monitoring well locations.
Soil boring samples submitted for laboratory analysis will be
selected on the bases of head space analysis of split soil
samples completed in the field or as directed by the Project
Geologist. The procedures for the installations of soil borings
and monitoring wells along with the sampling procedures for
collecting soil samples (soil borings) and groundwater samples
are described in detail in the this section.

2.3.1 Soil Boring Installation and Soil Sampling Procedures

A series of soil borings will be installed and soil samples
collected to facilitate the scope of the SI. The data collected
from borings and soil sample analysis will aid in determining if
contamination is present in the landfill. Proposed boring
locations are presented in Figure 2.1. The procedures for the
installation of soil borings and the collection of soil samples
are as follows:

® Borings will be completed to a maximum depth of 25 feet or
to groundwater using standard 4.25 inch internal diameter
(I.D.) augers. Standard penetration test and split spoon
soil samples will be collected at five foot intervals to
depth, or as directed by the site geologist.

o If the groundwater is encountered during the completion of
the soil borings, grab water samples (in-situ samples) may

I-8



be collected from select locations. These grab sample
locations will be chosen on a biased random basis and will
be dependent on the presence of a sufficient quantity of
groundwater for sample collection. These grab water samples
will be collected from the annuls of the auger using a
standard teflon coated bailer.

The soil sampler will be a standard 24 inch, two inch
outside diameter (0.D.) split spoon. The augers will be
advanced to the desired sampling depth. The split spoon
sampler will be attached to the end of drilling rods and
inserted into the annuls of the augers to the sampling
depth. The sampler will be driven 24 inches through the use
of a 140 pound hammer dropped through a 30 inch fall, in
accordance to NEESA 20.2-031A.

Once the split spoon sampler is retrieved, the sampler will
be opened and a portion of the soil sample will be
immediately collected for the volatile constituents. The
soil will be placed in the appropriate container and
labelled. The filled sample container will be placed in a
cooler on ice to maintain the sample temperature at four
degrees celsius (+ two degrees).

The remaining portion of the soil sample will be classified
in the field by an experienced geologist. Following
classification the sample will be placed in a stainless
steel bowl and mixed to form a homogenized sample. The soil
will then be placed in the appropriate container, labelled
and place in a cooler to maintain the sample temperature at
four degrees celsius (+ two degrees).

All soil samples will be submitted to PACE, Inc. of Novato,
CA., (NEESA approved) under strict chain-of-custody, for
analysis.

If notable organic refuse is encountered during the drilling
process, an explosive meter will be utilized to measure
flammable gas (i.e. methane) concentrations. If flammable
gas concentrations exceed 10% of the Lower Explosive Limits
(LEL), a careful investigation and mapping of the area must
be made. If the concentration of flammable gases exceeds
20% of the LEL, all operations must be terminated
immediately and the area evacuated. Operations will
continue only after concentrations retard to below 10% of
the LEL and the area is surveyed to determine future risks.

Boring cuttings will not be replaced into the borings in
accordance with Well Construction Regulation for the State
of Maryland. The cuttings may be separated and stored
onsite in drums in a designated area(s), until analytical
results are reviewed. At that time, the fate of the
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cuttings will be properly determined (i.e. properly disposed
or used as fill).

All borings will be abandoned by pressure grouting to the
surface. This will prevent the infiltration of surface
runoff from entering the boring.

All drilling equipment will be decontaminated between
borings to prevent cross contamination. Decontamination
will consists of high pressure hot water wash followed by a
potable water rinse. Decontamination will be completed
before, between, and after each boring is drilled for this
project. Split spoon samplers will be decontaminated

before, between and after each use by an Alconox wash
followed by a potable water rinse.

2.3.2 Monitoring Well Installation Procedures

Groundwater monitoring wells will be constructed to comply with
the State of Maryland Well Construction Regulations, COMAR
26.04.04%. Figures 2.2 and 2.3 are typical well construction
configuration consistent with the COMAR 26.04.04. All well
drilling and installations will be logged and supervised by a
qualified geologist. The procedures are as follows:

Shallow monitoring wells will be initiated with 4.25 inch
I.D. augers. Standard penetration test and split spoon
samples will be performed at five foot intervals, or as
directed by the site geologist throughout the drilling
process.

Soil samples will be collected by the procedure outlined in
section 2.3.1.

If apparent contamination (refuse, staining, odorous, etc.
soils) is encountered in the upper stratum, the boring will
be over-drilled and a protective casing installed®. Over-
drilling will be completed with a 8.5 inch I.D. hollow stem
auger to a minimum depth of five feet below the suspect
strata and above the water table. A 10 inch PVC protective
casing will be installed and secured with a portland cement

2 Other criteria for well installation in or near solid waste
disposal sites is presented in a MDE publication entitled,
"Specifications for the Design and Installation of Groundwater
Monitoring Wells at Solid Waste Disposal Facilities", 5/3/89.

3 If no apparent contamination is encountered, the boring will
be completed to approximately seven feet below the water table
with 8.25 inch I.D. augers.
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grout. Grout will be place in the annular space around the
outside of the protective casing through a tremie pipe
inserted to the depth of the protective casing. The grout
will be allowed to set for a minimum period of 24 hours
before the borehole will be continued. The installation of
this protective casing will guard against contamination of
subordinate soil units by surface and upper strata
contamination.

Once the protective outer casing is secured the boring will
be continued with 6.25 inch I.D. augers to approximately
seven feet below the potentiometric surface, or as directed
by the site geologist.

After the drilling is advanced to the target depth, a
section of four inch, schedule 40 PVC riser equipped with a
10 foot section of 0.010 slot, four inch, schedule 40 PVC
well screen will be installed with a minimum of 2.5 feet
above grade stick-up. The well casing sections will be
flush threaded. A minimum of three centralizers will be
installed to center the well casing in the annular space.
One will be placed in the screen section and the other two
spaced evenly along the remaining casing.

The annular space will be packed with a 20-40 silica sand
(U.S.C.S. Standard) as a filter pack to prevent clogging of
the slots. The filter pack will be tremied to a minimum
depth of three feet above the slotted screen. A layer of
finer sand (a minimum of two feet thick) will be placed
above the filter pack to prevent the infiltration of grout
and bentonite into the filter pack.

A bentonite seal, with a minimum thickness of two feet, will
be placed on top of the sand backfill. The bentonite will
be allowed to hydrate a minimum of eight hours to allow
complete swelling of the seal. The remaining annulus of the
borehole will then be filled with a Type I portland cement
with a five percent bentonite slurry to the surface.

An outwardly sloping 3' X 3' X 6" concrete platform will be
constructed at the ground surface around each well casing.
A security casing with a locking cap will be installed
around the well casing to preserve the integrity of the
well.

A permanent measuring point will be established at the top
of each "true" well casing. This point will be marked and
surveyed to establish the elevation relative to a permanent
USGS NAD '27 bench mark or a permanent bench mark to the
nearest 0.01 foot. This will facilitate the preparation of
an accurate potentiometric map of the study area.
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2.3.2.1 Monitoring Well Development

Following the completed installation of the monitoring wells,
each well will be properly developed. This will ensure that the
well is functioning properly.

Well developing may be completed by bailing or pumping. Bailing
is done with a Teflon-coated single check valve bailer. It is
manually lowered into the well and fills with water and is then
retrieved. Pumping may be completed with a hand pump or an
electrical submersible pump.

2.3.2.2 Monitoring Well Abandonment

All monitoring installed during this SI will be abandoned in
compliance with the State of Maryland Regulation for Monitoring
Well Installation, COMAR 26.04.04. The decision to abandon the
will be made by the EIC and/or the activity.

There are two basic approved methods for monitoring well
abandonment in the State of Maryland. One requires grouting the
well inplace to the surface with a Type I/II portland cement with
a five percent bentonite slurry. The second requires over
drilling the monitoring well and removing the well. The
remaining hole is grouted to the surface with a Type I/II
portland cement with a five percent bentonite slurry.

2.3.3 Monitoring Well Sampling Procedures

Sampling of the monitoring wells will involve reading the static
water level to calculate well casing volume, purging the well
casing of stagnate water and retrieving the sample and placing it
into properly labelled sample container(s). These procedures are
described below.

2.3.3.1 Static Water Level Measurement

Static water level measurements will be performed on all
monitoring wells prior to purging and in accordance with NEESA
20.2-031A, and the Southern Division "Specifications for
Groundwater Monitoring Well Installation and Sampling". The
procedure is as follows:

® The water level meter will be tested prior to use to insure
proper operation.

® The probe will be decontaminated prior to each measurement
with deionized water rinse.

o The probe will be lowered into the annulus of the monitoring
well until the buzzer indicates the probe has intersected
the groundwater surface.
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o The depth to water will be measured to the nearest 0.01 foot
relative to the permanent mark established at the well head.
The depth to water will be recorded in a bound field
notebook and the date and time will be noted.

2.3.3.2 Monitoring Well Purging

Each well will be purged of stagnant water. The purging process
ensures that the well is functioning properly and that
representative groundwater samples are obtained. During well
purging, select field analytical procedures will be performed,
including; pH, temperature, and specific conductivity. These
procedures are outlined in Section 2.7.1 below.

Well purging procedures will be in accordance with NEESA 20.2-
031A. These procedures are outlined below:

® A minimum of three (3) casing volumes will be purged from
each well. The water volume in the well casing will be
calculated prior to purging by subtracting the depth to
water from the total depth of the casing and multiplying by
the appropriate factor (0.661 gallons per foot for a
standard four inch well casing).

® Well purging may be completed by bailing or pumping.
Bailing is done with a Teflon-coated single check valve
bailer. It is manually lowered into the well and fills with
water and is then retrieved. Pumping may be completed with
a hand pump or an electrical submersible pump.

L In the event that a well bails to dryness before three (3)
casing volumes are removed, the purged volume will be noted
and an explanation will be given. A minimum of 24 hours
will be allowed to pass between well purging and well
sampling on wells that bail dry.

2.3.3.3 Groundwater Sampling Procedures

All groundwater samples will be collected in accordance with
NEESA 20.2-031A, Chapter 7- Ground-Water Sampling and Southern
Division "Specifications for Groundwater Monitoring Well
Installation and Sampling". Groundwater samples will be
collected using a Teflon-coated single check valve bailer and
nylon bailing rope. The procedures for sampling are as follows:

°® A sheet of clean visquine will be placed on the concrete
platform and around the security casing to prevent possible
contact between the bailer, bailer rope and the ground
surface.



L The bailer will be slowly lowered into the water column to
minimize water column disturbance and possible loss of
volatile parameters.

® Once the bailer has filled with water, it will be manually
retrieved and the samples will be immediately transferred to
appropriate sample containers. Sample containers for
volatile analysis will be filled first.

® While in the field and during transport to the laboratory,
all samples will be retained in a field cooler with ice
packs to maintain sample temperature at approximately four
degrees C (+ two degrees C).

2.3.3.4 Groundwater Sampling Equipment Decontamination

All equipment used in measuring and sampling groundwater
monitoring wells will be decontaminated in accordance with NEESA
20.2-031A. Decontamination will consists of a potable
water/detergent wash followed by a potable water rinse. This
will be completed prior to initial use and between samples. This
procedure will minimize the potential for cross-contamination
between sampling locations. Disposable gloves will be worn
during all measurements and sampling activities. A new pair of
disposable gloves will be donned for each water sample and/or
measurement.

2.4 Surface Water and Drainage Swale Analysis

Sediment samples will be collected at six locations along the
swale adjacent to the northwest portion of the landfill. The
sampling rational will be based on a biased random criteria. A
zone in and around the swale will be inspected for areas of
stressed vegetation and/or visible staining. Sample will be
collected in these areas, if present, otherwise sample locations
will be selected on a biased random basis. One sample will be
collected for background (control). Each sample will be placed
into a stainless steel bowl or cleaned pan.

Sediment samples will be collected by means of a disposable
scoop. The appropriate container will be filled immediately for
the volatile fraction analysis. The remaining soil will be mixed
to homogenize the sample. The sample will then be placed into
the appropriate, pre-cleaned sample container. A label will be
placed on each sample container and given a unique identification
number. Each sample will be placed in a cooler on ice.

Collection of surface water samples from two ponds in the
immediate vicinity (northwest and west) of the landfill is
proposed. The sampling rationale for collecting surface water
samples is biased random; however, the number of viable sampling
points may be reduced due to accessibility. Surface water
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samples will be collected directly from the surface with the
sample container. A label will be placed on each sample
container and given a unique identification number. Each sample
will be placed in a cooler on ice.

2.5 Field and Laboratory Quality Control Checks

Internal laboratory control checks will be conducted in the
laboratory by the in-house staff. EnSafe/Allen & Hoshall will
conduct internal quality control checks of sampling procedures
and laboratory analyses. These checks will comprise preparation
and submittal of sampler rinsate blanks, trip blanks, field
blanks, and field duplicates for analysis and an evaluation of
the laboratory analytical package.

The types and frequency of blanks and other control check samples
are dictated by NEESA level C QC criteria selected for this
project by the NEESA Contract Representative (NCR). The required
control check sample frequencies are outlined in NEESA 20.2-047B.
Level C QC measures for sampling and analysis are discussed
below.

2.5.1 Field Data Quality

All field work will be conducted and/or supervised by the
EnSafe/Allen & Hoshall Project Geologist to ensure proper
procedures are followed. Field records will be kept of all
activities during the investigation. These records will be
maintained at the EnSafe/Allen & Hoshall office in Memphis,
Tennessee. Such records will include any obstacles encountered
during the investigation.

Field samples will be collected per the procedures outlined in
Sections 2.3.1, 2.3.3.3, and 2.4. Precision will be assessed by
evaluating the results of duplicate samples, and accuracy will be
assessed by evaluating the analyses of field blanks, trip blanks,
and laboratory matrix and surrogate spikes. The collection

frequencies for quality control sample collection are summarized
in Table 2-2.

A duplicate is an identical sample collected from the same
location (i.e. well) at the same time under identical conditions.
Duplicate samples are analyzed along with the original sample to
obtain sample procedure precision and inherent sample source
variability. Duplicate samples will be collected from 10% of all
soil boring samples, and one per monitoring well sample set.

A field blank consists of the source water used in
decontamination and pressure washing. The sample container is
filled with the source water in the field and is prepared,
preserved and stored in the same manner as the other field
samples. The field blanks are analyzed along with the field
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TABLE 2-2
Quality Control Sample Collection Frequencies

Trip Blank One per sample shipping cooler

(volatiles only)

Rinseate Blank One per week (for duration of
field investigation)

Field Blank One per groundwater sampling
event

Duplicates One per 10 water samples

samples for the constituents of interest to check for
contamination imparted to the samples by the sample containers or

other exogenous sources. One field blank per sampling event will
be prepared.

Rinseate (or equipment) blanks are collected by retaining
rinseate from sampling equipment. The equipment is rinsed with
deionized water after full decontamination procedures have been
performed. Rinseate samples are collected in the same type of
sample containers as the field samples. Rinseate samples will be
collected daily. Initially, samples from every other day will be
submitted for analysis. If analytes pertinent to the project are
detected, the remaining rinsate sample must be submitted for
analysis. The results of the rinsate blanks will be used to flag
or assess the levels of the analytes in the samples. This
comparison is made during data validation. The rinseate blanks

are analyzed along with the field samples for the constituents of
interest.

A trip blank is a sample container prepared by the laboratory and
filled with organic-free water that is transported unopened with
the sample bottles. It is opened in the laboratory and analyzed
along with the field samples for water matrix volatile organic
analysis - analytes only. Trip blanks will be submitted to the
laboratory in all sample shipping containers holding field
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samples for volatile analyses at a frequency of one (1) per
sample shipping cooler.

2.6 Sample Documentation and Chain-of-Custody

EnSafe/Allen & Hoshall personnel will use bound logbooks for the
maintenance of all field records pertaining to the groundwater
monitoring program. These records will document all visual
observations, calculations, equipment calibrations, water levels,
and sample identification, time and date. Every entry will be
dated and the time for each entry noted.

Each sample will be identified by a sample label and standard
sample tag as indicated in Figures 2.4 and 2.5. Each sample
bottle will be sealed with a tamper resistant security seal.
Samples will be sealed in the shipping containers and sent to the
laboratory via over-night courier.

EnSafe/Allen & Hoshall will follow strict chain-of-custody
procedures in accordance with NEESA 20.2-047B. Figure 2.6 is an
example of the chain-of-custody form. The sample identification
number, date and time of collection and requested analysis will
be entered on the chain-of-custody form.

Upon transfer of custody, the chain-of-custody form will be
signed by the EnSafe/Allen & Hoshall field sampling team leader,
including the date and time the samples were relinquished. The
chain-of-custody records will be sealed within each shipping
container. All chain-of-custody forms received by the laboratory
must be signed and dated by the laboratory sample custodian and
returned to EnSafe/Allen & Hoshall following receipt, or as part
of the data reporting package.

2.7 Analytical Procedures

All groundwater, sediment, surface water and soil sample analyses
will be performed in accordance with NEESA 20.2-047B. The NCR
has established that all samples be analyzed under NEESA Level C
Quality Assurance utilizing EPA Contract Laboratory Procedures
for Total Compound Lists/Total Analyte Lists (TCL/TAL)
methodologies. Field measurements will be collected including;
pH, temperature, and specific conductance. These parameters will
be measured in the field during the well purging process. One
set of readings will be completed after each casing volume is
evacuated. These procedures are summarized in Table 2-3.

2.7.1 Field Analytical Procedures

The pH (EPA 150.1), temperature (EPA 170.1), and specific
conductance (EPA 120.1) will be measured during the well purging
process. These field measurements will be completed by filling
the instrument sample chamber with water from the particular well
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being purged. After a minimum
period of one (1) minute the
instrument should stabilize
and the pH, Temperature,
Specific Conductance, time,

and date will be entered in
the field log book.
Parameter Method
3.0 PROJECT MANAGEMENT PLAN ]
T pPH EPA 150.1
The following is a Project 1
Management Plan for Phase I of Temperature EPA 170.1
the Site Inspection to be Conductivity EPA 120.1'
completed at the NOS Indian .
Head, Maryland by EnSafe/Allen Static Water Cor?orate
& Hoshall. The Project Level SOP
management structure for . s .
EnSafe/Allen & Hoshall is gggggégglzatlon ggp orate
discussed, the points of
contact are listed, the © Methods for Chemical Analveis of Wat
requirements to be fulfilled o Vaste,  EPA-600/4/79-000. - Recon
by NEESA and the project ;;dhiZQﬂ al » TEVIsE
schedule are discussed. 2 EnSafe/Allen &  Hoshall  SOP  or
Manufat':turer’s sop for instrument
3.1 Ensafe/Allen & Hoshall . gpeetion.

Project Management structure
for contract N62467-89-D-0318,

TABLE 2-3
Analytical Measurements

Cost Plus Award includes the Task Order Manager, Project-
Geologist, Project-Health and Safety Officer and Site Health and

Safety Officer.

Complete Resumés are presented in Appendix A of

this plan. The responsibilities of each are as follows:

Task Order Manager

Paul V. Stoddard, Manager of Geological Services

Respongibilities

The Task Order Manager is responsible for the proper
maintenance of project budgets, schedules and deliverables,
and is designated as the EnSafe/Allen & Hoshall point of

contact.

Project-Geologist
Joseph R. Matthews,

Responsibilities

Professional Geologist

The Project-Geologist will direct all field operations and
is responsible for proper sample collection, identification,
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preservation and documentation, and documentation of all
field activities as outlined in this Work Plan. The
Project-Geologist will prepare all draft and final reports.

Project-Health and Safety Officer(s)

Richard C. Barlow, Chemical Engineer
John Borowski, Certified Industrial Hygienist

Responsgibilities

The Project-Health and Safety Officer has the primary
responsibility for:

Assuring that all personnel are aware of:

Names of personnel and alternates responsible for sgite
safety and health;

Safety, health and other hazards present on the site;
Use of personal protection equipment;

Work practices by which the employee can minimize risks
from hazards;

Safe use of engineering controls and equipment on the
site;

Medical surveillance requirements including recognition
of symptoms and signs which might indicate over
exposure to hazards; and

Site control measures, decontamination procedures, site
standard operating procedures and the contingency plan

and responses to emergencies including the necessary
PPE.

Assuring that all employees have received a minimum of 40
hours of health and safety instruction, off the site, and
actual field experience under the direct supervision of a
trained experienced supervisor. Workers who may be exposed
to unique or special hazards shall be provided additional
training.

Monitoring the performance of personnel to ensure that
mandatory health and safety procedures are being performed
and correcting any performances that do not comply with the
Health and Safety Plan. (Copies of health and safety
training certificates must be available for review by the
Project-Site Safety Officer.)
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Ensuring that all field personnel employed on the site are

covered by a medical surveillance program as required by 29
CFR 1910.120(f)

Consulting with the Project-Site Health and Safety Officer
and/or other personnel.

Preparation and submittal of any and all project reports -
includes progress, accident, incident, contractual, etc.

Project-Site Health and Safety Officer
Joseph R. Matthews

Responsibilities

The Project-Site Health and Safety Officer has the primary
respon51b111ty of: assuring that a copy of the Health and
Safety Plan is maintained on site during all field
activities; advising field personnel on all health and
safety related matters involved at the site; directing and
ensurlng that the safety program is being correctly followed
in the field, 1nclud1ng the proper use of personal
protective and site monitoring equipment; ensuring that the
field personnel observe the appropriate work zones and
decontamination procedures; reporting any safety violations
to the Senior-Health and Safety Officer; and, conducting
gsafety briefings during field activities.

3.2 Navy Enerqgy and Environmental Support Activity

Overall responsibility for projects conducted in accordance with
NEESA guidelines will be vested in NEESA (or its approved
representatives). Therefore, project coordination
responsibilities lie with CHESDIV, Naval Facilities Engineering
Command (NAVFAC), Engineering Field Division (EFD). The
following descrlbes the components of the project chain-of-
command as established in NEESA 20.2-047B.

3.2.1 Oversight

NEESA is responsible for ensuring that the quality of laboratory
analyses performed during the various phases of the IR Program is
acceptable. NEESA is also responsible for managing the NCR.

3.2.2 Engineering Field Division

The Engineer in Charge (EIC) at the EFD provides the site
information and history, provides logistical assistance,
specifies the sites requiring investigation and reviews results
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and recommendations. Mr. Paul Berkman, CHESDIV, Naval Facilities
Engineering Command, Washington, D.C. serves as the EIC for this
project.

3.2.3 Engineer in Charge

The EIC is respon51ble for coordinating procurement, finance, and
reporting; for ensurlng that all documents are reviewed by the
NCR; for communicating comments from the NCR and other technical
reviewers to the subcontractors; and for ensuring that the
subcontractors address all the comments submitted and take
appropriate corrective actions.

3.2.4 NEESA Contract Representative

The NCR is responsible for ensuring that each project has
appropriate overall QA. The NCR reviews laboratory QA plans,
work plans, submits performance sample data, provides field and
laboratory audits, and reviews data from the site. The questions
from subcontractors and the EIC regarding specific field and
laboratory QC practices are directed to the NCR. The NCR also
provides evaluation of referee samples. The NCR for this project
is Martin Marietta Energy Systems, Inc.

3.2.5 Activity Oversight

Shawn Jorgensen, Environmental Engineer, will serve in an
oversight capacity for this investigation.

3.3 Investigation Performance

3.3.1 Engineering Subcontractor

EnSafe/Allen & Hoshall will serve as the Engineerlng
Subcontractor for this project. The subcontractor is responsible
for designing and implementing the SI as outlined in this Work
Plan.

3.3.2 Analytical Laboratory

The analytical laboratory employed by EnSafe/Allen & Hoshall for
this project is PACE, Inc. Novato, CA. They will adhere to the
laboratory requirements in NEESA 20.2-047B (or other QA and
method requirements as specified). The laboratory is required to
prepare and submit a laboratory QA plan, to analyze and submit
the results of proficiency testing, submit to an on-site
inspection, and to correct any deficiencies cited during the
ingpection by the NCR. The laboratories are required to identify
a Laboratory QA Coordinator (LQAC) responsible for overall QA.
The LQAC must not be responsible for schedule, costs, or
personnel other than QA assistants. It is preferred that the
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LQAC report to the laboratory director. The LQAC must have the
authority to stop work on projects if QC problems arise which
affect the quality of the data produced.

In addition to conforming to all NEESA regulations, all work
shall be performed in a manner consistent with: the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended; the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP), Title 40 Code of Federal
Regulations (CFR), Part 300, as amended; and other appropriate
federal, state, and local guidelines, rules, regulations, and
criteria (where applicable).

3.4 Points of Contact

The following list will be contact points for the various
agencies and contractors involved in this project.

3.4.1 Chesapeake Bay Divigion

Engineer-in-Charge

Commanding Officer, Chesapeake Division
Naval Facilities Engineering Command
Washington Navy Yard, Bldg. 212
Washington, D.C. 20374-2121

POC: Mr. Paul Berkman
(202) 433-3760

3.4.2 Site Contact

Code: 0965C

Building D-28

Naval Ordinance Station

Indian Head, Maryland 20640-5000

POC: Mr. Shawn Jorgensen
(301) 743-6745

3.4.3 EnSafe/Allen & Hoshall Contact

Task Order Manager

EnSafe/Allen & Hoshall
5724 Summer Trees Road
Memphis, TN. 38134

POC: Mr. Paul V. Stoddard
(901) 372-7962



3.5 Deliverables

The following are project deliverables to be submitted to the EIC
and the activity point of contact as indicated in Section 3.4.

3.5.1 Draft & Final Phase I Site Inspection Repo;t

A Phase I SI Report (SIR) shall be prepared after the completion
of all field work, review of analytical and data validation.
This report may also include, but is not limited to:

L Presentation and interpretation of analytical, geophysical,
hydrologic and geologic data collected during the field
operations.

° Groundwater gradient maps as well as tables of the

groundwater level measurements and field analytical data.

3.5.2 Draft & Final Reports for Specifications of Proposed
Action/Cost Estimates

This report will detail the specification for any and all
feasible and cost-effective proposed action if the presence of
contamination is confirmed. Cost estimates will be included for
all viable options.

3.6 Project Schedule

This Project Schedule is prepared with the assumption analytical
data will be received within 14 days of receipt by the
laboratory, data validation will be completed within 21 days of
the termination of field operations and draft report review will
be completed within 7 days of submittal to the EIC. A time-line
is presented on the following page that outlines key events in
the project scope.
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APPENDIX A
ENSAFE PERSONNEL RESUMES




PAUL V. STODDARD, P.G.
MANAGER, GEOLOGICAL SERVICES

EDUCATION: M.S., Geology, Memphis State University/1983

B.S., Geology, Memphis State University/1982
B.S., Biology, Memphis State
University/1980

CERTIFICATION: Professional Geologist, TN, AR

Pending Certification, IN

EXPERIENCE:

Generated stratigraphic correlations of upper Cretaceous and
Tertiary trends of South Texas with concentration in the Wilcox
and Frio formations. Responsible for regional correlations of
E-logs, preparation of stratigraphic cross sections, development
and updating of structure maps, and well spotting and
digitizing.

Conducted remedial site investigations at facilities for sites with
potential soil and/or groundwater contamination involving
chlorinated hydrocarbons and petroleum products. Field
assessments included in-situ monitoring of organic vapors
utilizing an organic vapor detector and/or a scanning infrared
spectrophotometer.

Responsible for the design and implementation of
"preconveyance" investigations to determine potential soil
contamination at various sites being considered for commercial
development.

Field supervision and implementation of closure plans for
hazardous waste facilities at Charleston, SC Naval Shipyard.
Tasks included removal of hazardous waste inventories,
decontamination of tanks, confirmation sampling of
decontamination solutions and soil sampling at container
storage compounds operated by the Shipyard and Defense
Reutilization and Marketing Office.
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Sampled groundwater monitoring wells for hazardous substance
contamination and supervised well drillers at Shelby County, TN
state Superfund site.

Conducted a study of pesticide contamination in groundwater
at an industrial facility in Missouri. Field Investigation included
soil boring, monitoring well installation, determination of
hydraulic gradients, data reduction and analyses, and report
generation.

Implemented groundwater investigation for photosensitive
hazardous substance contamination at NPL site.

Field supervision and implementation of closure plans for
removal of underground waste oil storage tanks and
investigation of potential contamination in soils and
groundwater from tank releases.

Field supervision and implementation of sampling plan for
hazardous waste facilities at NAS Memphis. Task included
Level B inspection of former waste plating treatment storm
sewer, and the sampling of soils associated with defective
joints. The task also included the sampling of a former salvage
yard for petroleum hydrocarbons and lead.

Field supervision and implementation of underground storage
tank removal investigations. Field assessments include soil
sampling and/or monitoring well installation with groundwater
sampling and assessment of hydrogeologic conditions.

Project geologist for interior survey of 120 acre underground
room and pillar mine. Additional tasks included surface
investigation of karst features, monitoring well installation,
interpretation of borehole geophysics, and subsequent
groundwater sampling and data reduction.
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Project geologist for hydrogeologic assessment of RCRA
facilities. Tasks include site selection and installation of
groundwater monitoring networks, slug tests, and subsequent
data evaluation.

Project geologist for MCAS Cherry Point, RFl. Tasks included
design and implementation of Field Sampling Plan, including soil
borings, monitoring well installation, groundwater sampling,
slug tests, hydrogeologic characterization -- including diurnal
and tidal influences on the shallow aquifer and subsequent data
reduction and report generation.

Project geologist for hydrogeologic assessment of a proposed
TN state Superfund site. Investigation included step drawdown
and constant rate aquifer pump test for design and installation
of a groundwater treatment system.

Project manager for CERCLA Remedial Investigation/Feasibility
Study for a former pesticide manufacturing facility. Tasks
included the design and implementation of
geologic/hydrogeologic assessment for volatile organic and
pesticide contamination, subsequent data reduction, and report
generation. Project management included cost tracking,
scheduling, and continued regulatory compliance (i.e.
Administrative Order).

Project manager for CERCLA RI/FS for an industrial
manufacturing facility. Related tasks included the design and
implementation of geologic/hydrogeologic assessments for
chlorinated solvent contamination in soils and groundwater.
Investigation included monitor well installations, soil vapor
extraction, borehole and surface geophysics, and a constant
rate aquifer pump test, with subsequent data reduction and
interpretation and Rl report generation. Project management
duties included community relations, maintaining data quality
objectives, scheduling, waste disposal, and meeting
Administrative Order Requirements.
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Supervised and directed remedial investigations (RI) per
CERCLA requirements at multiple NPL sites, Region 3, Region
4, Region 5 and Region 6. Investigations included, but were
not limited to, soil analyses, monitor and recovery well
installation, sampling and analyses of groundwater, aquifer
tests, borehole geophysics, surface geophysics and data
interpretation, including preparation and presentation of
assessment reports.



JOSEPH R. MATTHEWS,
GEOLOGIST

EDUCATION: M.S., Geology, Memphis State University/1989

B.S., Geology, University of Tennessee at
Chattanooga/1985

CERTIFICATION: Registered Professional Geologist TN1112

EXPERIENCE:

Project Coordinator overseeing the remedial response action at
a PCB spill site in Akron, Ohio. Activities included removal of
PCB-contaminated soils, removal of oil-cooled capacitors
containing PCB dielectric fluids and removal and
decontamination of PCB contaminated concrete floors and
walls.

Project Manager/Geologist developed RCRA Facility
Investigations and directed field operations at Naval facilities.
Investigated shallow subsurface and shallow aquifer systems to
define contaminant migratory pathways and evaluate health
risks. Data used to determine the proper worker protection for
the demolition of a pesticide-contaminated storage facility.

Project Manager developed and implemented UST closures in
compliance with local, state and federal (RCRA) laws and
regulations. Conducted assessments of leaking UST sites and
completed corrective actions for petroleum hydrocarbon
contaminated soil and groundwater systems. Completed UST-
related projects in Tennessee, Mississippi, Missouri, Alabama,
Indiana, and Kentucky.

Field Coordinator on hazardous materials abatement sites:
monitoring health and safety compliance, consulting, and
assuring regulatory (OSHA) compliance.

Geologist conducted and designed state and private industry
site investigations: assessing geohydrologic conditions,
determined nature and extent of site contamination, dealt with
organo-pesticides, chlorinated hydrocarbons, non-halogenated
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hydrocarbons, chlorides, cyanides and polychlorinated
biphenyls.

Geologist supervised drilling operations, installed monitoring
wells, monitored health and safety compliance, and collected
soil and groundwater samples following CLP protocol for a
Remedial Investigation at a NPL site.

Geologist investigating a proposed hazardous waste incinerator
site: characterized stratigraphy, geologic structure and
geohydrologic conditions.

Assistant Geologist for a long-term groundwater monitoring
program at a Tennessee State Superfund site: quarterly
sampling of over 40 wells under CLP protocol, collected and
reduced groundwater and prepared piezometric maps and
geologic cross-section delineating the distribution of a
chlorinated hydrocarbon plume in a multiple aquifer system.

Investigator conducting Phase | environmental site assessments
and environmental compliance audits consistent with the "due
diligence" clause of CERCLA. Reviewed facility operation for
compliance with local, state and federal environmental laws and
regulations. Identified potential environmental compliance
problems and estimated cost for corrective action. Conducted
audits in close cooperation with investors, legal counsel, and
lending institutions and their attorneys. Designed and
conducted Phase Il audit investigations where subsurface and
groundwater contamination was indicated.

Project Assistant prepared revisions of a Part B permit for the
treatment of a "K" listed waste at a Open Burning/Open
Detonation facility.



RICHARD C. BARLOW,
CHEMICAL ENGINEER/INDUSTRIAL HYGIENIST

EDUCATION: M.S. Chemical Engineering, University of
Maryland/1979
B.S. Engineering, U.S. Coast Guard
Academy/1969

EXPERIENCE:

] Developed a health and safety plan, as prescribed by 29 CFR
1910.120, for an EPA National Priorities Listed underground
storage area’s emergency remedial action plan, remediation
investigation, and feasibility study .

L Developed a health and safety plan, as prescribed by 29 CFR
1910.120, for an EPA National Priorities Listed pesticide
facility’s remediation investigation and feasibility study.

L Developed a health and safety plan, as prescribed by 29 CFR
1910.120, for an EPA National Priorities Listed landfill's
remediation investigation and feasibility study.

® Developed numerous additional health and safety plans for
underground tank removals, pesticide facility investigations,
landfill studies, and plating shop remedial actions for both
private industry and the U.S. Navy.

® Developed a respiratory protection program for a small company
that meets the requirements of 29 CFR 1910.134.

L Experienced in developing personal protection programs for all
phases of hazardous waste cleanup activities.

o Developed Oil and Hazardous Substance Spill Contingency plans
for the Navy.

L Experienced in confined space entry techniques. Has received
training as a "Competent Person™ for gathering and evaluating
data for confined space entry.
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L Trained personnel in confined space entry techniques and
exposure hazard recognition.

° Administered an inspection program which involved evaluation

of exposure personnel to atmospheres that were toxic, oxygen
deficient and/or flammable.




JOHN H. BOROWSKI, C.I.H.
INDUSTRIAL HYGIENIST

EDUCATION:

B.S. Biochemistry, Northern Michigan University/1984

CERTIFICATIONS:

Certified Industrial Hygienist, American Board of Industrial
Hygiene, Certification # 5098.

EPA /California Certified Asbestos Building Inspector/Management
Planner,1991

EPA/California Certified Asbestos Practices and Procedures, 1991

EXPERIENCE:

Assisted in the development of health and safety plans prescribed in 29
CFR 1910.120 for both the Navy and private industry cleanup projects.

Developed procedures for the sampling, handling, and disposal of PCB
contaminated dielectric fluid from non-operating capacitors and transformers
for military and private concerns.

Developed and enforced respiratory protection programs for clients and
contractors performing asbestos and lead remediation to ensure compliance
with the requirements of 29 CFR 1910.134.

Assisted in development of personal protection programs for all phases of
hazardous waste cleanup activities.

Performed perimeter high volume air monitoring for VOC, PM10, Metals,
and PBB emissions generated by installation of a slurry wall and capping of a
hazardous waste landfill.

Performed personal and area industrial hygiene sampling to determine worker
exposure to toxins including; asbestos, lead, metal dusts, CO, CO,, PBB,
PCB, formaldehyde, bioaerosols, and various organic and inorganic acids.

Performed source sampling of power plant and paint spray booth air
emissions.
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SECTION II-QUALITY ASSURANCE PLAN

1.0 INTRODUCTION

This document presents the Quality Assurance/Quality Control
measures for Phase I of the Site Inspection (SI) to be completed
at the Olson Road Landfill (Site 42). This SI will be conducted
by EnSafe/Allen & Hoshall at the Naval Ordnance Station, Indian
Head, Maryland. Measures outlined in this plan include policies,
project organization and objectives, functional activities, and
quality assurance and quality control measures intended to
achieve data quality goals. The SI is being conducted as part of
the SOUTHDIV CLEAN Contract (N62477-91-D-0043) for the Chesapeake
Division. Site 42 is the proposed building site for the P-059
MILCON project.

This document is intended to fulfill requirements for ensuring
that all work is conducted in accordance with quality
assurance/quality control protocols and field procedural
protocols for environmental monitoring and data measurement as
established in:

L "Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration Program,
NEESA 20.2-047B," Naval Energy and Environmental Support
Activity, Port Hueneme, Calif., June 1988 (NEESA 20.2-047B)

® "Ground-Water Monitoring Guide, NEESA 20.2-031A", Naval
Energy and Environmental Support Activity, Port Hueneme,
Calif., February 1985 (NEESA 20.2-031A)

Where specific NEESA guidelines do not exist, applicable EPA
and/or Maryland Department of the Environment (MDE) methods will
be applied. These regulations are referenced in specific
sections of this document (where applicable).

2.0 PROJECT DESCRIPTION

During the investigation, 16 soil borings will be installed.
Three of the soil borings are to be completed as groundwater
monitoring wells with associated well purging, development and
sampling as required. Descriptions of boring/well installations
and associated field work are provided in the Sampling and
Analysis Plan (SAP).

The assessment will provide data needed to assess the extent of
contamination, if present, at this site, and to determine if
follow-up action (i.e. Remedial Investigation\Feasibility Study)
is required to maintain compliance with environmental
regulations.
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The investigation will focus on determining if hazardous or
regulated materials are or were landfilled at the site as the
site was apparently used for disposal of a variety of solid waste
including branches, pallets, and scattered cans and drums. There
are no records to confirm or deny whether the landfill recieved
hazardous waste or regulated materials. There have been no
previous environmental assessments completed at this site;
however, results of the Preliminary Assessments have indicated
the need for additional study.

3.0 PROJECT QUALITY ASSURANCE OBJECTIVES

In general, the quality assurance goals of EnSafe/Allen & Hoshall
projects are to assess and document all sampling and analysis
according to the following criteria: (1) accuracy, (2)
precision, (3) completeness, (4) representiveness and (5)
comparability. Quality criteria are set herein to assure
suitability for intended use of data obtained during projects,
and to meet goals established by NEESA. The NEESA Contract
Representative (NCR) has stipulated that Level C QC criteria are
to be applied to all laboratory analyses required for this
investigation as outlined in NEESA 20.2-047B.

The following section discusses project specific level of effort
for Quality Assurance (QA), and data quality criteria.

3.1 Field Measurements

QA objectives for parameters to be measured in the field by
EnSafe/Allen & Hoshall personnel are presented in Table 3-1.
Field measurements will include pH, temperature, specific
conductance,

static groundwater level, and headspace analysis on split-soil
samples, boring cuttings, and well heads.

3.2 Sampling and Analysis for Contamination Level

Project QA objectives of analytical parameters for soil and
groundwater will be as stipulated in EPA Contract Laboratory
Program (CLP) Target Compound\Target Analyte List (TCL\TAL), and
as determined by the analytical laboratories historical data
quality evaluation for these methods. The NEESA laboratory
approval process will ensure that laboratory method QA/QC
standards are appropriate to meet goals for intended data uses.
Anticipated QA goals for these methods are presented in Tables 3-
2 and 3-3.

3.3 Precisgion and Accuracy

Methods of assessing precision and accuracy of investigations are
discussed in Section 13.2 of this document.
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TABLE 3-1
Field Meaqprements

pH EPA 150.1 Water + 0.05 pH + 0.2 pH 100
Temperature EPA 170.1' Water + 0.1° C + 0.2° C 100
Static Water SOPp? Water + 0.01 in. + 0.005 in. 100
Level
Photoionization SOP? Air + 10 ppm + 20 ppm 100
Detector
Well Survey SOP4 Spatial + 5% + 0.1 feet 100
Points

SOp4 Vertical + 0.05 feet + 0.01 feet 100

' - Methods for Chemical Analysis of Water and Wastes, EPA-600/4/79-020, Revised March
1983.

2 - Manufacturer's SOP for static water level measurement.

3 - Manufacturer's SOP for operation of Photovac TIP II or HNu.

* - Standard Land Surveying Methods as employed by Registered Land Surveyors.

b e

3.4 Representativeness

The goal of this investigation is to determine if soil and
groundwater contamination is present. By properly collecting
soil and groundwater monitoring well samples, and measuring well
parameters according to NEESA (and others by reference) protocol
and EPA SOP/QAM. Samples collected during investigations will be
representative of areas of concern.

3.5 Completeness

Completeness goals for field measurements reflect the ability to
re-sample all existing and planned wells, as well as subsequent
sample collection for groundwater quality criteria defined in the
QA Plan (QAP).

3.6 Comparability

Comparability is assured through established sampling and
analysis methods (as specified in NEESA 20.2-031A and NEESA 20.2-
047B), as well as other accepted methods or EPA SOP/QAM as
approved. These methods are discussed in the project SAP.

II
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TABLE 3-2 CLP TCL QUALITY OBJECTIVES
Matrix Spikes/Matrix Spike Duplicates/Surrogate Spikes

Fraction Compound Soil Soil Accuracy Water Water Accuracy
Precision (%Recovery) Precision (%#Recovery)
(%RPD) (%RPD)

1,1-Dichloroethene 22 59-172 14 61-145
Trichloroethene ‘ 24 62-137 14 71-120
Chlorobenzene 21 60-133 13 75-130
Toluene 21 59-139 13 76-125
Benzene

Toluene-d, - 50-160 -—- 86-119
4-Bromofluorobenzene - 50-160 - 85-121

1,2-Dichloroethane-d,

Matrix Spikes

BN 1,2,4-Trichlorobenzene 23 38-107 28 39-98
Acenaphthene 19 31-137 31 46-118
2,4-Dinitrotoluene 47 28-89 38 24-96
Di-n-buty! Phthalate 47 29-135 40 11-117
Pyrene 36 35-142 31 26-127
N-Nitroso-Di-n-Propylamine 36 41-126 38 41-116
1,4-Dichlorobenzene 27 26-104 26 36-97

A Pentachlorophenal 47 17-109 50 9-103
Phenol 35 26-90 42 12-89
2-Chlorophenol 50 25-102 40 27-123
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TABLE 3-2 CLP TCL QUALITY OBJECTIVES (Continued)

Matrix Spikes/Matrix S

pike Duplicates/Surrogate Spikes

Fraction Compound Soil Soil Accuracy Water Water Accuracy
Precision (%Recovery) Precision (%Recovery)
{%RPD) (%RPD)
4-Chloro-3-Methylphenol 33 26-103 42 23-97
10-80

4-Nitrophenol

50

11-114

50

tirragate Spike

Nitrobenzene-d, - 20-140 -~ 41-120
2-Fluorobiphenyl - 20-140 -— 44-119
p-Terphenyl-d,, --- 20-140 - 33-128
Phenol-d, ~-- 20-140 --- 15-103
2-Fluorophenol --- 20-140 -—- 23-121

2,4,6~Tribromophenol

10-140

Spikes
Lindane 50 46-127 15 56-123
Heptachlor 31 35-130 20 40-131
Aldrin 43 34-132 22 40-120
Dieldrin 38 31-134 18 52-126
Endrin 45 42-139 21 56-121
4,4*-DDT 50 23-134 27 38-127

Dibutylchlorendate

48-136"

20-150°

VOA= Volatile Organics

BN= Base/Neutral Extractable

NOTE:QA/QC Requirements excerpted from 2/88 CLP SOW.
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TABLE 3-3 CLP TAL QA OBJECTIVES
Matrix Spikes/Duplicate Analyses

Compound Medium/High Sample Low Sample Precision® Accuracy (% Spike
(Metal) Precision® (%RPD) (%RPD) Recovery)
Aluminum + 20 + CRDL® 75-125
Antimony + 20 + CRDL 75-125
Arsenic + 20 + CRDL 75-125
Barium + 20 + CRDL 75-125
BeryHium + 20 + CRDL 75-125
Cadmium + 20 + CRDL 75-125
Calcium + 20 + CRDL 75-125
Chromium + 20 + CRDL 75-125
Cobalt + 20 + CRDL 75-125
Copper + 20 + CRDL 75-125
Iron + 20 + CRDL 75-125
Lead + 20 + CRDL 75-125
Magnesium + 20 + CRDL 75-1256
Manganese + 20 + CRDL 75-125
Mercury + 20 + CRDL 75-125
Nickel + 20 + CRDL 75-125
Potassium + 20 + CRDL 75-125
Selenium + 20 + CRDL 75-125
Silver + 20 + CRDL 75-125
Sodium + 20 + CRDL 75-125
Thallium + 20 + CRDL 75-125
Tin + 20 + CRDL 75-125
Vanadium + 20 + CRDL 75-125
Zinc + 20 + CRDL 75-125
Cyanide + 20 + CRDL 75-125

A. Medium/High Samples = compound or metal present at 5 times {or more} the Contract Required Detection Limit
(CRDL)®

. Low Samples = compound or metal present at less than 5 times the CRDL

NOTE: QA/QC Requirements excerpted from 2/88 CLP SOW
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Overall responsibility for projects conducted in accordance with
NEESA regulations will be vested in NEESA (or its approved
representatives). Therefore, project coordination
responsibilities lie with the NEESA, Engineering Field Division
(EFD) . The following section describes the components of the
project chain-of-command as established in NEESA 20.2-047B.

4.1 Overgight

4.1.1 Navy Energy and Environmental Support Activity

NEESA is responsible for ensuring that the quality of laboratory
analysis performed during the various phases of CLEAN is
acceptable. NEESA is also responsible for managing the NEESA
Contract Representative (NCR).

4.1.2 Engineering Field Division

The Engineer-in-Charge (EIC) at the EFD provides the site
information and history, logistical assistance, specifies the
sites requiring investigation, and reviews results and
recommendations. Mr. Paul Berkman, CHESDIV, Naval Facilities
Engineering Command, Washington, D.C., serves as the EIC for this
project.

4.1.3 Engineer in Charge

The EIC is responsible for coordinating procurement, finance, and
reporting; for ensuring that all documents are reviewed by the
NCR; for communicating comments from the NCR and other technical
reviewers to the subcontractors and for ensuring that the
subcontractors address all the comments submitted and take
appropriate corrective actions.

4.1.4 NEESA Contract Representative

The NCR is responsible for ensuring that each project has
appropriate overall QA. The NCR reviews laboratory QA plans and
work plans, submits performance sample data, provides field and
laboratory audits, and reviews data from the site. The questions
from subcontractors and the EIC regarding specific field and
laboratory QC practices are directed to the NCR. The NCR also
evaluates referee samples. The NCR for this project is Martin
Marietta Energy Systems, Inc.

4.1.5 State or Local Qversight
In accordance with verbal agreement, the Task Order Manager will

coordinate all field activities with the EIC, Paul Berkman. All
correspondence will carbon copy the activity file. Currently, no
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correspondence with MDE is anticipated. However, all well
installations and field sampling protocol will be in accordance
with Maryland Well Construction Regulations, COMAR 26.04.04.

4.2 Investigation Performance

4.2.1 Engineering Subcontractor

EnSafe/Allen & Hoshall will serve as the Engineering
Subcontractor for this project. As the engineering
subcontractor, EnSafe/Allen & Hoshall will design and implement
the field investigation activities.

4.2.2 Analytical Laboratory

The analytical laboratory will be employed by EnSafe/Allen &
Hoshall and must adhere to the laboratory requirements in NEESA
20.2-047B (or other QA and method requirements as specified).

The laboratory is required to: (1) prepare and submit a
laboratory QA plan, (2) analyze and submit the results of
proficiency testing, (3) submit to an on-site inspection, and (4)
correct any deficiencies cited during the inspection by the NCR.
The laboratories are required to identify a Laboratory QA
Coordinator (LQAC) responsible for overall QA. The LQAC must not
be responsible for schedule, costs, or personnel other than QA
assistants. It is preferred that the LQAC report to the
laboratory director. The LQAC must have the authority to stop
work on projects if QC problems arise which affect the quality of
the data produced.

In addition to conforming to all NEESA regulations, all work
shall be performed in a manner consistent with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended; the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP), Title 40 Code of Federal
Regulations (CFR), Part 300, as amended; and other appropriate
federal, state, and local guidelines, rules, regulations, and
criteria (where applicable).

5.0 SOIL BORINGS AND SAMPLING

5.1 Soil Sampling Procedures

All soil samples will be collected in accordance with NEESA 20.2-
031A, Chapter 4- Monitor Well Drilling. The specific sampling
method is discussed in Section 4.2.3.3- Split Spoon Samples.

Soil borings will be installed using 4.25-inch internal diameter
(I.D.) hollow stem auger flights. Borings will be advanced to a
maximum depth of 25 feet. If groundwater is encountered, in-situ
groundwater samples may be collected from select locations for
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analysis. Soil samples will be collected using a 24-inch split
spoon sampler, inserted through the annulus of the augers at five
foot intervals to the depth of 25 feet. The last soil sample to
be collected for analysis will be at the top of the saturated
zone or at a depth of 25 feet, whichever comes first. Soil
boring logs will be prepared for each boring advanced onsite (see
Figure 6-1).

Split spoon samples will be collected at five foot intervals
throughout the profile. The split spoon sampler will be a
standard 2-inch outside diameter split-spoon sampling tool. The
sampler will be driven into the soil through the use of a 140-
pound hammer dropped through a 30-inch fall according to NEESA
20.2-031A, Chapter 4- Monitor Well Drilling specifications.

Each soil sample (from each interval) will be split into two (2)
samples. The first sub-sample will be placed in the appropriate
containers for subsequent laboratory analysis for full TCL\TAL
constituents. The second sub-sample will be placed in a clean
jar with sufficient headspace to allow for contaminant
volatilization. After allowing a sufficient time for
volatilization of headspace samples, readings will be made with a
Photoionization Detector (PID). Sample selection criteria is
outlined specifically in the SAP. The selected samples will then
be preserved in a cool ice chest and shipped under strict chain-
of-custody via overnight courier to the laboratory of PACE, Inc.,
Novata, CA. for analysis, (as discussed below). The sampling
process is discussed in further detail in the project SAP, as
outlined in EPA guidance documents.

5.2 Soil Sample Analyses

All soil sample analyses will be performed according to with
NEESA 20.2-047B, Chapter 7- Analytical Methods. The NCR has
established that all soil samples will be analyzed by EPA CLP
TCL\TAL methods.

5.3 Soil Sample Documentation

All soil samples will be documented in accordance with NEESA
202.-031A, Chapter 6- Monitoring Well Data Record Requirements,
and Section 8.0., Sample Identification, Containers, and
Labelling. EnSafe/Allen & Hoshall personnel will use bound
logbooks to maintain all field records pertaining to the
investigation. These records will document visual observations,
calculations, and equipment calibrations. Every entry will be
dated and the time for each entry noted. The logbooks are
accountable documents that will be properly maintained and
retained as part of the project files. 1In addition, soil boring
logs will be produced for all soil borings advance onsite.
Information to be included on boring logs includes (but is not
limited to): (1) total depth of boring, (2) lithologic
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descriptions of each geologic formation encountered, (3) blow
counts for split spoon sampler penetration, (4) water bearing
zones, and (5) any subsurface obstructions encountered during
boring advancement (with explanations if available).

5.4 Soil Sampling Equipment Decontamination

All equipment used in collection of soil sampling (i.e. split
spoon samplers, sampling rods, augers, etc.) will be cleaned with
a high pressure, hot water wash prior to initiation of on-site
activities. Decontamination of all augers and downhole equipment
(i.e. auger, sampling rods, etc.) will be performed between each
boring by high pressure hot water wash and potable water rinse.
Split spoon samplers will be decontaminated between samples using
a detergent wash, and a final potable water rinse. This
procedure will be followed to minimize the potential for cross-
contamination of soil samples. Disposable gloves will be worn
during all sampling phases which require handling of samples. A
new pair of latex gloves will be donned prior to handling each
sample.

6.0 MONITORING WELL INSTALLATION

Figure 6-2 shows the proposed locations for three monitoring
wells. Each of the three wells will be logged by a field
geoclogist during soil sampling. As previously outlined, wells
will be installed pursuant to Maryland Well Construction
Regulations, COMAR 26.04.04.

7.0 GROUNDWATER SAMPLING

7.1 Static wWater Level Measurement

Static water level measurements will be performed on all
monitoring wells, according to NEESA 20.2-031A, Chapter 6.1.5.6
as discussed in the SAP, and EPA SOP/QAM. Static water level
measurements will be used to determine groundwater flow
direction, and to construct a potentiometric surface diagram of
the area of investigation for inclusion in the CAR.

7.2 Groundwater Sampling Procedures

Groundwater samples collected from monitoring wells will be
collected according to NEESA 20.2-031A, Chapter 7- Ground-Water
Sampling. Groundwater samples will be collected using a Teflon-
coated single-check valve bailer and nylon-coated bailing rope.
The bailer will be slowly lowered into the water column to
minimize water column disturbance and possible loss of volatile
parameters. The bailer will be manually retrieved and the
samples will be immediately transferred to appropriate sample
containers. The sampling process is discussed in further detail
in the project SAP, and outlined in EPA SOP/QAM.
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If groundwater is encountered during soil boring activities, an
in-situ sample may be collected from selected locations. Grab
(in-situ) groundwater samples will be collected randomly at
locations where flow is sufficient from acquiring the full sample
quantity or where directed by the Project Geologist.

7.3 Groundwater Sample Analyses

All groundwater sample analyses will be performed according to
NEESA 20.2-047B, Chapter 7- Analytical Methods. The EIC has
established that all groundwater samples will be analyzed under
NEESA Level C using EPA CLP TCL\TAL methods. In addition, pH and
temperature for each sample collected will be measured in the
field.

7.4 Groundwater Sample Documentation

All groundwater samples will be documented according to NEESA
20.2-047B, Chapter 3- Site-Specific QC Requirements, and NEESA
20.2-031A, Chapter 6- Monitoring Well Data Record Requirements,
and as discussed in Section 6.0. EnSafe/Allen & Hoshall
personnel will use bound logbooks to maintain all field records
pertaining to the investigation. These records will document all
visual observations, calculations, and equipment calibrations.
Every entry will be dated and the time for each entry noted. The
logbooks are accountable documents that will be properly
maintained and retained as part of the project files.

7.5 Monitoring Well Purging

Prior to sample collection, each well will be purged of standing
water. A minimum of three casing volumes (as calculated from
static water level) will be purged from each well. 1In the event
that a well bails to dryness before three casing volumes are
removed, the purged volume will be noted and an explanation will
be given. All well purging will be performed using a Teflon-
coated single check valve bailer which is manually lowered and
removed from the well. If the well is bailed dry, a minimum of
24 hours will be allowed to pass between well purging and well
sampling. The well purging process will be used to ensure that
groundwater samples representative of the aquifer under
investigation are obtained.

7.6 Groundwater Sampling Equipment Decontamination

All equipment used in measuring and sampling groundwater
monitoring wells will be decontaminated in accordance with NEESA
20.2-031A, Chapter 3.3- Adquifer Protection requirements. Before
site activities begin, it will be necessary to decontaminate all
bailers and the water level indicator using a potable
water/detergent wash, followed by a potable water rinse, and a
final deionized water rinse. Sampling equipment will be
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decontaminated in the same manner between samples. This
procedure will be followed to minimize the potential for cross-
contamination of samples between sampling locations. Disposable
gloves will be worn during all measurement and sampling
activities. A new pair of disposable gloves will be donned for
each water sample and/or measurement.

8.0 SAMPLE IDENTIFICATION, CONTAINERS, PRESERVATION AND LABELLING

Clean sample containers will be provided by the laboratory.
EnSafe/Allen & Hoshall will receive the containers from an
approved laboratory that has followed NEESA 20.2-047B, Chapter
3.5- Sample Container Cleaning Procedures (and/or other
applicable protocol), and the containers will remain in the
custody of EnSafe/Allen & Hoshall personnel. All soil and water
samples will be collected and preserved pursuant to EPA CLP
TCL\TAL methods.

Sample preservation methods and holding times are summarized in
Table 8-1. Sample container requirements and quantities are
presented in Table 8-2.

Each sample will be identified by a sample label as shown in
Figure 8-1. When sample containers are filled at a site, the
forms will be completed, and the samples prepared and shipped to
the laboratory.

8.1 Sample Chain-of-Custody

EnSafe/Allen & Hoshall will follow strict chain-of-custody
procedures in accordance with NEESA 20.2-047B, Chapter 3.8, and
corporate Standard Operating Procedures for chain-of-custody.
EnSafe/Allen & Hoshall will generally use chain-of-custody forms,
such as illustrated in Figure 8-2 for transferring sample
shipments to the laboratory. Documentation of all samples will
also be kept in a project field logbook.

Upon transfer of custody, the chain-of-custody form will be
signed by the EnSafe/Allen & Hoshall field sampling team leader,
including the date and time the samples were relinquished. As
common carriers will not sign chain-of-custody forms, the chain-
of-custody records will be sealed within each shipping container.
All chain-of-custody forms received by the laboratory must be
signed and dated by the laboratory sample custodian and returned
to EnSafe/Allen & Hoshall following receipt, or as part of the
data reporting package.

9.0 CALIBRATION PROCEDURES AND FREQUENCY

The analytical laboratory will perform analytical instrument
calibration in accordance with NEESA 20.2-47B (and specific
instrument methods by reference). Adherence to proper

IT-14



SITE NAME DATE
ANALYSIS TIME
PRESERVATIVE

SAMPLE 1DENTIFICATIDON

PROJECT NUMBER

_ )

% NAVAL ORDNANCE FIGURE 8.1

JSTATION SAMPLE BOTTLE LABEL
4 INDIAN HEAD,

SATEi/zeze T oWe WA e |

II-15



© 9T-IT

CHAIN

FIGURE 8.2

OF CUSTODY RECHORD

A T T ENT I DN' N SITE INVESTIGATION
g PHASE 1
PROJECT NIO.: NAVAL DORDINANCE STATION
p INDIAN HEAD, MARYLAND
PAGE___ of ____
CLIENT NAME 0 MEDIA (XD SAMPLE ANALYSIS OO
£ i
COLLECTED BY 8 . -
5 zZlz
x|Wla
u wl=l=z
% dl= « 2183
— bt (

SAMPLE 1D paTE | TIME | SIS saMPLE LocaTiON] © |G 31Ul & REMARKS
RELINQUISHED BY: DATE |TIME |JRECEIVED BY: rsumau SHED BY: DATE |TIME JRECEIVED BY:
RELINQUISHED BY: DATE [TIME [RECEIVED AT LAB BY. nmcj’vﬁe IREMARKS

CLENCUSL




TABLE 8-1
EPA CONTRACT LABORATORY PROGRAM (CLP)
PRESERVATION AND HOLDING TIME REQUIREMENTS

Parameter Media Preservation Holding Time
Volatiles (TCL) Water Cool, 4° C 10 days until analysis
pH<2, HC1
Soil/Sediment Cool, 4 C 10 days unti) analysis

Semi-Valatiles (TCL) Water Cool, 4° C 5 days until
extraction, 45 days
until analysis (max)

Soil/Sediment Cool, 4°C 10 days until
extraction, 50 days
until analysis (max)

Pesticides/ PCBs Water Cool, 4°C 5 days until
(TCL) extraction, 45 days
until analysis (max)

Soil/Sediment Cool, 4° C 10 days until analysis,
50 days until analysis
{max)

TAL Metals + Mercury Water pH<2, HNO, 180 days until analysis
(-Hg), 26 days until
analysis (Hg)

Soil/Sediment Cool, 4° C 180 days until
analysis (- Hg), 26
days until analysis
{Hg)

pH Water Cool, 4° C Immediate
Soil/Sediment Cool, 4° C 26 days until leaching
(Teachable) and analysis
Chloride Water Cool, 4° C 28 days until analysis
Soil/Sediment Cool, 4° C 28 days until analysis
(Teachable) (after leaching)
Ammonia Water pH<2, H,50, 28 days unti) analysis
Sail/Sediment Cool, 4°C 28 days until analysis
(Teachable) (after leaching)
Cyanide Water pH>12, NaOH 12 days until analysis
Soi1/Sediment Cool, 4° C 12 days until analysis

" - USEPA CLP Required Holding Times
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TABLE 8-2
SAMPLE QUANTITIES REQUIRED
FOR CLP-RAS TCL/TAL

GROUNDWATER
Parameter Quantity Container
Pesticides/PCBs One (1) Liter Amber Glass Jar
Semi-Volatiles 2 x One (1) Liter Amber Glass Jar
Cyanide 16 ounces Plastic Container
Metals (with Mercury) One (1) Liter Clear Plastic Bottle
Volatiles 4 x 40 ml. Clear Glass Vial
(filled to capacity)
pH and Chlorides Eight (8) ounces Plastic Container
Ammonia Four (4) ounces Plastic Container
SOIL/SEDIMENT
Parameter Quantity Container
Pesticides/PCBs (TCL) 16 ounces Wide Mouth Amber Glass
Cyanide Jar
Semi-Volatiles (TCL)
Leachable Ammonia
Leachable Chloride
TAL Metals (-Hg)
Mercury (Hg)
Leachable pH
Volatiles (TCL) 2 x 40 ml or; Glass Vial
2 x Four (4) Ounce Wide Mouth Glass Jar

calibration procedures will be determined by the NCR during the
onsite laboratory inspection.

EnSafe/Allen & Hoshall plans to calibrate field equipment such as
pH, temperature and HNu PID according to manufacturer's standard
operating procedures. Field equipment for which SOPs are not in
force will be calibrated and operated in accordance with the
manufacturer's recommendations.

All field instruments will be calibrated at the beginning and end
of each work day. The pH meter will be calibrated after each set
of measurements.
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Soil sample screening will be performed as outlined in the SAP
and Section 5 of this document. Static water level measurements
will also be performed on all monitoring wells subsequent to well
development, with adequate time allowed for well recharge.

Monitoring well casing (heads) will be surveyed (spatial and
horizontal orientation) by a State of Maryland registered land
surveyor. The survey measurements will be recorded relative to
the USGS NAD '27.

All field measurements will be recorded in a dedicated field
logbook and/or appropriate EnSafe/Allen & Hoshall field activity
log (i.e. boring log, well construction log, etc.).

10.0 ANALYTICAL PROCEDURES

This SI will involve the collection of soil, sediment, and
surface water samples for laboratory analysis. Groundwater
samples will be collected for field and laboratory analysis. The
analytical procedures selected by the NCR are discussed below.

10.1 Field Analyses

10.2 Laboratory Analyses

Selected soil and water samples collected during the course of
this investigation will be analyzed by EPA CLP TCL\TAL Methods.

11.0 DATA REDUCTION, VALIDATION, AND REPORTING

Laboratory procedures for data reduction, validation, and
reporting will be conducted according to standard operating
procedures as dictated by the requirements of NEESA 20.2-047B,
Chapters 7- Analytical Methods and 8- Maintaining Laboratory
Approval. The specific procedures for data reduction, validation
and reporting will be those outlined for Level C QC data in NEESA
20.2-047B, and the NCR approved laboratory QA Plan.

Required internal QC checks and data validation procedures are
described in Section 12.0, Field and Laboratory Quality Control
Checks.

EnSafe/Allen & Hoshall's use of the laboratory will be
accomplished by a services agreement (contract). The contract
will specify the scope of services to be performed by the
laboratory, the specific analytical quality assurance
requirements to be met, and the information to be developed and
reported.
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12.0 FIELD AND LABORATORY QUALITY CONTROL CHECKS

Internal laboratory control checks used by the laboratory will be
conducted in the laboratory by the laboratory staff.

EnSafe/Allen & Hoshall will conduct internal quality control
checks of sampling procedures and laboratory analyses. These
checks will consist of preparation and submission of sampler
rinseate blanks, trip blanks, field blanks, and field duplicates
for analysis, and an evaluation of the laboratory analytical
package. The data validation checklists, included as Appendix B
of this QA Plan, will be used as guides in evaluating data
collection, field records, and analytical performance. These
checklists will aid in identifying valid data and in classifying
the data into one of three use categories: (1) unusable data, (2)
Class A (qualitative) data, or (3) Class B (qualitative and
quantitative) data.

The types and frequency of blank and other control check samples
will be dictated by the NEESA Level C QC selected by the NCR.
The required control check samples frequencies are outlined in
NEESA 20.2-047B, Chapter 3- Site-Specific QC Requirements and
Chapter 7- Analytical Methods. For Level C QC, quality control
measures for sampling and analysis are described below.

12.1 Field Data Quality

All field work will be conducted and/or supervised by
EnSafe/Allen & Hoshall personnel to ensure that proper procedures
are followed. Field records will be kept of all activities that
take place during the investigation and these records will be
maintained at the EnSafe/Allen & Hoshall office in Memphis,
Tennessee. These records will include any obstacles that may be
encountered during the investigation.

Field samples will be collected per the procedures outlined in
Sections 5 and 6 of this document. Precision will be assessed by
evaluating the results of duplicate samples, and accuracy will be
assessed by evaluating the analyses of field blanks, trip blanks,
and laboratory matrix and surrogate spikes.

A duplicate is an identical sample collected from the same
location (i.e. well) at the same time under identical conditions.
Duplicate samples are analyzed along with the original sample to
obtain sample procedure precision and inherent sample source
variability. Duplicate samples will be collected from 10% of all
soil boring samples, and one per monitoring well sample set.

A field blank consist of the source water used in decontamination
and pressure washing. The sample container is filled with the
source water in the field and is prepared, preserved and stored
in the same manner as the other field samples. The field blanks
are analyzed along with the field samples for the constituents of
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interest to check for contamination imparted to the samples by
the sample containers or other exogenous sources. One field
blank per sampling event will be prepared.

Rinseate (or equipment) blanks are collected by retaining
rinseate from sampling equipment. The equipment is rinsed with
deionized water after full decontamination procedures have been
performed. Rinseate samples are collected in the same type of
sample containers as the field samples. Rinseate samples will be
collected daily. Initially, samples from every other day will be
submitted for analysis. If analytes pertinent to the project are
detected, the remaining rinsate sample must be submitted for
analysis. The results of the rinsate blanks will be used to flag
or assess the levels of the analytes in the samples. This
comparison is made during data validation. The rinseate blanks
are analyzed along with the field samples for the constituents of
interest.

A trip blank is a sample container prepared by the laboratory and
filled with organic-free water that is transported unopened with
the sample bottles. It is opened in the laboratory and analyzed
along with the field samples for water matrix volatile organic
analysis - analytes only. Trip blanks will be submitted to the
laboratory in all sample shipping containers holding field
samples for volatile analyses at a frequency of one (1) per
sample shipping cooler.

The collection frequencies for quality control sample collection
are summarized in Table 12-1.

12.2 Analytical Data Quality

Analytical data quality is assured through the use of NEESA
guidelines for QA/QC as set forth in NEESA 20.2-047B. The
guidelines include analysis and evaluation of matrix spikes.

Matrix spike samples that are prepared by the laboratory are
useful in assessing the accuracy of the analytical method and can
detect matrix effects, in which other sample components interfere
with the analysis of the contaminant of concern. The method of
measuring analytical accuracy is percent recovery. Analysis of
matrix spike duplicates will provide a basis for determining
method precision specific to the matrix under investigation.
Precision is measured as relative percent difference between
duplicate analyses.

Analytical matrix spikes and matrix spike duplicates will be

performed at a rate of one per sample batch (20 samples maximum)
per matrix in accordance with NEESA 20.2-047B.
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TABLE 12-1
Quality Control Sample Collection Frequencies

Trip Blank One per sample shipping cooler
(volatiles only) containing field samples for
volatile analysis

Rinseate Blank Daily-every other day samples
will be submitted for
laboratory analysis

Field Blank One per groundwater sampling
event

Duplicates Groundwater-One per sampling
event
Soil-one per 10 soil boring
samples

“

12.3 Field Data Package

The field data package will include all field records and
measurements obtained at a site by EnSafe/Allen & Hoshall
personnel in accordance with NEESA 20.2-047B, Chapter 7.2-
Deliverables and NEESA 20.2-031A, Chapter 6- Monitoring Well Data
Record Requirements. The package, including all field records
and measurements obtained at the Site by EnSafe/Allen & Hoshall
sampling personnel, is validated by:

] Reviewing field data contained on water and soil sampling
logs for completeness. Failure in this area may result in
the data being invalidated for litigation or regulatory
purposes.

® Verifying that field blanks, sampler rinseate blanks, and
trip blanks were properly prepared, identified, and
analyzed. Failure may compromise the analytical data
package and result in some data being considered qualitative
or invalid.

® Checking field analyses for equipment calibration and
condition. Failure may result in the field measurements
being invalidated.
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o Reviewing chain-of-custody forms for proper completion,
signatures of field personnel and the laboratory sample
custodian, and dates. Failure may result in the data being
invalidated for litigation or regulatory purposes.

The field data package will be reviewed by the project QA Officer
for completeness and accuracy using the checklist in Appendix B.

12.4 Analytical Data Package

Validation of the analytical data package will be performed by
the project QA Officer prior to submittal to the NCR (not before
completion of field data validation). The validation steps will
be performed by applying where applicable the EPA Laboratory Data
Validation Functional Guidelines for Evaluating Organics and
Inorganics Analyses, Technical Directive Document No. HQ-8410-01,
and EPA Precision and Accuracy statements for the analytical
methods employed. NEESA 20.2-047B, Chapter 7.3 guidelines will
be applied to all Level C data validation procedures. Aan
Analytical Data Validation Checklist (Appendix B) will be used
for this purpose.

The analytical data package validation procedure includes, but is
not limited to, review of the following:

L Comparison of the data package to the reporting level
requirements designated for the project, to confirm
completeness.

° Comparison of sampling dates, sample extraction dates, and

analysis dates to check that samples were extracted and/or
analyzed within the proper holding times. Failure in this
area may render the data unusable.

® Review of analytical methods and required detection limits
to verify that they agree with the QAP and the laboratory
contract. Failure may render the data unusable.

L Analysis of field and laboratory blanks to evaluate possible
contamination sources. The preparation techniques and
frequencies, and the analytical results (if appropriate)
will be considered.

® Evaluation of blanks must confirm freedom from contamination
at the specified detection limit. All blank contaminants
must be explained or the data applicable to those blanks
labelled suspect and sufficient only for qualitative
purposes.
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12.5 Data Classification

The data will be classified by the Project Quality Assurance
Officer based upon the level of reportables and the result of
evaluating the field and analytical data packages. The three
possible data classes are:

Unusable data: Data that may not be used for any purpose;

Class A data: Data that meets only the Class A screening
criteria contained in Appendix B but not the Level B
criteria. This class of data may be used for qualitative
purposes only, i.e., to help develop or refine study plans,
evaluate different sampling or analytical techniques, or
identify gaps in the database. For this investigation, data
will be classified Class A if all documentation identified
by checklists in Appendix B and the QAPP have been properly
prepared and are available.

Class B data: Data the meets both the Class A and Class B
screening criteria. In addition to qualitative uses, the
data submitted also may be used for quantitative purposes
such as evaluating conditions such as risks or potential
remedial solutions. For this investigation, data will be
classified Class B if all analytical and field QC samples
(rinsates, blanks, and spikes) are within acceptable control
limits.

As with the laboratory data validation, the classification of
data is based on specifically defined criteria. Samples are
evaluated by matrix against the specific class criteria and
judged as acceptable, provisional, or unacceptable. The
explanation of the judging criteria is as follows:

A - Acceptable: All criteria have been successfully met for
all samples.

P-Provisional: Some samples have not fully met the criteria
but the information is obtainable.

U-Unacceptable: Criteria has not been met with any samples
and is not obtainable. This data may not be
classified for use unless sufficient other
data criteria have been met and scientific

judgement indicate the data may be useful if
classified.

N - Not Applicable.

Data will be classified using the Data Classification Summary
Checklist (Appendix B). A report of the results of the Data
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Validation for both previously collected and planned data will be
submitted to the Project Manager (see Section 17.1).

13.0 PERFORMANCE AND SYSTEM AUDITS

Audits will be performed before and during the work to evaluate
the capability and performance of the entire system of
measurement and reporting, i.e. experimental design, sampling (or
data collection), analysis, and attendant quality control

acrtivitrdoa
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13.1 Field System Audits

The Site Project Manager is responsible for evaluating the
performance of field personnel and general field operations and
progress. The Site Project Manager will observe the performance
of the field operations personnel during each kind of activity
such as water-level readings and sampling rounds. A formal
systems audit of an field operations personnel by the corporate
QA officer will be performed on a biannual basis (for all
projects) and a field audit report of each sampling team members
will be maintained on file by EnSafe/Allen & Hoshall. Where
applicable, these audits will ensure that field operations are
being conducted in accordance with NEESA 20.2-031A guidelines.

13.2 Laboratory Systems Audit

A laboratory systems audit is routinely conducted (at least
annually) by EnSafe/Allen & Hoshall. These audits test
methodology and assure that systems and operational capability is
maintained. They also verify that quality control measures are
being followed as specified in the laboratory written standard
operating procedures (SOP) and Quality Assurance Plans (QAP).

The Systems Audit Checklist used by the EPA CLP forms the
procedural basis for conducting these audits.

Laboratory initiated audits will be conducted in accordance with
guidelines set forth in NEESA 20.2-047B, and the laboratory QA
Plan as approved by the NCR. Under NEESA 20.2-047B guidelines,
the project NCR is also responsible for laboratory inspections to
ensure compliance with NEESA laboratory requirements.

13.3 Performance Evaluation Audits

A performance evaluation (PE) audit is an audit performed to
evaluate a laboratory's ability to obtain an accurate and precise
answer in the analysis of known check samples by a specific
analytical method. Following the analytical data validation
described in Section 11.0, a performance evaluation audit of the
laboratory may be conducted by EnSafe/Allen & Hoshall. This
audit may be conducted if it is determined that the quality
agssurance data provided are outside acceptance criteria control
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limits. PE audits may include a review of all raw data developed
by the laboratory and not reported (laboratory non-reportables)
and the submission of blind spiked check samples for the analysis
of the parameters in question. These check samples may be
disguised as field samples. 1In this case, the laboratory will
not know the purpose of the samples. The samples may be obvious
check samples (EPA or National Bureau of Standards traceable).

PE audits may also be conducted by reviewing the laboratory's
results from "round-robin" certification testing and/or EPA
Contract Laboratory Program (CLP) evaluation samples. An
additional component of PE audits includes the review and
evaluation of raw data generated from the analysis of PE samples
and actual field samples that may be in question.

13.4 Requlatory Audits

It is understood that EnSafe/Allen & Hoshall field personnel and
subcontract laboratories are also subject to quality assurance
audits by the EPA, MDE, and the NCR. The NCR (under NEESA
guidelines) will conduct laboratory inspections prior to approval
for participation in any NEESA project, and will provide
performance samples to the laboratory for approval purposes.

14.0 PREVENTIVE MAINTENANCE

The sampling equipment employed by EnSafe/Allen & Hoshall during
an investigation that may require preventive maintenance will be
checked for proper operation before and after each use on a daily
basis. These checks will be conducted at the beginning and end
of each day. Any replacements or repairs will be made as needed
in accordance with manufacturer's instructions. Equipment or
instruments potentially requiring preventive maintenance are
listed in Table 14-1 along with the preventive maintenance
requirements for each. Table 14-2 provides daily preventive
maintenance procedures for field groundwater screening equipment
to be used during the monitoring project.

Records of calibration and maintenance activities for each piece
of equipment are contained in logbooks assigned to the equipment.

Preventive maintenance to be performed by the analytical
laboratory will be performed in accordance with laboratory SOPs
as established in an NCR approved QA Plan.

15.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,

ACCURACY, AND COMPLETENESS

Precision is an estimate of the reproducibility of a method, and
it is estimated by several statistical tests; the standard

deviation of the error distribution, the coefficient of variation
and the relative percent difference between replicate (duplicate)
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a.

samples.

EnSafe/Allen & Hoshall will determine the precision of

a method by analyzing replicate data.

TABLE 14-1
Field Testing Equipment

pH Meter

Fisher Accumet 956

Thermometer

Platinum RID

Conductivity/
pH/Temperature
Meter

3500 --= Manufacturer's
Operating

Manual

Detector

Photoionization

HNu
Photovac

EW-101 ---
TIP-II -—-

Table 14-2

Preventive Maintenance for Field Equipment

Conductivity Meters

Each use:

Quarterly:

pH Meters

Each use:

Meter probes are cleaned before
with distilled/deionized water.

and after each use

Before and after each use (daily) the instruments
are checked with a commercial conductivity standard
for proper calibration.

The battery is checked for proper charge.

The instrument is inspected on a quarterly basis,
whether used during the quarter or not.

The inspection consists of a general examination of
the electrical system (including batteries) and a
calibration check.

Instruments
to

not functioning properly are shipped
the manufacturer for repair and calibration.

Before each use (daily), the probe should be checked
for cracks in the electrode bulb and complete filling
with electrolyte solution.
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— (Table 14-2 cont.)

At the beginning and end of each sampling set, the
PH meter must be calibrated using two standard pH
buffers.

The battery is checked for proper charge.

Following each use, the probe is rinsed with deionized
water. The probe cap is filled with electrolyte
solution and placed on the probe tip. Excess
electrolyte is rinsed off and the probe dried with a
paper towel. The instrument is then placed in its
carrying case.

b. Quarterly: The instrument is inspected on a quarterly basis
whether or not it has been used.

The inspection consists of a general examination of
the probe, wire, electrical system (battery check)
and a calibration check.

Any malfunctioning equipment is returned to the
manufacturer for repair and recalibration.

— Thermometers
a. Each use: Before each use, thermometers are visually checked
for cracks and mercury separation.

After use, thermometers are rinsed with deionized
or distilled water and placed in their protective case
to prevent breakage.

b. Monthly: Thermometers are visually inspected as described
above, whether used or not. They are checked against
an NBS certified thermometer for accuracy.

Precision is then defined by the coefficient of variation (CV),
which expresses the standard deviation as a percentage of the
mean. An indicator of CV, relative percent difference will serve
as quality criterion for classification of data resulting from
this investigation.

Specific statistical comparison of duplicate samples (field and
laboratory), as a measure of precision evaluating both sample
collection procedures and laboratory instrument performance, may
be accomplished by first comparing the obtained duplicate results
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with the published EPA criteria for method precision (relative
percent difference).

The accuracy of a method is an estimate of the difference between
the true value and the determined mean value. Specific
statistical comparison of percent recovery values reported by the
laboratory as a measure of method accuracy will be compared with
the published EPA (or other appropriate regulatory entity)
criteria for the accuracy of an individual method. Another
technique for evaluating the accuracy of a method is to use the
Students t-test. This test identifies whether or not a
significant bias is present.

Data completeness will be expressed both as the percentage of
total tests conducted and required in the scope of work that are
deemed valid. Methods for assessing data precision, accuracy,
and completeness by the laboratory will be outlined in the
approved laboratory QA Plan.

16.0 CORRECTIVE ACTION

During the course of any investigation, field personnel are
responsible for seeing that field instruments and equipment are
functioning properly and that work progresses satisfactorily.
The field personnel are also responsible for ensuring performance -
of routine preventive maintenance and quality control procedures,
thereby ensuring collection of valid field data. If a problem is
detected by the field personnel, the project manager shall be
notified immediately, at which time problem correction will
begin. Similarly, if a problem is identified during a routine
audit by the project QA officer or the regulatory QA officer (or
NCR), an immediate investigation will be undertaken and
corrective action deemed necessary will be taken as early as
possible.

In the event that corrective action is required by the analytical
laboratory, it should be conducted in accordance with their NCR
approved QA Plan following guidelines provided in NEESA 20.2 -
047B, Chapter 4.5 - Out-of-Control Events.

17.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

17.1 Internal Reports

The EnSafe/Allen & Hoshall QA Officer will provide status reports
to the Project Manager. The reports address the following, as
applicable during the course of the project:

o Quality assurance activities and quality of collected data
® Equipment and calibration and preventive maintenance
activities
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Results of data precision and accuracy calculations
Evaluation of data completeness

QA problems and recommended and/or implemented corrective
actions. Results of corrective action taken.

QA performance and system audit findings

The laboratory is required to submit a monthly QC progress report
to the NCR.

17.2 Reports to NEESA

EnSafe/Allen & Hoshall will provide a data quality assurance
summary (QC Data Report) within the Draft Site Investigation
Report (SIR) for submittal to the NCR. A Draft SIR must be
submitted to the CHESDIV EIC no later than five weeks after
initiation of field activities.
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The laboratory selected to perform all soil and groundwater
analysis as part of this project is:

PACE, Inc.
11 Digital Avenue
Novata, CA 94949

This laboratory is on the NEESA-approved laboratories list
provided to EnSafe/Allen & Hoshall by SOUTHDIV.
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ITI. INTRODUCTION, PROGRAM OBJECTIVES, AND STATEMENT OF POLICY

This Generic Quality Assurance (QA) Plan is written in compliance with the
elements required in the U.S. EPA, "Guidelines and Specifications for Preparing
Quality Assurance Program Plans." (QAMS-004 80, September 20, 1980). This
document contains the required elements of a Quality Assurance Plan and is
prepared in such a way that entire sections can be referenced in subsequent
specific project plans. This Laboratory QA Manual defines the systems of
quality control and quality assessment that constitute the comprehensive Quality
Assurance Program at PACE, Inc. Quality Control consists of specific procedures
applied to all phases of analysis from sample receipt through the final
reporting of results. The purpose of quality control is to insure that
quality goals are met under routine operating procedures. Quality assessment
involves the continuous evaluation of data and monitoring of analytical
processes for the purpose of insuring that the quality control systems are
performing effectively.

- PROGRAM OBJECTIVES

The major elements of the overall Quality Assurance Program are summarized
below:

] Use of appropriate methodologies by technically competent,
well-trained personnel with state-of-the-art instrumentation and
equipment.

) Adherence to well-defined standard operating procedures with emphasis
on good Taboratory and measurement practices.

. Analysis and assessment of quality control samples including (but not
limited to) matrix spike samples, duplicate samples, surrogate
spikes, blanks, and independent laboratory control standards.

) Participation in external quality evaluation programs such as the EPA
Water Pollution and Water Supply (WP & WS) Study Programs.

) Maintainance of accreditation by State, Federal, and other applicable
agencies for work performed.

) Monitor internal and external compliance to procedures and to assess
the performance of the analytical methods.
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STATEMENT OF POLICY:

PACE, Inc. is committed to the policy of providing the highest quality product
to its client. The validity and reliability of the information generated is
maximized by the adherence to documented quality control procedures and
quality assurance protocols. PACE emphasizes the application of sound quality
assurance/quality control principles beginning with the initial planning of
the project, through all the field and laboratory activities and ultimately to
the generation of the final report. The principles of data quality
objectives, representativeness, completeness, comparability, precision and
accuracy are applied.

PACE is committed to providing the resources, including facilities, equipment
and personnel, to ensure the adherence to rigorous QA/AC protocols.
Individual Quality Assurance Project Plans are developed for monitoring
analytical projects to conform with the established QA/QC protocols.
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IV. LABORATORY ORGANIZATION AND RESPONSIBILITY

The organizational structures for PACE, Inc. are provided in Exhibits 1, 2,
and 3.

Exhibit #] [Tlustrates the PACE, Inc. Organizational Structure

Exhibit #2 I1Tustrates the PACE Corporate Structure with Regional
Designation

Exhibit #3 [Tlustrates a Typical Regional Structure Showing the

Quality Responsibilities

Job descriptions are provided within Quality Assurance Project Plans, as they
are designed and developed to address specific projects.
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¥. QUALITY ASSURANCE/OBJECTIVES

INTRODUCTION

The purpose of the plan is to define procedures for the documentation,
evaluation, validation, and reporting of data. The objective is to
provide a uniform basis for sampling, sample handling, instrument
maintenance and calibration, methods control, performance evaluation and
analytical data generation and reporting. Specific procedures to be used
for sampling, chain of custody, calibration of field instruments (pH,
conductivity meters, etc.), Tlaboratory analysis, reporting, internal
quality control, audits, preventive maintenance, and corrective actions
are described in specific sections of this plan. This section addresses
the objectives of accuracy, precision, completeness, representative, and
comparability.

The QA objectives for precision and accuracy are to achieve the QC
acceptance criteria specified in the proposed analytical procedures. For
the organic and inorganic procedures, the precision and accuracy guideline
requirements are specified in the individual methods.

Field Blanks and duplicates are collected and analyzed to assess field
sampling activities. The results check procedural contamination and/or
ambient conditions at the site.

Due to the extensive number of organic parameters and potential matrices,
the development of precision and accuracy objectives and control limits
for every matrix 1is difficult. This is typically done with (1) matrix
spike and matrix spike duplicate compounds which are added to selected
samples before extraction and analysis, and/or (2) surrogate spike
compounds which are added to every sample, before extraction and
analysis. Although the surrogate and matrix spike analyses do not provide
statistically valid statements about precision and accuracy for every
compound in a sample, they do give the data reviewer enough information to
make judgements about precision and accuracy on a sample-by-sample basis.

Inorganic precision and accuracy data are determined by using duplicate
samples (precision), matrix spike and laboratory control samples
(accuracy). The following procedure is used:
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-For a duplicate sample analysis, at least one duplicate sample is analyzed per

sample matrix type (e.g. water, soil) and concentration {e.g. low, medium) per
batch of samples or for each 20 samples received, whichever is more frequent,
or as specified by state/project requirements. Samples identified as field
blanks can NOT be used for duplicate samples analyses. If two analytical
methods are used to obtain the reported values for the same element for a
batch of samples (i.e., ICP, GFAA), duplicate samples will be run by each
method. The relative percent difference (RPD) for each component is
calculated for later use during data assessment,

Completeness is a measure of all information necessary for a valid scientific
study. For completeness, it is expected that the methodology proposed for
chemical characterization of the samples collected will provide data meeting
QC acceptance criteria for at Teast 90% of all samples collected.
Completeness may also be defined as a comparison of the number of tests
successfully completed (with acceptable QC) to the number of tests requested.

Representativeness is a qualitative element that is related to the ability to
collect a sample that reflects the characteristics of that part of the
environment that is to be assessed. Sample representativeness is dependent an
the sampling techniques used and is considered individually for e2ach project.
It is specifically addressed in each work plan.

Comparability is also considered during preparation of the work plan. The
objective of comparability is to ensure that results of similar activities
conducted by different parties are comparable. For example, the use of
EPA-approved or other methods and procedures ensures comparability with data
from previous or following studies.
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VI. SAMPLING PROCEDURES

PACE, Inc. receives samples collected by clients and also has the capability
to perform sampling for clients. PACE prepares sample containers 1in
accordance with EPA-issued guidelines for container and preservative
requirements. Technical assistance from all supervisory and management staff
is available to clients if needed.

A. BOTTLE PREPARATION PROCEDURES

The following is the procedure used for Sample Container Preparation:

1.  Purpose
The purpose of this Standard Operating Procedure (SOP) is to provide
clear, consistent methods for preparing containers for sample

collection. Following this procedure will facilitate accurate and
consistent analytical results.

2. Application

The policies and procedures contained in this SOP are applicable to
the personnel in the container preparation area.

3. General Policies

a. Always use new bottles when preparing containers for sampling
(exception: One gallon, amber glass bottles used for
transporting deionized water <can be re-used after proper

cleaning). These may be commercially-obtained precleaned
bottles.

b. Always wear disposable latex gloves when handling sample
containers.

c. Several preparation procedures require the use of acids as a
preservative or cleaning agent.

1. Be extremely careful when working with acids.
2. Always wear safety glasses and a laboratory coat.

d. Bottle labels will list the preservatives added and the analysis
to be performed, minimizing the probability for error.

e. When shipping pre-preserved bottles containing corrosives or
oxidizers, consult proper DOT regulations.
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Containers for Aqueous Samples

a. Volatile Organic (VOA) Sample Container Preparation

1. Vial cleaning procedures.

da.

Wash an entire package of vials in one washing session.
Never store open packages of vials.

Soak the vials in cleaning solution (one capful of
Acationox detergent, American Scientific, per sink of
hot tape water) for 5 minutes.

After soaking, thrice rinse each vial thoroughly with
hot tap water.

Thrice rinse each vial thoroughly with carbon filtered,
deionized water (CFDI).

Stack rinsed vials in a drying tray (metal tray lined
with aluminum foil, dull side exposed).

Bake the vials at 103°C for a minimum of four hours.
Cover baked vials with'a1uminum foil such that the dull

side of the foil is in contact with the vials and set
trays on a lab bench to cool.

2. Septum and cap cleaning procedures.

d.

Clean entire packages of caps and septums. Do not store
open bags.

Clean caps and septums separately.

The same procedures used for vial cleaning are used for
cap and septum cleaning. Follow 8 through D in

Section 1.

Spread evenly and thinly in drying trays to facilitate
drying.

Dry for one hour at 103°C. Extended periods of heat can
damage caps and septums.

Place clean caps and septums into a 1500 mL glass con-
tainer which has been cleaned.
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3. Assembling VOA vials.

d.

Place ten clean vials upright in a vial box with
dividers. Recover drying trays with foil after vials
have been removed.

Add 4 drops of concentrated hydrochloric acid (HCL).

Add (10 mg/40 ml1) 0.008% sodium thiosulfate if chlorine
is present (e.g. drinking water).

Assemble a cap by inserting a septum in the cap such
that the Teflon (white) side is exposed to the interior
of the vial.

Cap each vial tightly.

Repeat assembly procedures until all vials are capped.

b. Semi-Volatile Container Preparation

1. Glass, amber jars (250, 500, and 1000 mL) with Teflon lined
caps are used to hold samples for semi-volatile analysis.

2. Bottles and cap 1liners are rinsed with reagent grade
acetone. (Acetone is a target compound for EPA 8240 and an
HSL compound. If acetone interferes with the analyses, use

of

nexane and/or methanol may be an alternative, as

specified in the method.)

a.

Acetone is highly flammable and acetone vapors are
toxic.

When using acetone, wear latex gloves, safety glasses
and work in a vented hood.

Pour a small amount of reagent grade acetone in the
bottle to be rinsed.

Cap the bottle with a Teflon Tined cap.

Shake the bottle making sure the acetone comes in
contact with all sides of the bottle and the cap liner,

Empty the bottle, invert it on a drying rack and allow
it to air dry.

Cap the bottle with a rinsed cap.

Attach a blue dot to the top of the cap indicating the
container has been acetone rinsed.
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Preparation of Containers for Metals Analysis

1.

Polyethylene bottles (125, 250, 500, and 1000 mL) with
plastic caps are used to hold water samples to be analyzed
for metals.

Add a small amount of 1:1 nitric acid to a bottle.

Cap the bottle and shake vigorously, being certain the acid
comes in contact with all interior surfaces.

Empty the container.
Rinse the bottle and cap thrice with deionized water.
Add the appropriate amount of 1:1 nitric acid, cap, and

place a pink or red dot on the cap to indicate the
container contains nitric acid preservative.

Container Size Quantity 1:1 Nitric Acid
125 mL 1/4 mL
250 mbL 3/8 mL
500 mL 3/4 mL
1000 mbL 11/2 mL

Nutrient Container Preparation

1.

Polyethylene bottles (250, 500, and 1000 mL) with plastic
caps are used to hold water samples for nutrient analysis.

Add the appropriate amount of sulfuric acid, diluted 1:1
from concentrate with carbon filtered deionized water, to
each container.

Container Size Quantity 1:1 Sulfuric Acid
250 mbL 3/8 mL
500 mL 3/4 mL
1000 mL 11/2 mL

Attach an orange dot sticker to the cap of =ach prepared
container,
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Cyanide Container Preparation

1.

[y
.

Polyethylene containers (1000 mL) with plastic caps are
used to hold samples for cyanide analysis.

Add one gram (3 to 10 pellets) or concentrated solution of
sodium hydroxide and one gram of ascorbic acid to each
container. If chlorine is present in the sample, use only
ascorbic acid.

Attach a green dot sticker to the cap of each prepared
container.

Cyanide containers have a short shelf life; do not prepare
in large quantities. (See #6b)

Phenol Container Preparation

1.

Clear glass, small mouth containers (1000 mL) with “poly
seal” caps are used to hold samples for phenol analysis.

Add 1 1/2 mL of sulfuric acid, diluted 1:1 from concentrate
with carbon-filtered deionized water, to each container.

Attach an orange dot sticker to the cap of each prepared
container.

0i1 and Grease Container Preparation

1.

Clear glass, wide-mouth containers (1500 mL) with foil
Tined caps are used to hold samples for 0il and grease
analysis.

1000 mL amber glass containers with Teflon lined caps are
acceptable.

Add five mL of 1:1 sulfuric acid to each container.

Attach an orange dot sticker to the cap of each prepared
container,
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Sulfide Container Preparation

1.

Polyethylene bottles (250 mL) with plastic caps are used to
hold samples for sulfide analysis.

Add 0.5 mL of zinc acetate and NaOH (to pH greater than 9)
to each container,

Attach a white dot sticker to the 1id of each prepared
container,

Total Organic Carbon (TOC) Container Preparation

1.

2.
3.

Polyethylene bottles (250 mL) with plastic caps are used to
hold samples for TOC analyses.

Add 0.25 mL of 1:1 sulfuric acid.

Attach an orange dot sticker to each prepared container.

Radiological Containers Preparation

1.

Polyethylene bottles (one gallon) with wax coated, paper
lined caps are wused to hold samples for radiological
analysis.

Add five mL of 1:1 nitric acid to each other.

Attach a pink dot sticker to the cap of each prepared

One gallon, small mouth, amber glass bottles with Teflon
These containers can be reused after appropriate cleaning.

Wash the bottle in hot tap water and Acationox detergent
(American Scientific Products one cap of detergent per sink

Bake the bottle at 103° until dry (at least four hours).

2
3. '
container,
CFDI Water Container Preparation
1.
Tined caps are used to transport CFDI water.
2.
3.
of water).
4. Thrice rinse the bottle with hot tap water.
5. Thrice rinse with CFDI water.
6.
7.

Remove the bottle from the oven, cover the mouth with foil,
and let cool.
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Cap the bottle with a new, Teflon lined cap.

Other Container Preparation

1.

Polyethylene bottles (125, 250, 500, and 1000 mL) with
plastic caps are used to hold samples for general chemistry
analysis.

Clear glass bottles (125, 500, and 1000 mL) with foil lined
caps are used to hold samples with high 0il content to be
analyzed for general chemistry parameters.

Amber glass, small neck bottles (500 mL) with Teflon-lined
caps are used to hold samples for total organic halide
(TOX) analysis.

Containers for Soil Samples

Volatile Organic Analysis Sample Container Preparation for Soil

Wide-mouth, amber glass vials (65 mL) with Teflon-lined
caps are used to hold samples for volatile organic analysis.

The same preparations procedure is used as is used in
preparation of VOA containers for aqueous samples except no
preservative is added to the containers. (See #4a)

Semi-VYolatile Container Preparation

Wide-mouth, amber glass jars (250, 500, and 1000 mL) with
Teflon-lined <caps are used to hold samples for
semi-volatile analysis.

Preparation procedures are identified as those used in
preparation of semi-volatile containers for aqueous
samples. (See #4b)

2.

3.
Procedure:
a.

Samples

1.

2.

b.

1.

2.
c.

Inorganic Container Preparation

1.

Polyethylene bottles (125, 250, 500, and 1000 alL) with
plastic caps are wused to hold samples for inorganic
analysis.

If the samples contain a large quantity of oil, clear glass
jars (125, 500, and 1000 mL) with foil lined caps are used
instead of the polyethylene bottles.

Container preparation procedures are identical to those
used in preparation of general containers for aqueous
samples.



Section No. VI
Page )
Doc. No. 6/1

6. Sample Container Quality Control and Lot Assignment

d.

Bottl
Tot.

es of a1 given type, prepared in one session, constitute a

Lot sizes will vary, depending on the demand for a given bottle

type.
1.

When
code,

A lot should be Targe enough to meet one week's demand for
the given bottle type. Containers for samples to be
analyzed for cyanide and YOA are exceptions.

Due to an extremely short shelf 1ife, cyanide containers
should be prepared in lot sizes required for approximately
2 days demand and prepared as necessary.

Due to spatial limitations, VOA vials should be prepared
daily.

a lot is prepared, it is assigned an eight character lot

The first two characters indicate the bottle type.

GN: General Unpreserved
MU: Metals Unfiltered
NT: Nutrients

CN: Cyanide

PH: Phenol

0G: 011 and Grease
SD: Sulfide

GV: GC VOA Water

GC: GC VDA Solid

GL: GC Q-Amber

GS: GC Sm Amber

GM: GC Misc. Refrigerated
HW: Hazardous Waste

0C: Total Organic Carbon
0X: Total Organic Halides
RA: Radiological

A complete listing of codes can be found in Section I of the
LDMS User's Manual

The next three digits indicate the bottle size.

125: 125 mL
250: 250 mL
500: 500 mL

000: 1000 mL and one gallon
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3. The 1last three digits are the 1lot number. They are
assigned in sequential order.

4. When the lot code is assigned, it is listed on the Lot Log
Sheet (Exhibit 4).

5. The person who prepared the containers initials the Lot

Sheet next to the 1ot code.

One container per lot is used to hold a deionized water blank.

This blank 1s analyzed to determine the Tevel of contamination

in the Jot.

e The appropriate analyses are performed for the given con-
tainer type.

¢ Use carbon-filtered, deionized water for all blanks.

e Fill all containers, except VOA's, up to the neck of the
bottle.

e Fill VOA's such that no bubbles are trapped when the vial
is capped.

e Label each blank with the following information:
Client: PACE, QC
Sampte description: (Lot Code)
Date Collected:
Collected by: (Initials)
Time Collected:
Analysis: (As indicated for the bottle type)
Preservative: (Check appropriate preparation)

6. Complete a Chain-of-Custody form to accompany the samples.
Client, sample description, time sampled, preservative,
analysis: as listed on the bottle label.

Report to: (Name of container preparation person)
Project Name: Container QA

Requested Due Date: Priority 2

Matrix: Hp0

Route samples and Chain-of-Custody to Sample Check-in.
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7. Sample Analysis Data Entry Form Tracking for Bottle Prep QC

Forms will be kept in an Qutstanding QC file.

a. When a Report of Laboratory Analysis is received for the project,
the Sample Analysis Data Entry Form is moved to the Complete QC
file.

b. A copy of the Report of Laboratory Analysis is then routed to QC
Data Entry and data are entered into the appropriate data base.

c. The data are reviewed by the supervisor of the Bottle Preparation
Area and signed off as being certified "clean" if the following
criteria are met. After subtraction of the daily DI water blank,
all laboratory contaminants shall be less than 2 times the
detection limit. If this criterion is not met, the bottles are
re-cleaned and another blank analyzed.

The following are guidelines for the addition of sample preservatives to
containers. Check the 1ist of amalyses to be performed and determine the types and
sizes of containers needed and required.

Add the appropriate preservative to its designated container under a hood. Pack the
bottles into a cooler with blue ice for the client.

PREPARING ACID PRESERVATIVES

A11 acid preservatives are prepared using a concentration of 1:1 acid to water.
Reagent grade acids are used when making the 1:1 concentrations.

COMMON ANALYSES PRESERYVATIVES

Analysis Bottle Type Preservative pH Approx. Amount
Metals 1 liter plastic 1:1 HNO3 2.0 1.5 mL
EPA 602/8020 2 XVOA vials 1:1 HCI ' 2.0 3 drops
Cyanide 1 liter plastic NaOH tablets 12.0 4-5 tabs
Sulfide 500 mL plastic Zn acetate, NaOH 9.0 2 mL Zn acetate
2 tabs NaOH

Ammonia 1 liter plastic/ 1:1 HpSO4 2.0 1.5 mL

glass
Phenolics 1 1liter amber 1:1 HpS0y4 2.0 1.5 mb

glass

Sampte containers, preservatives, and holding times for representative analytical

groups are listed in Table 1. Refer to 40CFR 136 for complete information and
details.
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TABLE 1
Common Non-Metals Analysis
Comparsbie
Typieat SW-848 Mathoai(s), Sampie Contsiner/ Prelerred EPA
Parameter Methoo(s) ! Appiicable Pressrvative’ Votume (mi)* Hotding Time"
Acicity EPA 2051 P GQ/a°C 100 14 Davs
Alkalinity EPA 310.1R10.2 P Gid4*C - 100 '4 Davs
Bacteria. Total Coliform Standard Method 9C9A 31319132 WK/4°C - 100 & Hours
Baciena, Fecai Colform Standard Melhoa 903SC ‘NK/4¢C 100 5 Hours
Bactera. Tctal Plate Stangard Msthoa 7 WIKJ4ASC 100 <8 Hours
8QD. S Day EPA 4051 P G/4°C 500 48 Hours
BQO. 5 Day Carbonacsous EPA 4051 P. G/4*C 00 <8 Mours
Baron EPA 21213 HNOy< 2 100 5 Monihs
Brormoe EPA 320.1 PG 200 28 Davs
coo EPA 410.1/410 2 P. G/4°C. H,;S50, 250 28 Days
Calor ’ EPA 1103 P G/a*C 250 43 Hours
Chionce EPA 325.21325.3 92519252 7 G 100 <8 Davs
Chiunre. Resdual EPA 130.% e 00 ‘mmeaq.
Cyamoe, Total EPA 335.2 2010 B, GHC, MalH oH > 12 300 14 Davs
Fluonce. Total Stancara Metnoa 413A P 300 28 Days
Fluonca. Electroce EPA 340.2 P 200 28 Davs
Fluonce. (SPADNS) EPA 340.1 P 200 <3 Davs
Grease & Qil EPA 4131 70/9071 5/4%C. H,S0, ARN S| <3 Davs
Haraness. Totat {(CaCO,) EPA 130.2 P G/4°C 250 5 Moning
ion Chromaiograpny EPA 300 P, Gid4*C 100 2B Days
(Inchxiing common anons such as:
8r=, Ci=, £~ N0y, NGOy, POA, SO®, SOy~ & cthers)
Nitrogen, Ammona EPA 350.1/350.2 P. G/4°C. H,50, 300 28 Davs
Nitrogen, Kjeldahi EPA 351.2/351.3 P. G/4°C, 1,50, 00 28 Davs
Nitrogen, Ntrate EPA 353.2 9200 P, Q/a*C 100 48 Hours
Nilrogen, Nitrne EPA 353.2 P. GiA*C 100 48 Hours
Nitrogen, Nitrate & Nitnite EPA 3532 P, Gva°C. H,S0, "0 28 Days
Nitrogen, Orgamc EPA 351.3 P. G/4°C. H,50. 100 2B Days
QOdor EPA 1401 G/4*C * 000 24 Hours
Oxygen. Oissoived EPA 360.1 G - Bottle & Too 500 immed.
pH EPA 1501 2040/904 179045 P. G/4°C <00 immed.
Phenot EPA 420.1 065 Gid4*C. H,50, 1200 8 Days
Phasphorus, Total EPA 365.1/365.2 2. G/4°C. H,S0. 100 28 Davs
! Phrosonorus, Orho EPA 065.1/365.2 P. G/Fitter 120 <3 Hours
| Sica Oissolveod EPA 370.1 Pr4*C 100 29 Davs
; Solos. Total EPA 1603 P GJa'C 100 7 Davs
' Sohas. Tolai Voiatie EPA 160 4 P G/4°C 00 7 Davs
Sohds. Tctal (issotved EPA 1601 o GlasC %) 7 Davs
j Songs. Total Suspenced EPA 160.2 P. G/a°C 100 7 Davs
,  Soias, Suspenced Volahe  Slandard Methoo 2094 P. G/a*C 100 7 Days
! Soids. Setlieale EPA 160.5 P G/4°C 1 Gal. 48 Hours
. Speatic Conauctance EPA 120.1 9050 P. G/4°C 100 ¢8 Days
| Sutate EPA 375.4 903679038 P Gi4°C 100 28 Days
. Sullice, Totas EPA 2781 3030 P, G/4°*C, MaOH oH > 9. Zn acetale S0 7 Davs
! suitne EPA 3771 PG £00 immed.
Surtactants EPA 4251 P Gia*C 250 18 Hours
Totat Organc Carbon EPA 4151 9060 P G/4*C HClpH < 2 100 28 Oays
Totat Organic Halogen EPA 450.1 9020/9021 GAV4C 500 14 Days
Tuonty EPA 180.1 P, Gl4°C 100 48 Hours
Sampie Contsiners Presarvatives *Sampie contaner, prelemred NOTE:

P Pastc, polyethwiens bottie with & polypropylene cag

G Giass
WK Whun-Pax®

GA Glass. amber boftie wth g Teflon® Ined cap

HsSO, Sultunc Aca
HNO, Nitre Ad
NaOH Soadium Hydroxde

volume ana hoiding ume
are lor water matnx.
Consult faboratory tor sokd
matnx samokng
TCCOMIMaNGALIONS.

The mehaas shown ere those COMMONYY SMOYed

. A8 nOot -

n

b
19n0ed 10 D8 NCVIVE Ol & OSSO EPA snamcy
MENCS OF 10 NS INEI MY IADOTRIONY OVt

SNowT,

“«
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INORGANIC ANALYTICAL GUIDE
TABLE 1 (CONT.)

Solid Water
Sampie Container: Plastic or glass Sampie Contsiner: Plaste or glass

Pressrvative: HNO, pH < 2
Breterred Volume: 100 mi
EPA Holding Time: 6 Months

Preservative: 4°C
Preterred Volume: 100 grams
EPA Holding Time: 6 Months

Common Metals Analysis

FLAME"** FURNACE
Parameter EPA or Standarg Method SW-84€ Method EPA or Standard Method SW-848 Method
Alurunum 202.1 7020 2022 NA
Antimony 204.1 7040 204.2 7041
Arsemc 206.°" 7060 206.2 7061
8anum 208.1 7080 208.2 NA
Berytium 210.1 7090 210.2 7091
Cadmum 2131 7130 2132 N
Cakcum 2151 7140 NA NA
Chromium, Total 218.1 7190 2182 7191
Chromium. Hexavalent Standard Methoa 3128 71957198 218.8 NA
Coban 2191 7200 219.2 7201
Copper 220.1 7210 2202 NA
Gold 2311 NA 231.2 NA
_Aon. Tow 236.1 7380 226.2 NA
y 3 239.1 7420 239.2 7421
—Jm Standarg Methoa 3178 NA NA NA
Magnesium 242.1 7450 NA NA
Manqaness 243.1 7460 243.2 NA
Mercury (Cold Vapor) 245.1 TATO/7471 NA NA
Motyodenum 248.1 7480 2482 7481
Nicket 249.1 7520 249.2 NA
Potassium 258.1 7810 NA NA
Seienwum 270.3°° 7740 270.2 741
Silicon Stangara Methog 303C NA NA NA
Silver 2.1 7760 2722 NA
Sodium 273.1 7770 NA NA
Strontum Stanaard Method 303A NA NA NA
Tellunum Stancard Methoa 303A NA Standarg Method 304 NA
Thallium 279.% 7840 279.2 7841
Tin 2821 7870 |2 NA
Titarwum 2831 NA 283.2 NA
Vanaaium 288.1 7910 288.2 7911
Zinc 289.1 7950 2892 NA

Metais by Inductively Coupled Plasma (ICP): Al, 5. As. Ba, Be. B, Cd. Ca. Cr. Co, Cu. Fe, Pb. Mg, Mn. Mo, N, K, Se, Si. Ag, Na. T. V. Zn: EPA ICP Method 200.7

**Flame AA. or Hyande

or SW-848 Method 8010
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TABLE 1 (CONT.)

Water and Wastewater Analysis

e e

EPA Samoie Sample Container/ Preferred £PA
*fethoo Parameter Technique Preparation Sreservative Volume (mi) Holding Time
0 S_r6eabie Ma0OCaroons GC-HALL oRY VOAIS'C 10 13 Davs
A2 Zrosabie Aromancs GC-PID PAT VOA/4°C - 0 14 Davs
233 ZCrolein ang Acrvionunie SC-FID AT +OA/4*C, pH Adusiod T 40 “1Cavs
) S-anots GC-FI0 EXT GA/4*C 1000 T 1) Oavs
225 Zenznes +=PLC-Elecrocnem EXT GA/4*C 1000 T 40 Davs
v} Srthatate Esters GC-ECD EXT GA/4*C 1000 7 40 Davs
307 ‘. trosamines GC-NPD T GA/4*C 1000 7°40 Oave
08 Z:canochionne Pestcoes ang PCB'a GC-ECD EXT GA/4*C 1000 T 43 Days
<09 *..Iroaromancs and lsophorone GC-FiD » ECD EXT GA/4"C 1000 7 40 Davs
510 Foynuciear Aromade Hydrocarbons HPLC-UV/ Fluor or GC-FAID EXT GA/4*C 1000 7'40 Oays
51 ~awethers GC-HALL EXT GA/4*C 1000 740 Davs
512 . 10nN3ated Hyarocaroongy GC-ECD EXT GA/4°C 1000 7'40 Davs
213 <. 3. 7. 8-Tewrachiorodibenzo-o-oxn GC/MS EXT GA/4°C 1000 7 40 Days '
514 “rgancphoscnale Peshcoes GC-FPD or NFO Xt SAC 1000 740 Cays ]
318 hlonnated Hertwoses GC-ECO or Hak EXT GA4C 1000 740 Davs :
324 = rgeabies GCMS ogT JOA/4*C 40 ‘4 Davs !
=25 2iseitieurais. ACxis ang Pestcioes 3C.MS =XT GA/4*C 1000 T 49 Days ;
Solid Waste Analysis
’ EPA Sample Sampie Container Preferred EPA
Method Parameter Technique Preparation Pressrvative Yolume Holaing Time
Purgeables
3010 ~alogenarea Volave Organcs GC-HALL 5030 YOA/4°C ° 14 Oavs
Purgeables
3015 Non-Halooenased Volatie Orgarcs SC-FID 500 VOA4*C ‘4 Davs
8020 Aromatc Volave Orgarecs GC-AD 5030 VOA/4°*C 14 Days
8030 Acrolem, Acnionanie, Acetorntnie GC-FID 5030 VOQA/MC 14 Oavs
8040 Fhonols GC-FID 3550 GA/4"C 14 Qays or 7/40 Cays™”
3060 Shihalate Esters GC-ECD 31550 GA/4C ) 14 Oays or 740 Davs™
2080 Z1ganochionne Pesticides and PCB's  GC-ECD 3550 GA/4°C 14 Days or 7.40 Davs™*
8090 '+ roaromancs ang Cycuc Ketones GC-FID or ECD 3550 GA’4a*C . *4 Oays or 7/40 Cays™*
8100 Polynuciedr A/0OMase Hydrotaroons CC-FAD 3550 GA4C 14 Days or 7/40 Days™*
5170 Crionnao Mvorocamons GC-ECD 3550 GA/4*C 13 Oavs or 7/40 Days™
8140 C1gantphasononss Peshcoes GC-FPD or NPD 3550 GA/4°C 14 Days or 7/40 Days*™*
8150 Chionnatea Herooes GC-ECD or HALL 3550 GA/4°C . 14 Davs or 7:40 Days™"
2240 volatie Oraanes GC/MS 500 VOA'4A*C '4 Qavy
8250 Serrs-Volatie Orgamcs GC/MS 1550 GA/4°C 14 Days or 7:40 Days'™
oy S e s assp 90 S Gaarow tom im0 |
GC Gas Chvomatograpn 3520, 3540 and 3550 VOA e Droane Aravie. 40 m Amoer Gldas vl |
S&gs g;c. mu: PAT  Puge ano Trap Contay for 1 on :
3510  Secarasry Funnel Exvaceon of Liusd Samoes
€CO £'ecvon Caonre 3520 Conwous Leau-Lioua Exvacon EPAMOIdIng Time:
::g, :.‘::,::m 11:;8 Sonriet mm imsum 7/40 7 Ouvaior gus?nmm M:gu Days or Anatyan
A il g cineip 2N 5000 Puge ana Tran Drec Inecson of Lioud Sampes, NOTE:
NPD  Ntogen Frosohorous Sohg Sampies Mxed an imecied The MeTI00S SNOWN &/8 TS COMMONY SMOYed N
PO Phoxacnzanon POrONTING SrvEONMental ANdlvies & § oY FIeNNOa 10 D8
w Unravioes nchusve ol o 0030 EPA 3naNBCE MONOaS of 10 ¢10C Mo

Tt 8y LADOMONY Ut Wty (XGVIORS 1He Mev\O0s or
C/BMENrs ahown
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SAMPLING PROCEDURE FOR GROUNDWATER AND SURFACE WATER

Groundwater and surface water sampling techniques employed by PACE
are in accordance with the EPA Regional IV Standard Operating
Procedures and Quality Assurance Manual, and the PACE Field Services
SOP Manual.

Trained field sampling crews are dispatched to the site for sample
collection and deliver collected sampies to the laboratory.

For groundwater sampling, the water level within the well is
determined prior to sampling using an electronic water level meter,
then recorded on the field log data sheet with all additional
pertinent information (Exhibit 5). The volume of water in the casing
is calculated and three to five times that volume is purged from the
well. In all cases, the well 1is purged until the conductivity,
temperature, and pH have all stabilized.

Samples from monitoring wells are taken with a precleaned Teflon or
stainless steel bailer. Bailers are precleaned by washing first with
detergent, then rinsed with tap water, triple rinsed with deionized
water, and baked to dryness. Precleaned bailers are used between
each sampling point.

A1l samples collected for metals analysis are preserved with nitric
acid. The bailer to be used for sampling is used for purging two
inch diameter wells and a gas-driven centrifugal pump is used when
larger volumes of water need to be removed (static water levels of
less than 25 feet). Wells with static water levels greater than 25
feet and casing diameters greater than 3 inches are purged using a
submersible pump.

Quality Control Protocols:

A. A1l Quality Control (QC) procedures are as specifically required
by the method, state, or project requirements.

8. The USEPA requires as a minimum one matrix spike, one duplicate
or MSD, one blank, per set of samples of similar matrix with a
maximum of 20 samples per set. This is a recommended minimum
frequency for QC, unless stated otherwise by method, state or
project requirements. A client may also request more frequent
QC in which case it will be necessary to collect additional
samples.



Cllent:

EXHIBIT §

Sample Site:

FIELD LOG DATA SHEET 27
PACE, Inc.
HELL SAMPLING
Project: Project #:
Wel)l Identification and Description: (Locked Not Locked ) Key#:
PVC: Steel: Stainless Steel: Other: Labeled:

ID inches

Total Well Depth (from top of casing) meters
Static Water Level (from top of casing) Before Prepumping:
Static Water Level (from top of casing) At Time of Sampling:
Static Water Elevation:

Date Prepumped:

Prepumping Method Used:

Date Sampled:

Sample Temperature:

feet MWater Column:

Time Prepumped:

feet Elevatton:__  feet

meters feet
meters feet

feet One Casing Volume gal
Volume Prepumped: gal
Pump Rate: gpm

*C Sample pH:

Time Sampled:

Sampling Equipment Used:

Sample Specific Conductance:__ umho/cm2

Fleld Measurements Temperature Corrected: Yes__ No___Metals Flltered in Field: Yes__ No__

Weather Conditions:

—

\)bservat\ons:

Sample Description:
Name and Affilfation of Sampler(s)
Name and Affiliation of Inspector(s) Present:

STABILIZATION TEST

Time

pH

Specific Conductance
(umhos/cm2) '

Temp.

(*0)

Cumulative Volume Removed
(gallons)
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SAMPLING PROCEDURES FOR SOILS AND SEDIMENTS

Soil and sediments are collected according to procedures in the
Tatest edition of Test Methods for Evaluating Solid Waste, EPA-SW-846.

Soil sampling is designed to determine the depth and range of
contamination from spillage or the leaching effects of rain on
materials stored above ground. [If borings are required, the depth
and placement of the borings are planned by the project
manager/subcontractor and client, using the suspected range of
contamination as a guide.
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VII. SAMPLE CUSTODY

SAMPLE RECEIPT

Sample shipments are received at the sample receiving area. Sample
custodians verify the number of shipping containers received against the
numbers listed on the shipping manifest/chain-of-custody. Any damage to
the shipping containers or other discrepancy observed is noted on the
chain-of-custody before signing it. A copy is kept for future reference.

The external chain-of-custody must be signed by the carrier for
relinquishment of samples and signed by sample custodian personnel for
sample receipt. The actual chain-of-custody may be supplied by PACE,
(Exhibit 6), or may be the client's own form. The chain-of-custody
remains in the project file at all times.

SAMPLE VERIFICATION

Upon arrival of a sample shipment, sample control personnel perform sample
inspection. PACE's Sample I.D. and Condition Sheet (Exhibit 7) serves as
a check-off 1list of procedures to follow and as documentation of the
following:

1. Presence/absence of custody seals or tapes of the shipping containers
and the condition of the seals (i.e., intact, broken).

2. Presence/absence of chain-of-custody; (if present, is it complete?)
3. Presence/absence of sample tags; (if present, are they removable?)

4. Agreement/non-agreement between the sample tags, chain-of-custody,
and any client documentation.

5. Condition of the samples when received, including:

Cold or ambient

Intact, broken/leaking

Headspace in VOA vials

Sample holding time (has it been exceeded)?
Sample pH (less than 2 if acid preserved)

If discrepancies are found, the PACE project manager is contacted
immediately (verbally and by using the Discrepancy Report Form)
(Exhibit 8). If the project manager is not available, the QC manager
is contacted for further directions. A copy of a Discrepancy Report
Form is attached to the project data package.



EXHIBTL 6 ® )

y |

C e
(c & . 4 -~
'l bO S 11560
aporatories, inc.
CHAIN-OF-CUSTI¥Y RECORD
Analytical Requed
Client Report To: Pace Chent No.
Address Bill To: Pace Project Manager
P.O. # / Billing Reference Pace Project No.
1 Phone ) Project Name / No. *Requested Due Date:
Sampled By {PRINT): g PRESERVATIVES agAOl‘:JYESSEETS
Z| 5 /
Lo .
Sampler Signature Date Sampled Z &
ol
w bl ||
- MAT- PACE 21| 9| S| <
N R P rIME RIX NO. [ 213 R Z| S REMXRKS
1 ' ‘ ‘ -
2 -
3 /2
4 ’ '
5
6
7 1 ‘ '
" SHIPMENT METHOD IATTE
OUT/DATE -| : RETURNED : DATE =
{
L SRV DUV DU

(O BIUNTV SRR NS

0¢



EXHIBIT 7 31
SAMPLE I.D. AND CONDITION FORM

Client:
Project No.:
Date Receijved:

SAMPLE CONDITION UPON RECEIPT CHECKLIST

Complete checklist (A) during sample receipt. If any items are marked “NO,”
complete section (B) of this form. Otherwise, go to record samples.

YES MO

(A) 1. Are there custody seals or tapes on the shipping
container?

2. Are custody seals on the shipping container intact?
3. Is there a completed Chain-0f-Custody (C-0-C)?

4. Do the numbers of samples received and the sample
matrices agree with C-0-C?

5. Are there tags attached to each sample?

6. Are sample tags, sample containers and C-0-C al}l
in agreement?

7. Is the C-0-C complete with requested analyses?
8. Are the samples preserved correctly?

9. Is there enough sample to do all analyses?

10. Do the samples have the proper temperature?

11. Are the sample containers intact (e.g., not broken,
leaking)?

12. Are VOA vials head-space free?

13. Are all samples within the holding times for
requested analyses?

14, Is pH recorded for non-V0A's?

(B) Explain "NO" item here:

Send a copy of this form to Project Manager with Discrepancy Report
Form. Copy of both forms remain in the QC file.

Custodian Signature:




EXHIBIT 8

PACE, INC.
DISCREPANCY REPORT FORM

Urgency Level: 1( ) Requires immediate attention
: 2( ) Requires attention today
3 ) Requires attention this week
Initiator: Client:
Date:
Project #

Sample(s) #

Discrepancy (if more space needed, use the back of this form):

To QC Manager: Date:

Client Notified? YES{ ) NO ( ) Date & Time:

Project Manager Notified? YES ( ) NO ( ) Date & Time:

QC Response:

Project Manager Response:

Cause and Resolution (proposed or carried out): Completed by:

Manager's Initials:

PM Signature: Date:

QC Signature: Date:

cc: Project File
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SAMPLE LOG-IN

1.

General Policies

a‘

Upon completing sample receipt/custody procedures, all sample
and analysis data must be complete and documented on the
chain-of-custody or accompanying forms for input into the Lab
Data Management System (LDMS).

Sample and analysis data must include:

Client name and contact
Client number

PACE project number

PACE project manager
Sample descriptions

Due date

List of analyses requested

NOYOT AW
e o ¢ s o o a

Sampie and requested analyses data are input into the LDMS.

A1l samples received are logged into the LDMS on the day of
receipt.

A Sample and Analysis Data Entry Form (SADEF) is generated
immediately by the LDMS.

Distribution of SADEF:

] To the PACE Project Manager with a photocopy of the
chain-of-custody. (Include a copy of the Discrepancy
Report is applicable).

) To the QC project file with the original chain-of-custody.

(] Photocopy to the Organic or Inorganic Department Manager as
it applies for RUSH samples.

) To the client.
SADEF is to be reviewed against the chain-of-custody.

Sample containers are labeled with the corresponding sample
number and the stamped date of receipt.

Samples are ready for storage.
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2. When Samples Are Received With No Paperwork

a. If delivered by a client: C(Client is asked if previous
arrangements were made for analysis (and with whom). The client
completes a chain-of-custody and/or request for analysis,
relinquishes samples to sample custodian personnel, and is given
a copy of the C-0-C.

b. If received by courier or shipping:

1st: Routine Client File is checked

2nd: Anticipate Sample Alert File is checked

3rd: Sampling Kit Request File is checked

4th: PACE key client contact is consulted

5th: QC department manager is consulted to determine the
designated PACE project manager

6th: Information is requested from the PACE project manager.

c. If analysis information can not be determined on the day of
sample receipt, sample data entry personnel proceed to assign
sample numbers and put samples on hold. Follow-up with project
manager occurs until the analyses are determined and samples can
be properly logged in.

3. Responsibilities for Sample Log In

a. Quality Control Manager/Sample Management Officer

] Has the overall responsibility for ensuring that this
procedure is implemented for all samples received into the
laboratory.

) Has overall responsibility for ensuring that samples are
logged in correctly (given that appropriate information has
been supplied).

b. Sample Custodian

° Has the primary responsibility of ensuring that sample
information is input into the LDMS as described in the SOP.

] Has the responsibility to make recommendations to the QC
manager for revising the SOP.
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SAMPLE STORAGE

1.

General Procedures

Samples for analysis are properly stored in the Tab according to
container type, preservative, and type of security required by the
project.

Samples are stored immediately upon receipt to prevent sample
degradation.

Refrigerated Storage Area Maintenance

A1l refrigerated storage areas are maintained at 4°C + 2°C. The
temperature is monitored and recorded daily. If the temperature
fails outside the 1imit of 2° to 6°C, corrective action is %o be
taken as follows and appropriately documented.

a. Temperature 1is monitored at 30 minute 1intervals with the
refrigerator door closed.

‘h.  QC Manager is notified if the problem persists longer than one

hour.

¢. Samples are relocated to a oproper storage environment if
temperature cannot be maintained after corrective actions are
implemented.

Routine Sample Storage

a. fGeneral Samples

Samples within each project are stored in sample number order.
Waters and soils are generally stored on labeled separate
shelves.

Specific Procedures

a. Volatiles

Samples within a project are stored in numerical order in vial
containers. The holders are then stored where space permits 1in
one of the designated volatile organic refrigerated storage
areas.

b. Semi-Volatiles

Samples within a project are stored in numerical order in a
designated, refrigerated storage area.
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Hazardous Materials

Pure product or potentially heavily contaminated sampies are
tagged as "hazardous" and stored within a secured area, separate
from other samples. This area is used only for hazardous
samples and is labeled per OHSA requirements.

Special Projects

® Volatiles

Sampies within a project are stored in sample number order
in vial containers. The holders are then stored as space
permits in the Special Project VOA refrigerated storage
area.

Asbestos

No refrigeration required. Samples are taken to asbestos lab
for storage.

Responsibilities for Sample Storage

d.

QC Department Manager/Sample Management Officer has direct
responsibility for ensuring that the SOP is followed, samples
are stored properly upon receipt, and refrigerated storage area
temperatures are maintained.

Sample custodians are responsible for storing all samples upon
receipt into the appropriate storage area, maintaining high
lTevel security for those samples under custody, and for keeping
a current custody sample inventory.

Analytical personnel have the responsibility of daily sample
storage area maintenance, disposal of old samples, and providing
space for incoming samples in routine storage areas.

Assigned individuals are responsible for maintaining and
documenting: (a) refrigerated storage area temperatures, and
(b) corrective actions.

See temperature log (Exhibit 9).



Storage Area No.

Date

37

Exhibit 9
TEMPERATURE LOG FORM

Temperature Inittals | Corrective Acttion/Comments

e -

Note:

Temperature must be 4°C + 2°C. If temperature is outside the limit of
29 to 69 continue to monitor at 30 minute intervals (door must remain
closed). If no correction within one hour, notify the QC Manager.
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SAMPLE/DATA ACCESS AND INTERNAL CHAIN-OF-CUSTODY

1.

General Policies and Procedures

PACE has implemented standard operating procedures to assure the
integrity of samples and data so that they are not degraded or
disclosed to unauthorized personnel. In order to ensure that this
policy 1is maintained, the laboratory facilities are under controlled
access. Only employees are allowed into the laboratory facilities;
visitors must register at the front desk.

Samples are removed from their proper Tlocation by the analyst and
returned to the storage area immediately after the required sample
quantity has bDbeen taken. This minimizes unnecessary time spent
searching for samples and helps prevent matrix degradation from
prolonged exposure to room temperature, Most samples are retained in
storage in their original locations for approximately two months.
Preserved metals samples and hazardous waste samples are stored up to
six months. After the final report is sent and clients are allowed
adequate time to review the results, the samples are properly
discarded or returned to the client.

PACE normally completes the sample analysis within 15 working days
after receipt. Holding times may require faster turnaround times.

Upon client request, additional and more rigorous chain-of-custody
protocols for samples and data can be implemented. For samples
involving a high degree of confidentiality or potential litigation,
PACE, Inc. has developed extensive sample and data handling protocols
to assure the scientific and Tlegal defensibility of the report
submitted. These protocols include those specified by the USEPA
Contract Laboratory Program.

Analysts and technicians follow strict internal chain-of-custody
procedures to further ensure the validity of all data. All samples
are signed out in a sample custody log book when they are removed for
analysis. The sample ID, date, time, analyst, and Tab of analysis is
recorded in the sample custody log (Exhibit 10). Samples are signed
back in noting date, time, and storage location, upon return.



Contract/Project No.:
Date Received:
Received by:

Exhibit 10

CHAIN-OF-CUSTODY
LAB CONTROL FORM

Samples No(s).

Time:

Witness:

Stored in:

Date & Time| Sample Nos. Name Witness Time Name Witness
Removed Removed Returned

REMINDER: Samples must be returned at the end of the shift.
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Responsibilities for SOP Compliance

d.

The QC manager has the overall responsibility for ensuring that
the SOP is implemented and followed.

The sample custodian personnel have the responsibility for
ensuring that the SOP is properly followed, and to notify the QC
manager of problems.

A1l employees checking out samples are required to follow
procedures.

EXCESS SAMPLE DISPOSITION

Samples not totally consumed during the analyses are returned to the

client.
disposal

It is the project manager's responsibility to ensure that proper
has taken place. If the sample is water or wastewater and is

considered non-hazardous by the project manager, it may then (by request)
be properly disposed of at PACE facilities and not returned to the client.

1.

Notification of Sample Return

The project manager and client receive written notification at the
time of project initiation in the following manner:

a.

The project proposal states the following paragraph in its
Conditions and Terms Statement:

PACE, Inc. Standard Operating Procedures is to return all
samples of hazardous materials or wastes to the client at
project completion, and PACE, Inc. reserves the right to return
or dispose of all samples at our discretion.

This is a standard form used by PACE's Marketing Department.

The Sample and Analysis Data Entry Form states the following
sentence:

) PACE, Inc. reserves the right to return all samples at our
discretion.

) This form is printed out by the LDMS at sample check-in,

The Sample and Analysis Data Entry Form cover letter will state
the following paragraph:
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PACE, Inc. Standard Operating Procedure is to return all
samples of hazardous materials or wastes to the client at
project completion. PACE, Inc. reserves the right to
return or dispose of all samples at our discretion.
(Exhibit 11)

This is a pre-printed cover letter that accompanies the
Sample and Analysis Data Entry Form.

The Sample and Analysis Data Entry Form and cover letter is sent
to the project manager and to the client by the sample custodian
personnel.

Sample Return and Disposal

Upon completion of laboratory analysis and/or the project, the LDMS
automatically prints a report, invoice and sample disposition form.
This form is part of the report package and is routed to the project

manager.

a.

WM —
« o o .

The Sample Disposition Form (Exhibit 12) contains the following
information:

Client name, address, and contact
PACE project number

Client project identification number
PACE sample identification number
PACE project manager name



Offices: 4z
. Minneapolis, Minnesota
Exhibit 11 Tampa, Florida

® Coralville, lowa
. Novato, California
. Leawood, Kansas
— 'ObOrCﬂ'OneS: IﬂC Irvine, California
’ PROFESSIONAL ANALYTICAL CHEMISTRY & ENGINEERING Asheboro, North Carofina
1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543 O FAX (612) 544-3974
November 1, 1989
Dear Valued Client:
A new policy has been implemented in the Sample Receiving Department of PACE
Laboratortes, Inc. MWe hope that this policy will be helpful to you.
Upon receipt of samples into the laboratory, the Sample Custodian compietes a
Sample and Analysis Data Entry Form. This form is designed to accommodate a
short description of the samples received (sample name and/or sample
reference), the type of container, and a list of the analyses requested to be
performed on each sample. A copy of this form will be sent to the client
(submitter).

Enclosed is a copy of the Sample and Analysis Data Entry Form relevant to the
samples we recently received from you. Please compare the information on the
form to assure that 1t 1s consistent with your request. If there fs any
inconsistency or if you have any questions on your project, please call the
PACE Contact indicated on Sample and Analysis Data Entry Form. The PACE
Contact has primary responsibility for monitoring the progress of your project
through the laboratory.

It is also part of PACE Laboratories, Inc. Standard Operating Procedure to
return all samples pertaining to the information attached that are hazardous
materials or hazardous wastes to the client at project completion. PACE
Laboratories, Inc. reserves the right to return or dispose of all samples at
our discretion.

We have implemented this procedure to better serve our clients, and would
appreciate any comments you may have.

Sincerely,

Vice President, Corporate Quality

an equal opportunity employer




Exhibit 12

SAMPLE DISPOSITION FORM

Date removed:
Infcials:

Date shipped:
Inicials:

il

RE: Clienc Project ID:

PACE Project No.:

Sample ID

43

Dear

All requescted analyses of the samples for the above referenced projecc have been
coapleted. Enclosed are the remaining portions of the samples which are being
‘'returned to you for final disposition.

If you have any questions, please call wme.
Sincerely,

Project Manager
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Procedure for Use of the Sample Disposition Form

a.

The project manager separates the sample disposition form from
the report package, signs the form, and routes it to the sample
custodian. If the sample 1is water or wastewater and
non-hazardous, the project manager may wish to properly dispose
of the waste.

] If the project requires, the project manager may hold the
form for an acceptable amount of time before return or
disposal.

) It is important that this form be used and not discarded.
It is part of the internal chain-of-custody and is filed
with the project report.

) The project manager will use action codes such as:

Return to client

1 = 2 n house disposal
C = Clean D

=1

= Dirty

As a general rule, soil samples will be returned and water
samples will be disposed of in-house. Water samples which
are highly contaminated will be returned. Preserved
samples, VOA's, and extracted/tainted samples will not be
returned to the client. Therefore, it is necessary to note
clean or dirty to facilitate handling. If a sample has an
extremely high level of contamination, note the contaminant.

For In-House Sample Disposal

A1l preserved - Clean - Neutralize/sink
Dirty - Toxic waste

Un-preserved water - Clean - Sink
Dirty - Toxic waste

S0i1/STludge - Clean - Trash
Dirty - Toxic waste

A1l VOA's - Clean - Neutralize/sink
Dirty - Toxic waste
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A1l Extracted/Tainted Samples

CAM Extracts - Clean - Neutralize/sink
Dirty - Acid metals waste

Other Extracts - Toxic waste
Liquid/Unknown Misc. - Project manager specify

¢ Project manager will complete the sample disposition
form and route it back to invoicing.

¢ The invoicing department will put completed sample
disposition form in sample control mailbox.

Upon receipt of the Sample Disposition Form by the sample
custodian personnel, the custodian personnel will remove the
samples from storage using the information provided on the form.

(] If the Sample Disposition Form indicates "Dump," the sample
custodian personnel will remove them from storage and place
them at a sample disposal station for proper disposal. The
process of disposal is performed by the sample custodian
personnel or appropriate laboratory staff. The Sample
Disposition Form s signed and dated by the sample
custodian personnel, then routed to the file clerk for
filing with other project information.

) If the samples are to be returned, the sample custodian
removes the sample or samples from storage, initials and
dates the Sampie Disposition Form. The samples, the Sample
Disposition Form, and a copy of the «client's
chain-of-custody are then delivered to the shipping clerk
by the sample custodian for return to the client.

Upon receipt of the samples and Sample Disposition Form, the
shipping clerk signs and dates the form.

The Sample Disposition Form is copied and the original form with
the samples is returned to the client, along with a copy of the
client's chain-of-custody. A copy of the Sample Disposition
Form and the original chain-of-custody is routed to the file
clerk for filing with other project information (QC file).
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) The shipping clerk Tlabels the box with an appropriate
hazard label and ships the samples back to the client using
UPS or any other requested manner for shipment. (Note: It
is important for proper packaging to prevent breakage
during shipment.)

) A1l shipping costs will be charged against the appropriate
project number.

d. Upon receipt of Sample Disposition Form, the file clerk files it
with other project related information.

Hazardous Material/Waste Sample Disposition Option

The preferred method for disposition of excess hazardous
material/waste samples is to return the excess sample to the client.
It may not be feasible to return samples in all cases or the client
may require PACE to dispose of excess samples. PACE will dispose of
excess hazardous samples when required and will charge a disposal fee
to recover costs for management and disposal.

Procedure for Disposal Option for Excess Hazardous Material/Waste
Samples:

a. The project manager informs the client that excess sample
disposal will require an additional charge.

b. When analyses are complete, the project manager indicates
disposal as the option on the Sample Disposition Form and
completes and attaches Hazardous Material/Waste Disposal Option
Form (Exhibit 13). An entry is to be made in all fields of this
form as it will determine the basis for lab packing and disposal.

c. The project manager routes the Disposal Option Form to sample
check-in.

d. The project manager is responsible for billing the client for
disposal.

e. The sample custodian is responsible for maintaining a file of
Disposal Qption Forms for all samples awaiting disposal.
Hazardous material/waste sampies are stored in safe manner,
segregated by compatibility groups as indicated by the hazardous
waste disposal SOP.



EXHIBIT 13

HAZARDOUS MATERIAL/WASTE SAMPLE
DISPOSAL OPTION FORM

Client Project ID

47

Removed from Refrigerator (initial/date)

~—~ Returned to Client
: Disposed of Samples (initial/date)

Client
Contact PACE Project =
Address Project Manager
Report Sent Date
Phone # Pull Sample Date
Sample = Marrix Location Disposal Method Charge
Remarrs. l=Return to Client C=Clean
2=In House Disposal D=Dirty

(initial/date)
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The Quality Control Manager is responsible for reviewing
accumulated samples awaiting disposal and initiating the
disposal process when warranted. The Field Services, Inorganic,
Organic, and Environmental Services Departments cooperate and
participate 1in the disposal process. (For compatibility and
compositing, see the Hazardous Waste Disposal SOP.)
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VIII. CALIBRATION PROCEDURES AND FREQUENCY

A~ o mErua L - . 3 rim s o pn i

Most measurements taken in the muutawry are based upon compariso to
reference standards as analyzed by the standard method. The standard results
are utilized to generate calibration curves or calibration factors. The
results of the sample analysis are then quantified.

n
S

All instruments are calibrated wusing standard solutions of known
concentrations. The standards are prepared from certified reference materials
and are generally traceable back to NIST. Refer to Section XI for additional
information.

Continuous calibration is verified by analysis of calibration standards or
laboratory control samples from different sources at regular intervals,
Recalibration is performed at specified time intervals or when indicated by
the continuous verification procedure or as required by the method. Typical
acceptance criteria for some common organic analyses are summarized in Table 2.

Forms to document initial and continuing calibration have been developed
(Exhibits 14 and 15).

Refer to Section IX for additional calibration information and frequency as
specified in the specific analytical methods.



TABLE 2  CALIBRATION AND QC ACCEPTANCE CRITERIAQ FOR HALOGENATED VOLATILE ORGANICS
Range Limit Range Range
for Q for s for X P, Ps

Parameter (ug/L) (ug/L) (ug/L) $3)

Bromodichloromethane 15.2-24.8 4.3 10.7-32.0 42-172

" Bromoform 14.7-25.3 4.7 5.0-29.3 13-159

Bromomethane 11.7-28.3 7.6 3.4-24.5 D-144

Carbon tetrachloride 13.7-26.3 5.6 11.8-25.3 43-143

Chlorobenzene 14.4-25.6 5.0 10.2-27.4 38-150

Chloroethane 15.4-24.6 4.4 11.3-25.2 46-137

2-Chloroethylivinyl ether 12.0-28.0 8.3 4.5-35.5 14-186

Chloroform 15.0-25.0 4.5 12.4-24.0 49-133

Chloromethane 11.9-28.1 1.4 D-34.9 D-193

Dibromochloromethane 13.1-26.9 6.3 7.9-35.1 24-191

1,2-Dichlorobenzene 14.0-26.0 5.5 1.7-38.9 D-208

1,3-Dichlorobenzene 9.9-30.1 9.1 6.2-32.6 7-187

1,4-Dichlorobenzene 13.9-26.1 5.5 11.5-25.5 42-143

1,1-Dichloroethane 16.8-23.2 3.2 11.2-24.6 47-132

1,2-0ichloroethane 14.3-25.7 5.2 13.0-26.5 51-147

1,1-Dichloroethene 12.6-27.4 6.6 10.2-27.3 28-167

trans-1,2-Dichloroethene 12.8-27.2 6.4 11.4-27.1 38-155

1,2-Dichloropropane 14.8-25.2 5.2 10.1-29.9 44-156

cis-1,3-Dichloropropene 12.8-27.2 7.3 6.2-33.8 22-178

trans-1,3-Dichloropropene 12.8-27.2 7.3 6.2-33.8 22-178

Methylene chloride 15.5-24.5 4.0 7.0-27.6 25-162

1,1,2,2-Tetrachloroethane 9.8-30.2 9.2 6.6-31.8 8-184

Tetrachloroethene 14.0-26.0 5.4 8.1-29.6 26-162

1,1,1-Trichloroethane 14.2-25.8 4.9 10.8-24.8 41-138

1,1,2-Trichloroethane 15.7-24.3 3.9 9.6-25.4 39-136

Trichloroethene 15.4-24.6 4.2 9.2-26.6 35-146

Trichlorofluoromethane 13.3-26.7 6.0 7.4-28.1 21-156

Vinyl chloride 13.7-26.3 5.7 8.2-29.9 28-163

Q

S

X

P, Pg = Percent recovery measured.

D = Detected; result must be greater than zero.

Criterfa from 40 CFR Part
assuming a QC check sample concentration of 20 ug/L.

Concentration measured in QC check sample, in ug/L.

Standard deviation of four recovery measurements, in ug/L.

Average recovery for four recovery measurements, in ug/L.

136 for Method 601 and were calculated



TABLE 2. CALIBRATION AND QC ACCEPTANCE CRITERIA® FOR AROMATIC VOLATILE ORGANICS

Range Limit Range Range
for Q for s for X P, Pg
Parameter (ug/L) (ug/L) (ug/L) (%)

Benzene 15.4-24.6 4.1 10.0-27.9 39-150
Chiorobenzene 16.1-23.9 3.5 12.7-25.4 55-135
1,2-Dichlorobenzene 13.6-26.4 5.8 10.6-27.6 37-154
1,3-Dichlorobenzene 14,.5-25.5 5.0 12.8-25.5 50-141
1,4-Dichlorobenzene 13.9-26.1 5.5 11.6-25.5 42-143
Ethylbenzene 12.6-27.4 6.7 10.0-28.2 32-160
Toluene 15.5-24.5 4.0 11.2-27.7 46-148

Q = Concentration measured in QC check sample, in ug/L.

s = Standard deviation of four recovery measurements, in ug/L.

X = Average recovery for four recovery measurements, in ug/L.

P, Pg = Percent recovery measured.

aCriterfa are from 40 CFR Part 136 for Method 602 and were calculated
assuming a QC check sample concentration of 20 ug/L. These criteria are based
directly upon the method performance data in Table 4. Where necessary, the

1imits for recovery have been broadened to assure applicability of the limits
to concentrations below those used to develop Table 1.
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TABLE 2. QC ACCEPTANCE CRITERIA3 FOR ORGANOCHLORINE PESTICIDES & PCB's

Test Limit Range Range
conc. for s for X P, Pg
Parameter (ug/L) (ug/L) (ug/L) (%)
Aldrin 2.0 0.42 1.08-2.24 42-122
a-BHC 2.0 0.48 .98-2.44 37-134
p-BHC 2.0 0.64 0.78-2.60 17-147
5-8HC 2.0 0.72 1.01-2.37 19-140
7-BHC 2.0 0.46 0.86-2.32 32-127
Chlordane s 10.0 27.6-54.3 45-119
4,4'-00D 1o 2.8 4,8-12.6 31-141
4,4'-D0E 2.0 0.55 1.08-2.60 30-145
4,4'-D0T 10 3.6 4,6-13.7 25-160
Dieldrin 2.0 0.76 1.15-2.49 36-146
Endosulfan I 2.0 0.49 1.14-2.82 45-153
Endosulfan Il 10 6.1 2.2-17.1 0-202
Endosulfan Sulfate 10 2.7 3.8-13.2 26-144
Endrin 10 3.7 5.1-12.6 30-147
Heptachlor 2.0 0.40 0.86-2.00 34-111
Heptachlor epoxide 2.0 0.41 1.13-2.63 37-142
Toxaphene 50 12.7 27 .8-55.6 41-126
PCB-1016 50 10.0 30.5-51.5 50-114
PCB-1221 50 24.4 22.1-75.2 15-178
pPCB-1232 50 17.9 14.0-98.5 10-215
PCB-1242 50 12.2 24.8-69.6 39-150
PCB-1248 50 15.9 29.0-70.2 38-158
PCB-1254 50 13.8 22.2-57.9 29-131
PCB-1260 50 10.4 18.7-54.9 8-127

s = Standard deviation of four recovery measurements, in ug/L.

X = Average recovery for four recovery measurements, in ug/L.

P, Pg = Percent recovery measured.

D = Detected; result must be greater than zero.

ACriteria from 40 CFR Part 136 for Method 608. These criteria are based
directly upon the method performance data 1in Table 4. Where necessary, the

1imits for recovery have been broadened to assure applicability of the limits
to concentrations below those used to develop Table 4.



TABLE 2. CALIBRATION AND QC ACCEPTANCE CRITERIA? FOR GC/MS VOLATILE ORGANICS

Range Limit Range Range

for Q for s for X P, Ps

parameter (W) ) n
Benzene 12.8-27.2 6.9 15.2-26.0 37-151
Bromodichloromethane 13.1-26.9 6.4 10.1-28.0 35-155
Bromoform 14,2-25.8 5.4 11.4-31.1 45-169
Bromomethane 2.8-37.2 17.9 D-41.2 D-242
Carbon tetrachloride 14.6-25.4 5.2 17.2-23.5 70-140
Chlorobenzene 13.2-26.8 6.3 16.4-27.4 37-160
2-Chloroethylvinyl ether D-44.8 25.9 0-50.4 D-305
Chloroform 13.5-26.5 6.1 13.7-24.2 51-138
Chloromethane - D-40.8 19.8 D-45.9 0-273
Dibromochloromethane 13.5-26.5 6.1 13.8-26.6 53-149
1,2-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-190
1,3-Dichlorobenzene 14.6-25.4 5.5 17.0-28.8 59-156
1,4-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-190
1,1-Dichloroethane 14,5-25.5 5.1 14,2-28.4 59-155
1,2-Dichloroethane 13.6-26.4 6.0 14.3-27.4 49-155
1,1-Dichloroethene 10.1-29.9 9.1 3.7-42.3 D-234
trans-1,2-Dichloroethene 13.9-26.1 5.7 13.6-28.4 54-156
1,2-Dichloropropane 6.8-33.2 13.8 3.8-36.2 D-210
cis-1,3-Dichloropropene 4,.8-35.2 15.8 1.0-39.0 D-227
trans-1,3-Dichloropropene 10.0-30.0 10.4 7.6-32.4 17-183
Ethy) benzene 11.8-28.2 7.5 17.4-26.7 37-162
Methylene chloride 12.1-27.9 7.4 D-41.0 D-221
1,1,2,2-Tetrachloroethane 12.1-27.9 7.4 13.5-27.2 46-157
Tetrachloroethene 14.7-25.3 5.0 17.0-26.6 64-148
Toluene 14.9-25.1 4.8 16.6-26.7 47-150
1,1,1-Trichloroethane 15.0-25.0 4.6 13.7-30.1 52-162
1,1,2-Trichloroethane 14.2-25.8 5.5 14.3-27.1 52-150
Trichloroethene 13.3-26.7 6.6 18.5-27.6 71-157
Trichlorofluoromethane 9.6-30.4 10.0 8.9-31.5 17-181
Vinyl chloride 0.8-39.2 20.0 0-43.5 0-251

Concentration measured fn QC check sample, in ug/L.
Standard deviation of four recovery measurements, in ug/L.
Average recovery for four recovery measurements, in ug/L.
P, Pg = Percent recovery measured.

D = Detected; result must be greater than zero.

qwo
"

aCriteria from 40 CFR Part 136 for Method 624 and were calculated
assuming a QC check sample concentration of 20 ug/L. These criteria are based
directly upon the method performance data 1n Table 7. Where necessary, the
1imits for recovery have been broadened to assure applicability of the limits
to concentrations below those used to develop Table 7.
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TABLE 2. QC ACCEPTANCE CRITERIA? FOR GC/MS SEMIVOLATILE QORGANICS
Test Limit Range Range
conc. for s for X P, Ps
Parameter (ug/L) (ug/L) (ug/L) (z?

Acenaphthene 100 27.6 60.1-132.3 47-145
Acenaphthylene 100 40.2 53.5-126.0 33-145
Aldrin 100 39.0 7.2-152.2 D-166
Anthracene 100 32.0 43.4-118.0 27.133
Benzo(a)anthracene 100 27.6 41.8-133.0 33-143
Benzo(b) fluoranthene 100 38.8 42.0-140.4 24-159
Benzo(k)fluoranthene 100 32.3 25.2-145.7 11-162
Benzoia)p rene 100 39.0 31.7-148.0 17-163
Benzo ghi{perylene 100 58.9 D-195.0 D-219
Benzyl butyl phthalate 100 23.4 D-139.9 D-152
p-BHC 100 31.5 41.5-130.6 24-149
5-8BHC 100 21.6 0-100.0 D-110
Bis(2-chloroethyl)ether 100 55.0 42.9-126.0 12-158
Bis(2-chloroethoxy)methane 100 34.5 49.2-164.7 33-184
Bis(2-chloroisopropyl)ether 100 46.3 62.8-138.6 36-166
Bis(2-ethylhexyl)phthalate 100 41.1 28.9-136.8 8-158
4-Bromophenyl phenyl ether 100 23.0 64.9-114.4 53-127
2-Chloronaphthalene 100 13.0 64.5-113.5 60-118
4-Chlorophenyl phenyl ether 100 33.4 38.4-144.7 25-158
Chrysene 100 48.3 44.1-139.9 17-168
4,4'-000 100 31.0 D-134.5 D-145
4,4'-DDE 100 32.0 19.2-119.7 4-136
4,4'-00T7 100 61.6 D-170.6 D-203
Dibenzo(a,h)anthracene 100 70.0 D-199.7 D-227
Di-n-butyl phthalate 100 16.7 8.4-111.0 1-118
1,2-Dichlorobenzene 100 30.9 48.6-112.0 32-129
1,3-Dichlorobenzene 100 41.7 16.7-153.9 D-172
1,4-Dichlorobenzene 100 32.1 37.3-105.7 20-124
3,3'-Dichlorobenzidine 100 71.4 8.2-212.5 D-262
Dieldrin 100 30.7 44.3-119.3 29-136
Diethyl phtha]ate 100 26.5 D-100.0 D-114
Dimethyl phthalate 100 23.2 D-100.0 D-112
2,4-Dinitrotoluene 100 21.8 47.5-126.9 39-139
2,6-Dinitrotoluene 100 29.6 68.1-136.7 50-158
Di-n-octylphthalate 100 31.4 18.6-131.8 4-146
Endosulfan sulfate 100 16.7 D-103.5 D-107
Endrin aldehyde 100 32.5 D-188.8 - D-209
Fluoranthene 100 32.8 42.9-121.3 26-137
Fluorene 100 20.7 71.6-108.4 59-121
Heptachlor 100 37.2 D-172.2 0-192
Heptachlor epoxide 100 54.7 70.9-109.4 26.155
Hexachlorobenzene 100 24.9 7.8-141.5 D-152
Hexachlorobutadiene 100 26.3 37.8-102.2 24-116
Hexachloroethane 100 24.5 55.2-100.0 40-113
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TABLE 2. QC ACCEPTANCE CRITERIA® FOR GC/MS SEMIVOLATILE ORGANICS (CONT.)

Test Limit Range Range
conc. for s for X P, Ps
Parameter (ug/L) (ug/L) (ug/L) (1§

Indeno(1,2,3-cd)pyrene 100 44.6 D-150.9 D-171
Isophorone 100 63.3 46.6-180.2 21-196
Naphthalene 100 30.1 35.6-119.6 21-133
Nitrobenzene 100 39.3 54.3-157.6 35-180
N-Nitrosodi-n-propylamine Joo 55.4 13.6-197.9 0-230
PCB-1260 : 100 54.2 19.3-121.0 D-164
Phenantbrene 100 20.6 65.2-108.7 54-120
Pyrene 100 25.2 69.6-100.0 52-115
'1,2,4-Trichlorobenzene 100 28.1 57.3-129.2 44-142
4-Chloro-3-methylphenol 100 37.2 40.8-127.9 22-147
2-Chlorophenol 100 28.7 36.2-120.4 23-134
2,4-Chlorophenol _ 100 26.4 52.5-121.7 39-135
2,4-Dimethylphenol 100 26.1 41.8-109.0 32-119
2,4-Dinitrophenol 100 49.8 D-172.9 D-191
2-Methyl-4,6-dinitrophenol 100 93.2 53.0-100.0 D-181
2-Nitrophenol 100 35.2 45.0-166.7 29-182
4-Nitrophenol 100 47.2 13.0-106.5 D-132
Pentachlorophenol ' 100 48.9 38.1-151.8 14-176
Phenol : 100 22.6 16.6-100.0 - . 5-142
2,4,6-Trichlorophenol 100 31.7 52.4-129.2 37-144

s = Standard deviation of four recovery measurements, in ug/L.

X = Average recovery for four recovery measurements, in ug/L.

p, Ps = Percent recovery measured.

D = Detected; fesu]t must be greater than zero.

aCriteria from 40 CFR Part 136 for Method 625. These criteria are based
directly on the method performance data {n Table 7. Where necessary, the

Jimits for recovery have been broadened to assure applicability of the 1imits
to concentrations below those used to develop Table 7.



INITIAL CALIBRATION DATA
EXTRACTABLE 8080/608 COMPOUNDS

EXHIBIT 14
CALIBRATION DATE:

INSTRUMENT 1ID:

MAXIMUM % RSD IS 20%

COLUMN ID:

DETECTOR ID:

Standard ID s ] [}
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C
Compound Fo20 CF 4o CF 60

ARSD

Alpha-BHC

Beta- BHC

Lindane

Delta~ BHC

Heptachlor

Aldrin

Heptachlor Epoxid&

Endosulfan I

DDE/Dieldrin

Endrin

Endosul fan II

4,4°'-0D0

Endrin Aldehyde

4,4'-DDT

Endosulfan Sylfat;

CF=CALIBRATION FACTORs Total ng of Standard

Area
CF = AVERAGE CALIBRATION FACTOR = CF/n

ARSD = RELATIVE STANDARD DEVIATION = (Standard Dev.)

{100}

CF




ClLlLHULAG CALIDIATION CHECK
Semi-Volatile Compounds
EXHIBIT 15
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Endrinicn

Epcxide

I

Endosulfan
4,53-DDD
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ndrin Aldehyde

£
4,3'-DDT

4
Indcsuifan
Aroclor
Aroclor
Aroclor
Aroclor
Aroclcer
Arccler
Aroclor
Chlordane

1016

1232
1242
1248
1254
1260e

Sulfate

1221

Toxaphene

Methoxychor

CacC

-
19

F-Average
iD~-Percent

CF -Calibraticn Factor from daily standard at
C

ug/L
Calibration Factor from initial calibration Form VI
Difference

CCC-Calibration Check Compounds
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IX. ANALYTICAL PROCEDURES

Analytical methods employed at PACE can be EPA methodologies from the Federal
Register and SW 846 (References 2 and 3) or approved equivalent methods. When
there is no approved EPA method, industrial methods are used. A list of
analytical methods utiiized at PACE is as follows:

A.  LIST OR ANALYTICAL METHODS

1. Organic Analyses

WW SW
Parameter Method DW Method 846 Spec.
Purgeable Halocarbons GC 502.1/502.2 601 8010
Non-Halogenated Volatile GC 8015
Organics
Purgeable Aromatics and GC 503.1/502.2 602 8020
Unsaturated Organics
Acrolein & Acrylonitrile GC 603 3030
Phenols GC 515.1 604 8040
Benzidines HPLC 605
Phthalate Esters GC 606 8060
Nitrosamines GC 607
Organochlorine Pesti- GC 508/505/508A 608/608.1 8080 CA Mod 8080
cides and PCBs 507/515.1 608.2 MM, 570A
Nitroaromatics and GC 609 8090
Isophorone
Polynuclear Aromatic HPLC/GC 502.2/503.1 610 8310/
Hydrocarbons 3100
Haloethers GC 611
Alachlor, Atrazine, GC 505/507 645 MN 570A

Chlordane, Hepatchlor,
. Heptachlor Epoxide,
Lindane, Methoxychlor,
Toxaphene, and PCBs
{as Aroclors)



Parameter

bh]orinated Hydrocarbons
2, 3, 7, 8 - TCDD
Volatile Organics
Base/Neutrals & Acids

Organophosphorus Pesti-
cides

Chlorinated Herbicides

EDB and DBCP

Yolatile Organic Com-
pounds

Carbamates & Urea &
Pesticides

Fuel Hydrocarbons & BTEX
Alachlor, Atrazine

Chlordane, Heptachlor,
Heptachlor Expoxide,
Lindane; Methoxychlor

Aldicarb; Aldicarb
sulfone; Aldicarb sul-
foxide; Carbofuran

Method OW

GC

GC/MS

GC/MS 525 (NCA)
GC 507

GC 515.1

GC 504

GC/MS 524.2/524.1
HPLC 531.1

GC

GC 507/505
GC 508/505
GC 531.1
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WW SW
Methad 846 Spec.
012 8120
613
{(MN) 465C
625 8250/8270
614/622 8140/ (MN)570A
8220 (CA)AB1803
615/608.1/ 8150 (MN)574A
608.2 (CA)509B
(CA) DOHS
624 8240
632 (CA)AB1803
(MN)572A
602 8020 (CA)
Hod. 8015
619/645 (CA)AB1803
(MN)570A
608/617 8080
(CA)AB1803



2. INORGANIC ANALYSES

Parameter

A. Non Metals

Acidity
Alkalinity

3acteria,
Total Coliform
Fecal Coliform
Fecal Strept.
Total Plate Count
3iochemical
Oxygen Demand,
5-Day
Boron

Chemical Oxygen
Demand

Chloride

Chlorine, Residual

Color

Cyanide, Total

Amenable

Method

Potentiometric
Titration

Potentiometric
Titration

Membrane Filter
Membrane Filter
Membrane Filter
Agar Medium

Winkler Electrode

Curcumin 405-A
ICP

Dichromate Reflux
(High)
Dichromate Reflux
(Low)

HMercuric Nitrate
Auto. Ferricyanide
Titration

Amperometric
Titration
Colorimetric

Yisual Comparison

Pyridine-Barbitutic

Acid, Colorimetric
Chlorination-
Colorimetric
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Standard tPA
Methods Methods SW
15th Ed. 1983 ASTM 846
402 305.1 D1067-82
403 310.1 D1067-82
909A 9132
908C
910A
907
507 405.1
507
404A 212.3
200.7 6010
508A 470.1 01252-83
508A 410.2 D1252-83
4078 325.3 D512-81 9252
407D 325.2 9251
407A
408C 330.1 D1253-76
330.5
408E
204A 110.2
412D 335.2 D2036-82 9010
412F 335.1 D2036-82 9010



E

Parameter
Flouride, Total
Flouride, Diss.

Hardness, Total

Hardness, Calcium

Nitrogen,
Ammoni a

Kjeldahl
Nitrate

Nitrite

Organic

0i1 & Grease

Oxygen
Dissolved

pH (Hydrogen Ion)
Phenol

Phosphorus,
Total
Ortho

Silica,
Dissolved

Solids

Total

Total VYolatile
Suspended

Suspended Volatile

Total Dissolved
Settleable

Method
Distillation-Electrode
Electrode

EDTA Titration
Calculation

EDTA Titration

Distillation Titration
Potentiometric
Digestion Distillation
Automated Cadmium
Brucine Sulfate
Automated Cadmium
Colorimetric
Kjeldahl-NH3
Kjeldahl-Potentiometric

Soxhlet
Partition-Gravimetric

Winkler
Electrode

Electrode

Distillation-Extrac-
tion Colorimetric

Persulfate Digestion-
Ascorbic Acid Reduc.
Ascorbic Acid Reduc.

Molybdosilicate
ICp

Gravimetric
Gravimetric
Gravimetric
Gravimetric
Gravimetric
Gravimetric

Section No. IX
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Standard EPA
Methods Methods SW
15th Ed. 1983 ASTM 846
413A/8 340.2 D1179-80
4138 340.2 D1179-80
3148 130.2 D1126-80
303A 242.1 D511-84
4170 350.2
350.3
4208 351.3 D3590-84
418F 353.2 D3867-85 9200
352.1 D091-71
418F 353.2 03867-85
419
420A 351.3 D3590-84
351.4
503C
503A 413.1 9070/
9071
4218 360.2 D888-81
421F 360.1
423 150.1 D1293-84 9040
420.1 D1783-80 9066
424C/F 365.2 D515-82
424F 365.2 D515.82
425C 370.1 D859-80
200.7
209A 160.3
209D 160.4
209C 160.2
2090 160.4
2098 160.1
209E 160.5



Parameter

Specific Conduc-
tance

Sulfate

Sulfide

Sulfite

Surfactants
(MBAS)

Turbidity

Parameter

B. Metals

Aluminum

Antimony

Arsenic

Method
Meter
Ion Chromatography
Automated Methyl
Thymol 3Tue

Colorimetric
Titration

Titration

Methylene Blue

Meter

Method

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Gaseous Hydride
AA-Furnace
ICP-AES
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Standard EPA
Methods Methods SH
15th Ed. 1983 ASTM §&§
205 120.1 D1125.82 9040
426C 375.4 D516-82
375.2 9036
427¢C 376.2 9030
427D 376.1
428A 377.1 D1339-84
5128 425.1 D2330-82
214A 180.1 D1389-18
Standard EPA
Methods Methods SW
15th Ed. 1979 346
303C 202.1 7020
304 202.2
200.7 60190
303A 204.1 7040
304 204.,2 7041
200.7 6019
303E 206.3 7061
304 206.2 7060
200.7 6010



Parameter

Barium
deryllium
Cadmium
Calcium

Chromium,
Total
Hexavalent

Cobalt
Copper
Iron

Lead

Method

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furance

ICP AES

Colorimetric

MIBK Extraction

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furnace
ICP-AES

AA-Oirect Aspiration
AA-Furnace
ICP-AES

AA-Direct Aspiration
AA-Furnace
ICP-AES

Standard
Methods

15th Ed.

303C
304

303C
304

303A
304

303A
311C

303A
304

3128

303A
304

303A
304

3033
304

303A
304
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EPA
Methods SN
1983 846
208.1 7080
208.,2 7081
200.7 6010
210.1 7090
210.2 7091
200.7 6010
213.1 7130
213.2 7131
200.,7 6010
215.1 7140
215.2

200.7 6010
218.1 7190
218.2 7191
200.7 6010
7196
7197
219.1 7200
219.2 7201
200.7 6010
220.1 7210
220.2 7211
200.7 6010
236.1 7380
236.2 7381
200.7 6010
239.1 7240
239.2 7241
200.7 6010



Parameter
Lithium

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium

Selenium

Silver

Sodium

Strontium

Thallium

Tin

Method

AA-Direct Aspiration

AA-Direct Aspiration
ICP AES

AA-Direct Aspiration
AA-Furnace
ICP AES

AA-Cold Vapor

AA-Direct Aspiration
AA-Furnace

AA-Direct Aspiration
AA-Furnace
ICP AES

AA-Direct Aspiration

AA-Gaseous Hydride
AA-Furnace
ICP AES

AA-Direct Aspiration
AA-Fyrnace
ICP AES

AA-Direct Aspiration
ICP AES

AA-Direct Aspiration
AA-Direct Aspiration
AA-Furnace

ICP AES

AA-Direct Aspiration
AA-Furnace

Standard
Methods

15th Ed.

3178
303A

303A
304

303F
303C
304
303A
304
303A
303E
304

303A
304

303A
303A
303A

304

303A
304
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EPA
Methods SW
1983 346
242 .1 7450
200.7 6010
243.1 7460
243.2 7461
200.7 6010
245.,1 7470
7471
246.1 7480
246.2 7481
2491 7520
249,2
200.7 6010
258.1 7610
270.3 7740
270.2 7741
200.7 6010
272.1 7760
272.2 7761
200.7 6010
273.1 7770
200.7 6010
7780
2791 7840
279,2 7841
200.7 6010
282.1 7870

282.2

or
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Standard EPA
: Methods Methods S
Parametar Method 15th Ed. 1983 846
Titanium AA-Direct Aspiration 303C 283.1
AA-Furnace 304 283.2
vanadium AA-Direct Aspiration 303C 286.1 7910
AA-Furnace 304 286.,2 7911
ICP AES 200.7 6010
Zinc AA-Direct Aspiration 303A 289.1 7950
AA-Furnace 304 289.,2 7951
ICP AES 200.7 6010
3. WASTES & OIL ANALYSIS
Standard
Methods SW
Parameter Method 15th Ed. ASTM 846
% Ash Gravimetric 209F
% Chlorine Bomb Calorimeter D808-3]
Density Gravimetric 213E
Flash Point Tag D93-80 1010
Closed Cup
free Liquids Paint Filter 9095
Heat of Combustion Bomb Calorimeter D240-76
Leach Test. EP Extraction 1310
Toxicity
ASTM Water txtraction D3987-85



Parameter
Viscosity

% Water

Parameter
Sulfide,Total

Reactive

_ PH

Specific Conduc-
tance

Specific Gravity
Cyanide,
Total

Amenable

Cyanide,
Reactive

TCLP

Method
Saybolt

Distillation

Method
Titration

Titration

Electrode

Meter

Mass Displacement

Pyridine-Barbituitic

Acid
Colorimetic

Chlorination-Colori-

metric

Pyridine-Barbitutic

Acid
Colorimetric

Standard
Methods

15th Ed.

Standard
Methods

15th Ed.

213E
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ASTM
D88-81
D95-83
EPA
Methods S
1982 846
9030
261.23 Chap. 7
7.3.4.2
9040
9050
9010
9010
261.23 Chap. 7
7.3.3.2

40CFR268
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List of Sample Preparation Methods
3510 Separatory Funnel Liquid - Extraction
3520 Continuous Liquid - Extraction
3540 Soxhlet Extraction
3550 Sonication Extraction
3580 Waste Dilution
5080 Purge and Trap
3005 Acid Digestion of Waters for Total Recoverable or Dissolved
Metals for Analysis by Flame AA or ICP
3010 Acid Digestion of Aqueous Samples and Extracts for Total
Metals for Analysis by Flame AA or ICP
3020 Acid Digestion of Aqueous Samples and Extracts for Total
Metals by Furnace AA
3050 Acid Digestion of Sediments, Soils, and Sludges

Method numbers refer to EPA Methods except:

1. S.M. = Standard Methods for the Examination of Water and
Wastewater

2. USATHAMA = U.S. Army Toxic and Hazardous Materials Agency

3. NIOSH = Manual of Analytical Methods

4, Hach, Chevron, Calgon = Industrial Methods

GAS CHROMATOGRAPHY PROCEDURES

1.

Calibration and Calibration Yerification

A1l GC methods are calibrated by external calibration procedures
using three to five standard concentrations, depending upon the
method. A new calibration is performed at least once per month or as
needed on routine analyses. Methods not utilized on a daily basis
are calibrated before each run.

Laboratory Control Sample (LCS)

An EPA check sample is analyzed at least once per week, and when a
new initial calibration is performed.

Matrix Spike

Performed at a minimum of every 20 samplas or as required by either
state or project-specific requirements.

Surrogate Spike

Surrogates are added to and analyzed for in every sample for methods
601, 602, 8010, 8020, 508, 8080, 8015, 515, 8150.
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Duplicate Sample Analysis

Performed at a wminimum of every 20 samples or as specified by
state/project requirements. Many samples contain non-detectable
amounts of the parameters to be measured, therefore, the matrix spike
is duplicated. (Matrix Spike Duplicate)

Blank Analysis

The reagent/method blank must have no contaminants greater than the
detection 1limit of the method. In the case of volatile organic
analysis, common laboratory solvents may be present at a
concentration of less than 5 times the MDL. Blank subtraction is
normally not allowed by contract/project protocols, unless specified
by terms of the contract/project.

Other

Method 608/8080 are also subject to the following QC criteria:

a. Combined breakdown of endrin and DDT may not exceed 20%. This
is monitored through the daily analysis of an LCS containing
these compounds.

b. Two LCS (each containing 1/2 the compounds of the method) are
alternately analyzed after every tenth sample.

C. GAS CHROMATOGRAPHY/MASS SPECTROMETRY PROCEDURES

1.

Calibration and Continuing Calibration

An internal three point calibration is performed when indicated by
the continuing calibration. One check standard is analyzed at the
beginning of =2ach 12-hour shift to verify calibration. The
acceptance limit for the check standard is 25% RSD. Recalibration is
necessary from once per week to once per month. Fresh calibration
standards must be prepared weekly.

vValidation of Mass Spectrometer

The mass spectrometers are tuned at the start of each run period and
at 12-hour intervals. The tuning procedure wutilizes the EPA
recommended compounds 4-bromofluorobenzene (BFB) for 624/8240 and
decafluorotriphenyl phosphine (DFTPP) for 625/8270.
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Internal Standards

A1l sample results are quantified using the internal standard
technique described in EPA methods 624, 8240, 625, 8270. Three (VOA)
or six (BNA) internal standard compounds are added to each sample
immediately before analysis. The internal standard nearest the
retention time of the analyte of interest is used in the quantitation
of the analyte.

Laboratory Control Sample

An EPA check sample is analyzed at a minimum once every month. A
standard is run every 12 hour shift.

Matrix Spike and Matrix Spike Duplicate

Performed at a minimum of every 20 samples or as specified by
state/project requirements. This is the same procedure as the GC
section,

Surrogate Spikes

Surrogate spiking compounds are added to and analyzed for, with every
sample. A surrogate is a volatile sample prior to purging and prior
to extracting a semi-volatile sample.

Reagent/Method Blank

VOA - one per 12-hour per shift
BNA - one per batch of samples extracted

Common laboratory solvents present in the blank at a concentration
Tess than 5 times the MDL will be footnoted on the analysis report.
Common solvents at greater concentrations or the presence of any
contaminant not considered a common laboratory solvent at a
concentration greater than the MDL 1indicates the need to
re-extract/re-analyze the blank and associated samples.

D. METALS PROCEDURES

1.

Calibration and Calibration Verification

A11 instruments are calibrated at the start of each run. The
graphite furnace requires 4 point calibration. The Flame AA and ICP
methods utilize a minimum of 3 points. Cold vapor analysis of
mercury requires a 5 point calibration. Recalibration is performed
after 50 samples, or more often if indicated by the laboratory
control sample.
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Laboratory Control Sample

Performed at a minimum of every 20 samples, or as specified by
stata/project requirements.

Matrix Spike

Performed at a minimum of every 20 samples, or as specified by
state/project requirements.

Duplicate Samples

Performed at a minimum of every 20 samples, or as specified by
state/project requirements.

Blank Analysis

a. HMethod 81ank

If the concentration of the blank exceeds the MDL, all samples
associated with the blank are redigested and reanalyzed
concurrent with a new blank. Samples with a concentration
greater than 10 times the blank are reported, without blank
value correction.

b. Reagent 3lank

Any reagent blank result greater than the MDL terminates the
analysis until corrective action resoives the problem. For ICP
metals, a negative blank value greater than two times the MDL
also requires corrective action. In rare cases, if all
corrective action fails to resolve the problem and the blank
value still hovers at 1-3 times the MDL, the analyst may run the
samples, report all values greater than 10 times the blank
value, and correct the sample values less than that amount for
the blank value.

E. GENERAL CHEMISTRY PROCEDURES

1.

Calibration and Verification

A1l instruments are calibrated daily with 3-6 point curves, depending
upon instrument requirements. The calibration 1is continuously
verified throughout the run, with either a calibration standard or
laboratory control standard inserted after every 10th sample.

Laboratory Control Sample

A laboratory control sample is analyzed at Teast once during each
batch of samples.
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3. Matrix Spike and Duplicate Samples

Performed at a minimum of every 20 samples, or as specified by
state/project requirements.

RECORD KEEPING AND REVIEW

A1l records and data are stored in safe places such as metal cabinets or
hard cover bound books.

The extractions section utilizes method-specific bound books to record all
data pertaining to sample extraction and preparation. A copy of the
extraction benchsheet is transferred to GC or GC/MS with each extracted
sample (Exhibit 16 and 17).

The organic and inorganic departments utilize benchsheets, maintained by
analysts; specific for injection data and instrument maintenance.
Spectras and chromatograms are filed by acquisition date.

The individual analysts and technicians are responsible for maintaining
accurate, legible records and logs in accordance with standard operating
procedures. The supervisors are responsible for ensuring adherence to
procedures,

Secondary review of all records and logs is performed periodically by
someone other than the person generating the document, preferably the
department supervisor. Evidence of secondary review is provided on the
document as initials and review date by the secondary person.

See Section X for magnetic media storage.



‘. Exh“ﬂ)t 16 )
PROJECT # GC-MS EXTRACTABLES BATCH #
Date/Time
Sample [Sample|of Extrac| Initial Final |Date of Extract
Location|Number|tion Volume |Surrogate| Spike [Volume| Conc. |1 Emulsion Comments Location
EXTRACTION METHOD Spike # Dup. Spike # ROUTING
Person Who: Inttial
Separatory Funnel | QUALITY CONTROL INFORMATION Extracted -
Concentrated
Continuous Liq/Liq L1 Surrogate:
Supervisor
Soxhlet [:::]
Spike: GC/MS
Sonication [::::]
Other: | |

WPPWGJS

L



Ext it 17 “

\ ) !
}
PROJECT # GC EXTRACTION BATCH #
Weight| Date &
Sample| of Time of |[Final [Date of % Extraction NCLSON % Date &
Location|Number|SamplelExtraction|{Volume| Conc. |[Emulsion Comments Location [Columni File |Recovery!Time
EXTRACTION METHOD Spike # Dup. Spike # ] ROUTING
—— Person Kho: Inftial
Separatory Funnel L QUALITY CONTROL INFORMATION Extracted
Concentrated
Continuous Liq/Liq l::::] Surrogate:
i
Soxhlet L__~_J Supervisor
PR Spike: GC/MS
Sonication L}
Other: | ]

4
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G. ACCEPTANCE LIMITS AND CONTROL CHARTS

Acceptance criteria for quality control samples and instrument
calibration/verification are summarized in Table 3.
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TABLE #3

ACCEPTANCE CRITERIA EOR QUALITY CONTROL SAMPLES &
INSTBUMENT CALIBRATION

' TRTTTAL
MATRIX SPIKE | SURROGATE SPIKE RPD CALIBRATION |CALIBRATION LCS/EPA
— | I BECOYERY | X BECQVERY | DUPLICATE SAMPLES | _LINEARINY _ | YERIEICALION _

GC Hithin calcu-| Within calcu- < maximum RPD ac- | RSD < 20X t 15X of true 215X of
ated control| Jated control ceptance limit value or Inl- true value

Imits® imits tlal response |- or EPA lim-
e . {

MS Within calcu-| Within calcu- < maximum RPD ac- | RSD < 30% t 30X of Inl- 1 15X of
ated control ‘oted control ceptonce limlt tlal average true vajue
lmits® imits RF or EPA ||m-

- — SRS S Ut

GENERAL Within calcu- 0-67 on samples Correla- t 10X of true 2 15X of
CHEMISTRY ated control N/A < J0x HDL tion co- value true vajue
Imits® 0-20 on samples efficlent or EPA |im-
> 10x MOL > .995 it
HOL = Mcthod
Detectlon
. —_— SUSURUNNIU, RIS N [ 1 § SO ——

METALS Within calcu- 0-67 on samples Correla- t ]0X of true 12 151 of
lated control N/A < J0x MDL tlon co- value " true value
limits® 0-20 on samples efficlent or EPA |lim-

> 10x MDL of It
MDL = Method > Y45
Eetfctlon > .995 ;AA
imit 2 .995 ;Cold
vaoar

Estohlishment ond ULlllzatian of Acceotonce Limits

abed
‘ON U01323%

Y4

06/11// 23IBQ UOLSLABY
X1
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X. DATA REDUCTION, VALIDATION AND REPORTING

Final results are entered into the LDMS system by the analyst, independently
validated, and reviewed by the department supervisor for verification (Exhibit
18).

Result verification sheets are attached to the QC files and reviewed by the QC
manager. After QC file review by the QC manager, the department manager
verifies the completeness and the validity of the report. When all required
analyses on all of the samples in a project are complete, entered and
verified, a report is generated. The report goes to the project manager for
review. Each project is assigned to a project manager after samples are
received at PACE. The project manager 1is responsible for tracking sample
arogress while in-house and ensuring timely analysis.

When the data re complete, the project manager reviews the final report
according to these criteria:

° Reasonableness of data, i.e., whether the various sample analyses
results make sense when compared to each other. Analyses such as
30D, COD, amount of organic contamination, general mineral balances,
volatile organics measured by different methods, pH and electrical
conductivity, and other analytical interrelationships are compared.
Data on samples within the same project number are compared and if
descriptive information about the samples is available, then it may
be concluded that the results are reasonable in comparison to each
other.

The report requires the signature of the project manager and the department
manager. Client questions about the final report may be directed to these
individuals or the Client Services manager when appropriate.

) Data Storage

Data and reports are archived onto computer tape and written in
documents for either off-site storage within a secured building, or
within a locked storage cabinet.



EXHIBIT 18 77

LABORATORY DATA FLOW CHART

SAMPLE ANALYSIS

|
|

Y | | QCDEPT.
DATA PRODUCTION | REVIEWS |
| | QCDATA

{
!

ANALYTICAL RESULTS QC RESULTS
|
!

DATA REVIEW <> CONTROL |

ANALYST CHECKS QC RESULTS & SAMPLE RESULTS !
& CHARTS

DATA ENTRY
DATA ARE ENTERED INTO LOMS

=1

y
DATA VALIDATION |

| ANALYST/SUPEAVISOR VALIDATES 30TH QC & SAMPLE RESULTS i

'

REPORT GENERATION

REPORT REVIEW

. PROJECT MANAGER/DEPT. MANAGER REVIEW/SIGN |

T
|

Y

REPORT SENT TO CLIENT

i
|
|
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XI. INTERNAL QUALITY CONTROL

The Quality Assurance Plan is a document that reflects the actual operating
and quality control programs in use at PACE. The reliability and credibility
of analytical results is established by inclusion of a program of randomly
scheduled replicate analyses, analysis of standard of spiked samples, and the
cooperative analysis of split samplas by several laboratories. These quality
control checks are an integral part of the sampling and analytical plan.

Quality assurance, as practiced at PACE, consists of general quality control
and assessment procedures that are adapted to the specific operating
conditions within each section. The general elements of quality control are
outlined below.

A, BLANK ANALYSIS

Reagent/Method Blanks: A reagent blank consists of laboratory pure water
and any reagents added to a sample during analysis only, or straight
solvent. A method blank is a water or soil blank which undergoes all of
the preparation procedures applied to a sample (i.e., extraction,
digestion).

It is standard policy throughout the laboratory to prepare and analyze a
reagent or method blank (whichever 1is appropriate) with each sample
batch. Separate water and soil method blanks are prepared for mixed
matrix batches.

Reagent blanks may also be inserted at regular intervals on large (20
samples) batches, or after highly concentrated samples to check for
carryover/contamination. For methods utilizing surrogate compounds, the
surrogates are added to all 5lanks and are subject to meeting acceptance
criteria.

A trip blank is submitted for analysis with most samples analyzed for
volatile organic compounds. A field blank or procedure bHlank may also be
submitted at the discretion of the client. Field, procedure, and trip
blanks are analyzed upon request of the client. Reagent blanks are run
daily on each instrument to check the contaminant level (Exhibit 19).



METHOD BLANK SUMMARY FORM
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METHOD:

EXHIBIT 19
INST. ID:

M} D CONTAMINANT/ PPB CORRECTION S.R.] COMMENT

REs REEXTRACTED

Y
)ND- NOT DETECTED

w N

- ol l~d O WV | &

13

13

S.R.= RERCENT SURROGATE RECOVERY

19

14

17

14

19

24

21

22

27

24

2¢

24

27

P.Q.C.= PASS Q.C.

24

29

34

3]
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MATRIX SPIKE AND SURROGATE ADDITIONS

Accuracy and matrix biases are monitored using spiked samples and where
possible, surrogate additions. It is standard policy throughout the
laboratory to prepare and analyze at least one matrix spike for each batch
of 20 samples, for each matrix type within the batch, or as specified by
state/project requirements.

Surrogate spiking compounds (if available), are added to and analyzed for,
with every sample. A measured amount of spike/surrogate concentration is
added to the sample before extraction of preparation. Surrogate spiking
is utilized for GC and GC/MS analyses only.

DUPLICATE SAMPLE ANALYSIS

Precision is assessed by result comparison of a sample prepared and
analyzed in duplicate. It is standard policy throughout the laboratory to
norepare and analyze at least one duplicate sample for each batch of 20
samples and matrix type within the batch, or as specified by state/project
requirements.

STANDARDS

The term standard shall apply to any analyte solution of known
concentration which is traceable to a certified reference material. This
inciudes calibration standards, spiking solutions, and laboratory controtl
samples. Claims of traceability establishes the accuracy of
measurements. Therefore, maintaining standard traceability is critical to
the achievement of known and defensible data quality.

To establish traceability, all purchased reference materials (neat and
stock solutions) are recorded into section-specific standard log books
when received.

A1l entries and PACE standard Tabels contain a unique PACE ID number, date
received, date opened, and expiration date. Log book entries also include
the manufacturer's 1lot number, certified purity, and storage location.
Subsequent preparations of stock, intermediate, and working solutions are
also recorded in the standard log books. These entries must include all
discrete measurements made during a preparation, parent materials, solvent
used, and a PACE ID number,
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Exhibit 20 illustrates a standard log book entry. Standard Operating
Procedure for standards preparation contains further dinstructions for
assigning unique ID numbers, proper syringe technique, shelf life of
standards, and good laboratory practices.

Labeling: The standard vial should have a reference label (covered with
cellophane tape) with the following information:

1 - Standard

2 - Name of Standard

3 - Prep. Date

4 - Prep. Personnel Initials
5 - Solvent

Certified reference standards from the EPA Repository are used for
calibration or laboratory control standards in many organic analyses.
Reference standards may also be purchased from approved commercial
vendors. Currently approved vendors for organic reference standards are
Ultra-Scientific, Supelco, Chem-Service, Inc., and Aldrich Chemical
Company, Inc. Inorganic standards are purchased from major scientific
supply companies (Fisher, American Scientific, and VWR). Certificates of
analyses are requested with each purchase.

METHOD DETECTION LIMIT

The method detection 1imit (MDL) 1is defined as the minimum substance
concentration that can be identified, measured and reported with 99%
confidence that the analyte concentration is greater than zero. In
general, the protocol described 1in Appendix B to 40CFR 136 (Federal
Register, Vol. 49, No. 209, 10/26/84) is used to establish MDL's.

For GC/MS analyses and organochlorine pesticides by GC/EDC, the MDL has
oeen determined according to EPA Contract Required Detection Limits (CRDL)
as established for the Contract Laboratory Program. The MDL's for other
organic analyses are set according to industry standards, client
requirements, and instrument/method limitations. The MDL is validated
using prepared standard solutions analyzed at detection 1limit
concentrations.

The metals analyses MDL's correspond to instrument detection limits, and
are established in the following manner: A standard solution of analyte
in laboratory pure water with a concentration of 3-5 times the estimated
instrument detection limit is analyzed seven consecutive times. The MDL
is set at 3 times the standard deviation of the seven consecutive
measurements.
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For general ({wet) chemistry methods, the MDL 1is established using a
calibration standard analyzed at doubled dilutions until it becomes
impossible to distinguish an instrument response for the analyte. The MDL
is set at the lowest observable standard concentration.

CONTROL CHARTS

Control charts monitor daily variations in precision and accuracy of
routine analysis and detect variation trends. QC charts are constructed
from performance data of the complete analytical method. Control chart
construction requires initial data to establish the mean and range of
measurements. Currently, spikes, spike duplicates, RPD's and external
check sample values are charted.

LABORATORY CONTROL SAMPLES

EPA quality control check samples are analyzed at least once per week, and
when new calibrations are performed. They provide a means of assessing
the accuracy and precision of a measurement system's performance.
Parameters of interest that initially fall outside of QC acceptance
criteria are compared against a prepared EPA QC check sample. If
laboratory performance for the parameter is found to be out of control,
then necessary corrective actions are implemented.
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XII. PERFORMANCE AND SYSTEM AUDITS

PACE's INTERNAL SYSTEM AUDITS

1.

A1l  records, 1logs, and data files are routinely audited for
completeness, accuracy, and adherence to standard operating
procedures by an on-site auditing team. Audit team members generally
include Corporate Vice-Presidents and Regional Directors. Several
random project files are evaluated quarterly for compliance to
procedure throughout the analytical oprocess (i.e., from sample
receipt through the final report). Supervisors, QC managers, and lab
analysts routinely check all records for the same criteria.

System Audits:

PACE is audited as required by regulatory agencies to maintain
taboratory certifications, and by various commercial clients with
laboratory auditing programs. These audits include audits by USEPA,
USATHAMA, AIHA, and other appropriate federal, state and private
agencies.

Performance Audits:

a. USEPA Performance Evaluation Studies - PACE participates in the
EPA  semi-annual drinking water (WS Series) and semi-annual
wastewater (WP Series) nvperformance evaluation studies (four
studies per year).

b. PACE nparticipates in various client sponsored performance
evaluations by analyzing QC samples prepared and submitted by
commercial clients in conjunction with their own QA program.

C. Several government proficiency samples are analyzed annually to
maintain various laboratory certifications (Exhibit 21).

d. PACE regional offices are provided blind QC check samples
quarterly.

Total Quality System Audit:

The Corporate Quality Office performs a yearly on-site audit at each
regional facility. Examples of the forms used as shown in Exhibit 22.
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EXHIBIT 21

U.S. Environmental Protection
Agency Centract Laboratory
(CLP) - 3 Facliities

MN, KS, NY

U.S. Amy Toxic and Hazardous
Materials Agency (USATHAMA)
Certification

MN

Department of Energy
Hazardous Waste Remedial Action
Program (HAZWRAP) Cenrtification

NY

American industrial Hygiene
Association (AIHA) Laboratory
Accreditation - 2 Facliities

MN, NC

Contracted as an Anclfhccl Support
Laboratory for Minnesota

Superfund Projects

MN

Accreditation in the Natlonal
Voluntary Laboratory Accreditation
Program (NVLAP) for Bulk

Asbestos Analysis

MN, NCA, FL

Successfully Audited by the
Missouri River Division of the
U.S. Amy Corps of Engineers

NCA, fL

Successful Participation in the
National Institute for Occupgational
Safety and Health (NIOSH)
Proficiency in Analytical

Testing (PAT) Program

MN

Alabama Drinking Water Certification
FL

Califomia Alr Resources Board
Certtification for Emissions Monitoring

NCA, MN

Califomia Drinking Water Certification
NCA

85

CONTRACTS AND CERTIFICATIONS

Califomila Hazardous and
Toxic Waste Certification -
J Faclliities

NCA, SCA, MN

Califomia Pesticide Analysis
Certification
NCA

Connecticut Laboratory Certification
NY

Florida Drinking Water
Certification - 3 Focilities

FLA, MN, NY (pending)

Florida Environmental
Laboratory Certification -

with Approved Generic Quality
Assurance Plan

FL, MN, NY (pending)

lowa Drinking Water Certification
[A, FL

Iég:nic&s Drinking Water Certification

Kansas Solid & Hazardous Waste

Certification
KS, MN

Minnesota Drinking Water
Certification for Microbiological
Analysis

MN

New Jersey Dept. of Environmental
Protection Contract Laboratory
for Environmental Analysis

NY

New Jersey Laboratory Certification
NY

New Yori Drinking Water Analysis
Certification - 2 Facilities
MN, NY
New York Environmental Laboratory
%ertificction - 2 Facilities

N, NY

March, 1990




North Carolina Drinking Water
Certification

NC, FL

North Carolina Wastewater
Coertification
NC, FL

North Carolina Blological
Toxictty Certification
NC

South Carolina Laboratory
%l:certg[l_ccﬂon - 2 Facilitles

Tennessee Drinking Water
Certification
NC

EXHIBIT 21
(Continued)

36

v Virginia Drinking Water
%{:Certiﬂccﬂon

v Virginia Wastewater Certification
NC

v Wisconsin Drinking Water
Certification
MN

v Wisconsin Environmental Laboratory
gi\lerﬂflccﬂon
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”) EXHIBIT 2

RATING SCA, .. _(Doc, 349 - 27-31)
THE FOLLOWING SCALE MAY BE USED FOR ANY APPLICABLE AREA

1) UNSATISFACTORY 2) PROVISIONAL 3) FULLY ADEQUATE 4) SUPERIOR 5) DISTINGUISHED
Performance below Some requirements A1l requirements Results above job Results far in
acceptable level. satisfied but needs . met. Satisfied all standards. Achieved excess of standards
Expected results improvement in standards and more than expected extraordinary and
have not been several areas. achieved expected results. exceptional results.

| achieved. results.
1
RATING |Y
EIN
SECTION RESULTS/STANDARDS OF PERFORMANCE 1121314|5|S{0 COMMENTS/RECOMMENDATIONS
Quality 0P's:
Control

1. Quality Control Manager aware of and
famillar with Standard Operating Proce-
dures for the company.

2. Documented Standard Operating Procedures
for the Quality Control department.

3. Standard Operating Procedures for pro-
gram areas on file in the Quality
Control office.

4. Documented procedures for all Quality
Control activities are displayed in the
appropriate area.

5. Standard Operating Procedures updated
regularly for analytical areas.

6. Analytical procedures updated regularly.

JAS
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SECTION RESULTS/STANDARDS OF PERFORMANCE
Quality 7. Analytical procedures are dated and
Control 1nit1aled by QC Manager and Department
(Cont.) Supervisor at time of update.
8. Procedure sections are updated rather
than replacement of entire document.

1. Defined roles for the Quality Control
Manager, adherence to job description.

2. Defined roles for staff in the Quality
Control department.

3. Stafflng is adequate and staff assign-
ments are documented.

Administrative:

1. Regularly scheduled meetings with

Quality Control staff. Agenda for

maatinae ava

mecvifigy dre UULUmenteq




RATING Y
EIN
SECTION RESULTS/STANDARDS OF PERFORMANCE 11213}4}5]S|0 COMMENTS /RECOMMENDATIONS
Quality 2. Regularly scheduled meetings with
Control Analytical Department staff/managers.
(Cont.) Agenda for meetings are documented.

3. Regularly scheduled meetings with
Sampling and Analytical Services Divi-
slon Director. Meeting agenda documented

Control Charts/Corrective Actions:

1. Quality Control charts avallable in
Quality Control area for all analytical
procedures. ‘

2. Control chart acceptance limits are
based upon current data.
- Specify “current" date range of
control charts/last update
- Specify frequency of acceptance limits
updating

3. Preventative maintenance records for all
instruments present in Quality Control.

68
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RATING

SECTION RESULTS/STANDARDS OF PERFORMANCE 11213185

Quality 4. Provision of quality control charts are

Control in on a timely manner to analytical

(Cont.) threats.

v m =

o=z

5. Record of corrective action taken when
out-of-control situattons are noted.

QC Samples:

1. Records of performance evaluations on
blind PE samples in-house kept in Quali-
ty Control area.

2. Records of performance on quality
control samples (MS, MSD, LCS,
surrogates, & blanks) are avallable in
Quality Control department.

3. Record of standard traceability to NIST
present in the Quality Control area.

4. Standards are labeled with purchase
date, date opened, expiration date,
analyst initials.

06
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RATING Y
EIN
SECTION RESULTS/STANDARDS OF PERFORMANCE 1121314}5]S|0 COMMENTS/RECOMMENDATIONS
Quality Sample Check-In:
Control
(Cont.) 1. Chain-of-custody records kept on file

when necessary, in the Quality Control
area.

2. Sample check-1n documentation present
{n sample check-in area.

16
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TRAINING AND TECHNICAL REVIEW

PACE considers competent, well-trained personnel to be a key to successful
production of valid and reliable data. An extensive training and
technical review program is in place at PACE, Inc. It includes:

1. Training Plans

The type and schedule of training required for each new or
transferred employee is determined individually. A training plan is
established to reflect individual and general training needs.

2. Training Classes

A1l sections conduct regularly scheduled training sessions specific
to their needs.

Audio/visual training programs and open learning texts are available
for use by all personnel.

Other laboratory QA and general training classes are offered
periodically.

3. Technical Review Program

A1l  employees are subject to technical reviews with their
supervisor. The technical review assesses an individual's training
progress and technical development and provides an opportunity to
redirect the training plan accordingly to comprehensively cover
further developmental needs. The schedule for technical reviews is:

2. Hew hire or transfer to new position/responsibilities: &
months, 1 year,

b. After 1 year in same position/responsibilities: annually.

4.  Support Programs

Attendance at outside seminars, classes, etc., is highly encouriged.
PACE participates in many of these throughout the year. In-house
seminars are presented by employees for employee bi-monthly
meetings. Various topics are covered, including regulatory items and
information from attendance at outside seminars. The PACE in-house
Tibrary contains current periodicals and journals pertinent to the
environmental industry and analytical chemistry, in addition to
reference books, text books, and regulatory publications.



Section No. XIII
Page
Doc. No. YA

XIIT. PREVENTIVE MAINTENANCE

PACE maintains service contracts for most major analytical equipment including
all chromatography instruments, balances, atomic absorption, and inductively
coupled plasma instruments. All instruments and equipment receive routine
preventive maintenance, which is recorded in instrument specific maintenance
logs. Routine maintenance insures that all equipment is operating under
optimum conditions, reducing the possibility of instrument malfunction
(consequently affecting sample results). An example of an instrument
maintenance log is included (Exhibit 23).



INSTRUMENT 1.D.:

EXHIBIT 23

INSTRUMENT MAINTENANCE LOGBOCK FORM

DATE

MAINTENANCE ACTIVITY

NAME

94
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XIV ASSESSMENT OF PRECISION, ACCURACY, COMPLETENESS

The Quality Control Program at PACE uses precision and accuracy data to
determine the acceptability of analytical results. Precision refers to result
reproductibility and accuracy measures the degree of difference between
observed and true values. One of every 20 analyses performed at PACE is run
in duplicate (precision). Also, one of every 20 samples is spiked with a
synthetic standard to assist in evaluating the accuracy of the method. Once
20 sets of precision or accuracy data have been obtained, a quality control
chart is prepared. The Shewhart technique is the statistical method used to
construct the charts. These quality control charts provide a quick visual
means for monitoring the daily performance of the laboratory. Exhibits 24 and
25 contain examples of accuracy and precision charts along with their
corresponding data sheets (Exhibits 26 and 27).

A. ACCURACY

The actual test result is compared to the theoretical result of 100%
recovery and the percent recovery is calculated.

% Recovery = Spiked Sample Result - Sample Result , 1q0
Spike Quantity

The percent recovery must fall within specific control limits for the
results to be accepted and subsequent data validated. (See Table 2)

B. PRECISION

The results of the duplicate analyses are computed and the absolute
relative percent difference (RPD) is calculated.

RpD = |Sample Result - Duplicate Resultl , 1qq
Average Result

The RPD must fall within set control limits for the results to be accepted
and subsequent data validated. A one-sided distribution with zero as a
target value is typical, given absolute value requirements (CLP).

C. WARNING LIMITS

Warning limits represent the 95% confidence interval and are equal to the
mean value for the control sample, plus or minus two standard deviations
(+ 2S). Exceeding these limits is a warning that the analytical system
may be approaching an out-of-control situation, and should be inspected
for possible sources of error before continuing the analysis. Analysts
will inform the QC manager or the supervisor of such problems.
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EXHIBIT 26
ANALYSIS: RAW DATA SHEET
CLIENT NAME: DATE ANALYZED
PROJECT NAME: ANALYZED BY:
FILE #: TIME:
DATE COLLECTED: DATA REVIEWED BY:
DATE RECEIVED: ENTERED BY:
| ANALYSIS | SAMPLE ~ [RFSULT OF
SAMPLE # | RESULTS | UNITS | COMMENTS | VOL (mls) |DIL SAMPLZ
A 3
|
!
l
— |
: |
|
|
l !
| |
|
.
| |
| I
|
r
! | !
1 l l
!
|
{
|
l I | | |

A = SAMPLE VOLUME USED (mls)
8 = RESULT OF DILUTED SAMPLE

en.



P = Average Recovery

SD= Spike Dup. Recovery

Sa Spike Recovery

EXHIBIT 27 99
SPIKE SUMMARY FORM
Soil Matrix TPH/BTX
Date Bentene Toluene O-Xylerw TPH-L
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CONTROL LIMITS

Control 1imits represent the 99% confidence interval and are equal to the
mean value of the control sample, plus or minus three standard deviations
(£3S). Exceeding these limits indicates that the analytical system 1is
out-of-control. The QC manager or the supervisor shall be i{nformed and
corrective action shall be taken.

1. Method of Setting Limits

Control 1limits are established via statistical analysis, using QC
sample results. Limits are determined for a parameter of each method
as analyzed on a specific instrument.

The mean value (P) and the standard deviation (S) for each data set
{s calculated and the limits are set as:

Warning (WL) = P + 2S = 95% Confidence 1imit
Control (CL) = P + 35S = 99% Confidence 1imit

Where P = X1 + X2 + X3.... Xn X = Sample result
n

and S = /(X - P) 2 n = Total # of results in set
n-1 P = mean value

The minimum number of results to be used for statistical calculation
is 15-20. Limits will generally be calculated from a data point set
every thirty days, depending on the method. Updated 1limits are
issued at the beginning of every month.

2. Utilization of Acceptance timits

QC sample results must fall within the established warning limits
(P £ 25) for each parameter.

Results that fall outside of warning limits, but remain within the
control limits (P z 3S), are considered suspect. These results must
be carefully examined for possible sources of error in the analysis,
or justified as a matrix bias effect. All such results are recorded
in a Discrepancy Report form/Corrective Action form (See Section XV).

Any three consecutive results outside of warning limits but within
control limits is an out-of-control event which shall be documented
and corrected.

Results that fall outside of control limits (P =+ 3S) must be
documented and corrective action taken.
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COMPLETENESS

Data completeness can be quantified during data assessment. It is
expected that laboratories should provide data, meeting QC acceptance
criteria, for 90% or more of the requested determinations. It is
incumbent for planners to identify any sample types, such as control or
background Tocations, which require 100% completeness.

REPRESENTATIVENESS

Representativeness is a qualitative element that is related to the ability
to collect a sample that reflects the characteristics of that part of the
anvironment that dis to be assessed. Sample representativeness is
dependent on the sampling techniques used and is considered individually
for each project. It is specifically addressed in each work plan.

COMPARABILITY

Comparability is also considered during preparation of the work plan. The
objective of comparability is to ensure that results of similar activities
conducted by different parties are comparable. For example, the use of
EPA-approved, etc., methods and procedures ensure comparability with other
data from previous or following studies.
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XV. CORRECTIVE ACTION

If, as a result of audits or QC sample analyses, methods systems prove to be
unsatisfactory, corrective action shall be implemented. The project manager,
department manager, Quality Control manager, supervisor, and analyst may be
involved in the corrective action. If previously reported data are affected
by a situation requiring correction or if the corrective action impacts a
project budget or schedule, the action will directly involve the project

manager {and Quality Control manager).

For immediate or long-term corrective actions, steps comprising a closed-loop
corrective action system are as follows:

1. Define the problem.
2. Assign responsibilities for problem investigation.
3. Investigate and determine the cause of the problem.
a. Check all calculations
b. Re-analyze the sample

c. Verify the integrity of the spiking solution, laboratory control
sample, or calibration standard.

d. Check instrument and operating conditions to preclude the
possibility of malfunctions or operator error.

4. Determine the corrective action(s) necessary to eliminate the problem.

5. Assign and accept responsibilities for implementing the corrective
action.

6. Establish the effectiveness of the corrective action and implement
the correction.

7. Verify and document that the corrective action has eliminated the
nroblem (Exhibit #28).

Depending upon the nature of a problem, the corrective action
implemented may be formal or informal. In either case, occurrence of
the problem, the corrective action employed, and verification that
the problem has been eliminated must be documented.

In addition, if the corrective action mandates the preparation of a
new standard or calibration solution(s), a comparison study between
the new solution versus the old solution will be performed. The
results are suppiied with the weekly QC submittal as verification of
problem elimination.
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XVI. QUALITY ASSURANCE REPORTS TO MANAGEMENT

0BJECTIVE

This section describes the methods used by PACE to store and retrieve
quality assurance records and issue of appropriate reports.

REQUIREMENTS

Comprehensive records shall be maintained to provide evidence of the
quality assurance activities. All charted QC values which indicate an
out-of-control situation must be evaluated and explained. Any corrective
actions and re-analysis of samples must be fully explained and documented.

IMPLEMENTATION

Procedures for recording all aspects of the Quality Assurance Program are
written and filed.

REPORTS TO MANAGEMENT

Quarterly reports are provided by the Quality Control officer to the
President, Vice President of Quality and Regional Director. This report
addresses the quarterly quality assurance activities including details of
corrective actions implemented, audit results, and QC summary information.
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1. INTRODUCTION

The Installation Restoration Program (IRP) identifies and evaluates
past hazardous material disposal sites in order to control the migration
of hazardous contaminants. The program slso controls hazards that may
result from these past disposal operations. The IRP has the following
phases: Preliminary Assessment/Records Search, Site Inspection/Remedial
Investigation, Technical Base Development, Feasliblility Study, and imple-
mentation of selected alternatives for remediation. During any of these
phases, analysis of soil, water, and waste samples may be performed.
The Navy program for the IRP includes performing field investigations
and analysis of samples. The purpose of this document is to specify the
requirements for the control of the accuracy, precision, and completeness
of the samples, and data from the point of collection through reporting.
Because every instance and concern may not be addressed in this document,
contractors are encouraged to discuss any questions with the Navy engineer
in charge (EIC) or the appropriate Naval Energy and Environmental Support
Activity (NEESA) contract representative (NCR).

1.1 SCOPE

Laboratories performing studies in support of the IRP are required
to obtain Navy approval prior to beginning field studies or analyses of
samples and to maintain that approved status throughout the site charac-
terization. The laboratory approval is specific to a particular study
for a given site and Statement of Work (SOW). The Navy Requirements
document provides guidance to the laboratories on obtaining and main-
taining approval. Should more than one laboratory be involved in the
analysis of samples from a single site, each laboratory performing analysis
must be approved and must comply with the quality control (QC) require-
ments. These objectives and requirements conform, in general, with the
U.S. Environmental Protection Agency Federal Reglister, November 29, 1983
(p. 53937 or 40 CFR 792), the Food and Drug Administration Federal
Register, December 22, 1978 (p. 59986 or 21 CFR 58), the Quality
Assurance Program Requirements for Nuclear Facilities, ANSI/ASME NQA-1,
1986 ed., and the Interim Guidelines and Preparing Quality Assurance
Project Plans (U.S. EPA, EPA-600/4-83-004, QAMS-005/80).

Each laboratory is required to submit a Laboratory Analysis Quality
Assurance (QA) Plan. Each engineering contractor must submit a site work
plan as part of the approval process. The laboratory's QA plan and the
site work plan sre emphasized, since the content of those plans and the
laboratory's strict adherence to it are essential for obtaining and
maintaining Navy approval. Certain basic requirements are stressed--a
laboratory QA coordinator (LQAC), the use of accepted analytical methods,
careful documentation of chain of custody (COC), corrective action policy,
and use of control charts. The laboratory-approval process and subsequent
laboratory reporting requirements provide the mechanism for verifying
that a laboratory is adhering to its QA and work plan.



Currently, most IRP studies do not include analysis of air, plant,
or tissue samples. Future revisions that will include more discussion
as to available methods for biota and air are planned. If questions on
these methods arise, the NCR may be consulted at the Martin Marietta
Energy Systems, Inc., Analytical Chemistry Department at the Oak Ridge
Gaseous Diffusion Plant. Whers Environmental Protection Agency (EPA)
methods are not available for biota, methods from other agencies and
published methods which have undergone method validation by the laboratory
requesting approval must be used. On occasion, wvhen methods are required
for biota and no EPA method ls available, the proposed method must be
submitted to the NCR for approval.

1.2 APPROACH

The approach reflected in this document is one of outlining require-
ments and allowing the laboratories, principally through their QA plans,
to detail their approach to meeting these requirements. For example,
with the exception of the laboratory control sample program, see Sect. 4.4,
the discussion of QC procedures includes a requirement that warning and
action limits be set but allows each laboratory to describe its procedures
for establishing such limits. The specific organization and presentation
of the laboratory plan are left largely to the discretion of the labora-
tory, although certain areas must be addressed.

In order for the above approach to work, emphasis must be placed on
effective communication between. the laboratory, the Navy EIC, the NCR,
and the engineering subcontractor. All documents must be concise, well

organized, and free of jargon that might hinder constructjive review and
evaluation.

1.3 LEVELS OF QC

Data quality objectives (DQOs) are requirements needed to support
decisions relative to the various stages of remedial actions. Throughout
the project planning process, DQOs are supplied through qualitative and
quantitative statements. They are specified in such documents as sampling
plans, work plans and QA plans. Five general levels of analytical options
to support data collection are identified by Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA). The Navy has adopted
three of the analytical levels as QC requirements. They are C, D, and
E, which correlate with Levels 3, 4, and 5 described in Data Quality
Objectives for Remedial Response Activities Development Process by the
EPA. These levels are based on the type of site to be investigated, the
level of accuracy and precision required and the intended use of the data.
The level of QC required at the site will be decided by the Navy EIC.
Analytical requirements for the remaining two levels have not been defined.
Table 1.1 outlines the basic QC requirements at each level. The laboratory
method requirements for each level of QC are outlined in Sect. 7.

R1-8/88



Table 1.1. Overall plan for QC based on type of site
DQO Type of
Levels® Site QC Requirements
3 Major PE Laboratory? QA Plan  Use EPA- Review of
Non-NPL sample audit review approved duplicates final data
Level C method®
4 NPL PE Laboratory? QA Plan  Use CLP CLP
Level D sample audit review procedures duplicates validation
i
5 Non-NPL  PE Laboratory? QA Plan  Use EPA- Review of
Level E sample audit review approved duplicates final data
methods.?
Non-EPA
methods for
tissue and
explosives.

30C criteria for DQO Levels 1 and 2 has not been defined.

2A11 laborstory audits will be performed by the NCR.

31ncludes methods from SW 846, Amercian Soclety for Testing Materials, and Federal Register.

CLP = Contract laboratory protocol
PE « Performance evaluation samples
DQO = Data quality objective

R1-8/88



1.3.1 Level C QC

A site requiring Level C QC would be a site near a populated area,
not on the NPL, and not likely to be undergoing litigation. The Level C
QC includes review and approval of the laboratory QA and the site work
plan. The laboratory must successfully analyze a performance sample,
undergo an audit, correct deficiencies found during the audit, and provide
MPRs on QA. The laboratory that performs Level C QC must have passed
the performance sample furnished by the Superfund CLP in the past year.
The laboratory does not need to be receiving CLP bid lots of samples.

Level C allows the use of non-CLP methods but requires that the
methods be accepted EPA methods listed in Tables 7.1 through 7.5. All
methods used must be EPA methods or be equivalent to EPA methods. Further
discussion about these methods is presented in Sect. 7. The laboratory
must successfully analyze a performance sample, undergo an audit, correct
deficiencies found during the audit, and provide MPRs on QA. These audits
will be administered and evaluated by the NCR. The Navy audit and per-

formance sample are required in addition to any specified by the EPA
Superfund Program.

1.3.2 Level D QC

Level D QC is to be used for sites that are on or about to be on
the National Priorities List (NPL). These sites are typically near
populated areas and are likely to undergo litigation. Level D QC includes
review and approval of the labdratory QA plan, the site work plan, and
the field QA plan. The laboratory must successfully analyze a performance
sample, undergo an audit, correct deficiencies found during the audit,
and provide monthly progress reports (MPRs) on QA. These activities will
be administered and evaluated by the NCR. This audit and the analysis
performance sample are in addition to those related to the EPA Superfund
Program. The laboratory that performs Level D QC must have passed the
performance sample furnished through the Superfund Contract Laboratory
Protocol (CLP) and must be able to generate the CLP deliverables. For a
Level D site, the CLP methods are used and the CLP data package generated.
The Navy audit and performance sample are required in addition to any
specified by the EPA Superfund Program.

1.3.3 Level E QC

A site requiring Level E QC will be located awvay from a populated
area, will not be an NPL site, and will have a low probability of liti-
gation. Level E QC includes review and approval of the laboratory QA
plan and the site vwork plan. The laboratory must successfully analyze a
performance sample, undergo an audit, correct deficiencies found during
the audit, and provide MPRs on QA. For Level E, the laboratory is not
required to have passed a CLP performance sample. Level E allows the
use of non-CLP methods but requires that the methods be accepted EPA
methods listed in Tables 7.1 through 7.5. All methods used must be EPA
or equivalent. Further discussion about these methods is presented in

R1-8/88



Sect. 7. Llevel B QC 1is also appropriate for analysis of the contents of

underground storage tanks where the samples are primarily pure product
or waste.

1.4 ROLES AND RESPONSIBILITIES

As indicated in Fig. 1.1, the organizations involved are NEESA, the
Navy Engineering Field Division (EFD), and the subcontractors. Each
organization has multiple tasks and groups that support the project.
Fig. 1.1 includes the structure of the organization related to the IRP

process. A brief description of the key roles and responsibilities is
listed.

1. Navy Energy and Environmental Support Activity

NEESA is responsible for ensuring that the quality of laboratory
analyses performed during the various phases of the IRP is acceptable.
NEESA is also responsible for managing the NCR.

2. Engineering Field Division

The EIC at the EFD provides the site information and history, provides

logistical assistance, specifies the site requires investigation and
reviews results and recommendations.

3. Engineer in Charge

The EIC is responsiple for coordinating procurement, finance, and
reporting; for ensuring that all documents are reviewed by the NCR;
for communicating comments from the NCR and other technical reviewers
to the subcontractors; and for ensuring that the subcontractors

address all the comments submitted and take appropriate corrective
actions.

4, NEESA Contract Representative

The NCR is responsible for ensuring that each project has appropriate
overall QA. The NCR reviews laboratory QA plans, work plans, sub-
mits performance sample data, provides field and laboratory audits,
and reviews data from the site. The questions from subcontractors
and the EIC regarding specific field and laboratory QC practices are

directed to the NCR. The NCR also provides evaluation of referee
samples.

S. Engineering Subcontractor

Each project has an engineering subcontractor that specializes in
setting up the sampling for IRP studies, evaluating the hydrology
and geology of a site, assessing risks of contamination, and designing
and implementing clean-up techniques. Bach engineering firm is
required to have a laboratory available to perform sample analysis.
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The engineering firm also employs drillers and other personnel to

perform IRP tasks. The engineering firm submits a site-specific
work plan.

Analytical Laboratory

The analytical laboratory is employed by the engineering firm and
must adhere to the laboratory requirements in this document. The
laboratory is required to prepare and submit a laboratory QA plan,
to analyze and submit the results of proficiency testing, to submit
to an on-site inspection, and to correct any defliclencies cited during
inspection by the NCR. The laboratories are required to identify a
LQAC responsible for overall QA. The LQAC must not be responsible
for schedule, costs, or personnel other than QA assistants. It is
preferred that the LQAC report to the laboratory director. The LQAC
must have the authority to stop work on projects if QC problems arise
which affect the quality of the data produced.



2. APPROVAL PROCESS

Prior to beginning any fleld studies or analysis of samples from the
field, contract laboratories will be required to receive Navy approval.
This section describes the laboratory approval process in terms of the
activities and documentation required of participants in the process.

2.1 OVERVIEW

Laboratory approval is necessary to ensure that contract laboratories
meet the minimum requirements for a QC program that facilitates the
generation of data of defensible accuracy and precision. Specific
objectives of the approval process are as follows:

* to communicate Navy's QC requirements to the laboratories,

to verify that such requirements are being met by each laboratory
prior to analysis of Navy fleld samples,

¢ to establish plans for maintaining the QC program while work is being
done for the Navy, and

to ensure that proper communication and planning have been done between

the engineering subcontractor and the laboratory prior to the labora-
tory receiving samples.

The above objectives will be met through an approval process that
includes the followving elements:

¢ proficiency testing through analysis of performance samples,
* laboratory inspection and audit,

* reviewing laboratory QA plans,

¢ reviewing site-specific QC plans, and

¢ reviewing of sampling plans including QC procedures.

The overall procesé and the above elements are described in detail
in the remainder of this section.

2.1.1 The Laboratory Approval Process

The laboratory approval process, as depicted in Fig. 2.1, begins
with the engineering subcontractor avarding a contract to the laboratory.
The engineering subcontractor is responsidle for supplying a site-specific
wvork plan to the NCR. The laboratory and engineering contractors are
required to prepare a site-specific work plan and laboratory QA plan.
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The site-specific work plan shall include a section on QA. This
section shall either outline the field and laboratory QA or shall reference
documents which outline the QA procedures. The laboratory shall suc-
cessfully analyze proficiency samples. The site-specific work plan, QA
plans, and the results of the proficiency test are submitted to the NCR
vho will evaluate this information. The QA plans, the proficiency test
results, and a draft work plan shall be received and evaluated by the
NCR prior to scheduling a2 laboratory inspection. Based on the results
of these evaluations and the inspection, the laboratory and engineering
firm may be required to revise their QA plans, to retest a proficilency
sample(s), to revise the work plan, or to prepars and implement a correc-
tive action plan addressing deficiencies cited during the inspection.

Approval to begin work on samples 1is based on a combination of
satisfactory QA plans and a site-specific work plan, satisfactory results
of proficiency testing, and acceptable laboratory inspection. Approval

may be granted to perform all or part of the methods required for a
study.

2.1.2 Laboratory Reapproval

I1f a laboratory is requested to analyze samples from a second site,
the NCR will evaluate the similarity between the analysis from the first
and the second sites. The past performance of the laboratory and the
time elapsed from previous sample analysis determine the steps the
laboratory must follow to be reapproved. 1If a laboratory has performed
well in the past, if the methods in the first and second work plan are
similar, and if it has been less than a year since the first approval,
the engineering contractor may only need to submit the site work plan,
and work may proceed. If the laboratory's past performance was satis-
factory but it has been longer than a year since a performance sample

was analyzed, the laboratory must successfully analyze a new performance
sample.

Any changes in personnel or general laboratory QA must be submitted
to the NCR prior to receiving approval to begin the next site.

Figure 2.2 shows a flow diagram of the reapproval process.
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3. SITE-SPECIFIC QC REQUIREMENTS

The following are the requirements for the site-specific QC section

to be included in the site-specific work plan or to be presented as a
separate QC document.

3.1 CONTENTS OF SITE-SPECIFIC QC SECTION

1.

2.

The laboratory must be identified along with all other subcontractors.
Any pertinent state environmental or EPA federal/regional requirements

shall be presented. This includes specific procedures or clean-up
levels.

References must be made to the appropriate corporate or laboratory
QA plans which contain pertinent information.

A discussion of COC and shipping practices must be provided.
Tables of the following shall be included.

e Analytical methods and numbers of samples of each matrix to be
collected at each site.

*» List of analytes to be identified and quantitated.

* List of holding times, preservatives, amount of sample required,
and container requirements.

* List of the number, type, and matrix of field and laboratory QC
samples by site. This includes trip blanks, equipment rinsates,
field blanks, field duplicates, laboratory method blanks, labora-
tory matrix spikes and duplicates.

s List of sample volume and bottles vs method.

All site-specific field sampling procedures which are not included
in any corporate QA plan shall be presented.

Decontamination procedures for both drilling and sampling equipment
shall be described.

Data quality objectives shall be discussed. This shall include pre-
cision, accuracy, and completeness required for acceptable dats.

3.2 STATE AND REGION REQUIREMENTS FOR SITE QC PLAN

In addition to, or in place of, the requirements in this document,

those requirements specific to the state or EPA region applicable to the
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site shall be considered. Any state- or reglon-specific requests must
be addressed in the site work plan.

3.3 SAMPLING DESIGN

Every site is unique in its own way. To this end, a sampling
rationale shall be included with the work plan. The ratiocnale should
define and explain thoroughly the sampling statistics, the equipment
involved, and anticipating data to be gained by this proposed methodology.

3.4 PRESERVATIVES

After samples have been taken, they shall be sent to the laboratory
for analysis within 24 h after collection to ensure that the most reliable
and accurate ansvers will be obtained as a result of the analysis. The
holding time begins from the date of collection in the field. Preser-
vatives shall be added in the field. Tables 3.1, 3.2, and 3.3 present
the holding times, type of containers, and preservatives to be used. A
table corresponding to each of the three different methods such as those
from the Federal Register; SW-846 3rd ed.; and CLP is presented. The
site-specific plan shall outline which preservatives will be used, and

it shall be based on these tables. Freezing of samples shall not be
permitted.

3.5 SAMPLE CONTAINER CLEANING PROCEDURES

In general, glass bottles with Teflon lids are used for organic
samples, while polypropylene is used for metals and other inorganics.
The following specifies the bottle cleaning required. If precleaned
bottles are purchased, this must be noted in.the work or field QA plan
and approved by the NCR. If precleaned bottles are used, a certificate
indicating that the bottles are analyte free must be provided.

3.5.1 Cleaning Procedure for Glass Bottles

1. Wash glass bottles, Teflon liners, and caps in hot tap water with
laboratory-grade nonphosphate detergent.

2. Rinse three times with tap water.

‘3. Rinse with 1l:1 nitric acid (metals-grade), American Society for
Testing Materials (ASTM) Type I deionized water.

4. Rinse three times with ASTM Type 1 deionized wvater.

S. Rinse with pesticide-grade methylene chloride using 20 mL for 1/2-gal
container and 5 mL for 4- and 8-o0z containers.

6. Oven dry at 125°C. Allow to cool to room temperature in an enclosed
contaminant-free environment.
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and holding times

Required containers, preservation techniques,
(40 CFR, Part 136, July 1, 1987)

Table 3.1
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Table 3.2 Preservative and holding times for the

contract laboratory protocol

Holding Time

Parameter Container Preservative Soil Water
Volatiles Water - 40-mlL Cool, 4°C 10 days 10 days
by gas glass vial with
chromato- Teflon-lined
graphy/mass septa
spectroscopy
(GC/MS)
Soil-glass with
Teflon-lined
septa
PCB/ G, Teflon- Cool, 4°'C Extract Extract
pesticides lined-1id within within
10 days, 5 days,
analyze analyze
40 days 40 days
Extractable G, Tefloen Cool, 4°C Extract Extract
organics lined-1id within within
- 10 days, 5 days,
analyze analyze
40 days 40 days
Metals P, G HNO,; to pH«2 6 months 6 months
Mercury P, G HNO; to pH«2 26 days 26 days
Cyanide P, G NaOH to pH»12 14 days 14 days
Cool 4°C
add 0.6 g ascorbic
acid if residual
chlorine present
Chromium VI P, G HNO; to pH«2 20h 24 h

7. Place liners in lids and cap containers.

8. Store in contaminant-free ares.

be exposed

to sunlight).

(Amber glass containers shall not

R1-8/88
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Table 3.3 Preservatives and holding times for
EPA-document SW-846 (3rd ed.)

Holding Time
Parameter Container Preservative Seil Vater
Volatiles Water - 40-mL Cool, 4°C 14 days 14 days
by GC/MS, glass vial with
and GC Teflon-lined
septa
Soil-glass with
Teflon-lined
septa
PCB/ G, Teflon- Cool, 4°C Extract Extract
pesticides lined 1lid within within
7 days, 7 days,
analyze analyze
40 days 40 days
Extractable G, Teflon- Cool, &4°C Extract Extract
orgarics lined 1lid within within
7 days, 7 days,
analyze analyze
40 days 40 days
Metals P, G HNOy to pH<«2 6 months 6 months
Mercury P, G HNOy to pH<2 28 days 28 days
Cyanide P, G NaOH to pH»12 14 days 14 days
Cool 4°C
add 0.6 g ascorbic
acid if residual
chlorine present
Chromium P, G HNO,y to pH«2 24 h 24 h

3.5.2. Cleaning Procedure for Bottles Used for Volatile Organics
(40-mL Glass)

1. Wash glass vials, Teflon-backed septa, Teflon liners, and caps in
hot tap water using laboratory-grade nonphosphate detergent.

2. Rinse three times with tap water.

3. Rinse three times with ASTM Type I deionized water.

R1-8/88
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4. Oven dry vials, septa, and liners at 125°C.

5. Allow vials, septa, and liners to cool to room temperature in an
enclosed contaminant-free environment.

6. Seal 40-mL vials with septa (Teflon side down) and cap.
7. Store in contaminant-free areas.

3.5.3. Cleaning Procedure for Polyethylene Bottles

1. Wash polyethylene bottles and caps in hot tap water with laboratory-
grad nonphosphate detergent.

2. Rinse with 1l:] nitric acid (metals-grade), ASTM deionized water).
3. Rinse three times with ASTM Type I deionized water.
4. Invert and air dry in contaminant-free environment.

3.5.4. All Bottles Should Be

1. Capped and labeled with sample numbers and packed in cooler or box.

2. Stored in contaminant-free area.

3.6 ORGANIZATION AND PERSONNEL

Al]l management personnel responsible for performing field sampling
or analytical work shall be listed along with their job assignment and
years of experience in performing this type of work. Any education and
training related to the tasks performed for this project shall also be
listed.

3.7 FIELD QC SAMPLES

Although the number of QC samples changes, the types of field QC
samples remain the same regardless of the 1level of QC implemented.
Table 3.4 lists the percentage of field QC samples per level per sample
matrix. A sampling event is considered to be from the time the sampling
personnel arrive at the site until these personnel leave for more than a
day. An example of two events would occur if sampling personnel went to
4 site for three wveeks, drilled borings, and put groundwater wells in
place. During this visit, soil and water samples were collected. The
sampling crew left the site for two months, thus concluding the first
sampling event. The crew later returned to collect another set of
groundwater samples over a three-day period. The second visit would
constitute the second sampling event.

R1-8/88
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Table 3.4. Fleld QC samples per sampling svent

Type of Level C Level D Level €
Sample Metal Organic  Metal Organic Metal Organic
Trip blank NA? 1/cooler NA! 1/cooler  NA! 1/cooler
{for volatiles
only)
Equipment 1/day 1/day 1/day 1/day 1/day 1/day
rinsate?
Fleld blank 1/source/event for all levels and all analytes
Fleld
duplicates? 10% 10% 10% 10% 5% 5%
Referee
duplicate’

INA - Not applicable.

lsamples are collected daily; however, only samples from every other
day are analyzed. Other samples are held and analyzed only if evidence of
contamination exists.

3The duplicate must be taken from the same sample which will become
the laboratory matrix/spike dupiicate for organics or for the sample used
as a duplicate in inorganic analysis.

e

The following information defines and explains the blanks, duplicates,

and referee samples.

1.

Trip Blanks

Trip blanks are defined as samples which originate from analyte-free
water taken from the laboratory to the sampling site and returned to
the laboratory with the volatile organic (VOA) samples. One trip
blank should accompany each cooler containing VOAs, should be stored
at the laboratory with the samples, and analyzed by the laboratory.
Trip blanks are only analyzed for VOAs.

Equipment Rinsates

Equipment rinsates are the final analyte-free water rinse from equip-
ment cleaning collected daily during a sampling event. Initially,
samples from every other day should be analyzed. If analytes pertinent
to the project are found in the rinsate, the remaining samples must
be analyzed. 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 validation. The rinsates are analyzed for the same
parameters as the related samples.

R1-8/88
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Field Blanks

Field blanks consist of the source water used in decontamination and
steam cleaning. At a minimum, one field blank from each event and
each source of water must be collected and analyzed for the same
parameters as the related samples.

Field Duplicates/Splits

Duplicates or splits for soil samples are collected, homogenized,
and split. All samples except VOAs are homogenized and split.
Volatiles are not mixed, but select segments of soil are taken from
the length of the core and placed in 40-mL glass vials. Cores may
be sealed and shipped to the laboratory for subsampling if the proj-
ect deems this appropriate. The duplicates for water samples should
be collected simultaneously. Field duplicates should be collected
at a frequency of 101 per sample matrix for Levels D and C. For
Level E, the duplicates should be analyzed at a frequency of 51I.
All the duplicates should be sent to the primary laboratory respon-
sible for analysis. The same samples used for field duplicates shall
be split by the laboratory and be used as the laboratory duplicate
or matrix spike. This means that for the duplicate sample, there
will be analyses of the normal sample, the field duplicate, and the
laboratory matrix spike/duplicate,

Referee Duplicates

Duplicates/splits shall be sent to the referee QA laboratory if
regulators (state or region) collect split samples or if a special
problem occurs in sample analysis or collection. These duplicates/
splits are collected and analyzed in addition to the field duplicates
mentioned in the previous paragraph.

3.8 CHAIN OF CUSTODY

Samples, other than those collected for in situ field measurements

or analyses, are identified by using a standard sample label which is
attached to the sample container. The sample labels are sequentially
numbered and are accountable. The following information shall be included
on the sample label.

W WwN -

W~ O

Site name.

Field identification or sample station number.

Date and time of sample ccllection.

Designation of the sample as a grad or composite.

Type of sample (matrix) and a brief description of the sampling
location.

The signature of the sampler.

Sample preservation and preservative used.

The general types of analyses to be conducted.

R1-8/88
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If a sample is split with another party, sample labels with identical
information shall be attached to each of the sample containers.

The, COC record is used to record the custody of samples and shall

accompany samples at all times. The following information shall be
supplied to complete the COC record.

1. Project name.

2. Signature of samplers.

3. 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 locatijon.

4. Signatures of individuals involved in sample transfer (i.e., relin-
quishing and accepting samples). Individuals receiving the samples

shall sign, date, and note the time that they received the samples
on the form.

S. Matrix.

Sample analysis request sheets serve as official communication teo
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 shall 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.

3.9 SHIPPING REQUIREMENTS

Shipping containers‘shall be secured using nylon strapping tape and
custody seals to ensure that samples have not been disturbed during

transport. The custody seals shall be placed on the containers so they
cannot be opened without breaking the seal.

Samples which must be kept at 4°C shall be shipped in insulated con-
tainers with either freezer forms or ice. If ice is used, it shall be
placed in a container so that the water will not fill the cooler as the
ice melts. The samples shall be shipped within 24 h of collection to
allow the laboratory to meet holding times. The Department of Transpor-
tation regulations shall be used for packaging, quantities of shipment,

and the way samples are sent. Each subcontractor responsible for sampling
shall become familiar with the regulations.

Coplies of the signed COC forms shall be delivered with the data
packages. The originals shall remain on file with the contractor or
with the laboratory. :

3.10 SAMPLE RECEIPT

Upon receipt, the laboratory shall sign and keep copies of the air
bill. The COC shall be signed. The temperature of the cooler shall be

R1-8/88
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measured and documented. The condition of the samples shall be dogumented.
If any breakage or discrepancy arises betwveen COC, sample labels, and
requested analysis, the sample custodian vill notify the engineering
subcontractor. The pH of incoming samples shall be checked and documented
upon receipt. Any discrepancy or improper preservation shall be noted
by the laboratory as an out-of-control event and shall be documented on
an out-of-control form with the corrective action taken. The out-of-
control form shall be signed and dated by the custodian and any other
person responsible for corrective action.

R1-8/88
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4. LABORATORY QA PLAN REQUIREMENTS

An essential step in the sequence of events leading to Navy approval
of contract laboratories is the preparation and acceptance of a QA plan
for each laboratory.

The contents and format of an acceptable plan are described below.
If the laboratory has a general QA plan in place, this should be sent
for review. In this case, a site-specific QA plan may not be needed.
Any deviations or additions to the normal laboratory QA should be docu-
mented in the site-specific work plan.

4.1 PURPOSE AND SCOPE

The QA plan is a statement of the laboratory's approach to ensuring
that quality data are generated from the analysis of Navy samples. 1In
the context of labcratory approval, the plan provides a basis for evalu-
ating a laboratory's QC procedures. This evaluation includes a critical
review of the plan and verification of the laboratory's adherence to the
plan through inspection.

4.2 ORGANIZATION AND CONTENTS OF PLAN

The items listed below may be presented in any order that the
laboratory desires; however, the list includes the items that are required
in the QA plan.

Title Page with Provision for Signatures
Table of Contents

Organization and Personnel

Persconnel Training

Sample-Handling Practices and COC

Material Procurement and Control

Facilities and Equipment

Equipment Maintenance

Analytical Procedures

Calibration

Limits of Detecticon

Analysis of QC Samples and Documentation
Out-of-Control Events and Corrective Action
14, Data Evaluation and Data Reduction

15. Holding Times and Preservatives

16. 1Internal Laboratory Audits and Approvals from Other Agencies
17. Document Control

18. QA Reports to Management

19. Accuracy, Precision, and Completness

—
O O 00~y OU W -

— e b
W N
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Title Page with Provisions for Signature

A title page with provision of approval signatures and date of revi-
sion shall be provided.

Table of Contents

A table of contents shall be provided.

Laboratory Organization and Personnel

This section provides an overview of the laboratory organization as
it relates to implementatjon of the QC program. The roles, respon-
sibilities, and authority of key laboratory personnel are described
with emphasis on the authority given the LQAC with regard to QC
monitoring, reporting, and corrective action.

An appendix shall contain a list of all the personnel, their assign-
ments and responsibilities, degrees of education, and the years of
applicable experience.

Personnel Training

The plan shall address how personnel are trained in laboratory
methods, in QC, and in safety policies.

Sample-Handling Practices and COC

This section shall include tracking of samples through the labora-
tory, receipt of samples, verification of preservation, 1login of
samples, and COC. Sample storage and disposal shall also be included.
Preparation of bottles and glassware washing shall also be included.

Material Procurement and Control

This section shall include a description of procedures for purchasing
materials, quality inspection prior to use in sample analysis,
chemical and standard inventory, solvent storage policies, and
laboratory waste disposal.

Facilities and Equipment

A list of basic types of equipment, year of purchase, and general
description of the faclility assures that the laboratory is large
enough to handle the sample load expected and that the equipment is
capable of performing the analysis.

Equipment Maintenance

This section shall {nclude general information as to who performs

both major, preventive, and day-to-day maintenance and how it |is
documented.
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11.

12.

s

Analytical Procedures

This section shall contain a list of all procedures that the labora-
tory offers (by method number and matrix) in the event that future
work may require analyses not specified in the SOW.

Any method variances must be reported, and any documentation from
EPA for approvals-of-method variances shall be presented to assure
that they are known prior to sample analysis.

The laboratory policy and implementation procedurses shall emphasize
that methods are available to the analyst.

Calibration

This section shall include calibration procedures by instrument
type, calibration frequency, reference standards used, calibration
acceptance criteria, and calibration documentations procedures.
Calibration applies to both instruments such as gas and liquid
chromatography, GC/MS, inductively coupled plasma (ICP),
absorption (AA), infrared and ultraviolet spectroscopy,
chemical methods.

atomic
and wet

The method for assuring that balances, refrigerators, and ovens are

accurate and how these pieces of equipment are checked must be out-
lined. Balances and ovens must be checked prior to use.

Balances
must also be checked by an outside company annually.

Limits of Detection

The 1laboratory shall indicate what the typical method-detection
limits are for water, soil, and any other matrix commonly analyzed
by the laboratory, with the understanding that this varies with the
sample matrix. The procedures for determining the limits of detec-
tion for each type of method and the frequency of detection linmit

verification shall be outlined.

Analysis of QC Samples and Documentatiocn

This section shall summarize the QC procedures and documentation to
be used in the day-to-day operstion of the laboratory. The dis-
cussion shall emphasize the following:

¢ analysis of field, method, and reagent blanks;

analysis of duplicates, spiked samples, spiked laboratory blanks,
and reference or control standards such as EPA check standards;

® the criteria used to establish warning and action limits for the
above types of QC samples;
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documentation and examples of control data and control charts
(see Sect. 4.4) for explanation of control charts and their usage;
the frequency of blanks and other QC samples and controls;
how the data from the QC samples are reported and reviewed;
vho reviews and makes decisions from the QC data;

details of how requirements of minimum control program in Sect. 8.2
wvill be met; and

verification of calibration.

Out-of-Control Events and Corrective Action

This section shall contain a definition as to the types of out-of-
control occurrences, how these occurrences are documented, and who
is responsible for correction and documentation. It is recognized
that several out-of-control events occur. Four examples are given.

Observations Corrected at the Bench - If the calibration of an
instrument is not linear, the analyst may find this and correct
it prior to continuing to analyze samples. The laboratory may
document this and note that the corrective action was to recali-

brate and that no samples were affected, as none were analyzed
prior to calibration.

Corrective Actions Taken by Supervisor - A matrix spike recovery
is out of contrel and the laboratory supervisor finds this after
the samples for the day have been analyzed. The supervisor shall
document that the laboratory blank spiked with surrogates or
standards was in control and that other sample spikes were in
control; therefore, no reanalysis of the sample is required.

Corrective Actions at the Receiving Level - If the sample is
broken, the analyst may note this and document whether or not
more sample is availadble. If no more sample is available, the
customer shall be notified and the decision documented.

Statistical Out-of-Control Events - If a control chart is being
monitored and the measured parameter exceeds the 99% confidence

l1imit then explanation shall be documented as to when the para-
meter exceeded statistical limits.

® Procedures shall be outlined as to what corrective action is
taken if an out-of-control event occurs and how it is docu-
mented and used to improve laboratory performance. The docu-

mentation shall be easily used by all personnel and shall be
part of routine laboratory procedure.
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* Procedures for assuring that results for samples processed

during out-of-control conditions are not reported shall be
outlined.

* The conditions necessary to reestadblish control and criteria
for assuring the system is operating properly.

Data Evaluation and Data Reduction

A discussion of data evolution procedures for each analytical method
as vell as for an entire data set shall be included. The process
of certification of reviewed data shall be outlined with an expla-

nation of hov suspect data are flagged if they are suspect but still
reported.

Holding Times and Preservatives

The document shall include laboratory policy for meeting holding
times for sample analysis and how it is assured that these are met.
The sample storage requirements, holding times, and preservatives

specified in Tables 3.1, 3.2 and 3.3 are minimal criteria for Navy
approval.

Internal Laboratory Audits and Approvals from Other Agencies

A listing of approvals from other agencles and states gives an
indication of the general quality and type of laboratory experience
the organization has. If the laboratory performs self-audits, the
frequency and method of documentation shall be outlined.

e

Document Control

The QA plan shall outline the flow of documents containing COC and

data. The plan shall explain how documents are checked, signed,
and filed.

QA Reports to Management

The plan shall include the frequency and information of management
QA reports.

Accuracy, Precision, and Completeness

The plan shall include the laboratory's definition and method of

evaluating the precision, accuracy, and completeness of measurement
parameters and of evaluating data sets.

CONTROL SAMPLES

Control samples are those samples containing known concentrations

of analytes that are introduced into a run of environmental samples to
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monitor the performance of the analytical system. Control samples
involving duplicates, blanks, analytical standards, reference materials,
and spikes can be used in different phases of the overall analysis from
sampling through storage, transportation, and preparation to the analyti-
cal method {tself. The choice of types of controls relates to the
analysis phase(s) to be controlled and the information (e.g., precision,
accuracy, interferences, recovery) to be developed.

The QA plan describes generally hov and vhere such control mechanisms
are used by the laboratory. Control materials may be purchased from
commercial sources, the National Bureau of Standards, or the EPA. A brief
description of each control sample (or set of samples) used shall be

provided in the MPR, subsequent to its introduction, and shall cover the
following items.

1. Where the control samples are made.
2. How they are made.

3. How many are made and with what frequency.

4. How they are used.

Physically (e.g., placed in the sample tray along with 14 environ-
mental samples just before the samples enter the processing stream).

Analytically (e.g., used to determine the recovery factor of the
procedures; used to chegk for interferences).

5. Frequency of analysis of control sample.

4.4 CONTROL CHARTS

Control charts provide a useful tool in assessing QC efforts and
improving processes through graphic displays of a parameter(s) and its
variability over time. The parameter plotted on the chart is usually
related to control sample testing--either directly in terms of con-
centrations or indirectly in terms of derived information such as means
of concentrations, ranges of concentrations, percent recovery of spikes,

relative percent differences based on duplicate results, or slopes of
least-squares data fits.

The laboratory should include 1in its QA plan, as required {n
Sect. 4.2, a brief description of the basic methodology used in control
charting, covering such considerations as the following.

1. Verification that the methods are valid and working properly prior
to beginning control charts.

2. Number of control samples per run.

3. Number of runs analyzed.
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4. Parameters to be plotted against time and the general formulae for
developing these parameters.

S. Statistical/mathematical basis for assigning warning and rejection
limits on the charts in terms of, for example, standard deviation.

6. Types of shifts, trends, or biases thit may typically be revealed by
these charts.

4.4.1 MHethod Blank/Spike Control Program

Controls are required for only the methods and analytes pertinent
to the program. The laboratory shall employ a measurement-control pro-
gram which, as a minimum, consists of monitoring the results of laboratory
preparation and analysis of control samples using statistical control
charts. The basis of this program is to demonstrate that the laboratory
method for sample preparation and analysis is working properly. This
minimum program consists of using the laboratory's distilled and/or
deionized water and spiking it with known compounds or elements. By
plotting the results of the method blank spike on control charts, a true
picture of the actual process of sample analysis is obtained with fewer
problems from matrix effects and sample nonhomogeneity. This information,
used in conjunction with matrix spike recoveries, can aid in determining
whether an out-of-control condition is due to laboratory problems or
matrix problems. Therefore, one batch of control material is the spiked
laboratory blank water. The second batch of control material is a soil
or sand. This soil can be pulverized and homogenized. 1If the soil used
is known to contain some of the analytes of interest, then no spiking
may be required. Additional spiking may be done to an aliquot of control
soil just prior to sample preparation. The method blank/spike water
(laboratory water) should be analyzed when water samples are analyzed
and the method blank/spike soil analyzed alongside soil or waste samples.

The analytes selected for spiking should be representative of the
compound class for the organics. It is sugpested that the surrogates
used for volatiles and base/neutral/acids (BNAs) analyses be used as
control analytes for the GC/MS methods. At least two pesticides should
be used when pesticide methods are performed and one polychlorinated
biphenyl (PCB) when PCBs are analyzed. For wet chemical methods, a
single spike of an appropriate control for each method may be used. As
an example for cyanide, a control of sodium cyanide from a source other
than that used for calibration may be spiked into water and analyzed
alongside the water samples. For the metals, it is suggested that at
least three of the metals typically analyzed by ICP be monitored and that
each element analyzed by furnace or flame atomic absorption be monitored.

4.4.2 Control Sample Quality

The laboratory QA plan shall describe the steps which will be taken
to ensure and verify the quality of the two types of control samples of

Sect. 4.4.1. The QA plan shall address the following concerns pertaining
to the control batches.
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How the batch will be selected.

Shelf life of control batch.

Under what conditions the batch wvill be stored.

Hov the batch will be homogenized.

How and vhen the {ndividual samples will be taken.

How and vhen the sample will be spiked.

How the batch will be replaced as it is depleted.

How the control charts will be affected by changes in batches.

0~ OWU W

The QA plan shall address the following concerns pertaining to the
spikes.

What compound/element will be used to spike.

How the spike material wiil be selected.

Target concentration of spiking compound/element.

How long the spike is expected to last.

Under what conditions the spike will be stored.

How the spike will be homogenized.

How and when the individual samples will be taken.

How the spike will be replaced as it is depleted.

How the control charts will be affected by changes in spikes.

OB~ WA
v e s & = s e e @

4.4.3 Minimum Statistical Control Charting

As & minimum, the laboratory shall run tvo control charts for each
analyte listed in Table 4.1. These charts shall monitor the laboratory
measurements obtained from individually spiked water samples and indivi-
dually spiked soil samples. e

Each control chart shall consist of a center line, two warning
limits, and two control limits. The control chart parameters should be
calculated according to the formulae provided in Table 4.2. A minimum
of 20 points/chart shall be obtained prior to the initial attempt to
establish the control chart parameters.

If the laboratory does not have 20 points to use in setting control
chart limits, the recommended EPA recoveries for the method will be used
until such time as 20 points are attained.

4.4.4 Minimum Criteria for an Out-of-Control Condition

A laboratory process for a particular analyte should be considered
out of statistical control whenever, as a minimum, any one of the follow-
ing conditions is demonstrated by a control chart monitoring that analyte.

. Any one point is outside of the control limits.

Any three consecutive points are outside the varning limits.

Any eight consecutive points are on the same side of the centerline.

. Any six consecutive points are such that each point is larger
(smaller) than its immediate predecessor.

5. Any obvious cyclic pattern is seen in the points.

»H W -
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Table 4.1. Typical number of
analyses to be monitored through
measurement control program

Number Analyses

1 Metals by AA and ICP
Mercury

Volatiles

Wet chemicals

PCB

Pesticides

Base neutrals

Acids

W WK = W= O

4.4.5 Reactions to Out-of-Statistical-Control Conditions on
Control Samples

The laboratory QA plan shall describe the steps which will be taken
in the occurrence of an out-of-statistical-control condition from the
control charts of Sect. 4.2.3. The steps should be similar to those
requested jin Sect. 4.6 but shall include those actions related to the
quality and stabjlity of the control batches, sampling, spiking, and
handling of the control samples.

4.4.6 Administration of the Control Charts

The laboratory QA plan shall address the following aspects of admini-
stering the control charts of Sect. 4.4.2.

What types of laboratory activities the control charts will monitor.
How often control samples will be run.

How soon after results are obtained will charts be monitored.

Who is responsible for reading the charts.

How will changes in people, equipment, processes affect the charts.
How often and under what circumstances will limits be updated.

(o JULV, IV SN UV R N I ]

4.4.7 Statistical Quality of the Control Charts

The formulae for the control chart parameters given by Table 4.2
are those commonly accepted and used. They are based on normally dis-
tributed measurements and short-term variation. If these bases are
inappropriate, the charts will not perform as desired. The charts will
either falsely signal out-of-control warnings more frequently than usual,
fail to detect existing out-of-control conditions as often as they
ordinarily would, or both (for different types of out-of-control states).
In order to correct any problems due to improperly fitting control charts,
the laboratory may propose alternate methods for setting the control
chart parameters for those analytes of Table 4.2. All such proposals
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Table 4.2. Control chart formula for Water and
Soil Control Batch Program

Definitions

Let X;, X3, X3, ..., X5 (n>=20) represent the first n time-ordered
determinations for an analyte of Table 4.2 from either the water or soil
contrel batch program.

Then, define the following:

"
1

average = (1/n)(X; + X3 + ... + Xp),
| X¢ - X411 =2,3,...,n
R; = average moving range of two successive points,

o
[0
[ ]

[1/(n - DI X - X [ e X - X e cin +] %Xy - X 1 -

Control Chart Parameter Estimation

Parameter Symbol Formula
Centerline CL X
Upper control limit ucL X + 3R;/d,
Lower control limit LCL X - 3R, /4,
Upper warning limit UWL X + 2R;/d,
Lower Warning limit LWL X - 2R, /dy

(d = 1.128, factor from tables for control charting within n = 2, see
American Society for Quality Control)

should include data and supportive statistical evidence. Possible
alternate statistical approaches can include using nonparametric tech-
niques, medians instead of averages for the centerlines, identifying
sources of variation, using long-term variation instead of short-term
variation in setting limits, and transformations of the data.

4.4.8 Example of Setting Control Limits

As an example of setting control chart parameters and a very brief
introduction to interpretation of the chart, consider the following:
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A sample is obtained from the batch of control soil which
has been thoroughly mixed and is stored in a special atmospheri-
cally controlled location. It is carefully spiked with known
amounts of the constituents of Table 4.2 and sent to sample
preparation to be processed with a customer's solid waste
samples. It is analyzed along with the other samples. It {s
subjected to the same types of treatment as the other samples
in the batch. This scenario is repeated until 20 control
samples have been analyzed.

The data are listed in Table 4.3. Also shown are calcu-
lations according to the formulae in Table 4.2, Figure 4.1
displays the results of the initial attempt at sizing the data
to the control chart parameters. The point falling above the
upper control limit was investigated. It was determined that
the sample had received s double spiking and, thus, was deleted
from the second iteration calculation of the chart parameters.
Figure 4.2 shows the second fitting. This fit appears adequate,
and the chart 1is approved by the LQAC authority. Had no
explanation for the high result been found, the first calcula-
tions would have been used. The chart would have been placed

under a probationary condition and its performance monitored
with guarded caution.

4.5 OUT-OF-CONTROL EVENTS

. The interpretation of control charts can reveal shifts, trends,
biases, and conditions where parts of the analytical system are out-of-
control. The contract laboratory should specify in the QA plan its
criteria of defining an owt-of-control condition related to the different
zones on a control chart [e.g., data beyond the rejection limits, data
in the zone(s) between the rejection and warning limits, and data inside
the warning limits] and different patterns within these zones [e.g.,
number of consecutive data points on one side of the mean, number of
consecutive data points in the middle zone number of monotically changing
data points, obviously repetitive patterns (Garfield, 1984)]}.

The laboratory shall identify what actions will be taken when the
warning and/or control limits are exceeded. Warning conditions may only
require more frequent observations of a piece of equipment, while rejection
conditions require shutting down an instrument.

Any incident that delays sample processing for a period of time,
affects holding times, or delays work by more than twvo days should imme-
diately be reported by phone to the NCR. The NCR should be informed as
soon as the problem is solved and an explanation given as to the corrective
action taken. An example of this type of event would be the breakdown
of a GC/MS system used for VOAs which could not be repaired for several
days. If the laboratory could not use another instrument in its labora-

tory, then provisions for another approved laboratory to analyze the
samples would need to be made.
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Table 4.3. Data and calculations for control chart example

Moving
Order Result range
I X | Xy - X1 - 1]
1 12.25
2 7.52 $.73
3 12.29 4.78
4 10.04 2.25
-] 8.48 1.586
6 10.89 2.40
7 9.57 1.32
8 11.40 1.83
9 9,28 2.12
10 11.66 2.39
11 12.06 0.40
12 8.52 3.54
13 11.14 2.62
14 19.56 8.42
15 10.48 9.08
16 9.12 1.35
17 12.79 3.66
18 10.30 2.49
19 5.54 4.76
_20 8.93 3.39
Sum 211.82 63.0

First calculations (Fig. 4.1)

Average = 211.82/20 = 10.591
Average moving range = 63.09/19 = 3,321

Centerline =« 10.591

Upper control limit « 10.59] + 3 x 3.321/1.128 = 19.423
Lower control limit = 10.59) - 3 x 3.321/1.128 « 1,758
Upper warning limit = 10.591 + 2 x 3.321/1.128 = 16.479
Lower warning limit = 10.59) - 2 x 3,321/1.128 = 4.703

Second Iteration after Removing Point #14 (Fig. 4.2)

Average = 192.26/19 = 10.119
Average moving range = 46.26/18 = 2.570

Centerline = 10.119

Upper control limit = 10.119 + 3 x 2.570/1.128 = 16.954
Lower control limit = 10.119 - 3 x 2.570/1.128 = 3,284
Upper warning limit = 10.119 ¢+ 2 x 2.570/1.128 = 14.676
Lower wvarning limit = 10.119 - 2 x 2.570/1.128 « §5.562
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Many laboratories use forms to aid in rapidly reporting out-of-
control events and corrective actions. One way to expedite the more
routine out-of-control occurrences, which are frequently corrected by
the analyst prior to running samples, i3 to list these on a form. For
instance, a form for the GC/MS laboratory might li{st events such as con-
tinuing check standard outside limits, tune not met, and peak areas for
the internal standard outside criteria. The analyst would check the
occurrence, note that the {tem was corrected prior to sample analysis,
initial, and date the form. If forms for out-of-control events are made
specific to the group using these, time can be saved in documenting

events and corrective actions (see Sect. 4.2 for examples of out-of-
control events).

4.6 CORRECTIVE ACTION REPORT

For out-of-control incidents, it is essential to document the nature
of the incident and the corrective actions taken to set the system back
"in control." A corrective action report, to be signed by the laboratory

director and the LQAC, should be reported in the MPR to the NCR and dis-
cuss the following topies.

1. Where - did the out-of-control incident occur (laboratory name,

address, telephone number, section name)?
2. When - did the incident occur?
- was it corrected?
3. Who - discovered the out-of-control incident?
- verified the incident?
- corrected the problem?
4. What - was the name of the test?
- was the disposition of the test or control and/or instrument?
- was the nature of the corrective action?
- will be done to prevent the reoccurrence of the problem?

5. Why - did the incident happen (if scientific explanation is
avajilable)?

A copy of the subject control charts and other data describing the

out-of-control conditions should be included in the corrective action
report.

All out-of-control incident documentation and copies of the corrective
action reports sent to the NCR should be
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1. placed in the laboratory archive record for the sample(s) in question,
2. placed in the LQAC's file of incidents documentation, and

3. referenced and bdriefly described in the MPR.
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S. PROFICIENCY TESTING

Prior to beginning analysis of field samples, each laboratory must
analyze proficiency samples for chemical substances representative of
those anticipated in environmental samples. The purpose of proficiency
testing is to gage each laboratory's proficiency with samples which are
designed to mimic field samples. A second benefit of performance samples
is to provide a known material from a source outside the laboratory which
can be used to evaluate the laboratory's performance.

$.1 SUBMITTING THE PROFICIENCY SAMPLES

Proficiency samples will be provided to the LQAC within ten working
days of receipt of the site work plan. The samples may be soil or water
samples or vials of concentrate. The laboratory will be directed as to
any required sample reconstitution and the analytes to be determined.
If analyses are to be subcontracted to a second laboratory, appropriate
proficiency samples must be sent by the NCR to that laboratory as well.

S.2 RESULTS OF PROFICIENCY SAMPLES

"Results of proficiency sample analyses are to be received by the
NCR within 20 working days after receipt of the samples. The NCR must
have the data at least five working days prior to inspection in order to
properly evaluate the data. If performance samples are to be subcontracted
to a second laboratory, the data report should be sent directly to the
primary laboratory by the subcontract laboratory. The entire performance
data package is then submitted to the NCR. QC data such as blanks, spikes,
EPA controls, daily calibration check standards, sample chromatograms,

mass spectra of identified compounds and raw absorbance data for metals
shall be provided.

5.3 EVALUATION OF PROFICIENCY SAMPLE RESULTS

The NCR will compare the laboratory's evaluation of proficiency
sample results to peer group proficlency sample results.

Performance will always be acceptable if the laboratory results are
not statistically different from the peer group results, at 951 confidence,
and no procedural problems are found during the laboratory inspection.
For nonacceptable results, the records will be reviewed to determine
the cause for the nonconformance. The actual limits for a batch of per-
formance samples will be provided only after the batch is discontinued.
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6. LABORATORY INSPECTION

The laboratory Inspection will occur within 45 days after the labora-
tory(s) have provided the first edition of the QA plan, the site-spacific
work plan, and the performance sample data. The inspection will be per-

formed by an experienced chemist from the NCR. The chemiat may be
accompanied by the EIC.

6.1 PURPOSE OF INSPECTION

The purpose of laboratory inspection is to verify that the Navy QC
requirements are being met as reflected by the laboratory's daily opera-
tions in adherence to the QC plan received by the NCR.

6.2 INSPECTION PROCEDURE

The laboratory inspection involves four phases.

1. Overview and Orientation

The inspector meets with the laboratory management, including the
laboratory director, the LQAC, and others as the director deenms
appropriate. The objectives of the visit are reviewed and a schedule
established. The inspector discusses the review of the laboratory's
QA/QC plar and the results of the proficiency testing.

2. Observation, Examination, and Review

e

According to the schedule, the inspector does the following.

¢ Yitnesses performance of specified analytical procedures.

¢ Reviews sample handling and storage procedures. The inspector
will follow the trail of the performance samples through the
laboratory.

¢ Examines the QC records including QC manuals, instrument calibra-
tion and maintenance records, control charts, instrument run logs,
sample preparation logs, notebooks used to document analysis,
corrective action reports for out-of-control events, and perfor-

mance data generated for other programs such as Superfund CLP and
state drinking water.

3. Findings

The inspector conducts an exit interview with the laboratory director,
the LQAC, and any other laboratory personnel the director deems
appropriste. The inspector summarizes the findings of the visit and
detajls specific deficiencies to be addressed by corrective action.
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Recommendations regarding corrective action may be provided. A
written report summarizing the findings is provided to the LQAC, the
Navy EIC and NCR, and engineering contractor within ten working days
of the inspection.

Corrective Action (if required)

Within ten days of receipt of the findings, the laboratory submits to
the NCR and the EIC a plan to correct the deficiencies identified in
the inspection. The plan should include for each deficiency, a
description of the corrective action and a date indicating when the
action is to be implemented or completed.

A repeat inspection may be required in instances where the number of
deficiencies requiring corrective actions are complex. Repeat inspec-
tions will be scheduled for the earliest possible date after the last
corrective action plan is received by the NCR.

The laboratory shall send a follow-up report which supplies infor-
mation indicating the proof that the plan has been carried out. For
example, if no control charts exist, then the plan would state that
these would be in place by a specific date, and the follow-up report
would contain copies of the control charts.
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7. ANALYTICAL METHODS

An analytical method is a series of steps or procedures that must
be performed to determine the identity and quantity of analyte in a
sample. The methods to be employed by the Navy-approved laboratory fall
mainly into two categories--those which have been approved by the EPA
and those which have been developed by the Army. The former refer pri-
marily to the methods presented in the Federal Register of October 26,
1984 (49 FR 43234), where the EPA has listed ~250 pollutants (pp. 4325!-
43258) or pollutant categories and the method(s) by which each must (by
virtue of final or final interim ruiing status of the methods) be tested.
The acceptance of methods not under either status will be handled on a
case-by-case basis among the concerned parties. Non-standard methods
shall be submitted to the NCR who will discuss the method with Navy and
EPA personnel prior to use on Navy projects. Other applicable EPA methods
include the SW-846 methods which are applicable to Resource Conservation

and Recovery Act sites and the Superfund CLPs which are applicable to
the CERCLA sites.

Many of the EPA methods are found in the documentation of other
organizations (e.g., U.S. Geological Services, ASTM) and are incorporated
by reference into the regulations. Such incorporation involves listing
the organization, the specific document and its date, the method number
assigned by the other organization, and perhaps a page number in the
document of the other organization. Technically speaking, to maintain
the applicability of the regulation, no deviations from the given cita-
tions are allowed by the EPA, even in cases where an organization (ASTM,
for example) may have an updated version of the method. However, there
are instances where EPA regional offices have granted exceptions to dif-
ferent laboratories for the testing of various substances. 1I1f a labora-
tory has such a variance, in writing, from the EPA (either to use a
different ASTM method, for example, than the one cited in the October 26,
1984 Federal Register or to use a somewhat modified method, for example,
than the one cited in the October 26, 1984 Federal Register), a copy of
the variance (sent to the NCR) may be used to seek Navy approval of the
different or modified method. It must also be shown that the conditions
for which the variance was issued by the EPA are similar to the expected
conditions (sampling and handling techniques, environmental matrix, con-
centration range, interferences, etc.) in the IRP.

It is also recognized that the analyst may have some leeway resulting
from the regulations themselves. For instance, in the October 26, 1984
Federal Register, several methods are listed involving GC. Typically,
in paragraph 8.1.2, these methods allov the analyst "certain options,”
provided various subsequent QC requirements are met. For example, the
EPA allows some flexibility in the procedures (and no written permission
is needed from the EPA) once a sample has been extracted and placed into
the instrument. On the other hand, changes in operations prior to this

instrumental analysis (e.g., preparation, storage) would probably require
written documentation.
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The Federal Register of October 26, 1984 (49 FR 43437) also contains
a proposed ruling where additional substances and methods are listed:
specifically, some proposed modifications to Tables IC and ID (Tables 7.1}
through 7.5 of this guide) of the previously mentioned final rule. 1In
those cases vhere a substance/method does not appear on one of the earlier
tables but does occur on one of the proposed listings, the method in the

proposed listing is recommended by the EPA (Medz, 1985) but without any
regulatory force.

For the analytical method to be used in the case of munition-related
substances, the laboratory should consult the NCR who will forward a

copy(s) of the appropriate method developed by the Army Toxic and
Hazardous Materials Agency.

For biota and air samples, the methods must be evaluated individually
by the NCR to determine whether they may be used for the work in question.

A list of references containing methods, statistics, and sampling
information is supplied in the Bibliography of this document.

For Level D QC sites, the current CLP methods and documentation must
be followed. For methods not covered by CLP and for sites requiring
Level D, the latest edition of SW-846 or other methods listed in Tables 7.1
through 7.5, may be used. For the Levels C and E sites, CLP methods,
SW-846 methods, or other methods listed in Tables 7.! through 7.5 shall
be used. The exception to the Levels C and E method requirement occurs
in the volatile and semivolatile area. 1In any level of QC and for any

site where volatiles and semivolatiles are analyzed by GC/MS, the current
CLP methods shall be used.

7.1 QC REQUIREMENTS FOR THE LABORATORY

The following are the minimum QC requirements for the laboratory
analyses. For Level D QC, the current CLP QC requirements are specified.
For methods not defined in the CLP, the blank, blank/spike, matrix spike,
and matrix spike duplicate shall be performed for every 20 samples of
similar matrix. The batch size for Level D QC is 20 samples.

In Levels C and E, the optimum batch size is determined by the number
of samples of similar matrix which can be processed simultaneously through
the entire preparation and analysis process. For example, {f 5 samples
can be extracted and 20 analyzed by the instrument, the batch size is

S. Once this is determined, it is used wvith the blank/spike control pro-
gram in the following manner.

In Levels C and E, a blank/spike control shall be analyzed with each
batch and shall be plotted on control charts as described in Sect. 4.4.
For metals, anions, and other wet chemical analysis, a method blank shall
also be processed with each batch and shall contain less than the method
detection limit for compounds of interest. In any method using surrogates
spiked into the blank, the blank shall serve as both the method blank
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Table 7.1. List of approved biological test procedures
(40 CFR, Part 136, July 1, 1987)

Pwameter and urvits

EPAS

Baciers
1 Comtorm {lecal} number per 100 mi ... ... ..
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Table 7.2. (continued)
Reference (Method No. or Page)
Sw
EPA Methods
Paramaeter and Unns Method 1979 18tn €4 AST™M usGs' Other
12. Cagmium—=Totsl?, Digestion? foliowed by
mo/L AA dicoct aspiration, 2131 JOJAor 8 DISST7-B4AorB) 1-3135-840r  JI08H.pIT*
1-3136-84
AA furnece. "2 304 - -
inductively coupled
plasmas. - - -— - 200.7¢
Voltametry'?, or - - 03557-84C) -
Colonmetrc {Dithizone). — 3108 - -
13 Catcrum—~Totald, Dwgesuon? followed by
mg/L AA direct sspirsuon, 218 303A 0511.848) 1-3152-84
Inductively coupied
plasmas. o -— - -_— -— 200.7°
Titnmatne (EDTA). 2152 e 0511-84(A) -— ’
14 Carbonaceous bio- Dissolved Oxygen
chemcsl oxygen Oepletion with
demand (CBOODy. nitrification INhibaor. -_ 50725 ¢.8) - -
M/L"
15 Chemical oxygen Titrimetrnic. or. 4101, SOBA D1252-83 1-3580-84-0r 33.034% 9.1 7®
demand (CODI. 410.2. 1-3562-84
mg/L 4103
Spectrophotometne.
manusi or aulomated. 4104 - —_ 1-3561-84 Notes 120r 13
16 CNhloride. mg/L Titrimetnc {silver nitrate) - 407A DS12-81(B) 1-1183-84
or (Mercurnc mtratel or 3253 4078 D512-81(A) 1-1184-84 33087
Colorimetrnic. manual or — - 0512-81(C) 1-1187-84
Automated 3280, 407D - 1-2187-84
{terncyanide) 3252
17. Chiorine—Tota! Titrimetrc
res:dusl, mg/L Amperometrc direct 3301 408C D1253-76(A) -
Starch end posnt direct, 3303 408A D1253-76(8) -
Penn 183
Back Litration either
eNnd poIne's, or 330.2 4088 -
DPD-FAS, 304 4080 - -
Specurophotometne, DPD. 3308 408BE - —
or Electirode - - - - Note 'S
18. Chromum Wi 0.45 mcron filtration
dissolved, mg/L foliowed by
AA chalsuon-extraction, 218.4 3038 - 1-1232-84
or Colorimetne
(Diphenyicarbazide). - - - 1-1230-84 078
19. Chromwum—Total®.  Diwgesnon? followed by
mg/L AA dicect aspiration, 218 J0IA D1687-84{0) 1-3236-84 33.089
AA chelation— .
entracrion, 2183 3038 - -
AA furnace, 2182 04 - T
Inductivety coupled
plasma, or - - -— - 200.7¢
Colorimetnic
(Owphenyicarbande). - 28 D1687-84{A) -
20. Cobatt—Total?, mg/L Digestion? lollowed by
AA direct aspiration, 219 303A0r8 D3558-84{Aor8) 13239-840r pIW
1-3240-84
AA furmnace, or 2192 04 - -
Inductively coupled
plasma — - - - 200.7¢
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Table 7.2. (continued)

Reference (Method No. or Page)

£ 8
EPA Methods
Parameter 30d Unnty Method 1979 16th Ed. ASTM uUsGs' Other
21. Color. platinum cobet Colormetric (ADMIL, or 110.t 2040 - - Note 17
writs or dominamt (Pletirurn cobeit), or 110.2 204A - 1-1250-84
wavelongth, hue, Spectrophatometne. 110.3 2048 - -
Tuminance, purty.
21. Copoer—Tote, Digesuon? followed by
mg/L AA dicect aspiration, 2201 03A 8 D688 84Dor 8} 13270-84 or 33.0897, .37
+3271.-84
AA furnace, 220.2 304 - -
inductively coupled
plasms, - - - - 200.7¢
Colorimetne
{Neocuproinel, or - 3138 D1688-84(A)} -
{8icinchoninate). - - - - Note 18
23. Cyamde—Total, Manusl distiliation wah
mg/L MgCl, followed by -— 4128 - -
Titrimetne, of — 412¢C - - p.22¢
Specirophotomaetrie,
manusl or 335.2 4120 02036-82(A) 3300-84
Aviomated.*? 3353 - 02036-82A) -
24 Cysnide amenable to  Manyal distllation with 338.1 412F 02036-82(8) -
chiotination, mg/L MgCly foliowed by
Rmetne or
spectrophotometric
25. Fivonde—Totsl, Manyal disuitation® - 411A - -
mgsL followed by
Eiectrode, manual of 0.2 4138 01179-80x81} —_
Automated, - - - 1-4327-84
Colonmetrc (SPADNS) 340.1 413C D1173-801A) -
or Automated
complexons. 340.2 413E - -
26 Gold—Total’, mg/L  Digeston? hollowed by
AA durect aspiration, o 2341 303A - -
AA furnacs. 233.2 04 - -

27. Kardness—Total, as  Automatad colonmaetne, 1301 - - -
CaCO,y mgAL Tanmetne (EDTAL or 130.2 J148 D112€-80 1-1338-84 33.082?
Ca plus Mg as thew
carbonates. by inductively
coupled plasms or AA
direct aspiration. {See
Parameters 13 and 33.)

28. Mydrogen ion Elecuometric. 150.1 421 D1293-84A0r 8) 1586-84 33.0062
{pH) pH unus measwemant, or
Avtomated slecirode. - - - - Note 20
29. widium—Total, Digestion? followed by
mg/L AA direct aspiration, o 235.1 J03A - -
AA furnacse. 235.2 304 - -
30. ¥on—Totsl®, mg/L Digestion? loliowed by
AA direct sspiration, 236.1 303A0r 8 D1088-84{Cor D) 1-J381-84 33.0890
AA turnace, 236.2 304 - -—
Inductively coupled
plasma, or - - - —_ 200.7*
Colorimetric

{Phenantivoline). - e 01068-84A) - Note 21
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Table 7.2. (continued)
Reterence {Method Ne. or Pagel
S
EPA Methods -
Parameter and Units Method 1979 16n Ed AST™M UsGs' Other
31, Kjeldanl nitrogen—  Digestion ang disullation 381 3 420A 0c 8 0I590-84A) -
Total. {ss NL mg/L foltowed by
Titratron, 383 470 03590-84A) - 32.0812
Nessionzation, 383 4178 03590-84A) -
Electrode. %13 417 orf - -
Aylomated phenate, %1 - - 1-4551.78"
Semi-sutomated dlock
digestor, or 3%1.2 - D35%0-84A) -
Potantiometr. 351.4 - 03590-84A) -
32 Lesd~—Totat?, mg/L  Digestion? loliowed dy
AA direct 23piration, 2391 303Aor8 D3I559-85(Aor B) 13399-84 33.089
AA furnacs. 2392 04 - -
inductively coupled
plasma, - - - - 200.7¢
Voltametry'®, or - - DJ3559-8%C) -
Colonmatrc (Dithuzone). = 3188 -— -—
33. Magresium—Totats.  Digestion? foliowed by
mg/L AA direct asprration, 2421 303A 0S11-848) 1-3447.84 33.089¢
Inductively coupled
plasma, or - -_ - -— 200.7¢
Gravimetne -— 3188 OS11-T7(A} —
34 Manganese—Total), Digesuon? foliowed by
mg/L AA girect aspiration, 2431 30JAor8 0DBS8-84BorC) 1-3454-84 33.089*
AA turnace, 2432 304 - —
laductivety coupled ™™
plasma, or -— - - - 200.7¢
Colorimetrc
{Persuliatel, of - 3198 DB53-84(A) - .1282
{Periodate) - - - - Kot 22
35 Mercury—Towtd, Cold vapor. manusi or 2481 J0IF 03223-80 1-3482-84 J33.09%
mg/L Automated. 248.2 -— - -
38 Molybdenyme Digestion? lollowed by
Total?, mg /L AA @irect aaprration, 2481 03¢ - 1-3490-84
AA furnace, or 2482 304 - -
Inducirvely coupled
plasma. - - - - 200.7¢
37. Nicket—Totsl, Digestion? foliowed by
mg/L AA diroct aspsrstion, 2491 303A0r8 D18BE-B4Cor D) -3499-04
AA fyrnacs, 249.2 304 - -
inductively coupled
plasma. or - - - - 200.7¢
Colorimaetric
{Heoptoxime). -— 3218 -— -
38. Nitrate [as NL. mg/L  Colonimetric (Brucine B2y -— 0992-71 - 33.0631, 419D,
sulfate), or p.28°
Nitrate-nitrie N minus
Nitrite N (See parameters
39 and 40).
39. Nitrate-nitrite {as Nl  Cadmium reduction,
mg/L Manuat or 3833 418C 03887-85(8) -
Avtomated, or 353.2 AVSF D3887-850) 1-4545.04
Automated hydrazine. IS -— - -
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Tadle 7.2. (continued)
Reterence (Methad No. or Page)
.
Era Methods
Parameter and Uniy Maethod 1979 16h Ed. ASTM UsGs' Other
40. Nitrne (as NL. mg/L  Spectrophotometne,
Manusl or I54.1 419 012%54-87 - Note 24
Avtomated
{Oiazotuastion), - - - +-4540-84
41, Qil and gresse— Gravimetne (extraction). 4139 603A - -
Totai recoverabia.
me/L
42. Organc carbon— Combustion or oxdation. 4181 S08 D2579-85(A or 8} - 330447 p 4
Totel (TOCL mg/L
43. Organic nitrogen Towsl Kjsicani N
(as N) mg/L {Parameter 31) minus
ammonis N
Parameter 4)
44 Onhophosphate Ascorbic 8cvd method,

{as P). mg/L Automated or 3869 424G - 1-4601-84 31182
Manusl single resgenmt. 3852 42¢F 0615-82(A) - EERRRL)
or Manual two resgemt.  J88.3 - - -

45. Osmium—Total?, Orwgesuon’ followed by
mg/L AA direct aspiration, o 252.1 303C - -
AA furnacs. 2522 304 - -
48. Oxygen, dissolved, Winkler (A2:de
mg/L modification), or 360.2 4218 0888-81(C) -1575-78? 33.02¢80
Electrode. 360.1 421F -_ -1576-79
47. Palladium—Totel?, Digestion? followed by
mg/L AA direct 3tpiranon, or  2SX'T - - - pSay
AA furnacs. 2832 - - - p.S28*
48 Phenols. mg/L Manual distillation? 420.% - D1783-80(A or 8} - Note 28
followed by
Colocimetric (AAAP)
manvel. o 420.1 - - - Note 26
Automated'?. 420.2 - - -
43. Phosphorus Gas-hquid
{etemental) mg/L chromatography. — - - - Note 27
$O. Phosphorus—Totsl,  Persuifate digestion J65.2 424CN) - - .12
mg/t followed by
Manual or 385.20r  424F D515-82(A) -
366.3
Automated sscorte 365.1 424G - 48600-84 33.1182
acid reduction, oF
Semi-sutomated block
digesior. 365.4 - - -
§1. Platinum—Total, Digestion? followsd by
mg/\ AA direct aspiration, or  258.% J03IA - -
AA furnace. 255.2 304 - -
$2. Potsssium—total®, Oigestion followed by

mg/L AA direct sspiration, 288.1 034 - 1-3630-84 331038
Inductively coupled
plasma - - - -— 200.7¢
Flame photometric, of - 3228 D1420-82(A) -

Colorimetric
(Cobaninarate). - - - - 3178
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Table 7.2. (continued)
Reforence (Method No. or Pagel
St
EPA Meotheds
Paramaeter and Unuts Method 1979 18 B0 ASTM USGS! Other

53. Res:due—Total, Gravimetne, 103-108°C. 1603 084 - 1-37%0-84
mg/L

34, Residue—lihersdle. Gravimetnc 180°C. 160.4 2098 - 1-1750-84
mg/L

$S. Residue—nonfilter- Gravimetne 103-105°C  180.2 209C - 1-3766-84
adle, (TSSL mg/L post washing of residue.

$6. Residue—settieadie. Volumetric imhotl cone) 160.8 209¢€ - -
mg/L oF Pravimatnic.

5§7. Residus—volatile. Gravimetric. 550°C. 160.4 2080 - 1-3753-84
mg/L

58 Rhodium—Totall, Digestion? followed by
mg/L AA direct aspiration, or 2651 303A - -

AA turnace. 265.2 304 — -

$3. Ruthenium—Tota®.  Digestion? followed by

mg/L AA direct sspiration, or  287.%1 oA -— -
AA furnacs. 287.2 304 -— -—

80. Seienium—Total?, Digestion? followed by

mg/L AA turnsce, 220.2 304 - -
inductively coupled
plasma. or -— — -— - 200.7*
AA gassous hydnde: 2703 303¢€ D38S9-84A) +3887-84

61. Sihca—Dissoived, 0.45 mucron fitration

mg/L followed by
Colorimetric. Manusi or 3701 42%¢ 08S9%-8(x8B) -1700-84
Automated (Molybdo-
silicate) or - - - 1-2700-84
Inductively coupled
plasma. - - - - 2001

82 Silver—=Total'®, Digesuon? followed by

mg/L AA direct aspiranion, 2721 303A or B - £-3720-84 33.089,p.370
AA furnace. 272.2 304 - —_
Colonmetre
(Dithaonel. or - - - - 3198
Inductively coupled
plasma. - - - -— 200.

83. Sodium—Total?, Digestion? followed by

mg/L AA direct aspirstion, 2731 303A -— +-3735-84 NiIon
Inductively coupled
plasma, or - - - - 200,7¢
Flame pholomaetric. - 3258 D1428-82(A) -—

84. Specific conductances. Whaeatstone bridge. 120.1 205 D112S-82(A) 1-1760-84 33.002?
micromhos/cm 8t ’
a5°C

85. Sulfate (as SOJ, Auvtomated colorimetric  375.1 - -— -
mg/L {barium chioranilste)

Gravimetsic, or 378.3 420A 8 D518-82(A) . - .12¢
Turbidimetrne. 3754 -— D516-82(8) - 426CH
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Table 7.2. (continued)

Referance (Method No. or Pege)

S
EPA Methods
Parameter and Uns Method 1979 16th Ed. ASTM USGS® Other
88. Suifide (83 SI. mg/L  Tanmaetrc lodine) or 376.1 4270 - 1-1840-84 228A®
Colorumaetr (methylens
blue). 376.2 427¢C - -
€7. Suttite (as SO Titnimetric lodine- 7 428A 0133%-84C -
. L 4S8 wodste.
68. Surfactanis, mg/L Cotorimetrc (methylsne  425.1 8128 02330-8210) -
blve).
69 Tempersture, *C. Thermometrc. 1701 02 - - Note 31
70. Thallium—Totsf?, Digesuon? followed by
mg/L AA direct 8spiration, 2791 03A - -
AA furnacs, or 2792 304 - -
Inductively coupled
plasma. - - - - 200.7¢
71. Tin—Total?, mg/L Orgesuon? followed by
AA direct aspiration, or 2821 303A - 1-3850-79
AA furnace. 282.2 04 - —
72. Tuanium—Tolal?, Digesuion? followed by
mg/L AA direct sspitation, or 2831 303C - -
AA furnace. 283.2 304 - -
73. Turdsdity, NTU Nephelometric. 180.1 214A 01889-81 1-3860-84
74. Vanadium, Total?, Digeston? lollowed by
mg/L AA direct aspiration, 286.1 03C - -—
AA fyrnacse, 286.3. 304 - -
inductively coupled
plasma. or - - -— - 200.7¢
Colornimaetrc
{Gatlic s0d). - 3z7e D3373-84A) -
78. 2inc—Tota!?. mg/L Digestion? foliowed by
AA direct aspirstion, 289.% 303Aor 8 01891-84Cor 01 1-3300-84 33.0890. 9.37¢
AA furnacs. 289.2 304 - -
Inductively coupled
plasma, or - - - - 200.7¢
Colonmetne
{Dithaone) or - J28C - -
Rincon). - -— - -— Note 32

*"Methods for Analys:s of inorgenic Substances in Water and Fluvisi Sedimants,” U.S. Department of the Intenor, U.S. Geclogics! Survey,
Open-File Report §5-495, 1986, uniess otherwise ststed.

»Officisl Methods of Analysis of the Association of Official Anatytical Chemists,™ methods manusl, 141h od. {1985).

¥ or 1he determination of torsl metais the sample is not fiered before processing. A digestion procedurs is 7equired to sofubilize suspended
material and 10 dest1oy possidia organic-maetal complaxes. Two digestion procedures are given in “Methods for Chamicat Analysis of Water
and Wastes. 1973.” One (Section 4.1 .3}, is 8 vigorous digestion using nitric acid. A less vigorous digestion using nitric snd hydrochloric acids
(Sectron 4.1.4) is preferred. however, the analyst should be cautioned that this mild digesnon may not suffice for sl sample types.
Pacrticularly, # 3 colorimetric procadurs is 1o be employed. it is necessary 10 ensure that sll organo-metaflic bonds be brokan so that the metal
is in 8 reactive state. In those situstions, the vigorous digestion is 10 be preferred making censin that st Ao time does the sample go 10 dryness.
Samples contairung large amounts of organic materisls would aiso benefit by this vigorous digestion. Use of the graphite furnace technique,
inductively coupled plasma, 8s well s determinations for certsin slemants such as arsenic, the noble metals, maercury, selenium, and
ttanium require 8 modified digestion and in all cases the mathod wrrte-up should be consuhed for specific instruction and/or cautions.

NOTE: H the digestion included in one of the other approved refasrences is diferent than the sbove, the EPA procedure must be used.

Oissolved metals are defined as thoss constituents which wilkl pass through 8 0.48 micron membrane filter, Following filiration of the sample,
the referenced procedure lor 1013l metals must be followsd. Sample digestion for dizsolved metals may de omitied for AA [direct aspirdtion or
graphite furnace) and ICP analyses provided the sample solution 10 be anatyzed meets the following criteria:
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Table 7.2. (continued)

. has 8 tow CO0 (<201
.18 visDyly (7B NaDETENt with & turtdity messuremaent of 1 NTU or lees.
19 colociens with NG perceptabdle odor, and
. 18 of one hQuid phase and free of particulate of suspended matter following sexdification.

anoe

“The tull text ot Metnod 200.7. “Inductivety Coupied Plasma Atomw Emistion Spactrometric Method tor Trace Element Anglysis ot Water ang
Wastes.” 18 grven a1 Appendix C of this Pert 138.

‘Manusi disulistion 18 notrequired if comparability dsts on represemative sffiuent samples 870 on company fle to show thet thus preliminery
Gi1stHaLION $18D 10 AOL NECERIRTY, ROwever. Mmarw ¥l distiiigtion wall be reQuIred 0 ressIve 3Ny CONTOVRrIINt.

tAmmond. Automated Electrode Method, industrial Method Number 379-78 WE. dated Fedruary 19, 1978, Techncon AutoAnatyzer I
Technicon industnal Systems. Terrviown, NY, 10881,

TThe spproved method is that cited in “Methods for Determination of Inorganc Substances in Water and Fluvial Sediments."USGS TWHRI,
Book 5. Chapter A1 (1979).

tAmaegican Nationat Standerd on Photographic Processing Effluents, Apr. 1 1978. Available from ANS! 1430 Brosdway, New York, NY

10018. )

»'Selected Anasiviical Methods Approved and Cited by the Unitad States Environmental Protection Agency,” Supplemaent to the Filesnth
Edmon of Stancard Methods Jor the Examination of Weter and Wastewater (1981).

'*The use of normal and differenual puise voitags ramMps to MCresis senmtivity and resohution is sccedtadle.

""Carbonsceous biochemical oxygen demand (CBOD Y must not be confused with the traditionsl BOD, test which measures “1otal 800.” The
sadition of the nitrification 1INPbior 18 Not 8 procedurs! option. but must be included to report the CBOD, parameter. A discharger whose
permit requires reporung the traditional BODy may not use & nitrification inhibitor in the procedure for reporbng the results. Only when 8
discharger’s permit specifically siates CBOD, 13 required. can the permittes report date using the atrification mhidror.

"10IC Chermical Oxygen Damand Method. Ocesnography Internations! Corporstion. 512 Waest Loop, P.0. Box 2960, College Station, TX 77840.

"IChemical Oxygen Demand. Method 8000. Hech Hendbook of Water Analysrs. 1979, Hech Chemical Company, P.O. 8ox 389, Lovetand. CO
80537

‘*The Dack titration Mathod will be used 10 r830ive CONtTOversy.

*Orion Research Instruction Manusi, Res:dus! Chionne Electrode Modet $7-70. 1377 Orion Rasesrch incorpocated. 840 Memonal Orive,

Cambridge. MA 02138
'The approved maethod i3 that cited in Siandard Methods for the Ezamination of Watar snd Wastewaler. 1 4n Edition, 19786.

""Nationat Councii of the Paper industry for Air and Stream improvemant, {ing.} Techncal Bulletin 263, Decamber 1971

""Copper. Biocinchoinate Method. Method 8508, Hach Handbook of Water Analysia. 1979, Mach Chamical Company, P.O. Box 389, Loveland,
CO 80537

‘"Ahsr the manuasl distillation 1s completed, the autoanalyzer manifolds «n EPA Methods 335.3 (cyanide) or 420.2 (phenols) are simplified by
connecting the re-sample line directly 1o the sampler. When using the manifoid setup shown in Method 335.3, the buffer 6.2 should be
repiaced with the duffer 7.8 found in Method 335.2.

Hydrogen lon (pH) Automated Electrode Method. Industrial Method Number 378-7SWA. October 1978, Techmicon Auto-Analyzer i
Techricon Indusinal Systems, Tarrytown, NY 10591,

"iron, 1.10-Phenanihroling Method. Method 8008 1980. Hach Chemical Company, P.O. Box 389, Loveland. CO 80537,

1IMganganesa. Periodate Oxidation Method. Method 8034, Hach Mandbook of Wastawater Ansiysis. 1979, pages 2-113 and 2-117, Hach
Chemicat Company. Loveisna. CO 80537.

DGoarlnz. D .. Brown, E.. “Methods for Analysis of Organic Substances in Water,” U.S. Geologrcal Survey Technques of Water-Resources imw.,
book 5. ch A3 page 4{1972).

3*Nitrogen. Nitrite. Method 8507, Kach Chemical Company. P.O. 8cx 389. Loveland. CO 80537.

1 Jus1 prior to distilanon, adjust the sulfunc-acid-preserved sample 10 pH & with 1 ¢ 9 NoON.

The spproved method is that cited in SIandard Meihods for the Examunation of Water and Wastewaster. 1 41h Edion. The colorimetric reaction
18 conducted st a pH of 10.0 2 0.2. The approved methods are grivenon pp. 578-81 of the 14th Edition: Method $10A for distillation, Mo!hod
$108 for the manusl colonimetric procedurs. of Method $10C for the manuasi spactrophotometric procedure.

'R F Addison and R. G. Ackman, “Direct Determination of Elsmental Phosphorus by Gas-Uquid Clvomastography,” Jowne! of
Chromeatography. vol. 47, No. 1. pp. 421-426.1970.

MApproved methods for the analysis of silver in industrial wastewaters at concentrations of 1 mg/\ and above are inadequate where silver
1513 33 30 iNOrQanc halide. Silver halides such 39 the bromide 3nd chiornde e relstively insoluble in resgants such s nitric acxd but e
re20ily soluble in an aqueous butfer of sodium thiosulfate and sodium hydronde to a pH of 12. Therefors. for laveis of silver above | mg/L
20 mL of sample should be diluted to 100 mL by 29ding 40 mL esch of 2 M Na 503 and 2M NaOM. Standards should be prepared in the same
manner. For levels of silver below ¥ mg/L the approved method is sausiactery.

¥The approved method 18 that crted in Standard Methods fer the Examination of Water and Wastewster, 15ih Edition.

WThe approved method is that cited in Standard Methods for the Examinstion of Water and Wastewaster, | Rh Edition.

1Stevens, H. M., Ficks. J. F.. and Smoer. G. F., “Water Temperature—infiuential Factors, Fiekd Messurement and Dats Presentation.” US.
Geologrcal Survey, Techniques of Watar Resources lnvestugations. Book 1, Chapter DY, 1978,

1inc. Zincon Mathod, Method 8008, Kach Handbook of Water Analysis. 1979. pages 2-231 and 2-333, Kach Chemical Company, Loveland,
CO 805237.

BILLING COOE $540-30-C




Table 7.3.

List of approved test procedures for
nonpesticide organic compounds
(40 CPR, Part 136, July 1, 1987)

\ EPA Mothos Murber ¢ °
ac oC/us WAL
' Acenaohth "o s, 16 (10
2 Acsraphihy [111] (- - ()]
3. Acrolem [ ] ‘S, 16N
< Acry "3 1624, 16
5. A "o 025, W28 (], ]
6. Benssns o2 824, 1a2e
B 428, e 08 | Mow 3 a9
» 8 "o 21 1628 "o
’ "o [T o
"o 25, 1628 1t
10 €25, a8 "o
- o €25, 1825 "o
Nots 3, p. 130,
Nows &,
s10e
w0s 23, 1623
(31} 425, 1428
" €25, 1828
[ ] 425 1829
® 624, &M
©1 €2¢, 1824
80 424, 10
[ 11 425, 1825
[ J] €24, 1624 Now 3, p. 130,
0 25, 1025
€01, 802 824, 1624 Note 3, ¢ 130,
.................. 001 624, 182¢
001 824, 1624
001 824, 1824 Note 3, p. 130
) 001 824, 1624
e 2 €5, 1625
— 804 625, 1828
o 625 1625
"o 025, 1425 810
80 02s, 828 "o
001 €24, 1824
. . e01. 802, 892 624, 625, 1625
| 801, 802, 812 824, 625, 1625
11 €01, 002, 812 | 825, 182¢. 1625
‘ 25, 1625 005
! 01
€01 824, 1824
o1 824, 1624
€01 824, 1624
1 €24, 18
04 025, 1628
801 €2, 160
o1 24, Y924
.......... 01 824, 162¢
______ 008 ! 625, 1623
04 a2 1028
©s 629, 1428
08 s 1628
j o8 .25, 1625
004 25 1825
o0 €25, 1625
00 423, 1828
| NOW 3, p 130,
Nowe @,
$102.
02 824, 16
"o 025 1628 (10
$10 @23, .25 L3l
_ "2 €25, 1825
_ 02 s 162
' 02 1925, 1828
. 2 823, 1623
o i s 80 €25, 1629 $10
. hopt -mm :‘ gt g Now 3, p. 130;
- 1 » 130,
7. 3-Moltyi-45-Oniropheral 04 o1, s
8 Maghaioe "o 425, a3
8. Mivrobersssne e . wn
70 2 Mwcphensl 04 .
71. e-Mvophensd o4 o, et
Y2 M-MErosodmety 0?7 (-9, -}
73. N-Mwrvecd-n-propyh w07 sezs, 1828
74. N-Nwrosodiphenyleens %7 623, ez
73 2.2-cuyteal1-cNOMOpropens) (23] 028, 1623
0 PC-0W [ 825, | Now 3, p. 43,
7. PO\ ©e 628, | Nowe A, p. 43,
0. PCO-12322 08 €25, | Nowe 3, p. &%
™ rco-12¢2 o8 625 | nows p &
oy v 08 623, { Now 3, ». &3
5. PCB-1284 [ - ] 423, | Nowe 3. p. &3,
o2 #CB-1200 — oot 05 (howde
€. Pentachioropheng! 004 €23, 1828 Note 3, p. Y40,
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Table 7.3. (continued)

, EPA Ueho$ Numbes ¢ *
ac acAs [
4. Pranerifvers o (-9 -] "o
6. Merol 04 Sl 1929
0. Pyrere (31 28, 1428 "o
87, 23,75 Yerachiorodieran-p-omn. oo
o 1,122 Tew ®© 24, M Nots 3, 3. 130
0. Tevacr L4 ¢, M Nows &, p. 130;
90. Tohmne " 84, oM
. 1247 resrs e [ -} Note 4, p. 190,
"”1,1,1-Tricr [ 4] 4, 1834
1. 1,12 Trchiorosthane. 01 €24, e Nows 3. p 120
4. Trchiorosthens [ 2] 24, &M
” T ane [ 4] M,
8. 148 Tncioropienss = [
97 Vst Chiorde ©1 €24, 18M
Tabie IC Notes

'AJ parameters are expressed n e (ug/L).

'mmmdﬂmw|4u‘ miudwlmnquA‘Tdm WWM of Sw Pant 138. The sndardred e
man_d:b:mu&bmmnmmmm hese el procecurme B gven Bt Appardia 8, Procedure v #w Determngtion of P Method Desscaor

Y ylethoxts kor Benndine. Chicreted Orgene Compounde. Pentachiorophendl end Pessades # Water nd Wastewster,” US Enwormentsl Promciion Agency. Seplember, 1973
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List of approved test procedures for pesticides!

Table 7.4,

(40 CFR, Part 136, July 1, 1987)
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Table 7.4. (continued)
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Table 7.5. List of approved radiological test procedures
(40 CFR, Part 136, July 1, 1987)
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and blank/spike control. In methods not using surrogates such as metals,
anions, and wet chemical analysis, a blank and a blank/spike (laboratory
control sample) shall be analyzed. For pesticide/PCB methods, surrogates
are often used. However, problems have been noted in surrogate recovery
for the dibutyl chlorinate typically used. Tor pesticide/PCB analysis,
a blank and a blank/spike shall be analyzed with each batch as separate
samples. A pesticide or a PCB shall be used as the spiking compound.

In Level C, when performing analyses for petroleum hydrocarbons;
oil and grease; anions such as nitrates, sulfates and chloride; and other
wet chemical methods, a matrix spike and matrix spike duplicate are
required for every 20 samples of similar matrix. Similar matrix is
defined as either soil or water from the same military base.

All methods specified require calibration. In keeping with the
method calibration requirements, the following requirements are presented.
For all semivolatile and volatile analysis by GC/MS, the current CLP
calibration method shall be used. The current CLP criteria shall be used
for frequency of calibration, for the system performance check compounds
(SPCCs), and for the calibration check compounds (CCCs).

For other methods, a minimum of three different concentration
standards for each analyte shall be analyzed for initial calibration.
Calibration shall be checked every 12 h of operation and prior to sample
analysis. The laboratory shall use the calibration check acceptance

-eriteria specified by the method. The daily calibration acceptance
criteria to be used for each method shall be documented in the laboratory
QA plan or in the site-specific QA plan. The initial calibration curve
shall be plotted and the correlation coefficient and response factors
evaluated. The laboratory shall indicate in the laboratory QA plan or
in the site-specific QA plan the acceptance criteria to be used for the
initial calibration curve. The calibration shall include one standard
at a concentration at the method detection limits. The calibration
curve shall bracket all samples in the concentration range. If the
samples are not within the calibration range, appropriate dilution shall
be performed to bring the samples into the calibration range. The

aforementioned calibration requirements shall be used for Levels C and
E.

In Level C, a matrix spike and matrix spike duplicate are required
for volatiles, semivolatiles, and all GC analysis for every 20 samples
of similar matrix. For metals analysis, a duplicate and s matrix spike
are required for every 20 samples of similar matrix.

For all GC methods used in level C QC, second column confirmation
shall be used for all positive responses for the analytes of interest.
In Level E, second column confirmation is not required.

In Level E, no matrix spikes or duplicates are required; only the

initial and continuing calibration, method blank, and blank/spike are
required.
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7.2 DELIVERABLES

For Level D QC, a CLP data package shall be deljivered. This shall
include the summary package and the remainder of the package, which
includes initial and continuing calibration, matrix spikes, matrix spike
duplicates, blanks, duplicates, surrogate recoveries, chromatograms,
mass spectra, and absorbance data. For methods which are not defined by
CLP, the calibration Information, method blanks, blank/spikes, the
chromatograms, absorbance, matrix spikes, and matrix spike duplicates
shall be reported. The control charts plotted per Sect. 4 associated
vith the blank/spikes shall be presented with the data.

For Level C QC, the method blanks, blank/spike, surrogates, matrix
spikes, matrix spike duplicates, duplicates, and initial and continuing
calibration data shall be reported. Table 7.6 1lists the required
deliverables. The forms referred to in Table 7.6 are from the current
CLP for organics and metals/cyanide. The form numbers will be upgraded

as new revisions occur in the CLP, which require changes in form content
or numbering.

In Level E, the only information to be submitted is the sample data,
method blank data, and the control chart from the blank/spike.

The deliverables shall be presented toc the NCR. The forms shall be
used when reporting any data in the MPR and in submitting the final data
package prior to its inclusion in the appendix and summary tables of the
final report. The final data deliverables shall be presented to the NCR
at least three weeks prior to issuing the draft of the final report.

7.3 DATA VALIDATION

7.3.1 Level D Validation

At & minimum, the data generated from Level D will be validated per
the CLP criteria as outlined in the following documents.

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidelines for Evaluating Pesticides/PCB's Analyses,
R-582-5-5-01, May 28, 1985.

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analyses,
R-582-5-5-01, May 28, 1985.

EPA, Office of Emergency and Remedial Response, Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics
Analyses, 1985.
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Table 7.6. Data set deliverables for Level C QA

Method requirements Deliverables

Organics - Method blank spikes with results and Control chart

control charts. Run with each
hatah Af aamnlas nrasasaasad
VE bWwild Wb ..lllrb-- y&vv----uo

- Results to be reported on CLP
Form | or spreadsheet per Sect. 9.
Sample results using CLP data flags.

Form { or Sect. 9
1/Sample chroma-
tograms/and mass
spectra

- Surrogate recovery from samples Form 2
reported on CLP Form 2. Surrogates
to be used in volatiles, semivolatiles,
pesticides/PCB. For volatiles by GC,
the names of surrogates should be
changed to reflect the surrogate used.

- Matrix spike/spike duplicate 1 spike Form 3
and spike duplicate per 20 samples of
similar matrix reported on Form 3.

- Method blank reported on CLP Form 4. Form 4 or Sect. 9

For volatiles by GC, a similar format
will be used as CLP Form 4 for blanks.

- GC/MS tuning for volatiles/semi- Form §
volatiles. Report results on Form 5.

- Initial calibration data reported on Form 6
Form 6.

For volatiles by GC, the initial No Form
calibration data with response factors
must be reported.

For pesticide/PCB data Form 9 must be Form 9
used for calibration data.

- Continuing calibration GC/MS data Form 7
reported on Form 7.

For volatiles, GC data, the response No Form
factors and their percent differences
from the inftial must be reported.

Internal Standard Area for Volatiles Form 8
and Semivolatiles.
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Table 7.6. (continued)

Method requirements

Deliverables

Organics - For pesticides/PCB data, the CLP Form 9

(cont'd)

Metals

must be presented.

No chromatograms or msss spectra are
presented for calibration. These data
should be filed in the laboratory and
avajilable if problems arise in reviewing/
validating the data. The calibration
information should be available for
checking during on-site audits.

Internal standard area for GC/MS analyses
CLP Form VIII shall be supplied.

Second column confirmation shall be done
for all GC work when compounds are
detected above reporting limits.
Chromatograms of confirmation must be
provided.

Level C, requirements

Sample results with CLP flagging system

Initial and continuifg calibration

Blanks 10T frequency

Method blank taken through digestion
(1/20 samples of same matrix)

ICP interference check sample

Matrix spike recovery (! per 20 samples
of similar matrix)

Postdigestion spike sample recovery for
ICP metals. Only done if predigest spike
recovery exceed CLP limits.

Postdigest spike for GFAA

Duplicates (1 per 20 samples will be
split and digested as separate

Form 9

Chromatograms

Deliverables

CLP Form ] or
Sect. 9

CLP Form 2,
Part | only

Form 3

Form 3 or Sect. 9

Form 4

Form 5, Part |
Form 5, Part 2
(never used for

GFAA work)

Recovery will be
noted on raw data

Form 6 samples
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Table 7.6. (continued)

Method requirements

Deliveradbles

Metals
(cont'd)

Wet
Chemistry

Method blank spike information will be
plotted on control chart, one per batch
of samples processed.

Standard addition. The decision process
outlined in CLP page E-3 will be used to
determine when standard additions are
required,

Holding times

Level C
Blank spike l/batch

Method Blank l/batch

Sample results

Matrix spike/spike duplicate or
calibration information

Calibration check report percent RSD or

percent difference from initial cali-
bration

Control chart

Form 8

Form 10

Control chart

Report result
No format

Report result
No format

Report result if
applicable

Report percent
or percent

difference

No format

7.3.2 Level C Data Validation Guidelines

Listed below are the validation criteria which will be utilized in

evaluating the analytical data for a Level C QC site.

For methods not

listed here, a similar procedure will be submitted by the prime contrac-
tor and the laboratory which outlines validation of the holding times,
init{al calidbration, continuing calibration, and blank-vs-sample results,

The validation procedure will be approved by the NCR.

1.

For Petroleum Hydrocarbons (418.1/SW-3540, EPA 418.1)

Holding Times - Holding times are 28 days for water samples which

are preserved and refrigerated.

No holding times are cited for soils.
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Calibration - Ensure that a three-to-five point curve bracketing the
sample concentration is performed daily.

Blanks - A blank should be run with each batch. If the blank concen-~
tration exceeds the reporting limit, the reporting limit shall be
raised and the data flagged as estimated (UJ).

Target Compound List (TCL) for VOAs (CLP Methods)

Holding Times - Samples must be analyzed within the holding times
specified in Sect. 3 or the data should be marked as estimated (J).

GC/MS Tuning - Check that bromofluorobenzene tune is completed each
12-h shift of operation. Check that it meets the CLP criteria.
Assure that each sample is associated with a tune.

Initial Calibration - The maximum relative standard deviation [(RSD)
percent RSD)] shall not be >302 for indicted CLP CCC. The maximum
mean relative response factor (RRF) for SPCC shall be >0.300 (0.250
for bromoform). The SPCCs are chloromethane, 1,l-dichloroethane,
bromoform, 1,1,2,2-tetrachloroethane, and chlorobenzene. The CCC
compounds are vinyl chloride, l,l-dichloroethene, chloroform, 1I,2-
dichloropropane, toluene, and ethylbenzene.

Continuing Calibration - The minimum response factor for the SPCC
components for VOAs analyses shall not be <0.300 (0.250 for bromoform).
The maximum response factor percent deviation for indicated CLP CCC
components from the mean initial calibration response factor shall
not exceed 251. If these <criteria are exceeded, a new calibration
for the compound shall be amployed.

Blank/Spike Control Samples - Any control sample which exceeds the
internal QC limits set by the laboratory for & given sample matrix
shall require all data from the associated batch of samples to be
closely inspected. 1f no analytical problems are found, the data
analyzed with the out-of-control point shall be discussed in the QC
section of the MPR and final report. If problems are found in the
anslytical data, the samples associated with the batch shall be
reanalyzed and the data from reanalysis reported. 1If holding times
are exceeded in the reanalysis, both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and {f the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples within the holding times
or the data will be flagged with an "R," and the data are not usable.

Surrogates - If surrogates exceed the CLP limits, the data shall bde
flagged that the surrogates exceeded limits.

Method Blanks - A method blank should be run each day following the
Continuing Calibration Standard. Common laboratory solvents should
not be found in the blank at levels over five times the detection
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limits. Other compounds should not be found in the blank at levels
exceeding the detection limits. If common contaminant compounds are
detected in samples at a concentration of <10 times the concentration
found in the blank, or other compounds at «5 times the concentration
in the blank, report those compounds as not detected. Adjust the
sample quantitation limit to the value reported in the samples and
flag the limit as estimated (UJ).

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has
been spiked in duplicate. The recoveries shall meet the CLP criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the data shall be flagged as unusable (R). If
the blank spike data from the batch are satisfactory, the data is

usable, and the low recovery is discussed in the final report QA/QC
and in the QC report sent to the NCR.

Field Trip and Equipment Blanks - If contaminant analytes are detected
in samples at concentrations of <5 times the concentration found in

the highest associated blank, the results are considered suspect and
are reported as estimated.

TCL Semivolatile Organics (CLP Methods)

Holding Times - Samples must be extracted within 7 days of collection
and analyzed within 40 days of extraction. Any samples which do not
meet these requirements must be flagged as estimated.

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune
is completed every 12 h of sample analysis, that each sample is
associated with a tune, and that each tune meets CLP requirements.
Data are not reported if the instrument does not meet tune.

Initial Calibration - Ensure that a S5-point curve has been completed.
The RRF of the BNA compounds shall be a minimum of 0.050 for the
SPCC listed in the current revision of the CLP. The maximum RSD for
the CCC listed in the CLP procedure is 30.02. The minimum RRF for
the SPCC is 0.050, and the maximum percent difference for the CCC is

25%. If these limits are exceeded, a new calibration curve shall be
generated.

Continuing Calibration - The continuing calibration check will be
performed once every 12 h during operation. The minimum RRF for the
SPCC is 0.05, and the maximum percent difference from the initial
calibration shall not exceed 251 for the CCC. If these limits are
exceeded, a new calibration curve shall be generated.

Blank/Spike Control Samples - Any control sample which exceeds the
interaal QC limits set by the laboratory for a given sample matrix
shall require all data from the associated batch of samples to be
closely inspected. If no analytical problems are found, the data
and the out-of-control point shall be discussed in the QC section of
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the report. If problems are found in the analytical data, the samples
associsted with the batch shall be reanalyzed and the data from
reanalysis reported. If holding times are exceeded in the reanalysis,
both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanslyze the samples or the data will be
flagged with an "R," and the dats is not usable.

Surrogates - If surrogates exceed the CLP limits, the data shall be
flagged that the surrogates exceeded limits.

Blanks =~ A method blank should be run each day following the Continuing
Calibration Standard. Phthalate should not be found in the blank at
levels over five times the detection limits. Other compounds should
not be found in the blank at levels exceeding the detection limits.
If common contaminant compounds are detected in samples at a concen-
tration of <10 times the concentration found in the blank, or other
compounds at <5 times the concentration in the blank, report those
compounds as not detected. Adjust the sample quantitation limit to

the value reported in the samples and flag the limit as estimsted
(uJ).

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has
been spiked in duplicate. The recoveries should meet the CLP criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the dats shall be flagged as unusable (R). If
the blanks spike data from the batch is satisfactory, the data are
usable, and the low recovery is discussed in the final QC report sent
to the Analytical Environmental Support Section.

Metals

Holding Times ~ Samples must be analyzed within six months, except
mercury shall be analyzed in 28 days from sample collection.

ICP Initisl Calibration - A calibration blank and at least one stand-
ard must be analyzed daily. An initisl calibration verification
standard must be within 90 to 110% recovery or the samples should be
reanalyzed. If it is not possible to perform reanalysis, the data
are rejected and flagged with an "R."

AA Calibration - Calibration blank and at least three standards shall
be used in establishing the curve prior to sample analysis. A curve
shall be anslyzed each day prior to sample analysis.

Calibration Verification - Verification using a standard obtained
from a source other than that of the initial calibration shall be
used and the result shall be within 90 to 110%_of the true value for
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both ICP and AA work. Calidbration verification shall be done at a

minimum frequency of 101 or every 2 h, whichever is more frequent,
and shall be done at the end of the analytical run.

Method Blanks - At least one preparation blank shall be prepared with
each batch of samples. The blanks shall contain less than the detec-
tion limit for all analytes. If the concentration of the associated
blanks is above the detection limit and {f the lowest analyte concen-
tration is <10 times the blank, reanalysis of the sample must occur.
If reanalysis is not done, the data shall be reported and flagged
as estimated. The blank shall never be subtracted from the sampls.

Fleld and Equipment Blanks - If contaminant analytes are detected in
samples at concentrations of «5 times the concentration found in the
highest associated blank, the results are considered suspect and are
reported as estimated.

Blank/Spike Laboratory Control Samples - Any laboratory control sample
which exceeds the internal QC limits set by the laboratory for a
given sample matrix shall require all data from the associsted batch
of samples to be closely inspected. If no analytical problems are
found, the data and out-of-control point shall be discussed in the
QC section of the report. If problems are found in the analytical
data, the samples associated with the batch shall be reanalyzed and
the data from reanalysis reported. If holding times are exceeded
in the reanalysis, both sets of data shall be presented. A dis-
cussion of data reported when the blank/spike laboratory control

sample is out of control shall be presented in the QC section of both
the final report and"the MFR.

If the blank/spike results are outside the internal laboratory limits
and 1if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples or the data will be
flagged with an "R," and the data are not usable.
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8. MAINTAINING LABORATORY APPROVAL

Once a laboratory has received Navy approval to begin analysis of
samples, maintaining that approval requires adherence to the QA plan and
reporting of QA-related information. The performance and reporting
requirements outlined belov are essential to ensuring that data of known
and defensible quality are being generated throughout the course of a
site investigation. Topics covered include control samples, control
charts, out-of-control events, corrective action reports, significant
changes in the QA plan, and other reporting requirements.

8.1 MONTHLY PROGRESS REPORT

The primary means of communication from the laboratories to the NCR
will be the MPR to be submitted by the laboratories to the NCR on the
15th of each month in which work for the Navy is performed. The following
information is to be included in the MPR.

1. Site name and contract number.

2. Numbers, types and locations of samples collected and analyzed for
Navy project only.

3. Data for blanks, spikes, laboratory duplicates and controls related
to Navy samples.

4. New methods used for analysis and changes in old methods.

2N

5. Copies of all control charts pertinent to Navy samples and to which
results have been added over the reporting period.

6. Summaries of out-of-control incidents during the reporting period,
including references to documentation and corrective action reports.

7. Descriptions of and justifications for significant changes in the QA.

8. Changes in LQAC personnel and other key technical personnel; resumes
of new personnel must be submitted.

9. Conmpleted sample data.

Much of the information presented in an MER is incremental in nature
and relates to changes and findings since the previous MPR.

1. Control charts from the minimizing control charts program and any
additional control charts from monitoring matrix spikes, duplicates,
or other QC parameters.

2. Personnel changes relating to QA responsibilities.
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Method changes (e.g., & minor modification with an attached EPA
variance).

Procedural changes in establishing control limits and/or the pre-
paration and use of control charts.

Since the first such report for each laboratory has no precedent,

more explanation and detail may be necessary; subsequent MPRs will likely
not require as much detail in some areas.

8.2 TFINAL REPORT

A draft of the final report shall be reviewed by the NCR prior to

its release. This report is the final deliverable from the engineering
subcontractor. An outline for a typical report is as follows.

i.

2.

Site name and Navy contract number.

Foreword-~signed by those with major responsibilities for the QA
program and by project management.

Executive Summary--brief review of the report.

Table of Contents--with specificity at approximately the same level
as the Table of Contents in this Navy document.

Introduction--summarize the Navy fileld sites of interest, when the
study occurred (dates of sampling, dates of analysis) and the objec-
tives of the QA plan as they relate to the study.

Data Summary--summarize the results on a site-by-site basis.

Other Information--present any other information requested in the
statement of work such as risk assessment, recommendation to perform
more site characterization, or recommend site closure. This infor-

mation was specified prior to beginning work and is directed by the
Navy EIC.

The final report shall present the findings from the analytical,
geologlical, and hydrogeological studies. The summary of analytical
data will exclude non-detected compounds. No subtraction of blanks
is allowed. Data will be flagged if blank contamination occurs.
All data flags will follow the result in the summary.

QC Summary--the QC summary section will include a discussion of are
data which flagged. Flagged data defined as data for which trip,
field, or laboratory blanks were contaminated, matrix spike/spike
duplicates exceed 1limits, calibration criteria are not met, and
laboratory controls exceed limits. The QC summary will also discuss
the results of laboratory blanks, matrix spikes/spike duplicates,
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8.3

tain

duplicates, control charts, surrogate holding times, field blanks,
trip blanks, rinsates, and fileld duplicates. This section will
also discuss precision, accuracy, and completeness.

Appendices--the appendices of the report shall {nclude all field
and analytical data. One appendix shall contain field logs and
forms. A second appendix shall contain the laboratory data of each
sanple. These data shall be presented in a spreadsheet similar to
the Format Section of this report. All trip, fleld, and laboratory
blanks shall be marked so that each sample can be associated with
the appropriate blanks.

A third appendix shall include the method blank spike control charts,
surrogate recoveries, matrix spike and duplicate, field, and
laboratory duplicates for all spike samples.

FINAL QC DATA REPORT

A QC data report shall be sent to the NCR. This report shall con-
the following.

For Level D QC, the contractor shall submit a subset of data
from the CLP data packages. For 201 of the water and 201 of

the soil samples, the subcontractor shall submit the full CLP
package.

For Level C QC, the deliverables listed in Table 7.7 will be
presented.

For Level E QC, the, initial and continuing calibration forms,
method blank, and blank spike control chart are required.

The report shall indicate the duration and location of storage for

the data. The stored data consists of all raw data, QC charts, correc-

tive

action, logs, sample lists, COC information, notebooks, work sheets,

avtomated data processing system output, and calibration.

The report shall be delivered to the NCR three weeks prior to the

final report.
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9. DATA FORMAT

The data format refers to the format in the final report. The
contractor may use i{ts own format in the body of the report. However,
in the appendices (vhich contain sample and blank data) a spreadsheet type
of format may be used, or the CLP forms for reporting samples and equip-
ment, trip, field, and method blanks may be used. The spreadsheet format
allows for more samples par page and for more information on blanks and
their association with samples. The spreadsheet format is not meant to
be a rigid form. The information listed in Fig. 9.1 must be present.
The contractor may add other information which will assist it {n review.
For calibration, tuning, spikes, surrogates, and dupllicates, the curreat
CLP forms are required for data presentation. If any other format is to
be used, this shall be discussed vith the NCR.
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Sample Number

74

J25019 JS5020
Date Sampled 03-18-87 03-18-87
Sample Prep..Date 11-25-87 11-25-87
Sample Analysis Date 11-26-87 11-26-87
Sample Numbers of Associated Analytes, J&4455667 14455667
Field, Trip, and Equipment Blanks
Detection
limit Sample Results

VOLATILE ORGANIC COMPOUNDS (Fg/kg)
TETRACHLOROETHANE 5 50 50
CHLOROBENZENE 5
SEMIVOLATILE ORGANIC COMPOUNDS (Yg/kg)
BIS(2-ETHYLHEXYL) PHTHALATE 330 750
2-METHYLNAPTHALENE 330 2500
INORGANIC COMPOUNDS (mg/kg)
LEAD - 10 360 25
HYDROCARBONS (2)
PETROLEUM HYDROCARBON 1 0.611 0.268
OIL AND GREASE 1
Sample Results
Analyte

Note: Petroleum hydrocarbon, oil, and grease results recorded in
percent. :

Fig. 9.1.

Example of data format for final report.
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GLOSSARY

Accuracy - The nearness of a result or the mean of a set of results to
the true or accepted value.

Apalyte - A chemical component of a sample to be determined or measured.

Analytical Method - Defines the sampies preparation and instrumentation
procedures or steps that must be performed to estimate the quantity of
analyte in a sample.

Analytical Spike ~ The furnace postdigestion spike. The addition of a
known smount of standard after digestion.

Background Correction - A technique to compensate for variable background
contribution to the instrument signal and the determination of trace
metals.

Calibration - The establishment of an analytiéal curve based on the
absorbance, emission intensity, or other measured characteristic of
known standards. The calibration standards must be prepared using the

same type of acid or concentration of acids as used in the sample
preparation.

Calibration Blank - A volume of acidified deionized/distilled water.

Comparability - is 8 qualitative parameter expressing the confidence with
which one data set can be compared with another. Sample data should be

comparable with other measurement data for similar samples and sample
conditions. i

Completeness - Completeness is defined as the percentage of measurements
made which are judged to be valid messurements. The completeness goal
is to generate sufficient amount of valid data based on project needs.

Continuing Calibration - Analytical standard run every ten analytical
samples or every 2 h, vhichever is more frequent, to verify the calibra-
tion of the analytical system.

Control Limits - A range within which specified measurement results must
fall to be compliant. Control limits may be mandatory, requiring correc-

tive action if exceeded, or advisory, requiring that noncompliant data
be flagged.

Correlation Coefficient - A number (r) wvhich indicates the degree of
dependence between two variables (concentration - absorbance). The more
dependent they are, the closer the value to one. Determined on the basis
of the least squares line,

Data Quality Objectives - are qualitative and quantitative statements
which specify the quality of the data required to support decision during
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GLOSSARY (continued)

remedial response activities. Data quality objectives are determined
based on the end uses of the data to be collected.

Detection Limit - The wminimum concentrstions which must be accurately
and precisely measured by the laboratory and/or specified in the quality
sssurance plan.

Dissolved Metals ~ Analyte elements which have not been digested prior
to analysis and which will pass through a 0.45-ym filter.

Duplicates - Identical splits of individual samples which are analyzed
by the laboratory to test for method reproducibility. In this case,
samples are split in the laboratory.

Equipment Rinsates - The final analyte-free water rinse from equipment
cleaning collected daily during a sampling event.

Field Blanks - Blanks are collected and analyzed to determine the level
of contamination introduced into the sample due to sampling technique.
They may consist of the source water used in decontamination and steam
cleaning. At minimum, one sample from each event and each source of
water must be collected and analyzed.

Field Duplicates/Splits - Samples that have been divided into two or more
portions while in the field. Each portion is then carried through the
remaining steps in the measurement process. A sample may be replicated
in the field or at different points in the analytical process. For
field replicated samples, precision information would be gained on homo-
geneity, handling, shipping, storage, preparation, and analysis.

Replicate samples divided into two portions and sent to different labora-
tories and subjected to the same environmental conditions and steps in the
measurement process as the split samples.

Instrument Detection Limit - is defined in several ways. For example,
(1) that concentration of analyte which produces an output signal twice
the root mean square of the background noise may be determined under ideal
conditions or (2) determined by multiplying by 3 the standard deviation
obtained for the analysis of a standard solution (each analyte in reagent
water) at a concentration of 3x-5x instrument detection limit on three
nonconsecutive days with seven consecutive measurements per day.

Internal Standards - Compounds added to eJery standard, blank, matrix
spike, matrix spike duplicate, sample (for volatile), and sample extract
(for semivolatile) at a known concentration prior to analysis. Internal
standards are used as the basis for quantitation of the target compounds.
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GLOSSARY (continued)

Laboratory Control Ssmple - A control sample of known composition. Aqueous
and solid laboratory control samples are analyzed using the same sample

preparation, reagents, and analytical methods employed for samples
received.

Laboratory Quality Assurance Coordinator - An employee of a.laboratory
with no analysis or production responsibilities and who implements QA

and QC. This person is responsible for ensuring all quality problems
are resolved.

Matrix - The predominant material comprising the sample to be analyzed.
The most common matrices are water, soil/sediment, and sludge.

Matrix Spike - An aliquot of a matrix (water or soil) spiked with known
quantities of compounds and subjected to the entire analytical procedure

in order to indicate the appropriateness of the method for the matrix by
measuring recovery.

Matrix Spike Duplicate - A second aliquot of the same matrix as the

matrix spike that is spiked in order to determine the precision of the
method.

Method Blank - A blank sample run to ensure reported analytical results
are not the results of laboratory contamination.

Method Blank/Spike ~ Is the distilled and/or deionized water for soil or
sand spiked with known compounds or elements. The method blank as
defined by Contract Laboratory Protocol for organics and the laboratory
control sample as defined-by Contract Laboratory Protocol maybe use as
the method blank/spike in the Navy Installation Restoration Program.

Method Detection Limits - Minimum concentrations of a substance that can
be measured and reported with 99% confidence that the value is above

zero. The sample is carried through the entire method under ideal
conditions.

Method of Standard Additions - The addition of three increments of a
standard solution (spikes) to sample aliquots of the same size. Measure-
ments are made on the original and after each addition. The slope, x-
intercept, and y-intercept are determined by least-squares analysis. The
analyte concentration is determined by the absolute value of the x-
intercept. Ildeally, the spike volume is low relative to the sample volume
(~10% of the volume). Standard addition may counteract matrix effects;
it will not counteract spectral effects. It is also referred to as
standard addition. '

Out of Control -~ One or more of several conditions relating to the plotting
of control data and indicating unacceptable results.
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GLOSSARY (continued)

Percent Solids - The proportion of solid in a soil sample determined by
drying an aliquot of the sample.

Precision - Measure of the reproducibility of a set of replicate results

among themselves or the agreement among repeat observations made under
the sape conditions.

Preparation Blank (Reagent Blank, Method Blank) - An analytical control
that contains distilled, deionized water and reagents, which is carried
through the entire analytical procedure (digested and analyzed). An
aqueous method blank is treated with the same reagents as a sample with
a water matrix; a solid method blank is treated with the same reagents
as a soil sample.

Purge and Trap - An analytical technique used to isolate volatile
(purgable) organics by stripping the compounds from wvater or soil by s
stream of inert gas, trapping the compounds on a porous polymer trap,

and thermally desorbing the trapped compounds onto the gas chromatographic
column.

Quality Assurance - A planned system of activities (program) whose purpose
is to provide assurance of the reliability and defensibility of the data.

Quality Control - A routine application of procedures for controlling
the monitoring process. QC is the responsibility of all those performlng
the hands-on operations in the field and in the laboratory.

Reagent Water - Water in which an analyte is not observed at or above
the minimum quantitation limit of the parameters of interest.

Recovery = Usually expressed as a percent. The numerical ratio of the
amount of analyte measured by the laboratory method divided by the known
amount of analyte added to the matrix (i.e., spiked sample) to be analyzed.

Reporting Detection Limits -~ The same as method detection limits with
consideration given for practical limitation such as sample size, matrix
interferences, and dilutions.

Representativeness - Expresses the degree to which sample data accurately
and precisely represent a characteristic of a population, parameter
variations at s sampling point, or an environmental condition. Represen-
tativeness is a qualitative parameter which is most concerned with the
proper design of the sampling program.

Sample Holding Times -~ Times used to ascertain the validity of results
based on the holding time of the sample from time of collection to time
of analysis or sample preparation. Holding times may vary depending on
the analysis, EPA regional preference, etc.
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Semivolatile Compounds - Compounds amenable to analysis by extraction of

the sample vith an organic solvent. Used synonymously with base neutral
acid or extractable compounds.

Serial Dilution - The dilution of a sample by a known factor. When
corrected by the dilution factor, the diluted sample must agree with the

original undiluted sample within specified limits. Serial dilution may
reflect the influence of interferents.

Spikes - Known amounts of specific chemical constituents added by the
laboratory to selected samples to test the appropriateness and recover

efficiencies of specific analytical methods within the actual sample
matrices.

Standard Deviation - The square root of the variance of a set of values.

Surrogates - Compounds added to every blank, sample, matrix spike, matrix
spike duplicate, and standard and used to evaluate analytical efficiency
of the method by measuring recovery. Surrogates are brominated, fluori-
nated, or isotopically labelled compounds not expected to be detected in
environmental media. These are used typically in organic methods.

Tentative Identified Cowmpounds - Compounds detected in samples that are
not target compounds, internal standards or surrogate standards. Up to
30 peaks (those greater than 10¥ of peak areas or heights of nearest
internal standards) are subjected to mass spectral library searches for
tentative identification.

Total Metals - Analyte elements which have been digested prior to analysis.

Variance - The sum of the squares of the difference between the individual
values of a set and the srithmetic mean of the set, divided by one less
than the number of values.

Volatile Compounds - Compounds amendable to analysis by the purge and
trap techniques. Used synonymously with purgable compounds.

Data Qualifiers' Definitions as defined by the Contract Laboratory
Protocol for Organic Analysis

U - Indicates compound was analyzed for but not detected. The sample

quantitation limit must be corrected for dilution and for percent
moisture.

J - Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
vhere a 1:1 response is assumed, or when the mass spectral data
indicate the presence of a compound that meets the identification
criteria but the result is less than the sample quantitation
limit but greater than zero.
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This flag applies to pesticide results where the identification
has been confirmed by gas chromatography/mass spectrometry.
Single component pesticides 210 ng/ul in the final extract shall
be confirmed by gas chromatography/mass spectrometry.

This flag is used when the analyte is found in the associated
blank as well as in the sample. It indicates possible/probable
blank contamination and warns the data user to take appropriate
action. This flag must be used for a TIC as well as for a
positively identified TCL compound.

This flag identifies compounds whose concentrations exceed the
calibration range of the gas chromatography/mass spectrometry
instrument for that specific analysis. This flag will not apply
to pesticides/PCBs analyzed by GC/EC methods. If one or more
compounds have a response greater than full scale, the sample
or extract must be diluted and reanalyzed. If the dilution of
the extract causes any compounds identified in the first analysis
to be below the calibration range in the second analysis, then
the results of both analyses shall be reported.

This flag identifies all compounds identified in an analysis at
a secondary dilution factor. If a sample or extract is reanalyzed
at & higher dilution factor, as in the "E" flag above, the "DL"
suffix is appended to the sample number on the Form I for the
diluted sample, and all concentration values reported on that
Form I are flagged with the "D" flag.

This flag indicates that a TIC is a suspected aldol-condensation
product.

Other specific flags and footnotes may be required to properly
define the results. If used, they must be fully described and
such description attached to the Sample Data Summary Package
and the Case Narrative. If more than one is required, use "Y"
and "Z," as needed. If more than five quslifiers are required
for a sample result, use the "X" flag to combine several flags,
as needed. For instance, the "X" flag might combine the "A," "B,"
and "D" flags for some sample.

Quality control indicates that data are not usable (compound
may Oor may not be present). Resampling and reanalysis are
necessary for verification.

No analytical result.
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Inorganic Data Qualifiers
E - The reported value is estimated because of the presence of
interference. An explanatory note must be included under Comments
on the cover page ({f the problem applies to all samples) or on
the specific FORM I-IN (if it is an isolated problem).
M - Duplicate injection precision not met.

N - Spiked sample recovery not within control limits.

S - The reported value was determined by the Method of Standard
Additions.

W - Postdisgestion spike for Furnace Atomic Absorption analysis is
out of control limits (85-115%), while sample absorbance is less
than 50% of spike absorbance.

* - Duplicate analysis not within control limits.

+ - Correlation coefficient for the Method of Standard Addition is
less than 0.995.

¥ (Method) Qualifier
"P" for ICP
"A" for Flame AA
"F" for Furnace AA
"CV" for Manual Cold Vapor AA
"AV" for Automated Cold Vapor AA
"AS" for Semiautomated Spectrophotometric
"C" for Manual Spectrophotometric
"T" for Titrimetric

"NR" if the analyte is not required to be analyzed
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KEY CONTACTS FOR THE NAVY INSTALLATION RESTORATION PROGRAM

Mailing Address for Premium Transport:

Martin Marietta Energy Systems, Inc.
Highway 58, Building K-1004A, Drop A20
Oak Ridge, TN 37830

Mailing Address for Regular Mail:

Martin Marietta Energy Systems, Inc.
P.0. Box 2003
Oak Ridge, TN 37831-7440

Mitzi S. Miller, Program Manager (615) 576-236!

Duties: Organization and assignment of projects to staff, laboratory

audits, QA/QC review, work plan review, etc., for all branches
of the military.

Henry H. Beiro, Project Manager (615) 576-1568

Duties: Sampling plan review, work plan review, field audits, etc., for
all branches of the military.

Ahmed A. Halouma, Project Manager (615) 574-7251)

Duties: Laboratory audits, QA/QC review, work plan review, etc., for
Army and Corps of-Engineers.

Nile A. Luedtke, Project Manager (615) 574-8752

Duties: Laboratory audits, QA/QC review, work plan review, etc., for

the Southern Division of the Navy and asbestos site survey pro-
jects, plus backup for other project managers, as necessary.

Gloria J. Mencer, Navy Project Manager (615) 576-1570

Duties: Laboratory auidts, QA/QC review, work plan review, etc., for
the Navy.

Margaret P. Ogawa, Secretary {(574-0400)

Richard D. Westmoreland, Project Manager (615) 574-8072

Duties: Laboratory audits, QA/QC review, work plan review, etc., for
the Air Force and Air National Guard; particularly those projects
handled by HAZWRAPE.
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ANALYTICAL DATA VALIDATION CHECKLIST

Project Name:

Project Number:

Sampie Idennfication:

Sampung Team:

Anaiyzing Laboratory:

Anaivses Performed:

Samoie Matrix

QA Reporting {evet:

REPORTING REQUIREMENTS

ANALYTICAL DATA PACKAGE DOCUMENTATION
LEVEL A (QUALITATIVE)

Section I: Geaneral Informaton YES

.. Sampie resuits compiete

-. Proper parameters anaivzed

. Method of anaiysis reported

Detection iimits of anaiysis reported

- Master tracking list provided

- Sampie collection date provided

Sampie received date provided

. Sampie preparation/extraction date
provided

9. Sample analysis date provided

10. Copy of Chain-of-Custody form signed
by the iab sampie custodian

LL. A narrauve summary of QA or sampie
problems is provided.

COMMENTS:

(Y]

0 - O W ke

NO

NOT
REOUIRED




Documentation

Section {I: Inorganic Anaivses

L.

-

‘4.

tn
.

Resuits of ICVS and CCVS. %R, expected
vaiues

Resuits of Digested LCS (may be cailed
QC Check sampie), %R and expected vaiue

- Resuits of undigested QC Check sampie,

%R, Source (Lot No. and manufacturer)
Resuits of method blanks

Results of interference check sample
(ICS) and expected value (ICP oniy)

Resuits of a dilution check sampie and
expected vaiue (ICP oniv)

. Resuits of laboratory dupiicate

anaivsis and %RSD or RPD and controt
value

Resuits of Matrix spike (digested
spike) anaivsis. amount spiked. %R
and controt limits

Resuits of analytical (post-digested)
spike analysis, amount spiked. %R,
and control limits (furnace AAS oniv)

COMMENTS:

NO

NQOT

REQUIRED




Documentation

Section IIT: Organic Anaivses
A. GAS CH‘ROMATOGRAPHY (NO MASS SPEC)

1. Resuits of water blanks (VOA),
Extraction blanks. and/or trip blanks

Resuits of latest indepeadent QC
check sampies, expected value. R
and source (Lot No. and manuiacturer
Results of analvsis of reagent water
spike. expected value, %R, control
limi

'J

tad

3

- Resuits of reagent water spike
duplicate, expected vaiue. %R.
RPD and coatrot limits:

Cay

. Resuits of matrx spikes. amount
spiked. %R ana controi limit
. Resuits of matrix spike duplicates.
amount spiked. %R, RPD or %RSD and
control limit
Resuits of laboratory duplicates

(if performed), RPD or %RSD and
control limit

8. Resuits of surrogate spikes, %R,
control limits

COMMENTS:

[o

~

NO

NOT

REQUIRED




Documentation

3. GAS CHROMATOGRAPHY/MASS SPECTROMETER

.. Verification statement acknowiedging
tuning with BFB or DFTPP that indicates
compiiance with acceptance criteria
Results of continuing caiibration
standards (SPCC ana CCC), expected
value

3. Resuits of water blanks, extraction
(method) blanks. and trip blanks

Resuits of anaivsis of reagent water

spike. expected value. %R. control
limits

IJ

:. Resuits of reagent water spike
duplicate. expectea vaiue. <ZR. RPD.
and control limits

5. Resuits of matrix spikes anaiysis,
amount spiked. %R, and control limits .

Results of matrix spike duplicare
anajvsis amount spiked, %R, RPD or
%RSD an control limits

8. Resuits of surrogate spike anaivsis,
%R, control limits

9. Resuits of latest Independent QC check
sampies (EPA or NBS traceable) anaivzed
expected value, and source (Lot No. and
manufacturer)

0. Resuits of blank spike anaiysis for
matnx spike or matrix spike duplicate
parameters not meeung recovery
requirements

COMMENTS:

NO

NOT

REQUIRED




QUANTITATIVE STATISTICAL SIGNIFICANCE
LEVEL B (QUANTITATIVE)

DATA EVALUATION

L. Sampies were properiv cotlected

-
-

PASS

. Sampies were properiy preserved

3. Field measurements of pH and
speaific conductance are consistent
with historicai data.
4. Sampies were anaivzed by the proper
methods
. Sampie exracted within holding time
6. Sampie anaivzed within hoiding ume

". Required detection limits were
empioved by the laboratorv

3. Resuits of Sampier rinsate blanks
were contaminant free or less than
five times the detection iimit

9. Sampier rinsate blanks were not
contaminant free and field blanks
were analvzed properly

tn

10. Field blanks were contaminant free

11. Fieid blanks were not contaminant
free and trip blanks were properiy
analyzed

12. Trip bianks were contaminant free

13. Trip blanks were not contaminant
free

14. Laboratory blanks (method blanks,
extraction blanks, water blanks)
are contaminant free

15. Blanks summary (conciusions
reached):

FAIL NOT APP

16. RPD of field replicates is less
than 25% for water matrices and less
than 40% for soil matrices or the
difference can be explained

COMMENTS:




INORGANIC ANALYSES PASS

L

3.

n
h

A

ICVS and CCVS %R within controi limits

LCS %R within controi limits

QC Check Sampie %R within controi
limits and source given

Laboratory blanks acceprable

Interference Check sampie within
controi limits (ICP only)

Dilution Check sampie within controi
limits (ICP only)

. RPD for iaboratary duplicate within

allowable limits

- Matrx spike %R within controi limits

. Anaivtical post digested spike within

control Limits (furnace AAS oniy)

COMMENTS:




QRGANIC ANALYSES

L

)

L
.

Laboratory blanks are acceptable

- QC check samples %R were within

control limits and source given
GC/MS properiy tuned with BFB or
DFTPP

. GC/MS continuing calibration

(SPCC and CCC) standards within
acceptable control limits

Matrix spikes or reagear water
spikes %R within coatrol limits

. Matrix spike dupiicates %R within

control limits

RPD of matrix spike duplicaze or
reagent water spike duplicate was
within control limits

Surrogate spikes within coatrol
limi

. Laboratory duplicates have

acceptable RPD

COMMENTS:

PASS

FAIL

NA




DATA VALIDATION QUALIFTER CODES

FOR ORGANIC ANALYSES
CODES
U J C B E R s . .
The anaivticai data
validation levet is
(check one):
EXPLANATION:
FINAL CONCLUSION:
VALIDATION PERFORMED BY:
REPORTING QUALIFTERS:

U code: Indicates that compound was anaivzed for but not detected. Report the minimum
danaionﬁmhforthcsampiewichtheU(e.g,lompascdpnnmry o
concentration/dilution actions. (This is not necessarily the instrument detection limit.) '
The footnote should read: U-Compound was analyzed for but not detected. The number is
the minimum attainable detection limit for the sampie. ‘

J code: Indicates an estimated value. mnagkuudehhuwhcusmmw;col::e:naﬁonio:
tmﬁn!yidenﬁﬁedmpomdswhucamMpoueismedqr €n the mass
spectral data indicates the preseace of a compound that meets the identification criteria
but the result is less than the specified detection limit but greater than zero (e.g., 101).

C code: This flag applies to pesticide parameters where the identification has been confirmed by
GC/MS. Singie componeat pesticides > 10 ng/ul in the final extract shouid be confirmed
by GC/MS.

B code: This flag is used when the anaivte is found in the blank as weil as a sampie. I:in‘diam'
possible /probabie blank contamination and warns the data user to take appropriate action.

E code: Indicates a vajue estimated or not reported due to the presence of interference.
Explanatory note included on cover page.

R code: hdinm:pikemplemryisnotﬁthincommllimin.

s code: Indicates value determined by Method of Standard Addition.

* code: Indicated duplicate anaiysis is not within control limits.

+ code: Indicates the correlation coeficient for method of standard addition is less than 0.995.

Other:

Other specific flags and footnotes may be required to properly define the resuits. If used,
they must be fully described and such description attached to the data summary report.



DATA CLASSIFICATION SUMMARY CHECKLIST
Class A Critena
Matrx Ground Water

To be ciassified for Class A use, the data must meet the following criteria:

Evaluation

Criteria Resuit

L. Sampiing dates were recorded;

> Signarures of Sampling Team on each water
sampie log or soil sampie log;

3. Sampling locations were cleariv designated
and descnbed:

3. Sampiing depth increment for soiis was
recorded;

5. Sampie coilection technique was described
on water sampie log or soii sampie log;

6. Field preparation techniques were ciearly

tescribed wi ficable:

7. Sampie preservation techniques were clearly
described, consisteat, and adequate for the
parameters ta be analyzed and the sample
matrix;

8. Shipping bill of lading or constant
survedlance documentation is available;

9. The laboratory sampie preparation or
extracnon date is recorded and avaiiible;

10. The laboratory sampie analyzis date is
recorded and avaiiabie;



Class A Criteria (continued)

Criteria

Evaiuation
Resuit

11. The {aboratory sampie preparation technique
is recorded and avaiiable either in the
laboratory report or in the laboratories
approved SOP;

12. The methods of analysis are listed in the
laboratory reports and are consisteat with
the methods specified in the QAPP and
laboratory contracs;

13. The laboratory anaivtical detection limits
or limits of quannitation (LCQ) are @iven
in lab reports and are adequate for project
abjecves:

14, Field records inciude:

« Soil/sediment log sheets
» Water sampiing log sheets
o QC ficld checklist
¢ Field instrument calibration logs
s Master bound log book with sequentiaily
numbered pages
¢ Daily iog book
¢ Chain-of-custody forms
15. All applicable records described above were
properiy created and are on file;

16. Sampies passed laboratory data vaiidation
without any R flags (sampies with J flags
may be accepted at this ievel).

Remarks:

Conclusion:



DATA CLASSIFICATION SUMMARY CHECKLIST
Class B Critena

Matrix Ground Water
To be ciassified for Class B use, the data must meet the following criteria:

Evaiuation
Critenia Resuit

A Data Validation Resuit
1. Sampies of this matrix have not beea
flagged J or R during data validation;

2 All sampies of this matrix have been
cdlassified as Levet A data:

B. Quantitative Statisticai Sigmificance
1. Laboratory and field instruments were properiv

standardized (caiibrated) empioying proper
methods and records are available:

2 Sampie bottle preparation was proper and
appropriate for the parameters measured
and the sampie matrix;

3. All laboratory procedures were referenced
to approved EPA methods and were contained
in an approved SOP manuai;

4. Analytical QC data was available to
demonstrate proper instrument calibration:

5. Laboratory QC check sampie standards are

EPA and NBS traceable and were uced at
least once each three months:

6. Laboratory reagent (method) blanks were

analyzed at a frequency of at least 1 per
20 sampies;




Class B Critena (continued)

Criteria

Evaiuation
Resuit

10.

1.

14.

16.

17.

. Laboratory dupiicates were analyzed at a

frequency of at least 1 per 20 sampies;

- Laboratory matrix spikes and matrix spike

duplicates were anaiyzed at a frequency of
al least 1 per 20 sampies:;

- Field replicates if required were anaivzed

at a frequency of at least 1 per 10 sampies;
Field blanks were submitted at a
frequency of at least 1 per 20 sampies:
One wnp blank was submirted for VOCs
anaiysis with each cooler;
Field spiit sampies if required were _
anaiyzed at a frequency of at least
1 per 20 sampies per matrix;

. Appropriate and sufficieat QC data with

acceprance criteria were preseated to
allow data validation by the project QA
officer;

If required far the project, the
laboratories used were approved by the
EPA for participation in the Contract
Laboratory Program (CLP);

. The laboratories participated in round-

robin testing program by WPA or other
Quality controi limits were consistent
with or exceed the limits established

by the EPA for ail methods of anaiysis
or the EPA CLP;

All sampies submitted were anaivzed for
the requested parameters.



Class B Criteria (continued)

Criteria

Evaluarion
Resuit

o

1.

-
e

(93]

Custodv and Document Coatrot

Field custody of ail sampies was noted
in a bound fieid log book:

Transfer of custody documentation (chain-of-
custody form) signed by field and laboratory
sampie custodians is avaiiable and properiy
compieted;

. Laboratory custody is documented by a

designated lab sampie custodian 1n 2 master
log and a secured sampie storage area:

. Sampie identification and assigned

laboratory tracking numbers are traceabie
through the entire monitoring system:

. Field notebooks, log sheets, log books,

checkiists, reports, data validations, and

all custody documents are stored in a secure
repository or under the control of a documeat
custodian;

. All records, forms, log books, etc., are

filled out compietely in indelible ink
without alterations except as initialed;

All sampie log sheets have been signed
by the sampie collector;

Field log book sheets signed by the fieid
sampie custodian.

Sampie Reoresentativeness

. Compatibility exists berween field and

laboratory measurements or incompatibilities
have been suitably explained;



Class B Criteria (continued)

Criteria

Evaluation
Resuit

2. Laboratory anaivsis and/or sampie
preparation or extracrion were within
allowabie holding times established for
the sampie preservation and methods used;

. Sampie storage was maintained within suitable
temperature, light and moisture conditions to
guarantee sampie integriry;

w

$

- Proper sampie containers were used for the
parameters anajvzed:

:. Proper samplie coilection equipment was used
such that the equipment wouid neither
contribute nor remove any substance to or
from the sampie;

. The sampie site selection criteria are
consistent with the objectives of the
investigation and will provide the required
data.

(o)

Remarks:

Conclusion:



FIELD DATA VALIDATION CHECKLIST

Project Name:

Project Numper:

Sampie Ideaufication:

Sampung Team:

Analyses Performed:

Sampie Matrix

QA Reporung Levei:

REPORTING REQUIREMENTS

FIELD DATA PACKAGE DOCUMENTATION

1. Field (water and soil} sambie logs
compieted properiv and signed

2

2. Samoiing dates noted

()

. Sampiing team indicated

4. Samoie identificarion traceable to
locauon collected

in
.

Sampie location provided
Sampie depth for soiis indicated
Collection technique (bailer, pump ete.)

Field preparation techniques and sampie
type indicated (grab, composite)

9. Sampie container type described

10. Sampie costainer type proper for
anaiysis requested

1. Preservation methods indicated
12. Chain-of-custody form compieted
13. Proper anaivtical methods requested

14. Proper number and tvpe of field QC
sampies were coilected (blanks,
replicates, spiits, etc.)

15. Field equipment was properiy
calibrated before use and rasuits
documented.

COMMENTS:

Lo B

NQ

NOT

REQUIRED

FIELD DOCUMENTATION 1S COMPLETE.

QA Officer



HEALTH AND SAFETY PLAN

FOR
SITE INSPECTION
PHASE I
OLSON ROAD LANDFILL

NAVAL ORDNANCE STATION
INDIAN HEAD, MARYLAND




SECTION III-EEALTH AND SAFETY PLAN
1.0 INTRODUCTION

The following is the Health and Safety Plan for Phase I of the
Site Inspection (SI) to be conducted at the Olson Road Landfill
(Site 42), Naval Ordnance Station (NOS), Indian Head, Maryland.
This SI is being conducted to determine if hazardous or regulated
materials were landfilled at the Olson Road Site which was used
for the disposal of a variety of solid wastes including branches,
pallets, and scattered cans and drums. There are no records to
confirm or deny whether the landfill recieved hazardous waste or
regulated materials. An environmental impact study was
completed, the results of which are discussed in Section I -
Sampling and Analysis Plan. This SI will involve the completion
of a shallow geophysical survey to locate possible buried tanks,
drums, or other metal objects. Based on the results of the
geophysical survey, soil borings and groundwater monitoring wells
will be installed on site. Soil and water samples will be
collected and analyzed using on site screening instrumentation as
well as analysis by a NEESA approved laboratory.

2.0 APPLICABILITY

The provisions of this plan are mandatory for all on-site
EnSafe/Allen & Hoshall employees and all subcontractors engaged
in on-site operations who will be exposed or have the potential
to be exposed to on-site hazardous substances.

EnSafe/Allen & Hoshall subcontractors and Navy contractors may
choose to use this health and safety plan as a guide in
developing their own plan or may choose to adopt in full (by
giving formal written notice to EnSafe/Allen & Hoshall). If the
EnSafe/Allen & Hoshall plan is adopted, all personnel assigned to
field activities for the project must read and sign the plan
acceptance form before commencing site activities. EnSafe/Allen
& Hoshall reserves the right to review and approve the
subcontractor's/Navy contractor's plan at any time. In either
case subcontractors/Navy contractors will hold EnSafe/Allen &
Hoshall harmless from, and indemnify it against, all liability in
the case of any injury. At a minimum, all provisions of the
EnSafe/Allen & Hoshall health and safety plan will be followed.

Inadequate health and safety precautions by the subcontractor/
Navy contractors, or the belief that the subcontractor's/Navy
contractor's personnel are or may be exposed to an immediate
health hazard, can be cause for EnSafe/Allen & Hoshall to suspend
the site work and ask the subcontractor/Navy contractor to
evacuate the hazard area.

All Navy contractors, EnSafe/Allen & Hoshall subcontractors, and
EnSafe/Allen & Hoshall personnel will be responsible for
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operating in accordance with the most current Occupational Safety
and Health Administration (OSHA) regulations including 29 CFR
1910.120 - Hazardous Waste Operations and Emergency Response.
These regulations include the following provisions for employees
exposed to hazardous substances, health hazards, or safety
hazards: training as described in 120(e), medical surveillance
as described in 120(f), and personal protective equipment
described in 120(g).

3.0 PROJECT PERSONNEL

3.1 Project Management

This section outlines the EnSafe/Allen & Hoshall project
management structure for Phase I of the SI to be completed at
Olson Landfill Site, CHESDIV, NOS, Indian Head, Maryland.
Management is discussed, the points of contact for Chesapeake
Division and the activity are listed, along with and requirements
to be fulfilled by NEESA.

3.2 EnSafe/Allen & Hoshall

Project Management structure for contract N62477-91-D-0043, Cost
Plus Award includes the Task Order Manager, Project-Geologist,
Project-Health and Safety Officer and Project-Site Health and
Safety Officer. Complete Resumés are presented in Appendix A of
this plan. The responsibilities of each are as follows:

Task Order Manager
Paul V. Stoddard, Manager of Geological Services

Responsibilities
The Task Order Manager is responsible for the proper
maintenance of project budgets, schedules and deliverables,
and 1s designated as the EnSafe/Allen & Hoshall point of
contact.

Project-Geologist
Joseph R. Matthews, Professional Geologist

Responsibilities
The Project-Geologist will direct the site investigation and
is responsible for proper sample collection, identification,
preservation and documentation, and documentation of all
field activities as outlined in the Sampling and Analysis
Plan (SAP) and the Quality Assurance Plan (QAP). The
Project-Geologist will prepare all draft and final reports.

Project-Health and Safety Officer(s)

Richard C. Barlow, Chemical Engineer
John H. Borowski, CIH
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Responsibilities

The Project-Health and Safety Officer(s) has the primary
responsibility for:

Assuring that all personnel are aware of:

Names of personnel and alternates responsible for site
safety and health;

Safety, health and other hazards present on the site;
Use of personal protection equipment;

Work practices by which the employee can minimize risks
from hazards;

Safe use of engineering controls and equipment on the
site;

Medical surveillance requirements including recognition
of symptoms and signs which might indicate over
exposure to hazards; and

Site control measures, decontamination procedures, site
standard operating procedures and the contingency plan

and responses to emergencies including the necessary
PPE.

Assuring that all employees have received a minimum of 40
hours of health and safety instruction, off the site, and
actual field experience under the direct supervision of a
trained experienced supervisor. Workers who may be exposed

to unique or special hazards shall be provided additional
training.

Monitoring the performance of personnel to ensure that
mandatory health and safety procedures are being performed
and correcting any performances that do not comply with the
Health and Safety Plan. (Copies of health and safety
training certificates must be available for review by the

EnSafe/Allen & Hoshall Project Manager and Site Safety
Officer.)

Ensuring that all field personnel employed on the site are
covered by a medical surveillance program as required by 29
CFR 1910.120(f)

Consulting with the Site-Health and Safety Officer and/or
other personnel.

Preparation and submittal of any and all project reports -
includes progress, accident, incident, contractual, etc.
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Project-Site Health and Safety Officer
Joseph R. Matthews, Professional Geologist

Responsibilities
The Project-Site Health and Safety Officer has the primary
responsibility of: assuring that a copy of the Health and
Safety Plan is maintained on site during all field
activities; advising field personnel on all health and
safety related matters involved at the site; directing and
ensuring that the safety program is being correctly followed
in the field, including the proper use of personal
protective and site monitoring equipment; ensuring that the
field personnel observe the appropriate work zones and decon
tamination procedures; reporting any safety violations to
the Project-Health and Safety Officer; and, conducting daily
safety briefings during field activities.

4.0 TRAINING

Training is clearly defined within the EnSafe\Allen & Hoshall
Health and Safety Policy. All personnel entering contaminated or
potentially contaminated areas of this site must meet the
requirements of 29 CFR 1910.120. Personnel without the required
training will not be permitted in any area with potential for
exposure to toxic substances or harmful physical agents (i.e.,
downrange). Refer to Appendix B for further information.

5.0 MEDICAL SURVEILLANCE

All personnel entering potentially contaminated areas of this
site will be medically qualified for site assignment through a
medical surveillance program outlined in the EnSafe\Allen &
Hoshall Health and Safety Policy Manual. Personnel who have not
recieved medical clearance will not be permitted in any area with
potential for exposure to toxic substances or harmful agents
(i.e., downrange). Refer to Appendix B, Section 6.0, for
further information.

6.0 SITE CHARACTERIZATION AND ANALYSIS

6.1 Site Name, Location

The site is located at the Naval Ordnance Station, Indian Head,
Maryland (NOS Indian Head) on Md., Route 210, Indian Head,
Maryland 20640-5000. The study site under investigation is Site
No. 42 - Olson Road Landfill at NOS Indian Head. A site map is
provided as Figure 6.1.

6.2 Site History and Description

The landfill was used to collect refuse from the entire station
over a five year period ending in 1987. It was used for the
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disposal of a variety of solid waste including branches, pallets,
and scattered cans and drums. There are no records to confirm or
deny whether the landfill received hazardous waste or regulated
materials. The site is approximately two acres in size and is
located on Olson Road at the NOS Indian Head. The landfill site
and an area adjacent coincide with the construction site for the
P-059 MILCON project.

An assessment was completed at Site 42, however, details of this
investigation have not been disclosed to EnSafe/Allen & Hoshall
prior to the preparation of this plan.

A limited visual inspection was completed at the Olson Landfill
as part of the NOS Preliminary Assessment (NEESA 13-021A). Basic
information and conclusions resulting from that assessment are as
follows:

[ ] Disposal apparently occurred over a five year period in
the early and mid 1980's;

) Disposal of hazardous waste is not recorded nor
recalled by site personnel;

° Debris currently visible includes branches, pallets,
and a few scattered cans and drums;

[ Disposal in this area was not authorized; and,

® Site 42 was recommended for a SI.

6.3 Scope of Work

The activities to be performed during the investigation include
installation of 16 soil borings. Three of these borings are to
be completed as groundwater monitoring wells, with associated
well purging, development, and sampling as required. All
boring/well installations and associated field work descriptions
are provided in the Sampling and Analysis Plan (SAP).

The Assessment will provide data needed to determine if
contamination is present at this site.

7.0 ITE CONTROL

Site control will be established and maintained according to the
recommendations set forth in the EPA's "Interim Standard
Operating Safety Guides, Revised September, 1982". Three general
zones of operation will be established to reduce the potential
for contaminant migration and risk of personnel exposure. These
zones are (1) the exclusion zone, (2) the contamination reduction
zone and (3) the support zone. The area of each zone is
indicated on Figure 7-1.
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The exclusion zone will be located such that the area between the
decontamination station and the landfill will be included; the
contamination reduction zone will include the decontamination
station and the support zone will be located beyond the
contamination reduction zone. Only authorized personnel with a
minimum of 40 hours health and safety training meeting the
requirements of OSHA 29 CFR 1910.120 are permitted within the
exclusion and contamination reduction zones. The exclusion zone
is considered contaminated and all personnel within the area must
use the prescribed level of personal protection. A checkpoint
will be established at the periphery of the exclusion zone to
regulate the flow of personnel and equipment in and out of the
area. The exclusion zone boundary is the "hotline". Aall
personal crossing the hotline into the exclusion zone must be
done using the "buddy system".

The contamination reduction zone serves as a buffer between the
exclusion zone and the support zone and is intended to prevent
the spread of contaminants from the work areas. All
decontamination procedures will be conducted in this area. Entry
into the contamination reduction zone from the support zone will
be through a controlled access point. Personnel entering into
this area must wear the prescribed personal protective equipment.
Exit from the contamination reduction zone requires the removal
of all contaminants through compliance with established
decontamination procedures.

The support zone is the outermost zone and is considered a
non-contaminated or clean area. The command post for field
operations, first aid station and other site support elements are
located in this area. The location of the command post was
determined by the topography of the terrain.

7.1 8Site Activities

The activities to be performed during the SI will include a
geophysical study consisting of ground penetrating radar mapping,
surface soil sampling, surface water sampling, subsurface soil
borings, and groundwater monitoring well installation and
sampling.

8.0 EMPLOYEE PROTECTION

Employee protection for this project includes standard safe work
practices, personal protective equipment, procedures and
equipment for extreme weather conditions, work limitations and
exposure evaluation.
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8.1 Standard Safe Work Practices

Standard safe work practices that will be followed include:

® Eating, drinking, chewing gum or tobacco, smcking or
any activity that increases the probability of
hand-to-mouth transfer and ingestion of material is
prohibited in any area designated as contaminated,
unless authorized by the Site Health and Safety

Officer.

[ Hands and face must be thoroughly washed upon leaving
the work area.

o Contact lenses shall not be worn on site.

[ Whenever decontamination procedures for outer garments

are in effect, the entire body should be thoroughly
washed as soon as possible after the protective garment
is removed.

® Contact with contaminated or suspected contaminated
surfaces should be avoided. Whenever possible, do not
walk through puddles, leachate or discolored surfaces;
or lean, sit or place equipment on drums, containers or
on soil suspected of being contaminated.

° Medicine and alcohol can exacerbate the effects from
exposure to toxic chemicals. Prescribed drugs should
not be taken by personnel on cleanup or response
operations where the potential for absorption,
inhalation or ingestion of toxic substances exists
unless specifically approved by a qualified physician.
Consumption of alcoholic beverages should be avoided
during operations.

® Under garments should be made from natural fibers
(i.e., cotton or wool).

9.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

Field activities will be initiated in Level D protection
consisting of chemical-resistant boots with steel toe and steel
reinforced, puncture resistant soles, boot covers and inner and
outer gloves. This level of protection was chosen because there
is no record of contamination on site. An initial screening for
volatile organic compounds (VOC) of the landfill site will be
performed using a photoionization detector (PID). This screening
will take place prior to the geophysical survey. If greater than
5 ppm VOC above background are detected the PPE will be up-graded
to level C. Level B protection will be selected when IDLH
concentration are encountered, when the oxygen level is less than
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19.5% o
likely

Level D

Level C

Criteri

Level B

r when exposure to the unprotected areas of the body is
to cause harm.

Equipment:

Hard hat (optional)

Face shield or goggles (optional)
Chemical-resistant boots with steel toe and shank
Boot covers (optional)

Gloves, (inner and outer)

Equipment:

Full-face piece, cartridge type, air purifying respirator
with cartridges for the appropriate hazard;
Chemical-resistant clothing, long sleeves, one or two
piece;

Inner gloves

Chemical-resistant gloves

Steel toe and steel reinforced, puncture resistant sole
boots

Hard hat (optional)

Disposable boots (optional)

a for Use of Level C:

When concentrations of VOC are 5 ppm above background;
When Level A or B is not indicated;

When airborne particulates (dust) warrant respiratory
protection;

When work areas contain not less than 19.5 percent
oxygen;

When doubts exist about air quality, therefore
preventing the use of Level D;

The types of air contaminants have been identified,
concentrations measured, and a canister respirator is
available that can remove the contaminants;

Equipment:

Full-faced piece, self-contained breathing apparatus,
pressure-demand or other positive pressure mode or
pressure-demand airline respirator equipped with
emergency escape device;

Chemical-resistant clothing, long sleeves, hooded,
one Oor two pieces.

Inner gloves

Chemical-resistant gloves

Steel toe, steel reinforced, puncture resistant boots
Hard hat

Options as required:
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- Coveralls
- Disposable outer boots

Criteria for Use of Level B:

- When Level A is not indicated

- When airborne particulates (dust) warrant respiratory
protection

- When work areas contain less than 19.5 percent oxygen

Flammable gases present an additional hazard. All lights, test
instruments and other electrical equipment must be explosion
proof or intrinsically safe. Open flames and smoking are not
permitted. Prior to the use of equipment with internal
combustion engines, the atmosphere above the landfill must be
sampled for the presence of flammable gases. If concentrations
of flammable gases exceed 10% of the Lower Explosive Limits
(LEL) , a careful investigation and mapping of the area must be
made. Before resumption of omnsite activities, project personnel
in consultation with personnel skilled in fire or explosion
hazards must develop a refined safety plan. If the concentration
of flammable gases exceeds 20% of the LEL all operations must be
terminated immediately and the area evacuated. Operations may not
be restarted until the atmosphere above the landfill contains
less than 20% LEL of flammable gas.

10.0 PROCEDURES AND EQUIPMENT FOR EXTREME WEATHER CONDITIONS

Field activities for this site are scheduled during months with
inconsistent weather. Therefore, both heat and cold stress will
be concerns for the health and safety personnel. Adverse weather
conditions are important considerations in planning and
conducting site operations. Extremes in hot and cold weather can
cause physical discomfort, loss of efficiency and personal
injury.

10.1 Heat Stress

Heat stress can result when the protective clothing decreases
natural body ventilation even when temperatures are moderate.
Working under various levels of personal protection may require
the wearing of low permeability disposable suits, gloves and
boots. This clothing will prevent most natural body ventilation.
Discomfort due to increased sweating and body temperature (heat
stress) will be expected at the work site. Recommendations to
reduce heat stress follow:

) Drink plenty of fluids (to replace loss through
sweating) .

® Wear cotton undergarments to act as a wick to absorb
moisture.
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® Make adequate shelter available for taking rest breaks
to cool off.

In extremely warm weather, the Site Health and Safety Officer may
also require these additional measures:

® Wear cooling devices to aid in ventilation (NOTE: the
additional weight may affect efficiency).
° Install portable showers or hose down facilities to

cool clothing and body.

® Shift working hours to early morning and early evening.
Avoid the hottest time of the day.

® Frequently rotate crews wearing the protective
clothing.

10.2 Cold Exposure

Persons working outdoors in temperatures at or below freezing may
experience frostbite or hypothermia. Extreme cold for a short
time may cause severe injury to the surface of the body. Areas
of the body that have a high surface-area-to volume ratio, such
as fingers, toes, and ears are the most susceptible.

Two factors influence the development of cold injury: Ambient
temperature and the velocity of the wind. As a general rule, the
greatest incremental increase in wind chill occurs when a wind of
5 mph increases to 10 mph. Additionally, water conducts heat 240
times faster than air. Thus the body cools suddenly when
protective equipment is removed if the clothing underneath is
soaked with perspiration.

Recommendations to reduce effects of cold exposure:

® Stay dry. When the temperature drops below 40°F,
change perspiration soaked clothes frequently. When
clothes get wet, they lose about 90% of their
insulating value.

° Beware of the wind. A slight breeze carries heat away
from bare skin much faster than still air. Wind drives
cold air under and through clothing. Wind refrigerates
wet clothes. Wind multiplies the problems or staying
dry.

o Understand cold. Most hypothermia cases develop in
temperatures between 30°F and 50°F. Cold water running
down the neck and legs or cold water held against the
body by sopping clothes causes hypothermia.
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(] Make adequate dry, warm shelter available.
° Provide warm drinks.

Never ignore shivering. Persistent shivering is a clear warning
that a person is on the verge of hypothermia. Allow for the fact
that exposure greatly reduces normal endurance. Physical
activity may be the only thing preventing hypothermia.

11.0 WORK LIMITATIONS

All site activities will be conducted during daylight hours only.
All personnel scheduled for these activities will have completed
initial health and safety training which includes recognition of
the symptoms and signs of over-exposure to the chemical hazards
present at this site. Prior to starting work at the site, each
employee must have three days of actual field training under the
supervision of and experienced supervisor as specified in 29 CFR
1910.120. All supervisors must completed eight hours of training
in site management. All personnel must complete an eight hour
refresher training course on an annual basis in order to continue
working at this site.

12.0 EXPOSURE EVALUATION

All personnel scheduled for gite activities will have a baseline
physical examination which will include a physical examination,
stressing examination of the neurologic, cardio-pulmonary,
musculoskeletal and dermatological systems, pulmonary function
testing, multi-chemistry panel and urinalysis and be declared fit
for duty. An exposure history form will be completed for each
worker participating in site activities. An examination and
updated occupational history will be repeated on an annual basis
and upon termination of employment as required by 29 CFR
1910.120(f). The content of the annual/termination examination
will be the same as the baseline physical. A qualified physician
will review the results of the annual/termination examination and
exposure data and request further tests or issue medical
clearances as appropriate.

After any job-related injury or illness, there will be a medical
examination to determine fitness for duty or for the need of any
job restrictions. The site health and safety officer will review
the results with the examining physician prior to releasing the
employee for work. A similar examination will be performed if an
employee has missed at least three (3) days of work due to a
non-job-related injury or illness requiring medical attention.
Medical records shall be maintained by the employer or the
physician for at least thirty (30) years following the
termination of employment.
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Methane is classed as a flammable gas by the Department of
Transportation. It is practically inert, but at very high
concentrations is a simple asphyxiant. A concentration of 87
percent has been demonstrated to cause asphyxiation, and 90
percent respiratory arrest in mice. Methane is absorbed and
readily metabolized. When inhaled, the main portion is exhaled
again in unchanged form.

13.0 MONITORING REQUIREMENTS

Air monitoring will be accomplished using a photoionization
detector (PID) and a combustible gas meter during all surface
soil sampling, subsurface soil borings and groundwater monitoring
well installations. Instruments shall be direct reading and will
be specifically designed to detect volatile organic compounds and
combustible gases to read gas concentrations. Instruments will
be continuous reading and equipped with alarms. Each instrument
calibration shall be checked daily before site activities
commence and at the end of each days' activities. At the end of
each work day and prior to calibration, each instrument shall be
checked to ensure that they are free from surface contamination.

The following instruments will be used for monitoring airborne
contaminants:

Oxygen - MSA 361 or equivalent

Flammable Gases - MSA 361 or equivalent

VOC - HNu IS101, and Photovac TIP Photoionization Detector
In addition to the above field checks of the instrument's
calibration , all real-time direct reading survey instruments
shall be maintained in accordance with the manufacturers'

recommendations.

14.0 DECONTAMINATION

As a part of the system to prevent or reduce the physical
transfer of contaminants by people or equipment from on-site
areas, provisions must be made for decontaminating anything
exiting the Exclusion and Contamination Reduction Zones. The
extent of the decontamination procedures for personnel is highly
site-specific and depends upon a number of factors: type of
contaminants, amounts of contamination, level of protection, work
activities, and reason for leaving the site. The USEPA has
developed decontamination procedures for various levels of
protection which can be consulted when formulating site specific
decontamination protocols. These procedures are included as
Appendix D to the NIOSH/OSHA/USCG/EPA "Occupational Safety and
Health Guidance Manual for Hazardous Waste Site Activities"
(EnSafe/Allen & Hoshall reference 0100-072).
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A decontamination zone will be established at an area not within
the work zone but immediately adjacent to it and will include an
area for sampling equipment and personnel decontamination.

14.1 Personnel Decontamination

The decontamination procedures, based on Level D\C protection,
will consist of brushing heavily soiled boots, rinsing outer
gloves and boots with soap and water. Removing outer gloves
depositing them in a plastic lined container. Washing and
rinsing safety suit, removing safety suit and boots. Safety
suits to be deposited in a plastic lined container. Washing and
rinsing inner gloves, removing facepiece, washing and rinsing
inner gloves and removing inner gloves. Facepieces will be
decontaminated and cleaned for reuse, inner gloves will be
deposited in a plastic lined container.

The decontamination procedures for Level B protection will be
similar except an additional step will be required to
decontaminate the air bottle. Decontamination procedures will be
conducted at the lunch break and at the end of each work day. If
the field activities zone is left at other times during the work
day, contaminated clothing will be left at the decontamination
station on plastic sheeting to be reworn on returning.

If higher levels of personal protection equipment are needed,
adjustments will be made to these procedures and an amendment
will be made to this health and safety plan.

14.2 Equipment Decontamination

All equipment leaving the Exclusion Zone should be decontaminated
to prevent the off-site migration of hazardous contaminants. 1In
addition, all equipment used at the site should be decontaminated
upon completion of the project. 1In limiting the potential
environmental exposures, the following procedures should be used.
All contaminated surfaces will be rinsed with the proper
decontamination solution. The selection of these solutions will
be made by the Project-Site Health & Safety Officer. 1In
addition, all decontamination activities will be supervised by
the Project-Site Health & Safety Officer. All waste water
generated will be collected and disposed of as hazardous waste.

TYPES OF DECONTAMINATION SOLUTIONS
(This list is not all inclusive)

DECON SOLUTION A A solution containing 5% sodium carbonate
(Na,CO;) 5% trisodium phosphate (NasPO,) .

DECON SOLUTION B A solution containing 10% calcium
hypochlorite (Ca(OCl),).
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DECON SOLUTION C A solution containing 5% trisodium
phosphate (Na;PO,). This solution can
also be used as a general purpose rinse.

DECON SOLUTION D A dilute solution of hydrochloric acid
(HC1) .
DECON SOLUTION E A dilute solution of phosphate free

analytical quality detergent.

14.3 Closure of the Personnel Decontamination Station

All disposable clothing and plastic sheeting used during site
activities will be double-bagged and disposed in a refuse
container. Decontamination and rinse solutions will be allowed
to drain onsite. Reusable clothing will be dried and prepared
for future use. All washtubs, pails, buckets, etc. will be
washed, rinsed and dried at the end of each workday.

15.0 EMERGENCY INFORMATION

All hazardous waste site activities present a potentlal risk to
onsite personnel. During routine operations, risk is minimized
by establishing good work practlces, staying alert and using
proper personal protective equipment. Unpredictable events such
as physical injury, chemical exposure or fire may occur and must
be anticipated.

If any situation or unplanned occurrence requires outside or
support services, the NOS Indian Head representative, Mr. Shawn
Jorgensen will be informed and the appropriate contact from the
following list will be made:

Contact Person or Agency Telephone

NOS Indian Head Shawn Jorgensen (301) 743-6745
Physicians Memorial (301) 645-0100
Hospital

Southern Maryland (301) 868-8000
Hospital

Law Enforcement NOS Police Dept. (301) 743-4333
Fire Department NOS Fire Dept. (301) 743-4281
Ambulance Service NOS Rescue (301) 743-44459
Regional (800) 962-1253

Poison Center
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EnSafe/ Paul Stoddard (901) 372-7962
Allen & Hoshall

16.0 SITE RESOURCES

In case of an emergency, telephones for communications with
outside agencies are located at Building 731, Phone # (301) 743-
4628. A first aid kit, eye wash station and other emergency
supplies will be located at the support zone. Restroom
facilities and water supply are to be available near support
zone.

17.0 EMERGENCY PROCEDURES

In the event that an emergency develops onsite, the procedures
delineated herein are to be immediately followed. Emergency
conditions are considered to exist if:

[ Any member of the field crew is involved in an accident
or experiences any adverse effects or symptoms of
exposure while on site; or

e A condition is discovered that suggests the existence
of a situation more hazardous than anticipated.

The following emergency procedures should be followed:

® Report any emergency situation, such as fire, or
personnel injury immediately to the project manager.

[ Emergency alerting will be accomplished vocally or by
the use of hand signals.

o Exclusion Zone will be evacuated through the hotline
control point. After emergency decontamination, all
personnel will muster at the command post/site office.
All other persons on site who are not in the Exclusion
Zone will evacuate the site through the nearest exit
but may not cross through the Exclusion Zone.

° In the event that any member of the field team
experiences any effects or symptoms of exposure while
on the scene, the entire field crew will immediately
halt work and act according to the instructions
provided by the Site Health and Safety Officer.

° For applicable site activities, wind indicators visible
to all onsite personnel will be provided by the site
safety officer to indicate possible routes for upwind
escape.
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The discovery of any conditions that would suggest the
existence of a situation more hazardous than
anticipated will result in the suspension of work until
the safety officer has evaluated the situation and
provided the appropriate instructions to the field
team. During this evaluation, all personnel in the
exclusion zone will muster in the contamination
reduction zone.

In the event of fire or other disaster, evacuate the
exclusion zone, muster in the contamination reduction
zone and notify local authorities of the incident.

In the event of an accident, decontamination of the
injured person, as well as any persons accompanying the
injured person to the hospital, will be required. A
minimal level of decontamination will be needed to
prevent contamination of the hospital and medical
personnel. Care must be exercised so as not to cause
further or additional injury to the individual.

In the event of an emergency, entry into the exclusion
zone will initially be controlled by the site manager
and will be limited to life saving operations.

Emergency response beyond evacuation of the exclusion
zone and operations necessary for life saving shall not
be attempted by on-site personnel. Those type
operations will be left for organizations who have been
trained for such activities (e.g. fire department).

In the event that an accident occurs, the project
manager is to complete an accident report form for
submittal to the managing principal-in-charge of the
project.

This contingency plan shall be updated whenever changes
occur which may affect the effective implementation.
After each incident/accident, the effectiveness of this
plan shall be evaluated and the plan shall be modified
as needed.

17.1 Routes To Emergency Medical Facilities

The primary source of medical assistance for the site is:

PHYSICIANS MEMORIAL HOSPITAL, LA PLATA, MARYLAND

Directions To Primary: TAKE INDIAN HEAD HIGHWAY (MD. ROUTE 210)
NORTH TO MD. ROUTE 225. TURN RIGHT ON 225, AND FOLLOW UNTIL
JUNCTION WITH MD. ROUTE 301. TURN RIGHT ON 30l1. TURN LEFT AT
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FIRST TRAFFIC LIGHT. THE HOSPITAL IS ON THE RIGHT, ABOUT 1/2
BLOCK PAST THE RAILROAD TRACKS.

The alternate source of medical assistance for the site is:
SOUTHERN MARYLAND HOSPITAL, CLINTON, MARYLAND

Directions to Alternate: TAKE INDIAN HEAD HIGHWAY (MD. ROUTE
210) NORTH TO MD. ROUTE 373. FOLLOW UNTIL INTERSECTION WITH
BRANCH AVE. (MD. ROUTE 5). TURN LEFT ON BRANCH AVE., AND FOLLOW
UNTIL INTERSECTION WITH SURRATTS ROAD. TURN RIGHT ON SURRATTS
ROAD. THE HOSPITAL IS JUST PAST THE COLONY SOUTH HOTEL.

18.0 CONTINGENCY PLANS

The site safety plan address' emergency medical care and
treatment of all personnel, including possible exposures to toxic
substances and injuries due to accidents or physical problems.
The following items are included in the emergency care provision:

L Name, address, and telephone number of the nearest
medical treatment facility is in the site safety plan
and will be posted in a conspicuous location. A map
and/or directions for locating the facility, plus
travel time, are included.

L The facility's ability to provide care and treatment of
personnel exposed to toxic or other hazardous
substances should be ascertained. If the facility
lacks toxicological capability, The joint venture's
safety and health officer should be consulted.

® All administrative arrangements for accepting patients
will be made in advance with the facility.

® Arrangements will be made to obtain ambulance,
emergency, fire, and police services. Telephone
numbers and procedures for obtaining these services
will be readily available.

® Emergency showers, eye wash fountains, and first aid
equipment will be readily available on-site. Personnel
qualified in first aid and CPR will be available.

e Provisions for providing medical personnel with
information involving the nature and extent of the
accident or injury will be made.

An evaluation for the possibility of events leading to evacuation

of the site and surrounding community will be performed and
protocols included in the site safety plan as appropriate.
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19.0 FORMS

The following forms will be used in implementing this health
and safety plan:

Plan Acceptance Form
Plan Feedback Form

Accident Report Form
Exposure History Form

The Plan Acceptance Form will be filled out by all employees
working on the site prior to commencement of site activities.

The Plan Feedback Form will be filled out by the site safety
officer and any other onsite employee who wishes to fill one out.
The Accident Report Form will be filled out by the Project
Manager in the event that an accident occurs. The Exposure
History Form will be completed by both the project manager and
the individual(s) for whom the form is intended.

All completed forms must be returned to the Task Order Manager at
EnSafe/Allen & Hoshall, Memphis, Tennessee.
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PLAN ACCEPTANCE FORM

PROJECT HEALTH AND SAFETY PLAN

INSTRUCTIONS: This form is
working on the project work

to be completed by each person

site and returned to

& JRNIT P B | MAarmela 5 o~ MAanrnAconn
navunliall, LICTILpIL L O 1 ClIIITOOT O
Job No.

.
Project

1]

EnSafe/Allen &

I represent that I have read and understand the contents of the

above plan and agree to perform my work in accordance with it.

Signed

Print Name

Company

ITII-21

Date



P PLAN FEEDBACK FORM

Problems with plan requirements

Unexpected situations encountered:

Recommendations for revisions:
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ACCIDENT REPORT FORM

SUPERVISORS REPORT OF ACCIDENT

DO NOT USE FOR MOTOR VEHICLE
OR AIRCRAFT ACCIDENTS

10

FROM

TELEPHONE (Include area code)

'WORKER'S SOCIAL SECURITY NUMBER

DATE OF ACCIDENT Al

NARRATIVE DESCRIPTION OF ACCIDENT

ATURE OF ILLNESS ORINJURY
AND PART OF BODY INVOLVED

PROBABLE DISABILITY (Check ane)

FATAL [T ]  LOSTWORKDAY

LOST WORK DAY NOLOST WORK DAY [_]
WITH ___ DAYS WITH DAYS
AWAY FROM WORK OF RESTRICTED FIRST-AID ONLY ]
ACTIVITY
[CORRECTIVE ACTION RECOMMENDED (By whorm and by when)
AME OF SUPERVISOR

GNATURE
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EMPLOYEE EXPOSURE HISTORY FORM

EMPLOYEE NAME :

JOB NAME:

JOB NUMBER:

DATE(S) ON SITE (FROM/TO):

HOURS ON SITE:

CONTAMINANTS (SUSPECTED/REPORTED)

(SEE ATTACHED LABORATORY ANALYSIS)
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APPENDIX A
ENSAFE PERSONNEL RESUMES



PAUL V. STODDARD, P.G.
MANAGER, GEOLOGICAL SERVICES

EDUCATION: M.S., Geology, Memphis State University/1983

B.S., Geology, Memphis State University/1982
B.S., Biology, Memphis State
University/1980

CERTIFICATION: Professional Geologist, TN, AR

Pending Certification, IN

EXPERIENCE:

Generated stratigraphic correlations of upper Cretaceous and
Tertiary trends of South Texas with concentration in the Wilcox
and Frio formations. Responsible for regional correlations of
E-logs, preparation of stratigraphic cross sections, development
and updating of structure maps, and well spotting and
digitizing.

Conducted remedial site investigations at facilities for sites with
potential soil and/or groundwater contamination involving
chlorinated hydrocarbons and petroleum products. Field
assessments included in-situ monitoring of organic vapors
utilizing an organic vapor detector and/or a scanning infrared
spectrophotometer.

Responsible for the design and implementation of
"preconveyance” investigations to determine potential soil
contamination at various sites being considered for commercial
development.

Field supervision and implementation of closure plans for
hazardous waste facilities at Charleston, SC Naval Shipyard.
Tasks included removal of hazardous waste inventories,
decontamination of tanks, confirmation sampling of
decontamination solutions and soil sampling at container
storage compounds operated by the Shipyard and Defense
Reutilization and Marketing Office.
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Sampled groundwater monitoring wells for hazardous substance
contamination and supervised well drillers at Shelby County, TN
state Superfund site.

Conducted a study of pesticide contamination in groundwater
at an industrial facility in Missouri. Field Investigation included

‘'soil boring, monitoring well installation, determination of

hydraulic gradients, data reduction and analyses, and report
generation.

Implemented groundwater investigation for photosensitive
hazardous substance contamination at NPL site.

Field supervision and implementation of closure plans for
removal of underground waste oil storage tanks and
investigation of potential contamination in soils and
groundwater from tank releases.

Field supervision and implementation of sampling plan for
hazardous waste facilities at NAS Memphis. Task included
Level B inspection of former waste plating treatment storm
sewer, and the sampling of soils associated with defective
joints. The task also included the sampling of a former salvage
yard for petroleum hydrocarbons and lead.

Field supervision and implementation of underground storage
tank removal investigations. Field assessments include soil
sampling and/or monitoring well installation with groundwater
sampling and assessment of hydrogeologic conditions.

Project geologist for interior survey of 120 acre underground
room and pillar mine. Additional tasks included surface
investigation of karst features, monitoring well installation,
interpretation of borehole geophysics, and subsequent
groundwater sampling and data reduction.
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Project geologist for hydrogeologic assessment of RCRA
facilities. Tasks include site selection and installation of
groundwater monitoring networks, slug tests, and subsequent
data evaluation.

Project geologist for MCAS Cherry Point, RFl. Tasks included
design and implementation of Field Sampling Plan, including soil
borings, monitoring well installation, groundwater sampling,
slug tests, hydrogeologic characterization -- including diurnal
and tidal influences on the shallow aquifer and subsequent data
reduction and report generation.

Project geologist for hydrogeologic assessment of a proposed
TN state Superfund site. Investigation included step drawdown
and constant rate aquifer pump test for design and installation
of a groundwater treatment system.

Project manager for CERCLA Remedial Investigation/Feasibility
Study for a former pesticide manufacturing facility. Tasks
included the design and implementation of
geologic/hydrogeologic assessment for volatile organic and
pesticide contamination, subsequent data reduction, and report
generation. Project management included cost tracking,
scheduling, and continued regulatory compliance {i.e.
Administrative Order).

Project manager for CERCLA RI/FS for an industrial
manufacturing facility. Related tasks included the design and
implementation of geologic/hydrogeologic assessments for
chlorinated solvent contamination in soils and groundwater.
Investigation included monitor well installations, soil vapor
extraction, borehole and surface geophysics, and a constant
rate aquifer pump test, with subsequent data reduction and
interpretation and Rl report generation. Project management
duties included community relations, maintaining data quality
objectives, scheduling, waste disposal, and meeting
Administrative Order Requirements.
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Supervised and directed remedial investigations (Rl) per
CERCLA requirements at muitiple NPL sites, Region 3, Region
4, Region 5 and Region 6. Investigations included, but were
not limited to, soil analyses, monitor and recovery well
installation, sampling and analyses of groundwater, aquifer
tests, borehole geophysics, surface geophysics and data
interpretation, including preparation and presentation of
assessment reports.
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JOSEPH R. MATTHEWS,
GEOLOGIST

EDUCATION: M.S., Geology, Memphis State University/1989

B.S., Geology, University of Tennessee at
Chattanooga/1985

CERTIFICATION: Registered Professional Geologist TN1112

EXPERIENCE:

Project Coordinator overseeing the remedial response action at
a PCB spill site in Akron, Ohio. Activities included removal of
PCB-contaminated soils, removal of oil-cooled capacitors
containing PCB dielectric fluids and removal and
decontamination of PCB contaminated concrete floors and
walls.

Project Manager/Geologist developed RCRA Facility
Investigations and directed field operations at Naval facilities.
Investigated shallow subsurface and shallow aquifer systems to
define contaminant migratory pathways and evaluate health
risks. Data used to determine the proper worker protection for
the demolition of a pesticide-contaminated storage facility.

Project Manager developed and implemented UST closures in
compliance with local, state and federal (RCRA) laws and
regulations. Conducted assessments of leaking UST sites and
completed corrective actions for petroleum hydrocarbon
contaminated soil and groundwater systems. Completed UST-
related projects in Tennessee, Mississippi, Missouri, Alabama,
Indiana, and Kentucky.

Field Coordinator on hazardous materials abatement sites:
monitoring health and safety compliance, consulting, and
assuring regulatory (OSHA) compliance.

Geologist conducted and designed state and private industry
site investigations: assessing geohydrologic conditions,
determined nature and extent of site contamination, dealt with
organo-pesticides, chlorinated hydrocarbons, non-halogenated



Matthews

page 2

hydrocarbons, chlorides, cyanides and polychlorinated
biphenyls.

Geologist supervised drilling operations, installed monitoring
wells, monitored health and safety compliance, and collected
soil and groundwater samples following CLP protocol for a
Remedial Investigation at a NPL site.

Geologist investigating a proposed hazardous waste incinerator
site: characterized stratigraphy, geologic structure and
geohydrologic conditions.

Assistant Geologist for a long-term groundwater monitoring
program at a Tennessee State Superfund site: quarterly
sampling of over 40 wells under CLP protocol, collected and
reduced groundwater and prepared piezometric maps and
geologic cross-section delineating the distribution of a
chlorinated hydrocarbon plume in a multiple aquifer system.

Investigator conducting Phase | environmental site assessments
and environmental compliance audits consistent with the “due
diligence"” clause of CERCLA. Reviewed facility operation for
compliance with local, state and federal environmental laws and
regulations. ldentified potential environmental compliance
problems and estimated cost for corrective action. Conducted
audits in close cooperation with investors, legal counsel, and
lending institutions and their attorneys. Designed and
conducted Phase |l audit investigations where subsurface and
groundwater contamination was indicated.

Project Assistant prepared revisions of a Part B permit for the
treatment of a "K" listed waste at a Open Burning/Open
Detonation facility.
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AWV GERAGHTY
AV MILLER, INC.

~Ground- Water Services

Certificate of Completion

JHresented @To

Joseph R.mMatthews
July 17~21,1989

In Recognition of Habing Successfully Completed
the Prescribed Qourse of Study for
Huazardous Waste Site Activities

40-Hour Initial
Health and Bafety Training

|
Qorporate Safety Manager Regional Henlth and Safety ;anager
Beraghty & Miller, Inc. Beraghty & Miller, Inc.



RICHARD C. BARLOW,

CHEMICAL ENGINEER/INDUSTRIAL HYGIENIST

EDUCATION: M.S. Chemical Engineering, University of
Maryland/1979
B.S. Engineering, U.S. Coast Guard
Academy/1969

EXPERIENCE:

] Developed a health and safety plan, as prescribed by 29 CFR

1910.120, for an EPA National Priorities Listed underground
storage area’s emergency remedial action plan, remediation
investigation, and feasibility study .

Developed a health and safety plan, as prescribed by 29 CFR
1910.120, for an EPA National Priorities Listed pesticide
facility’s remediation investigation and feasibility study.

Developed a health and safety plan, as prescribed by 29 CFR
1910.120, for an EPA National Priorities Listed landfill’s
remediation investigation and feasibility study.

Developed numerous additional health and safety plans for
underground tank removals, pesticide facility investigations,
landfill studies, and plating shop remedial actions for both
private industry and the U.S. Navy.

Developed a respiratory protection program for a small company
that meets the requirements of 29 CFR 1910.134.

Experienced in developing personal protection programs for all
phases of hazardous waste cleanup activities.

Developed Oil and Hazardous Substance Spill Contingency plans
for the Navy.

Experienced in confined space entry techniques. Has received
training as a "Competent Person” for gathering and evaluating
data for confined space entry.
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o Trained personnel in confined space entry techniques and
exposure hazard recognition.

® Administered an inspection program which involved evaluation

of exposure personnel to atmospheres that were toxic, oxygen
deficient and/or flammable.
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JOHN H. BOROWSKI, C.I.H.
INDUSTRIAL HYGIENIST

EDUCATION:

B.S. Biochemistry, Northern Michigan University/1984

CERTIFICATIONS:

Certified Industrial Hygienist, American Board of Industrial
Hygiene, Certification # 5098.

EPA/California Certified Asbestos Building Inspector/Management
Planner,1991

EPA/California Certified Asbestos Practices and Procedures, 1991

EXPERIENCE:

Assisted in the development of health and safety plans prescribed in 29
CFR 1910.120 for both the Navy and private industry cleanup projects.

Developed procedures for the sampling, handling, and disposal of PCB
contaminated dielectric fluid from non-operating capacitors and transformers
for military and private concerns.

Developed and enforced respiratory protection programs for clients and
contractors performing asbestos and lead remediation to ensure compliance
with the requirements of 29 CFR 1910.134.

Assisted in development of personal protection programs for all phases of
hazardous waste cleanup activities.

Performed perimeter high volume air monitoring for VOC, PM10, Metals,
and PBB emissions generated by installation of a slurry wall and capping of a
hazardous waste landfill.

Performed personal and area industrial hygiene sampling to determine worker
exposure to toxins including; asbestos, lead, metal dusts, CO, CO,, PBB,
PCB, formaldehyde, bioaerosols, and various organic and inorganic acids.

Performed source sampling of power plant and paint spray booth air
emissions.



APPENDIX B

MEDICAL MONITORING PROGRAM
&

SAFETY TRAINING AND EDUCATION
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All of The Joint Venture personnel who enter hazardous waste/spill sites or have the
potential for exposure to hazardous materials from these sites must participate in the Joint
Venture Medical Monitoring Program. The program is conducted by The Joint Venture’s
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the program is to identify any preexisting illnesses or problems that would put an employee
at unusuai risk from certain exposures or respirators, and to monitor and evaluate
exposure-related events where workers are involved in handling hazardous materials.
Project managers should consult with the Health and Safety Officer and/or the company
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with each project. The Joint Venture maintains the right to exclude certain individuals
from particuiar jobs based on reports from the company doctor. The program will be
reviewed on an annual basis to determine its effectiveness.

The company doctor has been emploved as an .z-.depnnf.! nt contractor to provide medical
monitoring for The Joint Venture. The doctor is responsible for the following aspects of the
medical monitoring program:

- Selection and quality assurance of medical and laboratory services involved

in carrying out the monitoring program.

- Davelonment of a uniform medical record
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- Record retention.

- Empioyee notification of examination resuits.

- Determination of content of the medical and biological monitoring programs.
- Record review and correlation between potential exposure and effect.

- Mg!uggng!o ioh related illness and injury for each emnlovee,
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1.0  Preplacement Examinations

Each employee will be given a preplacement examination to identify any preexisting illness
or nmblgm that would put the emnlavee at an unuenal rick from certain exnosures: to
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assure that each employee can safely use negative pressure respirators; and to develop a
data base to assess any exposure related events detected during periodic medical
monitoring. Data accumulation will include variables such as age, sex, race, smoking, prior

employment history, and other conditions that might bear upon the occurrence of
subsequent events once employment begins.
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The prepiacement examination inciudes:
- Occupational history including previous chemical and carcinogenic exposures.
- Medical history including demographic data, family history, personal habits,

past medical history and a current symptomatic review of systems.

- Fertility history.

- Physical examination, siressing examination of the neurologic,
cardiopulmonary, musculoskeletal and dermatological systems.
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- Physiological parameters including blood pressure and visual acuity testing.
- Pulmonary function testing including FVC, FEVI and FEV 25-75.
. Electrocardiogram,

- PA and lateral chest X-ray.
- A multi-chemistry panel including tests of kidney and liver function.
- Red blood cell cholinesterase.

- Audiogram.

The history, physiological parameters, X-ray, screening tests and laboratory studies will be
done prior to the physical examination. After the physical examination the medical
examiner will review the resulits of the examination and special studies with each employee
and facilitate referral for further evaluation of abnormalities detected during this examina-.
tion. OHS will provide each employee a written summary and detailed results of the
examination along with treatment of any job restrictions.

2.0 Periodic and Exit Examinations
An examination and updated occupational history will be repeated on an annual basis. The
content of the annual examination includes:

- Updated occupational and medical history

- Physical examination, stressing examination of the neurologic, cardiopulmo-

nary musculoskeletal and dermatological systems

- Pulmonary function testing including FVC, FEVI and FEV 25-75

- Multi-chemistry panel including tests of kidney and liver function

- Urinalysis
The company doctor will review the results of annual examination and exposure data, and
request further tests or issue medical clearances as appropriate. An examination will also
be done when an employee terminates. The company doctor will be consulted for the
contents of the exam. The exception to this is when the terminating employee has had an

exam within six months or when there has been no site work since the time of the last
examination.

3.0 Return-to-Work Examinations

After any job-related injury or illness, a medical examination is required to determine
fitness for duty or to identify any job restrictions. The medical examiner will review the
results of this back-to-work examination with company doctor prior to releasing the
employee for work. A similar examination will be performed if an employee has missed at
least three days of work due to a non-job-related injury requiring medical attention.

40 Biological and Medical Monitoring

Biological and medical monitoring for specific exposures will be done whenever feasible.
Such monitoring is important to assess the adequacy of personal protective measures and
work practices. After reviewing potential exposures at any one site, the company doctor will
determine the content and frequency of a medical and biological monitoring program. The
content and frequency might change as further information is acquired concerning specific
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environmental exposure levels. The program might include:
- Measurements of specific substances:
* blood lead
* urine cadmium
* blood or urine mercury

* serum levels of PCBs, organochlorine compounds, etc.
- Metabolic products:

* urine azide-iodide test (carbon disulfide)
* urine phenol (benzene)
* carboxyhemoglobin (methylene chloride)
- Medical monitoring for specific exposures:
* red blood cell cholinesterase (organophosphates)
* quantitative urine protein (cadmium and mercury)
* reticulocyte count and platelet count (benzene)
* thyrozine (dinitrophenol/pentachlorophenol)
- Focused history and examinations such as:
* neurologic examination (organophosphates, carbon disulfide)
* psychological testing (carbon disulfide, mercury)
* skin examination (PCBs, dioxins)

These tests may be performed before and after site work, periodically during site work and
after any specific identifiable spill where excessive exposure might have occurred.

5.0 Confidentiality

Medical records will be maintained in a confidential manner so that only authorized
persons will have access to the records. These will include medical staff of The Joint
Venture or contracted medical personnel, the individual, the individual’s personal physician
or the individual’s designated representative. Upon request, the individual may obtain a
copy of the medical file. This will be provided within 15 days of the receipt of the written
request. Information used for research, testing, statistical, or epidemiologic purposes will
have all identifying data removed, including the identity of the individual. Any medical
information or findings obtained which do not affect the individual’s job performance will
not be made available to The Joint Venture. This is to maintain the patient-physician
confidentiality. Upon death, retirement, resignation, or other termination of services, the
records will be retained by The Joint Venture or contracting physician.

6.0  Safety Training and Education Program

Consistent with OSHA’s 29 CFR 1910.120 regulation covering Hazardous Waste Operations
and Emergency Response, all site personnel are required to be trained in accordance with
the standard. At a minimum, all personnel are required to be trained to recognize the
hazards on-site, the provisions of the Health and Safety Plan, and the responsible
personnel.

Prior to arrival on-site, each employee will be responsible for certifying that his/her
employees meet the requirements of preassignment training. Consistent with OSHA 29 CFR
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1910.120(e)(3), each employee is to provide a document certifying dates of 24 hours of
"training for workers occasionally on-site," or 40 hours of training for "general site workers."
Personnel must receive eight hours of annual refresher training.

Consistent with OSHA 29 CFR 1910.120(e)(8), individuals designated as site supervisors
require an additional eight hours of training.

6.0.1 Initial Training
A, Safety Orientation

D

2)

Administration

a) policies

b) programs - respiratory, training, medical monitoring
¢) right-to-know

Work Organization and Control

a) work zones

b) site operations

c) site security and access

B. Chemical and Physical Hazards

1)
2)
J)
4)
5)
6)

Toxicity - routes of exposure
Chemical hazard classes
Mechanical hazards

Heat stress

Fire and Explosion Hazards
Radiation

C. Respiratory Protection

1)
2)
3)
4)
)

Types of equipment; Level of Protection
TLVs; PELs; protection factors

Selection

Practice use (and fit-testing); maintenance
Cascade system (optional)




Protective Clothing

1) Types of equipment; Levels of Protection
2) Permeation; breakthrough

J) Selection

9) Practice use; maintenance
Decontamination Procedures

1) Rationale

2) Procedures

J) Selection

Ambient Monitoring

1) Rationale

2) Types of equipment

J) Guidelines for exposures
4) Practice use of equipment
Sampling (optional)

1) Procedures and equipment
2) Shipping/Packaging/Manifesting
Safety Planning and Procedures
1) General measures

2) Site safety considerations

J) Selection of protective and monitoring equipment (optional)

4) Safety Plan development (optional)
First aid/CPR (at least one individual on site)




6.02 Annual Review Training
A, Respiratory Protection
1) Selection
2) Practice use (and fit-testing)
B. Protective Clothing
1) Selection
2) Practice Use
C. Decontamination Procedures
D. Ambient Monitoring
E First Aid/CPR (as needed)
1) Maintain current certification
2) Heat stress
F. Review specific jobs and discuss problems encountered and improvements
needed.
Records will be kept of all health and safety training and copies provided to the health and
safety officer upon request. Audits will be conducted at least annually by the health and
safety officer to evaluate the program’s effectiveness.
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