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EXECUTIVE SUMMARY

This Sampling and Analysis Plan addresses groundwater quality sampling and analysis
activities that will be conducted in support of the Environmental Monitoring Plan for Waste Area
Grouping (WAG) 6. WAG 6 is a shallow-burial land disposal facility for low-level radioactive
waste at the Oak Ridge National Laboratory, a research facility owned by the U.S. Department
of Energy and managed by Martin Marietta Energy Systems, Inc. (Energy Systems).
Groundwater sampling will be conducted by Energy Systems at 45 wells within WAG 6. The
samples will be analyzed for various organic, inorganic, and radiological parameters. The
information derived from the groundwater quality monitoring, sampling, and analysis will aid in
evaluating relative risk associated with contaminants migrating off-WAG, and also will fulfill
Resource Conservation and Recovery Act (RCRA) interim permit monitoring requirements. The
sampling steps described in this plan are consistent with the steps that have previously been
followed by Energy Systems when conducting RCRA sampling.

xi



1. INTRODUCTION

1.1 PROJECT OVERVIE3V

This document is the Groundwater Quality Sampling and Analysis Plan (SAP) for Waste
Area Grouping (%'AG) 6 at Oak Ridge National Laboratory (ORNL). The procedures described
herein are part of the Environmental Monitoring Plan (EMP) for WAG 6, which also includes
monitoring tasks for groundwater levels, surface water, seeps and springs, and meteorological
parameters. Separate SAPs are being issued concurrently to describe each of these monitoring
programs.

This SAP has been written for the use of the field personnel responsible for implementation
of the EMP, with the intent that the field personnel will be able to take this document to the field
and quickly find the appropriate steps required to complete a specific task. In many cases, Field
Operations Procedures (FOPs) will define the steps required for an activity. The FOPs for the
EMP are referenced and briefly descriL,ed in the relevant sections of the SAPs, and are contained
within the FOP Manual. Both these documents (the SAP and the FOP Manual) will be available
to personnel in the field.

Information regarding the WAG 6 physical description, geology and hydrogeology, and
waste disposal and regulatory history can be found in the Resource Conservation and Recovery
Act Facility Investigation Report for Waste Area Grouping 6 at Oak Ridge National Laboratory,
Oak Ridge, Tennessee (Energy Systems 1991), and a description of the purpose and scope of the
EMP can be found in the Environmental Monitoring Plan for Waste Area Grouping at Oak Ridge
National Laboratory, Oak Ridge, Tennessee (DOE 1993a).

1.2 GROUNDWATER QUALITY SAP OUTLINE AND OBJECTIVES

The purpose of the groundwater quality SAP is to provide the field workers with information
on conducting activities that are unique and essential to accomplishing the task of groundwater
quality sampling. Some information that is important to field workers is contained in other
project-level documents. To avoid duplication of this information [such as project-level quality
assurance/quality control (QA/QC) and health and safety (H&S) protocols], other documents have
been referenced as appropriate. Table 1.1 displays the organization of this SAP and the relevant
reference documents. All documents will be made available to the field workers before the

initiation of field activities. Once field activities have begun, the field workers will carry the
SAP and the FOP Manual to the field. The other reference documents will be available at the

field office. Copies of these reference documents will be available to the field workers to carry
into the field for direct reference as the need arises.

The objectives of the Groundwater Quality Monitoring Program, as defined in the EMP, are

* to verify primary chemicals of concern (COCs) that contribute to risk;

* to refine risk estimates;

1-1
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Table 1.1. WAG 6 Groundwater Quality SAP and project-level document cross-reference

Groundwater Quality SAP section Project-level reference document(s)

Section 1 - Introduction contains limited informztion DOE Environmental Monitoring Plan
on the EMP, summarizes project objectives, and
summarizes the groundwater quality sampling activities
to be conducted.

Section 2 - Task Instructions identifies the specific DOE Environmental Monitoring Plan
tasks to be conducted, contains activity-specific

instructions on the work to be performed, and lists the WAG 6 Field Operations Procedures Manual
procedures to be used at various stages of the work.

Section 3 - Quality Assurance/Quality Control DOE Quality Assurance Project Plan for the
Requirements contains information on the QA/QC Environmental Monitoring Program in Waste Area
requirements specific to groundwater quality Grouping 6 at Oak Ridge National Laboratory
monitoring. This section includes information on
documentation; analytical requirements; and
frequencies, numbers, and types of QC samples.

Section 4 - Health and Safety Considerations briefly Energy Systems Site Health and Safety Plan for
describes the health and safety aspects of the activity. Waste Area Grouping 6 at Oak Ridge National
Activity-specific instruction sheets will be included in Laboratory
this section that will address specific health and safety
issues that are not covered by the Site Health and

Safety Plan.

Section 5 - Waste blanagement briefly describes the Energy Systems Waste Management Plan
waste management associated with the groundwater
quality monitoring. The wastes associated with this

activity will be restricted to personal protective
equipment, very small quantities of decontamination
fluids, and purge water.

Section 6 - Data Management describes the d_la Energy Systems Data Management PlanFunctional
collection and management activities that will be @stems Design
conducted in the field, and the procedures for
collecting these data to ensure that accurate data are
transferred into the data base.

* to meet Resource Conservation and Recovery Act (RCRA) reporting requirements;

. to track and evaluate concentrations of site-related radionuclides detected above Derived
Concentration Guide (DCG) levels, in compliance with U.S. Department of Energy (DOE)
Orders 5400.5 and 5820.2A; and

. to identify major COC sources by tracking changes in groundwater beneath COC sources.

Field workers should keep these objectives in mind when conducting the activities described

in this SAP. An understanding of, and a constant adherence to, the objectives of the EMP will

ensure the collection of data in quantities and at the quality level necessary to meet the objectives.
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The activities identified in Table 1.2 will be conducted to meet these groundwater quality
objectives.

Table 1.2. Groundwater Quality SAP activities, purposes, and quality control levels

EPA Quality
Control

Groundwater Quality SAP activity Activity purpose and elements Level_

1. H&S monitoring of site and uncapped well • Ensure worker health and Level I
safety

2. Groundwater level measurements • Data for groundwater model Level I

3. Monitor well purging (indicator parameters) • Purge well for sample Level I
collection

4. Groundwater sample collection and analysis * Risk calcr' _tions Level 111
• Confirmation of chemicals of (90%)

concern Level IV

• Groundwater geochemistry (10%)
characterization

5. Equipment decontamination • Eliminate cross-contamination N/A b
between wells

6. Waste management • Properly document and N/A
manage personal protective
equipment
and decontamination fluid

7. Data collection and management • Properly record information in N/A
logbooks and field forms;
properly download data from
electronic field instruments

aQC Levels l-IV m the EMP correspondto QC Levels A-D in the Quality Assurance Project Plan for this project
(DOE 1993b).
bN/A = not applicable.

Groundwater samples will be collected by Energy Systems personnel as grab samples from
selected monitoring wells. The samples will be obtained from the discharge of dedicated bladder
pumps installed in each well. The discharge will be colle_ed directly into the sample containers.
Data from these activities will be collected by CDM Federal personnel on various forms
(Appendix A) and in field logbooks. After the samples have been collected, CDM Federal
personnel will package and ship the samples to a laboratory for analysis.

1.3 SAMPLING LOCATIONS, FREQUENCIES, AND ANALYTES

The EMP specifies that 45 groundwater monitoring wells will be sampled for various
analytes and at various frequencies. The locations of all 45 wells are displayed in Fig. 1.1,
together with other site features that are relevant to the specific activity of groundwater sampling.
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Table 1.3 displays the specific analyte list comprising the analytical suites. The frequency
---v and analytical suite for each well are displayed in Table 1.4. Based upon the information

contained in Tables 1.3 and 1.4, the sampling frequency and list of analytes for each well are
displayed in Appendix B.

Table 1.3. Analytical suites and associated analytes for groundwater quali_v _arnpling

Analytical suite °

Analyte PRC RFI COC RCRA GC RS

Organics

CLP volatiles X

CLP semivolatiles

CLP pestieides/PCBs

Herbicides

RCRA volatiles X

Metals

CLP metals X

ICP metals X

Radiological

Gross alpha/' X X X

Gamma scan X X X

(Cs, Co, Eu)

Tritium X X X

Strontium X X X

Geochemical

Anions X

Dissolved organicand X
inorganic carbon

Alkalinity X

* PRC ffi Site-related chemicals that contributeto the majorityof risk.
RFI COC ffi Site.related chemicals determinedto be COCs during the Resource Conservation and RecoveryAct

(RCRA) Facility Investigation(RFI) samplinganalysis.
RCRA -- Volatile organic compounds (VOCs) and radionuclidesrequiredfor reporlingunder RCRA and DOE
Orders.

GC ffi Geochemical parameters.
RS = Radiation scans.

b If the gross alpha level exceeds 5 pCi/L, confirmationsampling will be required. If the confirmation also
exceeds 5 pCi/L gross alpha, alpha spectroscopywill be conductedon an aliquot of the confirmation sample to
determinethe contributingradionuclide.
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Table 1.4. Groundwater quality sampling locations,
analytical suites, and frequencies °

Well Grouping

First quarter, Second quarter Third quarter, Fourth quarter
annual, semiannual

Well Number semiannual

Upgradient perimeter wells (includes RCRA eompliance wells)

745 831 832 TAL/TCL b RFI COC RFI COC RFI COC
833 846 855 GC RCRA
856 857 858 PRC+RS
859 86O RCRA

Downgradient perimeter wells (includes RCRA compliance wells)

835 836 837 TAI.JTCL RFI COC RFI COC RFI COC
838 839 840 GC PRC+RS
841 842 843 PRC+RS RCRA
844 847 1242 RCRA

1243

Downgradient perimenter walls (includes non-RCRA compliance wells)

NWQ-1 NWQ-2 TAI.fFCL RFI COC RFI COC RFI COC
NWQ-3 NWQ-4 GC
NWQ-5 NWQ-6 PRC+RS

Interior wells

648 845 848 TAL/TCL RFI COC RFI COC RFI COC
849 850 851 GC
852 854 1036 PRC+RS
1039 1166 1225
1233 1237 1241

" Analytieadsuites are defined in Table 1.3.

b TAL/TCL = Target Analyte List (Metals)/TargetCompoundList: CLP Volatiles,
CLP Semivolatiles, CLP Pesticides/PCBs.
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2. TASK INSTRUCTIONS

This section identifies the specific groundwater quality sampling and analysis tasks to be
performed to meet the objectives of the EMP. In all cases, fieldwork will be accomplished
according to this SAP. Any deviations from this SAP will be documented on a WAG 6--
Monitoring Variance Request Form (MV-01) and approved before implementation. If for any
reason a task is not completed, the reason also will be documented on a WAG 6--Monitoring
Variance Request Form (MV-01). Any problem or corrective action taken also will be
documented in the field logbook.

Groundwater samples will be collected by Energy Systems personnel from the 45 selected
groundwater monitoring wells at the frequencies and for the analytes specified in the tables in
Appendix B. These tables are organized on a quarterly basis and specify the analytical
parameters for each well. Note that some wells are not sampled during the second and fourth
quarters. The schedule is based on the assumption that an average of one well per working day
will be sampled. Beginning with the first quarter sampling round, the field crew should proceed
from well to well, completing water level measurements, purging, and sampling for each well
before moving to the next well. Once each quarterly round of sampling has been completed, the
field crew will not initiate the next quarterly sampling round until the beginning of the next
quarter (three calendar months from the beginning of the preceding quarter).

A flowchart of the tasks to be conducted as part of this activity is displayed in Fig. 2.1.
This flowchart graphically depicts the sequence in which the tasks will be conducted, the decision
points associated with conducting the tasks, and when information will be recorded on the forms
for data collection and management.

2.1 GROUNDWATER LEVEL MEASUREMENTS

Groundwater levels will be measured by Energy Systems personnel in each monitoring well
before the well is purged. The objective for obtaining water level measurements is to determine
the appropriate quantity of water to be purged from the well before sampling. To obtain
groundwater level measurements, the following equipment is required:

• surgical gloves and other appropriatepersonal protective equipment (PPE) as specified by
the Site H&S Officer (SHSO) and/or Site Health Physicist (HP),

• photoionization detector (PID) or flame ionization detector (FID),

• water level indicator,

* field logbook, and

* WAG 6--Well Purging and Sampling Form (GWQ-01).

The water levels will be measured to the nearest 0.01 ft using a water level indicator
according to Environmental Surveillance Procedure ESP-003-022. The following guidelines will
be adhered to when obtaining water level measurements.
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• Don PPE as required.

• Remove the cap from the well and allow it to vent for 3 to 5 min.

• Check ambient air with a PID or FID; note reading.

• Check the atmosphere at the top of the well casing and the breathing zone with a PID or FID
according to ESP-003-015.

• If contaminant levels in breathing zone atmosphere are not above ambient levels, lower the

water level indicator probe into the well casing. If contaminant levels in breathing zone
atmosphere are above ambient levels, the SHSO will contact Industrial Hygiene OH) and
work will stop at that location.

• When the alarm sounds and/or the indicator light on the side of the water level indicator reel
illuminates, stop lowering the probe.

• Read the depth to water at the well casing survey mark and record it on the WAG 6-- Well
Purging and Sampling Form (GWQ-01) and in the field logbook.

• Remove the water level indicator from the well, wiping the tape clean as it is retrieved.

The water level indicator must be decontaminated at the site _Lccording to ESP-003-022
before subsequent use. The following guidelines shall be adhered to when decontaminating the
water level indicator.

• Wipe the probe and the used portion of the water level indicator line with a paper towel that
is moistened with distilled water and laboratory detergent.

• Rinse the probe and the washed portion of the line with distilled water.

• Allow the probe and line to air dry, or wipe dry with a paper towel.

2.2 MONITORING WELL PURGING

Groundwater monitoring wells will be purged and field parameters will be measured by
Energy Systems personnel before obtaining samples. The objective for obtaining the field
parameters and purging the monitoring wells is to ensure that fresh !formation water is present
in the wells during sampling.

Monitoring wells will be purged and measurements of the field p_rameters (pH, temperature,

and conductivity) will be obtained in each well before sample collection according to ESP-003-
012. To purge the wells and collect the field parameters, the following equipment is required:

• surgical gloves and other appropriate PPE,
• Geoguard" or Well Wizard" displacement bladder pump (already installed in well),
• 26-L carboy,
• 32-gal trash can,

• large plastic trash bag(s),
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• 55-gal drum(s),
• HORIBA Water Quality Checker,

• field logbook, and
• WAG 6--Well Purging and Sampling Form (GWQ-01).

The total volume of water to be purged, which is dependent upon the total depth of the well
and the water level, will be determined according to ESP-003-022. The following guidelines

shall be adhered to when determining the total volume of water to be purged from the wells.

• Subtract the water level from the total depth of the well to obtain the height of the water
column.

• Multiply the height of the water column by the appropriate gal/ft multiplier on the WAG 6--
Well Purging and Sampling Form (GWQ-01) to obtain the volume (in gal) of water present
in the well casing.

• Multiply the volume of water present in the well casing by three well volumes to obtain the
total volume of water to be purged from the well.

Upon activation of the bladder pump, the pump purge flow rate will be determined to ensure

that the appropriate volume of water is purged from the well. The purge flow rate will be
determined by using the following equipment:

• 1-gal container or graduated bucket or beaker,
• watch or timer,
• field logbook, and
• WAG 6-- Well Purging and Sampling Form (GWQ-01).

The purge flow rate will be determined by employing the following guidelines.

• Place a container in position beneath the pump discharge to collect the well purge water.

• Note the beginning time (in minutes) when the first stream of pump discharge water enters
the container.

• Allow the container to fill for at least 30 to 60 seconds.

• Note the ending time (in minutes) when the last stream of pump discharge water enters the
container. Determine the time (in minutes) of the discharge by subtracting the beginning

time from the ending time.

• Determine the volume of water present in the container (in gallons).

• Use the following equation to determine the pump purge rate in gallons per minute (GPM):

GPM= Volumeofwater collected (in gallons)
Time (in minutes)
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* Document the purge rate in the WAG 6--Well Purging and Santpling Form (GWQ-01) and
field logbook. Note that the subsequent sampling flow rate will be moderated so that it does
not exceed the calculated purge rate.

The wells will be purged by adhering to the following guidelines.

• Don PPE as required by the SHSO and/or Site Health Physicist before beginning work.

• Activate the displacement pump and begin purging the appropriate volume of water from the
well into a 55-gal drum or a 26-L carboy placed in a plastic-lined 32-gal trash can.

• Purge a total of three casing volumes from the well, or purge the well to dryness.

• Record the total volume of water purged from the well and the field parameter data on the
WAG 6--Well Purging and Sampling Form (GWQ-O1)and in the field logbook.

Purge water contained in the 26-L carboy and any overflow contained in the 32-gal trash can is
poured into a 55-gal drum. The well purge water will be stored in the 55-gal drum until
laboratory results indicate the appropriate method of disposal, according to Sect. 5.

While purging the well, measurements of pH, temperature, and conductivity will be obtained
according to ESP-003-OI2 with a HORIBA Water Quality Checker. The field parameter
measurements will be obtained according to the following guidelines. Before obtaining the
parameter measurements, the HORIBA Water Quality Checker will be calibrated according to
ESP-003-01.

• Measure field parameters (pH, temperature, and conductivity) while the water is being
purged from the well, and record after each purge volume.

• Immerse the appropriate parameter probe into a sample of the well purge water.

• Obtain the parameter value from the digital or analog readout of the field measurement
instrument.

• Record the obtained parameter value on the WAG 6--Well Purging and Sampling Form
(GWQ-01) and in the field logbook.

2.3 GROUNDWATER SAMPLING

Groundwater samples will be collected as grab samples from each of the selected monitoring
wells. While sampling the well, measurements of pH, temperature, and conductivity will be
taken according to ESP-003-012 with a HORIBA Water Quality Checker. These parameters, plus
turbidity and redox, will be measured again at the conclusion of sampling. Turbidity is measured
with the HORIBA Water Quality Checker, using ESP-003-012; redox is measured with a Hach
Oxidation-Reduction Potential (ORP) instrument, using ESP-003-023. To collect groundwater
samples, the following equipment is required:

• surgical gloves and other appropriatePPE;
* plastic sheeting;
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• sample containers, prewashed;
• sample labels;
• HORIBA Water Quality Checker;
• bar coding equipment;
• Hach ORP instrument;
• sample containment cooler;
• ice;
• WAG 6--Well Purging and Sampling Form (GWQ-01);
• sample preservatives;
• sample bags;
• field logbook;
• chain-of-custody form (see Appendix A);
• custody seals; and
• in-line 0.45-$m filters.

Groundwater samples will be collected by Energy Systems personnel according to ESP-003-022.
Before obtaining groundwater samples, the sampling flow rate will be determined and adjusted
(if necessary) to ensure that the sampling rate is less than the purge rate. When sampling
volatiles and semivolatiles, the sampling rate will not exceed 100 to 200 mL/min. The sampling
rate will be determined by using the following equipment:

• graduated cylinder,
• watch or timer, and
• WAG 6--Well Purging and Sampling Form (GWQ-O1)and field logbook.

The sampling flow rate will be determined by employing the following guidelines.

• Adjust the pump discharge rate downward (if necessary).

• Place the graduated cylinder in position beneath the pump discharge to collect the well purge
water.

• Note the beginning time (in minutes) when the first stream of pump discharge water enters
the cylinder.

• Note the ending time (in minutes) when the last stream of pump discharge water enters the
cylinder. Determine the time (in minutes) of the discharge by subtracting the beginning time
from the ending time.

• Use the following equation to determine the pump sampling flow rate in milliliters per
minute _.'PM):

MPM= Volumeofwater collected (in millili ters)
Time (in minutes)

• Determine whether the sampling flow rate is less than the purge rate. The sampling rate
must not exceed the purge rate.
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• If the sampling flow rate is equal to or greater than the purge rate, then adjust the pump
discharge rate down accordingly, and repeat the previous procedure.

• When the sampling flow rate is appropriate for collection of samples (less than purge rate),
document it in the WAG 6--Well Purging and Sampling Form (GWQ-01) and field logbook.

The following guidelines should be followed when collecting groundwater samples.

• Don PPE as requiredby the SHSO before beginning work.

• Activate the displacement pump and begin pumping water from the well. The pumped water
should be directed into the carboy or drum when samples are not actively being collected.

• Collect groundwater samples in the sample container directly from the discharge of the
bladder pumps.

• Measure field parameters (pH, temperature, and conductivity) periodically during sample
collection.

• Complete the well purging and sampling summary form and sample labels in the field while
working. Samples will be labeled in accordance with WAG 6--FOP 9.

• Measure field parameters (pH, temperature, conductivity, and turbidity) at completion of
sample collection.

• Filter the samples to be analyzed for gross alpha, total radioactive strontium, gamma
radiation,and tritium in the field if possible. If the samples are not filteredin the field, they
will be filtered in the laboratory.

• Add the appropriatepreservatives to the samples if the sample containers are not pre-
preserved (Table 2.1).

• Placethe samples in an insulatedcoolercontaining ice, and transportthem to the appropriate
location for packaging and shipping.

• Complete chain-of-custody forms and submit the samples to the appropriateanalytical
chemistry laboratory for analysis.

In some cases, the volume of groundwaterin a well may not be sufficient to obtain the
desired numberof samples. In these cases, sample collection priority will be in the following
order.

1. Volatiies

2. Radionuclides, including tritium

3. Semivolatiles

4. Dissolved organic carbon



Table 2.1. Sample containers, preservatives, and holding times for groundwater samples
from groundwater qmality monitoring wells in WAG 6

Number of

Analytical Container Container containers Maximum

method typeb volume per site Preservation holding time

CLP volatiles CLP G-vial, T-lined 40 mL 2 HC! pH < 2, 4°C 14 d

CLP semivolatiles CLP Amber-G I L I 4°C 7 d

CLP Pesticides/PCBs CLP Amber-(; I L I 4°C 7 d

Herbicides CLP Amber-G I L I 4°C 7 d

CLP metals CLP P 500 mL I HNO_ pH<2, 4°C 180 d

Gross alpha 900 Q 4 L I HNO3 pH < 2, 4°C 180 d

Gamma scan 901.1 Q 4 L I HNO_ pH<2, 4°C 180 d
t,o

Tritium 906 P 250 mL 1 4°C 180 d do

Strontium-90 905 P 1 L 1 HNO 3 pH<2, 4°C 180 d

Anions 300.0 P 250 mL I 4°C 28 d

DOC/DIC 415.1/9060 P 125 mL I H2SO, pH<2, 4°C 28 d

Alkalinity 310.1 P 250 mL 1 4°C 14 d

"CLP- Comract Laboratory Program, PCB = polychlorinat_ biphenyl, DOC/DIC = dissolved organic carbon/dissolved inorganic carbon
N3 = Glass, T = Teflon, P = High density polyethylene, Q = CLqfitainer
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5. Dissolved inorganic carbon

6. Metals, inductively coupled plasma/mass spectrometry

7. Metals

8. Anions

9. Alkalinit3
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3. QUALITY ASSUR_CE/QUALITY CONTROL REQUIREMENTS

3.10VERV_

This section identifies QA/QC aspects of the Quality Assurance Planfor Characterization
and Monitoring Acn'vin'esat Waste Area Grouping 6, Oak Ridge National Laboratory.,Oak Ridge,
Tennessee (CDM Federal 1993) that are required to implement the EMP and this SAP. Subjects
addressed in this section include, but are not limited to, monitoring program organization and
personnel responsibilities, documentation procedures and protocols, sampling andmonitoring QC
requirements, decontamination procedures, and equipment calibration and maintenance. The
QA/QC considerations presented in this section have been developed to ensure that the data
generatedduringall phases of the EMP will be of known quality and legally defensible.

Work on this assignment will be performed in accordance with the following:

s Environmental Restoration Quality Program Plan, ES/ER/TM-4/R3 (EnergySystems 1993);

• Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans,
QAMS-005/80 (EPA 1983);

• Quality Assurance Program Requirements for Nuclear Facilin'es, ASME NQA-I (ASME
1989);

• Quality Assurance Project Plan for the Environmental Monitoring Program in Waste Area
Grouping 6 at Oak Ridge National Laboratory, Oak Pa'dge, Tennessee, DOE/OR/01-
II93&DI (DOE 1993b); and

• WAG 6 Field Operations Procedures Manual (CDM Federal 1993)

This SAP has been reviewed for QA/QC requirementsby the Contract QA Manager, who
will maintain QA oversight for the duration of the project. In addition, all deliverables will be
subject to technical review by CDM Federal Programs Corporation (CDM Federal) technical
specialists. All deliverab!es presenting measurement data will be reviewed by the CDM Federal
QA staff. A description of the project Data Quality Objectives can be found in the EMP.

3.2 MONITORING PROGRAM ORGANIZATION

The EMP personnel comprise a sub-task team of the Monitoring and Laboratory Analysis
Group, identified in the WAG 6 EMP (DOE 1993a), The principal contractor personnel assigned
to conduct the WAG 6 EMP field activities are:

• Charles Callis (ProjectManager)
• David Johnson (QA Specialist)
• Donnie McCurry[Field Task Manager(FTM)]
• David Fugate [GroundwaterQuality Sample Task Leader (STL)]
• Michael Charko (Field Technician)
• Richard Stout (Field QC Coordinator)
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Figure 3.1 shows the project organization, reporting relationships, and lines of authority for
this project, General responsibilities are discussed in the following subsections. Other personnel
will be assigned as necessary. The responsibilities of key team members are described in Table
3.1.

3.3 FIELD DOCUMENTATION

Field documentation shall consist of:

* one master site logbook to be maintained at field headquarters,
• an equipment maintenance and calibration logbook,
• an activity-specific field )o_book,
• a telephone logbook,
• project- and activity-specific field forms (Appendix A),
• chain-of-custody forms,
. sample labels, and
* bar code labels.

All documentation must be completed in waterproof black ink, and corrections must be
marked through with a single line, dated, and initialed. Handwritten documents must be legible.
Table 3.2 displays where, and what kind of, information must be recorded.

Field Documentation Forms

Field documentation forms will be the primary documentation of all EMP field activities.
The following forms are to be used for the specific activities addressed in this SAP:

• WAG 6--Well Purging and Sampling Form (GWQ-01),
• WAG 6--Monitoring Variance Request Form (MV-01),
• WAG 6--Record of Repair Form (RF-01),
s WAG 6--Chain-of-Custody Form (COC-01),
• WAG 6--Weeidy Activity Schedule (WAS-01),
• WAG 6--Field Collection Task Map (FCTM-01), and
• WAG 6--Field Activity Sheet (FAS-01).

These forms are located in Appendix A.

Any information pertinent to the current field activity or field condition that is not requested
on the field documentation form should also be entered in the "Comments" section of the form

and in the field logbook. The forms used at each site will be numbered sequentially, using bar
codes. The form bar code label will be attached to the bottom right of the form, and also entered
into the field logbook. In addition, any charts, oversize pages, and other printed material (e.g.,
runoff hydrographs, sample times) pertinent to current field activities will be securely attached
to the corresponding field documentation form. The form number of the corresponding field
documentation form must be written somewhere on the attached material and contained in the

notebook. On a daily basis, completed forms will be forwarded to the FTM, who will review
the forms and forward them to the DM for entry into the data base.
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Table 3.1. General responsibilities of WAG 6 EMP principal contractor personnel

Position Responsibilities

Project , Verifying that all appropriate QA requirements, as specified in the WAG 6 QA Plan
Manager and in this document, are met in all field monitoring and laboratory activities;

• consulting with the WAG 6 Program Manager and appropriate EMP QA authorities
on all quality-related matters;

• investigating field- and laboratory-related quality problems (e.g., out-of-control
events), determining their root causes, proposing solutions, implementing corrective
actions, and obtaining the concurrence of the WAG 6 Program Manager and QA
authorities on the appropriateness of any corrective action;

• submitting any proposed changes to the SAP, in the form of a WAG 6 - Monitoring
Variance Request Form (MV-O1), to the WAG 6 Program Manager for approval;

• maintaining custody of all original and copied EMP monitoring documentation;

• reviewing all field data and documentation and all laboratory data for completeness
and adherence to QA protocols;

• submitting all field data and documentation and all laboratory data to the WAG 6
Program Manager for review; and

• developing, gaining approval for, and implementing any cost-effective quality
improvements.

Field Task • Implementing relevant requirements contained in the governing documents and plans;
Manager

• ensuring and documenting that all field and laboratory personnel are properly
informed and trained as specified in this SAP;

• ensuring that there are an adequate number of properly trained personnel for
implementation of groundwater quality monitoring activities;

• ensuring that all equipment (including backup equipment) necessary for groundwater
quality monitoring is available for immediate use;

• keeping well informed of scheduled interim remedial action and site upgrade
construction activities, especially when such activities may hamper groundwater

quality monitoring activities or affect data quality objectives and/or QA objectives;

• initiating stop-work actions when the severity of conditions adverse to quality
warrants immediate action;

• managing or performing inspections and calibrations, and .maintaining accurate
documentation of all site equipment calibration and servicing activities;

• managing or performing field monitoring activities, and ensuring that all such
activities are performed and documented in accordance with QA protocols and
approved procedures;

• maintaining custody of all samples collected at the site until submitted to laboratory

personnel;

• submitting all field documentation and electronic site data to the Project Manager for
review; and
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Table 3.1 (continued)

Position Responsibilities

• keeping the Project Manager informed of all site activities and quality-related
problems.

QA • Advising the contract Project Manager and team members of QA matters;
Specialist

• identifying project QA requirements and preparing QA procedures as required;

• reviewing and approving the SAP and all subsequent changes to the SAP;

• conducting or arranging scheduled audits or surveillances of task activities;

• evaluating quality performance data from quality investigations, audits, and
reviews;

• preparing monthly QA summary reports for corporate management;

• conducting or arranging QA training;

• tracking the implementation of QA requirements in this plan and consulting
periodically with the Project Manager;

• tracking reports on conditions adverse to quality, reviewing corrective action, and
tracking completion; and

• initiating, reviewing, and following up on corrective actions as necessary.

Field QC • Implementation and documentation of training requirements,
Coordinator

• QC review and verification of field forms and logbooks,

• QC review of environmental and QC samples, and

• verification of proper FOP usage.

Field * Maintenance and calibration of portable equipment,
Technician

• inventory of supplies,

= sampling kit preparation,

• sample shipping,

• waste management, and

• proper documentation of all field activities.

Sample • Documentation of all field activities,
Task Leader

• sample collection coordination with Energy Systems personnel,

• monitoring and data acquisition activities, and

• waste management.



3-6

Table 3.2. Types of WAG 6 EMP field documentation and the information required for each

Field documentation Information

Site Logbook • A list of all field logbooks;

• daily temperature, weather conditions, and names and titles of
personnel present;

• name, title, organization, and purpose of site visitors;

• outline of daily activities;

• problems, their final resolution, and anticipated impact on the field
investigation;

• field changes or variances;

• a record of samples collected and shipped;

• a record of equipment decontamination.

Equipment • Equipment name, serial number, and identification (ID) number,
Maintenance and

• date of each calibration event,Calibration Logbook

• identity of person performing calibration, and

• calibration settings and values.

Field Logbooks • Date and time task started; weather conditions; and names, titles, and
organizations of personnel performing the task;

• a description of site activities in specific detail;

• a description, in detail, of any field test(s) (and results);

• a description of environmental and QC samples collected;

• a list of the time, equipment type and serial or ID number, and
procedure followed for decontamination activities;

• a list of equipment failures or breakdowns; and

• a description of calibration activities in the field.

Telephone Logbook • Date of call,

• time of call,

• whether incoming or outgoing,

• participating parties, and

• subject and pertinent information.
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3.4 SAMPLE IDENTIFICATION AND LABELING

Labeling of all samples shall be performed in accordance with WAG 6--FOP 9. The
following information must be recorded on the sample label:

• site name,

• unique sample ID number,
• date and time of sample collection,
• matrix,

• name of sampler,
• sample preservation,
• type of analyses to be conducted, and
• cleaning lot number.

All labels must be waterproof and preprinted or completed in permanent ink. A bar code
label will also be attached, then scanned for entry into the database. An example sample label
is included in Appendix A. Preprinted sample labels will be provided to the Field Technician
in advance of scheduled sampling.

3.5 CHAIN OF CUSTODY

Preprinted chain-of-custody forms will be provided after the scheduled sampling. Sample
possession must be traceable and shall be maintained in accordance with ESP-500, "Manual
Chain-of-Custody Procedures." To track sample possession, an official documented chain-of-
custody form (see Appendix A) shall be maintained for each sample. A sample is in custody if
one or more of the following criteria are met:

• it is in the possession of a sampling team member,
• it is in a sampling team member's view after being in possession, or
• it is in a designated secure area.

The following information will be recorded on the completed chain-of-custody form:

• project name,

• signature of sampler,
• sampling station,
• unique sample number,
• date and time of collection,

• grab or composite designation,
• matrix (i.e., groundwater),
• preservatives, and
• signatures of individual involved in sample transfer.

Chain-of-custody forms will be placed in a plastic cover and taped inside the shipping
container used for sample transport from the field to the laboratory. When samples are

relinquished to a shipping company for transport, the tracking number from the shipping
bill/receipt will be recorded on the chain-of-custody form and in the field logbook. Individuals
receiving samples will sign, date, and note the time of receipt on the chain-of-custody form.
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3.6 ACTIVITY-SPECIFIC QUALITY ASSURANCE/QUALITY CONTROL
REQUIREMENTS

See Table 3.3 for QC sample types, description, and generic frequencies. Refer to the tables
in Appendix B for activity-specific QC samples and collection numbers. Note that no rinseate
or field blank QC samples are being collected. Since all the sampling equipment is dedicated,
no decontamination of the sampling equipment will be conducted; therefore, no QC samples
associated with evaluating the decontamination process will be required. The order of QC sample
collection is organized so that no QC samples will be obtained from a specific well more than
once during a four-quarter monitoring cycle.

Table 3.3. Quality control sample types and frequencies for groundwater
quality sampling and analysis

QC sample types Frequencies

1 duplicate/lO wells
Field Duplicates are collected sequentiallywith each
sampleinto separatecontainers. Each sample is
labeled according to the activity-specific labeling
specifications, so that the identityof one of the
samples as a duplicate is not obvious from the label.

Matrix Spike/Matrix Spike Duplicates are samples 1 MS/MSD/20 wells
(one sampleand a duplicate) collected in the field,
labeled as an MS and an MSD.

Trip blanks consist of 40-mL vials filled with 1/cooler contaim'ngsamplesto be analyzed for
organic-freedistilled/deionized water. Trip blanks volatile organic compounds
are made up at the point of origin of the sampling
teamat the beginning of the day's sampling
activities, and must be included in each cooler
conuuningsamples to be analyzedfor volatile
organic compounds.
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4. HEALTH AND SAFETY CONSIDERATIONS

The provisions of the project H&S Plan are mandatory for all personnel assigned to the
program. In no case may work be performed in a manner that is inconsistent with the intent and
cautions expressed in the project H&S Plan. All field personnel will be properly trained in H&S
regulations associated with handling hazardous materials and the safe operation of sampling
equipment. As specified in 29 CFR 1910.120, all field personnel will have attendedOccupational
Safety and Health Administration (OSHA) 40-h hazardous waste worker training.

In general, personnel will work in groups or pairs. However, personnel will perform some
work activities independently of other members of the WAG 6 field team. At these times,
personnel will abide by the "buddy system." Each member of the WAG 6 field team will be
responsible for keeping track of personnel working independently. Before leaving a radioactive
or muddy area, all personnel andconveyed equipment will be checked with a beta-gamma meter
for evidence of radiological contamination. Personnel will take precautions to help prevent
contact with hazards identified in the project H&S Plan.

The SHSO and Site Health Physicist shall specify the PPE required for site activities, tasks,
and work zones. This specification shall be based on possible site contaminants, OSHA
guidelines, and chemical and radiological hazards information. The SHSO and/or the Site Health
Physicist shall train all site personnel in PPE donning and doffing procedures before beginning
any site activities. The task instructions in Appendix C address activity- and location-specific
H&S issues.
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5. WASTE MANAGEMENT

The WAG 6 EMP Waste Management Plan (WMP) states that CDM Federal, as waste
generator, will perform waste segregation, packaging, labeling, and transportation as required
during the project. [Waste Management Operations (WMO) will transport liquid waste from the
temporary waste storage area to the appropriate facility.] CDM Federal is not responsible for
final disposition of waste.

Anticipated wastes from groundwater quality sampling activities include decontamination
fluids, purge water, PPE, sampling residuals, and various other trash items such as plastic
sheeting.

5.1 ORGANIZATIONAL RESPONSIBILITIES

The following personnel will be responsible for various aspects of WAG 6 waste
management.

Laboratory Certification Official

The Laboratory Certification Official has the following responsibilities:

• implementing and managing the ORNL Solid Low-Level Waste (SLLW) Certification
program,

• reviewing and approving project WMPs and WMP checklists, and

• providing direction if an unforeseen waste situation is encountered.

Generator Certification Official

The Generator Certification Official (GCO) has the following responsibilities:

• serving as interface between the project, the ORNL Laboratory Certification Official, and
the ORNL WMO in addressing generator problems and waste certification requirements;

• initiating preparation of the Waste Pickup Request Form;

• certifying that the waste was packaged in accordance with the ORNL waste area criteria, the
ORNL SLLW certification program, and SLLW QA Plan requirements;

• making arrangements with WMO for pickup and transfer of waste packages to the designated
storage or treatment facility; and

• assuming other duties as specified in the WMP.

Field Task Manager

The Field Task Manager has the following responsibilities:

• ensuring that site personnel follow the WMP,
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* coordinating with Health Physics (HP) and IH, and

* assuming responsibility for transportation of waste as required.

Sample Task Leader

As the generator, the Sample Task Leader has the following responsibilities:

s properly containerizing, packaging, and segregating all waste generated as pan of the
project;

* maintaining interface with the FTM to ensure that any issues pertaining to SLLW
characterization are promptly brought to the attention of the responsible individuals and that
any new certification requirements are promptly instituted;

• assisting the GCO with the preparation of the Waste Pickup Request Form and the Container
Packing List; and

• assuming other duties as specified in the project WMP ....

Health Physics and Industrial Hygiene Per,'_nnel

HP and IH personnel are responsible to conduct surveys as necessary to determine if waste
contains RCRA-reguiated or radiologically contaminated materials.

5.2 GUIDANCE DOCUMEl_rS

The following documents will provide guidance for waste management activities conducted
during the implementation of the WAG 6 EMP.

• WAG 6 Project WMP,
• "Waste Management" (ESP-1000),
• Waste Acceptance Criteria for Radiological Solid Waste Disposal (WMRA-WMPC-203),
• ORNL Liquid Waste Treatment Systems Waste Acceptance Criteria fWM-WMCO-201),
• Waste Item Description (UCN-2109) Form User Instructions,
• Container Packing List (TX-5749) Form User Instructions, and
• Management of Investigation-derived Waste During Site Investigations (EPA 1991).

5.3 WASTE CHARACTERIZATION/SEGREGATION

When waste is first generated, it will be containerized. Table 5. I shows the various
categories into which waste will be segregated for this project, the criteria for segregation, and
packaging requirements.

L



Tnble 5.1. WAG 6 wm/e umuqemm/

Type _ _ P.ckag_ _umu_ Fum,
of _.me ofw.._' _ n,q,,iemum' .,-,m,. ,urm all...,"v r ---& ....

Purge water 22 One drum per well; _ baud 55-gsl drumm At _; diked mreeavailable Rele,me m poim of origin or ou
on _ _ ground ,us mvemifsuion-denved

24 One drum pro"well; segregmionbased 55-gal drums .Aa
on,m_'ytimlremdm

25 One drum per well; segrqp,_ b,m_ 55-g_ drums At well
on _ rmulu,

l_tumed _.mple w_ 22 Sample sma_ytical rmu_ 55-g81 dnmm/cmboym Diked ares by _ or Process write _ plat
oco_lmigu._ mm

24 Sample am_ reeu_ 55-gsl d/quums/carboy8 Diked mreeby emrance or Noum_l process wute
oc'o-_._gm_ mm tremmemp_u.

Used sample boules" C_=ned by Isbormory and returned
for retme

U_h 5 No a o, _T; _ _ ia garb._ Green dumpmer sdjecem _o Y- 12 hmd_U

(perm_ prou_ve ao voimilm cram ,/mite penmuel
equipmem, phmt/c.. ,.q
peper) 8 Supec/ed e or B/-y bot no volstiles Psckm&.eper SoEd Wmme OCO-__ ares Site desigmted by Wam_ "._

Arm _A) 6 _m.gemem Op_m_m
Wmm_ A_m Criem_a

OVMRA-WMPC-203)

14 _ of B/'I'; Psckml_per SWSA 6 OC_ ares SWSA S-box compact_w
ao volstiles Wuue Area Criteria

immsction _-

WMPC-203)

DeconlL___Mtion water 22 Based oo _: solvent, acid. Anraup with LOWOD Carboy _ =au_e t_ phtm
me; a or_

24 Based on procedure: solvea, sold. Armn_ with LOWOD Carboy N_mrsdiok_:cal wmme tr'-'_..unem
eu:; no a e,r _/T plato

25 No hazm-doossubaumceusedin _ w_h LGWOD Cm4m 7 S_,wm sewer sym_

decommninmio_ no a o_ _7

"Calegcmesof wasteas definesu_ by the_ WIdP.

•" According to Tables 3.2 and 3.3 in the Project WMP.
Although these ante called out in the Project WMP suedw_ be generated, it is unlikely that they will be returned to the site
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5.3.1 SolidWaste

As it isgenerated(whenpossible),or at theendof eachday, HP personnelwill useportable
alphaandbeta/gammadetectorsto monitorthe materialgeneratedinthecontrolledzonefor the
presenceof radioactivity. They will designa,ewasteasbeing"Clean," "Very Low Activity,"
or "Low Level"Waste. Solidwastegeneratedfromradioactivezoneswill becontrolledin the
radioactivezones.

HP personnelwill beresponsibleforscanningall wasteenteringandleavingWAG 6. If the
wasteiswithinEnergySystemsstandards,thewastewill be issueda "greentag," signifyingthat
it is"clean"of radioactivecontamination.Anon-sitedumpsteradjacentto personneltrailerswill
be availablefor "clean"wastegeneratedon-site,suchasofficepapers.

5.3,2 Liquid Waste

Purgewaterwill be consideredinvestigation-derivedwasteaccordingto Sect.5.3 of the
projectWMP, andmay behandledaccordingto theguidelinesinManagementof Investigation-
derived WroteDuring Site investigations(EPA 1991). However, if the contaminationlevels
indicatedby sampleresultsexceeddefinedlimits, the purgewater(andreturnedsamplewater,
if any)will notbe managedas investigation-derivedwaste.

FollowingearlyinterimguidancefromtheEnvironmentalComplianceSectionof theOECD,
resultsfrom radiologicalanalysesarecomparedwith valuesthatare25% of the DOEDCGsfor
radionuclides.Drinkingwaterstandardswerejudgedtobeoverlyrestrictivefor thisapplication,
sinceit ishighlyunlikelythatanyonewill useWAG 6 groundwaterasdrinkingwater. The full
DOE DCG, associatedwith an annualeffectivedoseequivalentof 100torero, wasdeemedtoo
lenient. A compromisevalueof 25% of the DCG is usedin ESPchecks.Theassociateddose
of 25 re.reinis comparablewith NuclearRegulatoryCommissionlanddisposalperformance
criteriaandwith DOE Order5820.2A. Radiologicalanalytescommonlyreturnedand their
comparison valuesare

Gross alpha 3 Bq/L
Gross beta 9 Bq/L (assuming g°Sr)
*°Co 46 BqlL
13_Cs 28Bq/L
Total radioactive strontium 9 Bq/L
Tritium 18,500 Bq/L

If the analyzed water from a well meets the criteriadescribed in the preceding paragraphs,
and if the pH of the water in the drum at the well is between 2 and 12.5, then the drummed
water is returnedto the ground nearthe well. If any criterionis not met, the drummed water is
transportedto the appropriatefacility for disposal by WMO.

Accordingto historical data,the following wells have alreadybeen determinedto exceed the
comparison values:

. 843, and
" 1243.
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PurgewaterfromthesewellswillbemanagedasCategory22or24 accordingto analytical
results.

5,4WAz"I'E PACKAGING

Afterwastehasbeencharacterizedandsegregatedaccordingtocategory,wastepacketscan
becreated.Wasteispackagedby theSTL accordingtoguidanceprovidedbytheGCO, A
WasteItemDescriptionFormisfilledoutforeachpacket.Onebarcodelabelisplacedonthe
wastepacked,andtheotherisplacedontheWasteItemDescriptionForm associatedwiththe
specificpacket.The barcodelabelnumberisthencopiedontotheContainerPackingList.
When thecontainerisfull,theGCO andtheSTL willcompletea WastePickupRequestForm
tobesubmittedtoWMO bytheGCO. TheWasteManagementformsandtheirinstructionsfor
use,aswellasthesolidandliquidwasteacceptancecriteria,areincludedintheNAG 6 FOP
Manual.

$.$ WASTE TRANSPORTATION

When waste drums become full of liquid, if there is not sufficient analyticaldata available
to categorize the waste, the drums will be sampled. When the liquid waste can be categorized,
the original drum site willbeconsidered the temporarywaste storage area and the drums will be
transportedby WMO. Energy Systems personnel will manage and conductall transportationof
waste to locations outside WAG 6 as well as all liquid waste transportation.



6-1

6. DATA MANAGEMENT

6.1 INTRODUCTION

The data managementteam will create"Blank Form Books" filled withpreviouslybarcoded
forms to be used by the field teams. Eachtype of form will be stored in a separatebook andwill
have thebar code preattachedto the bottom rightcorner of the form. A copy of the appropriate
form will be insertedon the outside cover of the "BlankForm Book," andthe binderwill signify
the form number. The form bar code label will be scanned by the STL entering it into the bar
code reader for uploading to the data base when using the form. if that form is not used after
being taken to the field, the STL will returnthe blank form to the notebook for use on another
day.

The form bar code numbersmust be used in sequence for recordkeeping purposes. The
form bar code numberswill serve as identifiersfor location of the forms in the files. Whenthe
STL returnsto the trailerat the end of the day, the forms will be forwardedto the FTM for
review. The DM will receive all completed forms and the data diskettesdownloaded from the
bar code readeron a daily basis. The electronic-data-downloadingdisketteswill be downloaded
from the monitoringequipment will be forwarded to the DM by the FTM on a daily basis.

6.2 DATA DOWNLOADING

Field data collected during the WAG 6 GroundwaterQuality Monitoring Programwill be
obtainedmanually. Someof the manualdatawill be entered intothe WAG 6 database using bar
code equipment. However, field documentationfon_ will also be completed and used by the
sampling team as a quality check againstthe database.

Manual data generated for groundwaterquality monitoring will consist of water levels,
manualsample collection information, and in situ parameter measurements. These forms will
be compared with the data base at a later time to ensure thatall the informationentered intothe
bar code reader was correct.

6,3 PROCEDURES FOR COMPLETING GROUNDWATER QUALITY (GWQ) FORMS

The WAG 6 groundwaterquality sampling team will be using a bar code reader in the field
to record most of the information that will be trackedin the WAG 6 project database.

GWQ-01: WAG 6---_,IA, PURGING AND SAMPLING FORlVl

Before leaving the trailer, the STL will pull one form GWQ-01 for each monitoringlocation
to be visited that day. Upon arrival at the site, the STL will scan the monitoring location, the
sample team's badges (by role), the field logbook number, the form bar code label, and the
equipmentbar code ID of the HORIBA installed at that location. The readerwill then prompt
the STL to enter the temperature, pH, conductivity, and dissolved oxygen field measurements.
The STL will then manuallyenter the "Total depthof well" and "Depth to water from reference
point." The readerwill calculate the height of the water column. The readerwill prompt the
STL to enter the diameter of the well (i.e., 2 in., 4 in., or 6 in.). The reader will then display
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the calculated fields citing "Height of water column," "Water column height," "total purge gal,"
and "casing volume." The STL will note all calculations displayed on the reader in the
appropriate fields on the GWQ-01 form. The "Purge Sampling Method" will default to pump.
The reader will prompt the STL to enter "Final Purge Volume." The STL will then scan the bar
code sample ID and the sample type and analytes from a menu card. The "Comments" field is
optional and will not be captured by the reader. If there is anything concerning the event that
the STL wants tracked in the data base, the STL will note that information in the "Comments"

field of the form. The DM will manually enter the information once the form has been submitted
and the field data have been added to the data base.

6.4 PROCEDURES FOR COMPLETING SAMPLE COLLECTION FORMS

All sampling events will be scheduled by the FTM on a WAG 6--Weeldy Activity Schedule
(WAS-01). The FTM will provide the DM with a copy of Form WAS-01 in order to have the
WAG 6--Field Collection Task Map (FCTM-01) printed. The Field Technician will use Form
FCTM-OI to assemble the sample kits and record the sample numbers used.

Once the kits are assembled, the STL will initiate the sampling event by notifying the DM to
print the WAG 6--Field Activity Sheet (FAS-01). Form FAS-01 will be used in the field by the
sampling team to collect all samples. Any incorrect or additional information will be noted on
the form by the STL and returned to the FTM, who will review the form and forward it to the
DM for update of the data base.

When the samples are ready for shipment, the STL will note on the FAS which samples are
to be shipped and a WAG 6--Chain-of-Custody Form (COC-01) will be printed by the DM and
signed by the Field Technician. Form COC-01 will accompany the samples to the analytical
laboratory. A copy of the form will be retained in the project files.
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WAG 6 - WELL PURGING AND SAMPLING FORM
(GWQ-01)

Monitoring Location: Field Logbook Number:

STL Badge No.: Date:

Weather:

Comments:

Total depth of well

Depth to water from reference point

Height of water column

2" - 0.16

Water column height (x) 4" - 0.65 gal/ft (=) total purge gal
6" - 1.47

gal/casing volume (x) 3 casing volumes (-)

Purge Method Procedure:

Sampling Method Procedure:

Purge water containerized7 Y / N

PURGE RATE (During Well Purging) gpm
,i i , r ,,, , , i "'" ,

[L,.. ! Tmnlm/ate. [ pH [ Corn/activity [ Tmbidity [,, Time , ('C') .... (ms) ....(mS/cm) [ (nTu) ]_ i , i i, i[ ,,,

Initial
, ,

Volunm1 I

Volume2

Volume3
' ' , ,i ILl, _'_

Time Sampled Purge Rate (during sampling)

HORIBA (Serial No.): Time of Calibration Check: Recalibration: Yes/No

Temperature (°C): ______ pH: _ Conductivity (mS/cm): DO (mg/L):

Form Bar Code Label

Sample Task Leader Signature/Date:

Data Entry Signature/Date:

Data Verification Signature/Date:
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WAG 6 - MONITORING VARIANCE REQUEST FORM (MV-01)

(Oncecompleted,insertthis forminto site notebook. If morethan onesite is affected, inserta copyof thisform intoall appropriatenotebooks.)

[IMatnx II
ID of affected site(s):

Name and title of person making request:

Date:

Document very specifically the variance being requested. Be sure to identify all pertinent Data Quality Objectives that are

affected by this variance:

Document the reasons for requesting the variance:

Document the time scale of the variance. Include dates at which this variance will start and end (if applicable):

Variance approval signature: STL: Date:
FTM: Date:

WAG 6 Project Manager: Date:

Form Bar Code Label

o. IIi......IIData verification signature/date:
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WAG 6 - RECORD OF REPAIR FORM (RF-01)

DATE: EMPLOYEE BADGE NO.:

EQUIPMENT BAR CODE NO.:

EQUIPMENT STATUS: IN-USE AVAILABLE TEMPORARILY RETIRED
(circle one) OUT-OF-SERVICE

I I Jill;I ilill li I liliII Ill illii I

Disposition of unit:

Comments:

Was damage discovered during routine site inspection? Yes _ No _

If yes, list inspection form number or logbook number.

Nature of damage if known: Date found:

Was unit repairable in situ? Yes _ No_

If yes, list repairs made and person making them.

Did in situ repairsinclude replacingany parts/accessories?Yes _ No

If yes, list and describe.

Was equipment sent to offsite vendor for repair? Yes _ No

If yes, List:

Vendor: Address:

AixbiU No. (if shipped):

Work OrderNo:

DateSent: Initial:

Date returned: Received by:

Type of repair:

Was unit returned in good working condition7 Yes / No

If no, please describe:

Returned Equipment Status:

FormBar CodeLabel

II..... .



WAG 6 - CHAIN OF CUSTODY (COC-01)

Sample Sample Sample Sample Sample Container Preservative Requested Transferred Remarks
ID Location Date Time Type Analysis from

Type Volume FAS No.

, ,

3_
Sample Types: RB = Rinse Blank, I=B = Field Blank,.. TB = Trip Blank, FLD ffi Field Sample, MS/MSD

Container Types: P = High Density Polyethylene, G -- Glass, T = Teflon

Preservative: A ffi HCI to pH < 2, B ffi HNO 3 to pH < 2, C -- H2SO, to pH < 2, D ffi NaOH to pH > 12, E -- Other (Specify)

Laborttory: Date Submitted to Lab: SDG ID: Cooler Temperature: °C

Relinquished By: Date: Time: Received By: Date: Time:

Relinquished by: Date: Time: Received By: Date: Time:

Relinquished by: Date: Time: Received By: Date: Time:

Sample Disposed by: Date: Time: AirbiU No.:

Form Bar Code Label
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WAG 6 - WEEKLY ACTIVITY SCHEDULE (WAS-01)

FTM Badge No.' Date (mm/dd/yy): / /

..... Groundwater Quality ........

Activity Period: ................

Surplus Bottles ,,

Site IDs Quantity Type Volume, ,,, ,,, , J ........... _..........

, ,,,,, ,,,, ,,,, , , ,,

,,,,,, , , , ,

,,, , ,,,, , . ,, ,, ,,

i ,, , , "Jl,, , , ,, ......... , ' ,, ' "' 'I,', ,, i

.... Surface Water .......

Activity Period: .........

Type of Surplus Bottles
Site IDs Sampling ...........

(Task) Quantity Type .... Volume .

,,. , ..... ,,,,, .,

,. ,,, , , ,, , .,,, ,

,,,, , ,,,, ,.,,,,,, ,

, ,,, ,,,, ,, ,,,,

,, , ,,

Seeps and Sprm_

Activity Period: ....

...... Surplus Bottles

Site IDs Quantity Type Volume

, , , , ,, ,,,, ,,,,

L , ,,I , ,, ,,,,-,,

.,,, , ,,,

,, , ,, ...... ,,,_I,.,,

FTM Signature/Date:

Data Entry Signature/Date:

Data Verification Signature/Date:



WAG 6- FIELD COLLECTION TASK MAP (FCTM-01)

Field Matrix: Kit Identifier:

Task: Kit Preparation Date:

Sampling Date: Field Activity Sheet Number:

Field Logbook Number:

Sample Container
Monitoring Sample Collection Collection Analysis Sample

Location ID Device FOP Clean Process Preservative Group Type
Size Type Lot

>
I

,,,

..,

Form Bar Code Label

Completed By:

Date:



WAG 6 - FIELD ACTIVI'IT SHEET (FAS-01)
.f_,_ DATE: PAGE OF

WAG 6 PROJECT

TASK: MATIIDC: KIT C_N'rAINEiI II):
,,,

TEAM LEADEIt SA_ TEAM:

C'ONTAI_'Eit $'dlPPm_

MONITOIUNO SA_ ANALYSIS SJUMPLIIqG COLLECTION C'ONTA DdEit
_iAIM[PLBID LOCATION TYPE TYP_ VOLU]M_ OIEqDU1P IPItP.S]EJEVATIVIE pH DEVICE FOP itEMAIEKS NO/DATE

J

f

CONTAINER TYPES" p = High Density Polyethylene, G = Gltu, T = Teem

SAM])LF. "I'_Pr_: RB = RinseBlank, FB = Field Blank; TB = Trip Blank; FLD = Field Sample; MS/MSD

PRESERVATIVE: A = HC! to pH <2; B = HNO_ to pH <2; C = H2SO, to pH <2; D = NaOH to pH > 12; E = Other (specify) .,,

IUELII_)UISHED IIY: DATE: TIME: IUELINQUISHED BY: DATE: TIME

,,.

RECEIVED BY, DATE: TIM]E: IUE_EIVED BY_ DATE: TIME

Form Bar Code Label
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.......................... ii1,1 ill i i i

L CDM FEDERAL PROGRAMS CORPORATION

e |ublidiary of Cemp Dms.er & McK.. Inc.

...... _ ........ I .... Illlll _ _ -- ii Jl III IHIll II

Scruple Bar Code ID: Project Number:

Sample Date: _uuzlysis:
Sample Time: Collected By:
Monitonng L.ocetion:

Sample Type: 00mb 0 Sedinumt
0 Compolite _ Weter
D Other _ Other

Preservative: 0 HCI 0 Ice

HNO, --rNsOH
H3SO, E]Other

Holding Time: FAS #:
Ciuning Lot #: COC #:

Sample Label
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Table B.I. List of analytes, by well, for first-quarter groundwater quality monit_ at WAG 6

Fret _ List d An_ytes
' i

Well CLPVols" CLPSvoh, CLIP'Pe_PC'lm, CLP Gross Ommu, 'H '*St Amiom DOe _tinity V_d Qtm_
Mleum Alplm Scan _ ComrolSmmp_,

i J '

648 X X X X X X X X X X X Trip blm_

745 X X X X X X X X X X X Trip blank

831 X X X X X X X X X X X Trip blank

832 X X X X X X X X X X X Trip blank

833 X X X X X X X X X X X Trip blank

835 X X X X X X X X X X X Trip bill

836 X X X X X X X X X X X Trip blank

837 X X X X X X X X X X X Trip blank
Ug

[838 X X X X X X X X X X X Trip _ ._

839 X X X X X X X X X X X Trip blank
Dupl_

840 X X X X X X X X X X X Trip b_i

i
841 X X X X X X X X X X X Trip blank

842 X X X X X X X X X X X Trip

843 X X X X X X X X X X X, Trip blank

844 X X X X X X X X X X X Trip blank

845 X X X X X X X X X X X Trip blank

846 X X X X X X X X X X X Trip bi_k

847 X X X X X X X X X X ,, X Trip blank
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Table B.I (continued)

FirstQuarter List of Amlytm ,,,,,

Well CLP vohr" CLIPSvol. CLP_ CLIP Grow Chmm _ "Jr Ank_ DOC _ F,eki
maeu_ ,,U#u scan mc co_

i i i i i

1237 X X X X X X X X X X X Trip blank

1241 X X X X X X X X X X X Trip blank

1242 X X X X X X X X X X X Trip blank

1243 X X X X X X X X X X X Trip blank

NWQ-! X X X X X X X X X X X Trip blank
, , spike(sy'

, Dupl_,te_

NWQ-2 X X X X X X X X X X X . Trip blank

_NWQ-3 X X X X X X X X X X X . Trip blank,,,

NWQ-4 X X X X X X X X X X X Trip blank

NWQ-5 X X X X X X X X X X X Trip blank

NWQ-6 X X X X X X X X X X X Trip blank
Duplicate:

"CI_ volatiles include RCRA volatiles.

_First quarter trip blanks will be analyzed for Contract Laboratory Program (CLP) volatiles only.

"Duplicate samples will be analyzed for the same constituents for which the original sample is analyzed.

dSpike samples will be used by the lalmmtory as a duplicate/spike comb_on for inorganics and a spike/spike duplicate combination for organic..



Table B.2. List of analytes, by well, for second quarter groundwater quality monitoring at WAG 6

=,

Second Qus_er List of Amudytes

Well CLP vols" CLP $vol, CLIP CLP Oro_ Gamma _H _r Anions DOC Alkalin_ FieldQuali_y
Peat/PCBs Metals Alpha Scan DIC C_zol_mpl_

[648 X X X X X X Trip blanL_
l , ,m

745 X X X X X X Trip blank

83 i X X X X X X Trip blank

832 X X X X X X . Trip blank

833 X X X X X X Trip blank _

835 X X X X X X Trip blank •
,,

836 X X X X X X Trip blank _

837 X X X X X X Trip blank

838 X X X X X X - Trip blank

839 X X X X X X " Trip blank

840 X X X X X X Trip blank

841 X X X X X X Trip blank

842 X X X X X X Trip blank

843 X X X X X X Trip blank

X X X X X Trip blank844 X .

845 X X X X X X Trip blank
Duplicate"

846 X _ X X X X Trip blank

847 X X X X X X Trip blank



Table B.2 (continued)

Second Quarter List of Analytes

Well CLP VoI_' CLP Svols CLP CLP Gross Gamma 3H gOSr Anions DOC Alkalinity Field Quality

Pest/PCBs Metals Alpha Scan DIC Control Samples

848 X X X X X X Trip blank

849 X X X X X X Trip blank

850 X X X X X X Trip blank

851 X X X X X X Trip blank

852 X X X X X X Trip blank

854 X X X X X X Trip blank

855 X X X X X X Trip blank

856 X X X X X X Trip blank

857 X X X X X X Trip blank

858 X X X X X X Trip blank

859 X X X X X X Trip blank

860 X X X X X X Trip blank

1036 X X X X X X Trip blank

1039 X X X X X X Trip blank

1166 X X X X X X Trip blank

1225 X X X X X X Trip blank

1233 X X X X X X Trip blank
Spike(s) a

Duplicate c

1237 X X X X X X Trip blank



Table B.2 (continued)

Second Quarter List of Analytes
I

Well CLP Vols" CLP Svols CLP CLP Oross Gamma 3H 9°Sr Anions DOC Alkalinity Field Quality
PestJPCBs Metals Alpha Scan DIC Control Samples

1241 X X X X X X Trip blank

1242 X X X X X X Trip blank

1243 X X X X X X Trip blank

NWQ-1 X X X X X X Trip blank

NWQ-2 X X X X X X Trip blank

NWQ-3 X X X X X X Trip blank

NWQ-4 X X X X X X Trip blank

NWQ-5 X X X X X X Trip blank
Duplicate c

do
NWQ-6 X X X X X X Trip blank

"CLP volatiles include RCRA volatiles.

bSecond quarter trip blanks will be analyzed for CLP volatiles only.

"Duplicate samples will be analyzed for the same constituents for which the original sample is analyzed.

_Spike samples will be used by the laboratory as a duplicate/spike combination for inorganics and as a spike/spike duplicate combination for organics.



Table B.3. List of analytes, by well, for third-quarter groundwater quality monitoring at WAG 6

Third Quarter List of Analytes

Well CLP' CLP CLP CLP Gross Gamma SH _$r Anions DOC Alkalinity Field Quality Control Samples
Vols Svols Pest/PCBs Metals Alpha Scan DIC

648 X X X X X X Trip blankJ'

745 X X X X X X Trip blank

831 X X X X X X Trip blank

832 X X X X X X Trip blank

833 X X X X X X Trip blank

835 X X X X X X Trip blank

836 X X X X X X Trip blank

837 X X X X X X Trip blank

838 X X X X X X Trip blank

839 X X X X X X Trip blank
Duplicate *

840 X X X X X X Trip blank

841 X X X X X X Trip blank
Duplicate"

842 X X X X X X Trip blank

843 X X X X X X Trip blank

844 X X X X X X Trip blank

845 X X X X X X Trip blank

846 X X X X X X Trip blank

847 X X X X X X Trip blank

848 X X X X X X Trip blank



Table B.3 (continued)

Third Quarter List of Analytes

Well CLP' CLP CLP CLP Gross Gamma SH 9°Sr Anions DOe Alkalinity FieldQualityControlSaml_les
Vois Svois PetedPCBs Metals Alpha Scan DIC

849 X X X X X X Trip blank

850 X X X X X X Trip blank

851 X X X X X X Trip blank

Duplicate c

852 X X X X X X Trip blank

854 X X X X X X Trip blank

855 X X X X X X Trip blank

856 X X X X X X Trip blank

857 X X X X X X Trip blank

858 X X X X X X Trip blank

859 X X X X X X Trip blank

860 X X X X X X Trip blank

1036 X X X X X X Trip blank

1039 X X X X X X Trip blank
Duplicate c

1166 X X X X X X Trip blank

1225 X X X X X X Trip blank

1233 X X X X X X Trip blank

1237 X X X X X X Trip blank

1241 X X X X X X Trip blank



Table B.3 (continued)

Third Quarter List of Analytes

Well CLP' CLP CLP CLP Gross Gamma SH Y°Sr Anions DOC Alkalinity FieldQualityControlSamples
Vols Svols Pest/PCBs Metals Alpha Scan DIC

1242 X X X X X X Trip blank

1243 X X X X X X Trip blank

NWQ- 1 X X X X X X Trip blank

NWQ-2 X X X X X X Trip blank

NWQ-3 X X X X X X Trip blank
Spike(s) d

Duplicate c

NWQ-4 X X X X X X Trip blank

NWQ-5 X X X X X X Trip blank
!

NWQ-6 X X X X X X Trip blank
Duplicate 2

"CLP volatiles include RCRA volatiles.

Vl'hird quarter trip blanks will be analyzed for CLP volatiles only.

CDuplicate samples will be analyzed for the same constituents for which the original sample is analyzed.

"Spike samples will be used by the laboratory as a duplicate/spike combination for inorganics and as a spike/spike duplicate combination for organics.



Table B.4. List of analytes, by well, for fourth-quarter groundwater quality monitoring at WAG 6

Fourth Quarter List of Analytes

Well CLP Vols" CLP Svols CLP PestfPCBs CLP (]ross Gamma SH g°Sr Anions DOC Alkalinity FieldQuality

Metals Alpha Scan DIC Control Samples

648 X X X X X X Trip blanld'

745 X X X X X X Trip blank

831 X X X X X X Trip blank

832 X X X X X X Trip blank

833 X X X X X X Trip blank

835 X X X X X X Trip blank

836 X X X X X X Trip blank

837 X X X X X X Trip bla_
t_

838 X X X X X X Trip blank '-..
to

839 X X X X X X Trip blank

840 X X X X X X Trip blank

841 X X X X X X Trip blank

842 X X X X X X Trip blank

843 X X X X X X Trip blank
Duplicate"

844 X X X X X X Trip blank

845 X X X X X X Trip blank

846 X X X X X X Trip blank

847 X X X X X X Trip blank



Table B.4 (continued)

FourthQuarterList of Analytes

Well CLP Vols" CLP Svols CLP Pest/PCBs CLP Gross Gamma _H _'Sr Anions Dec Alkalinity FieldQuality
Metals Alpha Scan DIC ControlSamples

848 X X X X X X Trip blank

!849 X X X X X X Trip blank

850 X X X X X X Trip blank

851 X X X X X X Trip blank

852 X X X X X X Trip blank

854 X X X X X X Trip blank

855 X X X X X X Trip blank

856 X X X X X X Trip blank
I

857 X X X X X X Trip blank

858 X X X X X X Trip blank

859 X X X X X X Trip blank

860 X X X X X X Trip blank

1036 X X X X X X Trip blank
Spike(s)d

Duplicate 2

1039 X X X X X X Trip blank

1166 X X X X X X Trip blank

1774; X X X X X X Trip blank

1233 X X X X X X Trip blank

1237 X X X X X X Trip blank...... ,



Table B.4 (continued)

Fourth Quarter List of Analytes

Well CLPVois" CLPSvols CLPPe_PCBs CLP Orccm OawamtI SH _mSr Anions DOC Alkalinity W_ld Quality

Metals Alpha Sc,n I DIC . ControlSamples

1241 X X X X X X Trip blank

1242 X X X X X X Trip blank

1243 X X X X X X Trip blank

NWQ- 1 X X X X X X Trip blank

NWQ-2 X X X X X X Trip blank
Duplicate _

NWQ-3 X X X X X X Trip blank

NWQ-4 X X X X X X Trip blank

NWQ-5 X X X X X X ! Trip blank _v
l

NWQ-6 . X X X X X X Trip blank

"CLP volatiles include RCRA volafiles.

/'Fourth quarter trip blanks will be analyzed for CLP volatiles only.

"Duplicate samples will be analyzed for the same constituents for which the original sample is analyzed.

'W_pikesamples will be used by the laboratory as a duplicate/spike combination for inorganics and as a spike/spike duplicate combination for organics.



APPENDIX C

SITE-SPECIFIC HAZARD EVALUATION ADDENDUM FOR
WAG 6 GROUNDWATER QUALITY
SAMPLING AND ANALYSIS PLAN
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SITE-SPECIFIC HAZARD EVALUATION ADDENDUM FOR
WAG 6 GROUNDWATER QUALITY
SAMPLING AND ANALYSIS PLAN

This Site-Specific Hazard Evaluation Addendum is for the performanceof the Waste Area
Grouping (WAG) 6 groundwater quality sampling and analysis plan. The work will be conducted
by CDM Federal Programs Corporation (CDM Federal) and associated Oak Ridge National
Laboratory (ORNL) environmental, safety., and health support groups. This activity, will fall
under the scope of 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response
(HAZWOPER). The purpose of this document is to establish site-specific health and safety
guidelines to be followed by all personnel involved in conducting work for this project. Work
will be conducted in accordance with requirements as stipulated in the ORNL HAZWOPER
ProgramManual, WAG 6 Site Health and Safety Plan (HASP), this addendum,and applicable
ORNL, MartinMarietta EnergySystems, Inc. (EnergySystems), andU.S. Departmentof Energy
(DOE) policies andprocedures. The WAG 6 Site HASP and this addendumserve as an extension
of the ORNL HAZWOPERProgramManual; combined, they fulfill the requirementsof 29 CFR
1910.120,

The levels of protection and the procedures specified in this plan are based on the best
informationavailable from historical data and preliminaryevaluations of the area. Therefore,
these recommendationsrepresentthe minimumhealth andsafety requirementsto be observed by
all personnelengaged in this project. Unforeseeable site conditions, changes in scope of work,
or hazardousconditionsnotpreviouslyconsidered will warrant a reassessmentof protectionlevels
and controlsstated. Minorchanges, such as downgradeof personalprotectiveequipment (PPE)
or change in the model of a site instrumentmay be justified and documented in the site logbook
by the Site Safety and Health Officer (SSHO). Significant changes will requirerevision of the
HASP or this addendumand must have approval by the appropriateORNL Environmental
Restoration (ER) Environmental Safety and Health (ESH) Manager and the HAZWOPER
ProgramCoordinator(HPC) before restart of site operations.
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1. PROJECT AND SITE DESCRIPTION

1.1 PROJECT DESCRHxrlON

The groundwater-quality-monitoring network is composedof 45 wells. The sampling team
is composed of an Environmental Surveillance Division (ESD_ sampling crew. a CDM Federal
sample task leader (STL), and Industrial Hygiene-Health Physics (IHHP) personnel.
Groundwaterquality samplingrequiresthe following steps: measuringthe water level, purging
the well, andobtaining the sample. Water level samplingguidelines,well samplelocations,and
data collectionguidelines are discussed in Sect. 2 of the Groundwater Quality Sampling and
Analysis Plan,

Water level measurements are obtained by removing the cap from the well, lowering the
water level indicatorprobe into the well, and recordingthe reading. The well purging process
is performed by removing from the well a volume of water equivalent to three well casingsor
by pumping the well to dryness. In completing the groundwater-qualio,.,-monitoringtasks.
sampleswill be obtainedafter the well hasbeenpurged. Samplesare collecteddirectly from the
bladder pumps; the samplesare analyzed to determine levels of gross alpha activity, total
radioactivestrontium,gammaradiation, andtritium. Propersamplepreservationtechniquesand
overall groundwater sampling guidelines are located in Sect. 2 of the Groundwater Quality
Sampling and Analysis Plan.

1,2 SITE DESCRIPTION

Information regarding the WAG 6 site description can be found in the Draft RCRA Facili_,
Investigation Report for Waste Area Grouping 6 at Oak Ridge National Laboratoo', Oak Ridge,
Tennessee, ES/ER-22/V2&D 1 (Energy Systems 1991).
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2. SITE ORGANIZATION A.ND COORDINATION

The work will be performed by an ESD sampling crew and a CDM Federal STL. ORNL
Industrial Hygiene (IH), IndustrialSafety (IS), and Radiation Protection (RP) will provide
appropriatehealth andsafety services, including monitoring andoversight.

The following sectiondetails the organizational structure for this project. Key personneland
their project responsibilities are listed. An approved representative of the Measurement
Applications and Development (MAD) Group will serve as the Site Safety and Health Officer
(SSHO) and alternateSSHO.

In the event of a health and safety emergency, field personnel will contactthe SSHO and/or
the WAG 6 Project Engineer.

2.1 SITE SAFETY A.ND HEALTH OFFICER

The SSHO is the primaryon-site contact for safety and health duringfield activities. The
SSHO oversees the on-site execution of all field activities regardingsafety andhealth procedures
and has the authority to stop all work if conditions are judged to be hazardous to on-site
personnelor to the public. The SSHO will remainat the project site at all times while workers
are performingsite activities. Other specific responsibilities are as follows,

1. Ensures that all on-site project personnelmeet the requiredlevel of training,meet medical
requirementsincludingrespiratorfit test (as required),attenda pre-entrybriefingon project
and potential site hazards, and review the Work Plan and HASP. Maintain_copies of this
documentation at the project site and ensures that documentation is available for on-site
review. Note: The ORNL Special Access Training Badge may be used as verificationof
training.

2. Requirespersonnelto obtainimmediatemedical attentionin the case of a work-relatedinjury
or illness.

3. Denies access to all or any portion of the work area as warranted.

4. Orders work to cease, orders evacuationof the work areaby all personnel, and reestablishes
safe working conditions, as needed.

5. Controls access to the site by visitors and unauthorized personnel. Advises visitors and
unauthorized personnel of their responsibilities, and ensures that they meet access
requirements before their entry into the contaminationreduction zone, exclusion zone, or
controlled access areas is allowed.

6. Ensures the correct field execution of the Work Plan and HASP.

7. Ensures that this Work Plan and HASP are revised and approved if there are changes in site
conditions or tasks.
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8. Advisesemergencyresponsepersonnelinanemergency.

9. CoordinateswithIH, IS, and RP to establishsiteworkzoneslevelof requiredpersonnel
protection,monitoring,andothercontrols.

10. Coordinatesandminimizesthenumberofpersonnelandamountofequipmentinthework
zones.

11. Coordinatesaccidentpreventionby oversightof field activitiesand by awarenessof all site
operations.

12. Ensuresthat needed work permits are obtainedandmade availableon site.

13. Ensuresthat the ER Program ESH Manager, HPC, IH, IS, and RP are contactedbefore
commencementof site work (1)to notify of intent to begin work, and (2) to sch_ule
monitoring support,as needed.

14. Conductsdaily inspectionof the work site.

15. Providesthe HPC and ER Program ESH Manager with a list of perso_el participatingin
site activitiesto determine the need for inclusionin the hazardous-waste-workermedical

surveillanceprogram.

16. Ensuresthat appropriatefall protectionmeasuresare in place, as warranted.

17. Ensures that an approvedhoisting and rigging plan is available, as warranted.

18. Ensuresthat appropriatemeasureshavebeen takento prevent spills.

19. Ensuresthat appropriatemonitoring/samplingservices are available.

20. Ensuresthat the appropriatechain of commandis followed in reportingsafety and health
issues.

21. Maintains Site Safety Logbook.

2.2 FIELD PERSONNEL

Specific responsibilitiesare asfollows.

1. Take all reasonable precautions to prevent injury to themselves and to their fellow
employees;be alert to potentiallyharmful situations.

2. Perform only thosetasks that they believe they can do safely and immediately reportingany
accidentsand/or unsafe conditions to the SSHO.

3. Notify the SSHO of any special medical conditions(e.g., allergies, diabetes).
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4, Prevent spills to the extent possible. If a spill occurs, contain the spill, notify the SSHO,
and clean up immediately using safe cleanup measures as directed by the SSHO. Note: Do
not engage in spill containment or cleanup if conditions are not safe and if the cleanup
cannot be accomplished with supplies available at the site. Evacuate the area. All spills
must be reported to the ORNL Environmental Interface (574-8770).

5. Avoid splashing materials to the extent possible.

6. Practice good housekeeping by keeping the work area neat, clean, and orderly to the extent
possible.

7, Report all injuries, no matter how minor.

8. Comply with the work plan and with the HASP and Addendum, as well as postings and
rules at the project site.

9. Follow the appropriate chain of command for reporting and addressing health and safety
issues.

2.3 RADIATION PROTECTION (Jim Ed Irwin)

ORNL Radiation Protection will be responsible for oversight and approval of personnel
protection requirements related to radiation protection. A representative from the Office of
Radiation Protection will review and approve the HASP before commencement of field activities.
ORNL RP will be consulted before entry into any posted radioiogical area and will instruct field
participants on requirements for that area, including the need for a Radiation Work Permit,
appropriate monitoring, dosimetry, and PPE. The RP resentative will maintain an instrument
calibration log/file in association with the Instrumentation and Calibration Department. The RP
representative will be contacted for radiological concerns at the site that cannot be addressed by
the SSHO or HP.

2.4 INDUSTRIAL HYGIENE (Teresa Presley)

The ORNL Industrial Hygiene Section and the HPC will be responsible for the oversight and
approval of personnel protection related to industrial hygiene and the requirements of
29 CFR 1910.120 (HAZWOPER). The IH Divisional Representative and the HPC will review
and approve the Work Plan and HASP before commencement of field activities. The IH
representative and the HPC will provide guidance regarding PPE, and industrial hygiene
monitoring and sampling requirements. The IH Section will be contacted for IH and
HAZWOPER concerns at the site that cannot be addressed by the SSHO or HP.

2.5 INDUSTRIAL SAFETY (Doug Miller)

The ORNL Industrial Safety Section will be responsible for oversight and approval of
personnel protection related to safety. A representative from IS will review and approve the
Work Plan and HASP before commencement of field activities. IS will provide guidance
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regarding potential safety hazards, PPE, and safety requirements. The IS Section representative
will be contacted for safety concerns at the site that cannot be addressed by the SSHO or HP.

A complete organizational structure and description of responsibilities may be found in
Sect. 3 of the WAG 6 HASP.

2.6 ENVIRONMENTAL RESTORATION PROGRAM ENVIRONMENTAL SAFETY
AND HEALTH MANAGER (Charles Clark)

The ORNL ER Program ESH Manager is a designated Energy Systems employee who is
responsible for the oversight of all ORNL ER Program activities. The responsibilitiesof the
ORNL ER Program ESH Manager include, butare not limited to,

• reviewing and approving all site safety and health plans and all site safety and health
evaluation addendums,

• reviewing all self-assessment and -surveillance reports,

• providing interfacebetween ER projects and the HPC, and

• reviewing and approving the qualifications of the Site Safety and Health Managers and
SSHOs.

The ER Program ESH Manager provides a direct interface between field personnel and the
HPC for safety and health issues that cannot be resolved at the ER Program level or the SSHO
level.
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3. PROJECT HAZARD EVALUATION

Task: ......Groundwater quality sampling and _alysis ......

3.1 PHYSICAL HAZARDS

(X) Heat stress (X) Cold stress ( ) Noise
( ) Confined space ( ) Enclosed space ( ) Manual lifting
(X) Tripping/falling ( ) Ergonomic ( ) High pressure
( ) Oxygen deficient ( ) Explosives/flammables ( ) Vibration
( ) Oxygen enriched ( ) Water

3.2 SAFETY/CONSTRUCTION HAZARDS

( ) Trenching ( ) Excavating ( ) Heavy equipment operation
( ) Demolition ( ) Elevated work ( ) Welding/cutting
( ) Hoisting/rigging ( ) Underground hazards ( ) Overhead hazards
(X) Personnel decon (X) Equipment de,con ( ) ISU
( ) Drilling ( ) Drum handling ( ) Work in water/boat
(X) Environmental sampling

3.3 CHEMICAL HAZARDS

(X) Volatile organics ( ) lnorganics (X) Carcinogens
(X) Corrosives ( ) Reproductivetoxicants ( ) Metals
( ) Mutagens ( ) Asbestos ( ) PCBs
( ) OSHA specific ( ) Flammables/explosives

3.4 IONIZING RADIOLOGICAL HAZARDS

( ) Internal exposure (X) External exposure (X) Contamination

3.5 NON-IONIZING RADIOLOGICAL HAZARDS

( ) UV ( ) RF ( ) Microwave
( ) Laser ( ) High voltage

3.6 BIOLOGICAL/VECTOR HAZARDS

( ) Wildlife (X) Plants ( ) Medical waste
( ) Bacteria (X) Parasites
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3.7 DESCRI]PTION OF HAZARDS AND CONTROLS

3.7.1 Physical Hazards

Temperature Extremes

Task: Sampling on RCRA Caps.

Temperature extremes are of concern in two primary tasks that include heat stress while
working in Tyvek PPE during the summer and early autumn months and include hypothermia
while performing equipment decontamination during the winter.

Work load:

(X) Light
( ) Moderate
( ) Heavy

Precautions (specify): Decrease work load during extremely hot or cold days, and take
frequent break.s to warm up..or cool down. Increase water intake on extremely hot or cold
.days, and .makefrequent trips tOeither vehicles or trailers during cold day.s. The SSHO will
adhere to the guidelines for temperature extremes listed in the American Conference of
Government Industrial Hygienists publication, Threshhold Level Values for Chemical
Substances., Physical Agents, and Biological Expo.s.ure Indices.

Cooling/heating equipment needed: No, vehicle is present at site.

Ergonomic Hazards

Task: Sampling on RCRA caps.

Heavy lifting ( ) Yes (X) No

Vibrating equipment ( ) Yes (X) No

Tripping/falling (X) Yes ( ) No

Controls/protective equipment: The buddy system will be employed to monitor field
personnel safety. Protective controls to assist in prevention of tripping and falling include
shoe covers (black rubber boots). In addition, care will be taken while monitoring/sampling
in areas where heavy dew or damp RCRA caps are possible.

3.7.2 Chemical Hazards

Substance: Hydrochloric acid 0-tCl)
Use (for materials brought on site): Sample preservative
Location (for substances identified at the site): NA
TLV: NA PEL: 5 ppm IDLH: .....]00 DDm STEL: NA
Route of exposure: Inhalation, ingestion, contac.t/abs0rption
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Target organs' Respiratory_ system, eyes, skin
LEL: NA UEL" NA FP' NA

Signs and symptoms of exposure: Inflammation of nose and throat: coughing, burning
sensation in eye_s_d on skin.

Health effects" May cause damage I;othe respirat0D, system or mucous membra.ne; may
c.ause epidermal burns ....
Additional comments and controls: None

Substance: Nitric a_:id(HN03_
Use (for materials brought on site): SamPle preservative
Location (for substances identified at the site): NA
TLV' _2 ppm PEL" 2, ppm IDLH" 100 ppm STEL: l0 mg/m 3
Route of exposure: Inhalation., ingestion, contact (absorption)
Target organs' Eyes. skin. respiratory system, teegh
LEL: NA UEL" NA FP: NA
Signs and symptoms of exposure: Skin, irritation or burning: irritation of eyes: irritated
respiratory system (burning. Coughing, choking)
Health Effects: May cause epidermal burns or disc01orB_ion;may cause damage to the
respirato_ system or mucous membrane
Additional comments and controls: None

Substance: Liquinox
Use (for materials brought on site): EquiPment decontamination
Location (for substances identified at the site): NA
TLV: .... NA .... PEL: N.A. IDLH: NA STEL' NA
Route of exposure: Absomtion. ingestion
Target organs: Eyes, skin
LEL: NA UEL: NA FP: NA

Signs and symptoms of exposure: Redness or dryness of the skin; stomach discomfort or
n.ausea if ingested.
Health Effects: NA
Additional comments and controls: None

Substance: Deionized water
Use (for materials brought on site): Equipment decontamination
Location (for substances identified at the site)' NA
TLV: NA PEL: NA IDLH" NA STEL' NA

Route of exposure: Ingestion
Target organs: NA
LEL: NA UEL: NA FP: NA

Signs and symptoms of exposure: NA
Health Effects: NA

Additional comments and controls' None

More information regarding specific chemicals of concern at the site is provided in the tables
at the end of this section. See Sect. 5 for Industrial Hygiene monitoring/sampling requirements.
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3.7.3 Ionizing Radiation

For ionizing radiological hazards identified in Sect. 3.4, the following information is

provided. Available historical and site characterization data were used to complete this section.
An Office of Radiation Protection representative was contacted to assist in completion of this
section.

Additional information concerning ionizing radiation can be found in the tables at the end
of this section.

Any known contamination present (from prior scanning or history)? (X) Yes ( ) No

Primary contaminating isotope(s): See tables

Radiation type: _ Alpha/beta/gamma

Location on site: We!! humbert's) 1242. 12431 843

Radiation work permit required? ( ) Yes (X) No

Dose rate: (weekly) 100 mR

Worker dose limit: 20 mR/day

Contamination level (removable): Alpha 20 dpm
Beta/gamma 200 dpm

(fixed): Alpha 200 dpm
Beta/gamma 1000 dpm

Note: Dose rate, worker dose limit, and contamination levels are administrative

guidelines.

Airborne contamination concentration: NA _tCi/rnL

Water contamination potential? (X) Yes ( ) No

Unrestricted airborne contamination release potential? ( ) Yes (X) No

Health Physics coverage: Continuous/Intermittent/Conditional

High volume sampling to be conducted? ( ) Yes (X) No
Low volume sampling to be conducted? (X) Yes ( ) No

Personal monitoring/sampling? (X) Yes ( ) No

Additional controls/requirements: None .

Instruments to be used and monitoring requirements are identified in Sect. 5.
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3.7.4 Sanitation

Task: Groundwater quality samplinz and _alysis

A clean zone located on WAG 6 provides workers with an area for eating and drinking,
toilet facilities, washing facilities (hand wash and emergency eye wash only), and a changing
room.

Potable water required? _ Not 0ermitted On work site

Nonpotable water used? Yes, for decontamination.

Eating, drinking, chewing, use of tobacco permitted?
Location: As stated above.

Toilet facilities required?
Location and number: As stated above.

Washing facilities required?
Location: AS _tated abov(_,

Change rooms required?
Specify: AS stated above,

3.7.5 Illumination

Tasks: Groundw_aterquality sampling _d analysis

Additional illumination needed? ( ) Yes (X) No ( ) NA

All groundwater quality sampling and analysis activities will be performed during daylight
hours. No additional illumination will be required.
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WAG 6 ZONE DIVISION

OAK RIO(;[ NATIONAL LABORATORY

i ORNL WAG 6
-_ CDM FEDEIL_kLPROGRA.HSCORPOR__,TION

• r_lua4lau'_ ol C4np ,'_-ener & Id_Keo Inc.





Zone I Contaminant last

TLV-STEL/PEL-ST

Comlamlmamf rLV-TWA/PEL-TWA El./TLV-C or Ileath erfect_/largef organs Chemlcal/pby_,h:al pruperft¢_
or EEL-TWA IDLH

in i

l.II Trichloroelham_ TLV: 350 ppm STEL 450 ppm CNS. CVS. eye. slummitam, k_ Lk4md. mild chkxo[orm I_c _xl,_,SolO 4_.
Color: Colorless _ 350 PI_ !]_ 1000 ppm drowsiness,hnp_cd judl_ canbeabsorbed LE,L:7.Y_L

NE _ouSh skimw hem
DAC:

O known cascinaSen

A.ce_ne TLV: "/SOppm _ 1000 ppm Eyes. mo_. d_oat, skm Lqmd with mumhkc c_I_.I_EL2 5%
Color: Colodess PEL: 750 ppm IDLH:20.000 ppm

REL 250
DAC:

O Imown¢lciaol_n
Ompm _=_

An_icium-244 TLV: _ HE IR_l_,o_ J. live. skclcmn Vmudgc
Color: _ _ HE

REL

0 knowncmcino|en DAC: 8E-8 pCi/wdL

Cesium-137 TLV: _ HE CA.Lowerhq¢ imes_n¢
Color: _ EDUI: HE

DAC: 7E-8 pCi/ml..O known¢_imm.
O suspectcwcimSe.

Le|end: C: celllo8 REL: recemme_led eIposetre lint! NF: JunaimaSk
CNS: cemtrxl nervous system SG: specific 8rarity
Gi: laslrololestlmll STEL: sbmrl-lhnrl esposure hll
IDLH: Immediately donlterous to life sad health TLY: threshold limit vslae
MW: molecular weJabt VP: vapor peresmtre
PEL: permissible exposure limit IP: IoolaatJoa potential

• These CltemJcoJs 8re not ezpected to present a Jteallb lad safety hazard ou the site because either (I) Ihekr Iozklly let nature depends on the
elements with which they are bonded or (2) the pobllsbed elpoeure limits are based oa occup_tiooetl ezposures 8o the ¢bemicads that wJlJ not take
place In the environment.



Zone I Contaminant i.ist

TLV-STELI1PEL-ST

Contamloaot TLV-TWAJPF.J.-TWA El./TLV-C or Healb ef|ecLt/tar|e! urgaas C'bemksl/pby_l_JI prupertt¢_
or REL-TWA IDIJI

i

Ethyl beazene TLV: I00 ppm STEL 125 ppm Eycs.uqpperrespuatov/system._m. CNS I.iqu_ wj anatom_._.t_l,,. Sol Oi)1%.
Color: colorless PEL: I00 ppm IIM_: 20OOppm IAEL:I O_

REL tO0 ppm
DAC:

O_o_
O uuee_au=inoS_

Napdu4ene T[.V: 10ppm STEL NE Eyes. kidney, hwu bkmd. skm. RBC. CNS Sol_ od_ of mo*.hl_h. VP Otto am. klrl
Color: CAdmkssm brown DI.H: HE 176F; UEL s.gq,. I_L 09%

O knownc,_JnoSca
OMp_ c*_AaoSm

_1-90 I_V: _ HE SkdeAaJsysaan,icspuumy syslem Vaudd¢
Color: _ RMAH:

ItEl_

Ou,own_. D_:
Omspmc,rcmos_

Teuachimoelbykme 11.V: $0 ppm STEL 200 ppm IA_e.s.kidneys,eyes.uppcsresperazNrysys_-m. LJ,pndumbadulthkc eth_ _ LId_,_,tm
Color: Colodess _ 25 ppm RM.H: S00 ppm CNS; m flushface.vaugo

REL
DAC:

• I=owncarcinoS_
Ou_z_ _

Lesemd: C: ceiling REL: recemmeaded espesore limit NF: nonflammable
CNS: cemral nervous m SG: specific iprmv#y
GI: lmstrololesllnal bl"EL: short-term espesare limit
IDLII: immedJmteJ7 dmmsereos to life mmd beMIh TLV: tbreldd limit vah_
MW: meleculsr waist VP: Valor immmre
tEL: iPermlsdll_ elp441we Jtlnll IP: Jomhmtlom potemtlmt

• These Cbemiclds sure mot expected to presemt a beattb mid safety Jummrdam tide site because either (I) tbebr Imdclly Im nature d_pemd_ am the
elements with wldcb they awe bar,dad or (2) the publbbed ezpesure NiJts are based am o¢cupmlJmud espesures to the cbemkmls _ will reel tske
place in tin eovlrommeot.



Zone I Contaminant last
TLV-STEL/PEL.ST

Coolamiommlt TLV-TWA/II_.L-TWA EIJ TLV-C mr Heath effe_lsYtarge! organs Cbemi(al/phy_iLai properlir_mr EEL-TWA IDi.II

Tetr_ylene TLV: 50 pTm 5TF.L 200 ppm L_ves. _dneys. eyes. upqpcfIrc_.4_ain_ sys_m. I.Jqeadwudbodm"bkc cd_ .e Lhi_md,Nrm.IP
Color: Colorless R)LH 500 ppat C1qS; mndamflash lace. vemgo 9 32;.F_ O: LFL nMdlamumd_lc, IIFI.

_dge

O h',,m

Tohu:ne TLV; I O0 ppm STEL I $0 ppm CNS. bve_r, kulneys., sam _ wait swect, punscnt i)cnzcnc hkc ,,d.,,,
Color: Colorless PIE[.: 100 ppm EX.X: 2000 _ I_l

I00
!)_¥C:

0 _ c_mma_

Trickkxoethykme TLV: $0 ppm STEL: hE Jtespumory. bout. slu_ headaches,desmatats. I.upnd wab a _hiutoA_. ,,d.i
Color: Colorless EX_H: 1000 ppm Jmtsel

O kno_ mmoeen

O0

Xylcm_ TLV: I O0 ppm STF.IL_ FIE CNS. CA Uact. by=. kadneys,sku_ datzna_ss. LaqumlwUb ammmx _.k.
Color: Colorless IN.H: IOCHI)_ ama,qUlea_mllSAUL.nu.m..n, uom•ck imm

0 knownr..__

Leseod: C: cdllu 8 RE[.: rt_MulegJded elpmmre JlmR NF: mmJ2mmmabJe
CNS: control nervous system SG: spedfk 8vovity
GI: lulroJolestlool STEL: sbal.tmrm exposure bit
IDLH: Immediutdy ahmsermm to life mud benlah TL¥: _ IHill v_

MW: molecmhur welghl VP: VqNW IWemJre
PEL: permissible expeemre limit IP: Jom_ potemthtl

• These Cbemksds are no4 ezpecled to present t bemdtb mud safety bmmrd on the site becmu_e ember (l) their tozkHy Im nature depends mu the
elememts _ wllddl they Ire bomded or (2) the publk_bed emlp4euurelimits are Imsed em occmllomad ezposures Io tlue cbemkad_ ¢lkn¢ will not take
place In tire environment.





Zone 2 Contaminant I.ist
TLV._EL/PEL.ST

Coatammlonol TLV-TW_-TWA EI./TLV-C or Heath effecesJlarge! nrl|nmb Ckemlcal/pby_tcai properlte_
or ItEL-TWA IDLH

I i

I. I-I Trichlmoelhame TLV: 3S0 ppm _ 450 ppm CNS. CVS. eye.skinmama° headaches, i.u_Fuid,mild ¢ldmol_m like _.Soi ii 4qL.
Color: Colorless PELz 350 ppm EDLII: 1000 ppm drowsiness,UpPed judgem_t, cm b¢ abs_bcd LEL:7.Sq_

NE dmmShslumto hem
DAC:

O knowncar_
O_P_ _m_cn

1.2dichloroelhamc TLV: 1000 ppm b'rEl.: CNS. skm. Iwcl. kUJncy$ I.u.lU_w,cha chl_,_l,,m Id_c,Ml,,
Color: Colml©ss IUUi: 4000 ppm

O known carcinogen
0 mup_cmciaogen

Acclo_ TLV: 750 ppm ST1EL 1000 ppm Eyes. nose. duoJ. skm 1_4ukJwwthmmuhkc _klm..I!:1.2 5'2
Color: Colmless _ 750 ppm llX.III: 20.000 ppm

REL.: 250 ppm

0 known carcmogen DAC:

¢_

Am_icium-244 TLV: STEL: hie Resi_mm-y, lover, skel_m Vm.a_
Color: PEL: IDJJI NE

REL

DAC: lIE-I! pCdml.O knownc_rcinogen
O suspecl cmcinoS_n

Legend: C: ceiling REL: recomnuemdedelpo_ure limit NF: oonflnmmnbl¢
('NS: central nervous system SG: specific gravity
(:1: gastrointestinal STEL: short-term elpo_ure limit
IDLII: Immediately dnullerous In life mud henllh TLV: tbresbe4d Umll vld_
MW: molecular wel|ht VP: vapor pressure
PEL: permissible ezpesure limit IP: leelutlon poleotlnl

* These Chemicals are not especled to present n health and safely kaznrd ou the sdie because either (I) their lusklty In _tore d¢lMrnd_-m Ih¢
-lements with which Ihey are bonded or (2) the published ¢spusure limits ore bn_ed mu uccnpmllunal esp_nre_ to the cbemleml_ Ihat will _,l I.akr

_ce in the environment.



Zone 2 Contaminanl i.ist
Illl I

tLv-stELleeL-s_
Contaminant TLV-TWAIPEL-TWA EI.I TLV-C or Ilealh effects/target organs Chemlcallphysical propertirs

or REL-TWA IDLIItt
is

Bis(2-ethylhezl)phthalate TLV: 5 mg/m3 STEI.: I0 mg/m3 Mild irritant to eyes and skin: affects GI tracl When Ileated emits acrid snl, Jkc.l.stdlll)lc
Color: PEL: $ mg/m3 IDLII: I_

REL: $ rag/m3
DAC:

O known carcinogen
0 smpcct carcinogen

Cmbon disulfide TLV: I 0 ppm STEL: CNS. CVS. eyes. skm. liver. Liquid wid_ strong swcctisll ,J,l,Jr
Color: Colorless to faint PEL: IDIAI: 500 ppm kidneys/dizz..h.a.ftg, ocular changes

yellow REL:
DkC:

0 known carcinogen
0 susl_-cl carcinogen

Cesium-137 TLV: STEL: _ GI, Lowel large intestine
Color: PEL: IDLII: HE

REL:

0 known carcinogen DAC: ?E-g ttCi/t_L
0 suspectcarcinogen

Strontium-90 TLV: STEL _ Skeletal system, respiratory system Variable
Color: PEL: IDLli: NE

REL:

DAC:
O krmwn carcinogen
0 suspect cmcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
(;!: gnslrolnlestlnnl . STEL: short-term exposure limit
IDLH: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weigh! VP: vapor pressure
PEL: permissible exposure limit IP: ionization potential

• These Chemicals Ire not expected to present n health and safety hazard on the site because either (i) their toxicity In nature depends on the
elements with which they Ire bonded or (2) the published exposure limits Ire based on occupational exposures to the chemicals that will not lak_
place in the environment.



Zone 2 Contaminant last
i

TI,V -STEL/PEI,-ST

Contaminant TI,V-TWAIPEL-TWA El./ I'LV-C or Ileath effects/target organs ('henitcal/phy_.l(-'.l propertie,
or REL-TWA IDIJI

llll

Tetrachloroelhylene TIN: 50 ppm STEI.: 200 ppm Liver. kidneys, eyes. upper rcsp,amry syslcm. Liquid with ud.r hkc ether or ,hl,,,,f.rm. II':

Color: Colorless IDIJI: 500 ppm CNS; irritant flush face. vcrligu 9]2; FP: O; I.FI.: no,fla, mlal)Ic; IIFI.:
nonflammable

0 known cm'cino|en
O suspect cmcinogen

Toluene TLV: I00 ppm STEL: 150 ppm CNS. liver, kidneys, skin Liquid with sweet, punscnt benzene I|kc od-r.
Color: Colmless PEL: I00 ppm II)Lti: 2000 ppm I..EL.12_,

REL: I00 ppm
DAC:

O known c_cino|en
O m_)ectcmcinolen

Trichloroethylene TLV: $0 ppm _ NE Respiratory. heat. skin; headaches, dermati,s. Liquid with a chloroform (.Jot
Color: Colorless IDLH: IO00 ppm nausea, vomiting

Imm.m cm'cino|en
O suspect carcinogen

Xylem= TLV: 100 ppm STEL: NE CNS. GIuact. liver, kidneys, skin. c_izzmess. Liquid with momat., od.f
Color: Colorless [DIJt: 1000 ppm staggering gait. nausea, stomach pan

O known carcinogen
O suspect cmcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CN$: central nervous system SG: specific Brevity

(31: gastrointestinal STEL: short-term ezposure limit
IDI.H: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight YP: vapor pressure
PEL: permissible eaposure limit IP: Ionization potential

• These ('bemicals are not espected to present a health and safely hazard on the site because either (I) their Ioslclty in nature d_pend_, on the
elements with which they are bonded or (2) the published exposure limits are based on occupational exposures to the chemicals that will not take
place In the environment.
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ZONE 3

Water Quality Wells

White Oak Lake

Oak Ridge National Laboratory
WAG - 6



Zone 3 Contaminant last
|1

i i

TLV-STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA El./TLV-C or Ileath effects/target organs Chemical/physical propertle_
or REL-TWA IDLH

i m

Acelone TLV: 750 ppm STEL I000 ppm Eyes, nose. throat, skin Liquid with mini like t_h,;I.El, 2 5%

Color: Colorless PEL: 750 ppm IDI.H: 20.000 ppm

REL 250 ppm
DAC:

O known carcinogen
O suspecl cucinolgen

Cesium-137 TLV: STEI._ NE GI. Lower I_ge mleslme
Color: PEL: IDUI: NE

RE[.:

DAC: ?E-8 pCi/mL
O known carcinogen
O suspect c_cinolgen

Chlmofonn TLV: ! 0 ppm STEL: Liver. kidneys, heat. eyes. skin/anesthesia. Liquid with pleasant sweet od(.;soi:O 8%. n-t
Color: colorless _ IDLH: dizz. menial dullness, anus. h.L, fatigue, in'. combustible

REL,:

DAC:
O Imown c_cinollen .(_

0 suspect cmcinogen

Isolxopyl Alcohol TLV: 400 ppm STEL: NE Eyes. skin. respirmlory Liquid. odor of iubbmg alcohol. BP: 181 F;
Color: IDLH: NE Sol: miscible; FLP: 53 F; VP 33 mm; F'RP

PT: -127F; UEL: 12.7_; I.EI.: 21_

O known carcinogen
O suspect carcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
1;!: gastrointestinal STEL: short-term exposure limit
IDLiI: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight ¥P: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

* These Chemicals are not expected to present a health and safety hazard on the site beciu,,e either (I) their toxicity In nature depend,, -n the
elements with which they are bonded or (21 the published exposure limits are based on occupational exposures to the chemical,, Ileal will no! lake

place In the environment.



Zone 3 Contaminant last
TLV-STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA EIJ TLV-C or Ileath effects/target organs Chemical/physical properlir,.
or REL-TWA IDLH

i i

M_rcury TLV: 001 mB/m3 STELz 0.03 mg/m3 CNS. kidney, skin. eyes. respiratory system. Vmiable depending on alkyl Lompmnd
Color: PEL: 0.01 mg/m3 IDLIi: 10 roB/m3 liver; uemms, cough, pneurnonilis, headache.

REL: 0.01 mg/m3 fatigue, emotional instability
DAC:

0 known carcinogen
0 suspect cmcinogen

Strontium-90 TL_: STEL I_ Skeletal system, respiratory system Variable
Color: PEL: IDIJI: !_

REL:

DAC:
0 known carcinogen
O suspect carcinogen

Thorium TLV: STEL: !_ Respiratory system Variable
Color: PEL: IDUI: NE

REL:

DAC:
0 known clurcinogen O

0 suspect cmcinogen

Trichloroethene TLV: 50 ppm STEL: 200 ppm Respiratory system, heart, liver, kidneys. CNS. Liquid with chh,,lt, fm hke (_kn;Sol.I) I al

Color: Colorless PEL: 50 ppm IDUI: 1000 ppm skin 77 F;FI.P: 90 F; loEL8% at 77 F
REL: 25 ppm

DAC:
Imown c_rcinogen

0 suspect carcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
(;1: gastrointestinal STEL: short-term exposure limit

IDLII: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure
PF'L: permlsslLle exposure limit IP: Ionization potential

* These Chemicals are not expected to present m hellth and safety hazard on the site because either (i) their tollclly In nature depend, on the
elements with which they are bonded or (2) the published expnsure limits are based on occupull,nal exposures to the chemlcuh that will not luke

place In the environment.



Zone 3 Contaminant last
ii

TLV -STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA El./TI.V-C or Ileath effects/target organs (:hemlcai/phy,,i(al prope_lie..
or REL-TWA IDLH

ii i

Uranium 235 TILV: ST-P.L: _ Respitalov] syslem, kidneys. (;i. irrilan! Variable

Color: PEL: IDIAI:
REL:
DAC:

0 known carcinogen

0 smpec, carcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonnammable
CNS: central nervous system S(;: specific gravity
(;!: gastrointestinal STF-L: short-term esposure limit
IDLiI: Immediately dangerous to life and health TLV: threshold limit value
MW: molecnlar weight VP: vapor pressure
PEL: permissible exposure limit IP: ionization potential

• These Chemicals are not expected to present a health and safely hazard on the slle because either (I) their Iollclly In nalure depend,, on the
elements with which Ibey are bonded or (2) the published exposure limits are based on occupall.nul exposures to the chemicals Ihul will n-I luke
place In the environment.



Zone 4 Contaminant l,ist
||

TLV-STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA El,/TLV.C or Ilealh effects/target -rgans (?hemlcal/ph),dcal pr-pertir_
or REL-TWA IDLH

Ill iii

Bis(2-ethyihexl)phlhalate TLV: 5 mE/m3 STEL: ! 0 mE/m3 Mild iniumt to eyes and skin; affects (31 tract When heated emit_ acrid sm,skc;ins, hLblc
Color: PEL: $ mg/m3 ll.)LH: NE

REL: 5 mglm3
DAC:

O known carcinogen
O suspect cmcinogen

Methylene chloride TLV: 50 ppm STEL: NE Eyes. skin. livel. CVS. CNS i, ilant, numbness. Liquid with choh,f,,l,t hkc ,ki,_f;
Color: Colorless PEL: 500 ppm IDIJI: 3000 ppm tingling, vertigo, angina LEL:12%;S, fl:2%

REL NE
DAC:

known carcinogen
O suspect carcinogen

Strontimm-90 TLV: STEL: HE Skeletal system, respiratoly system Vluiable
Color: PEL: IDUI: HE

REL:

DAC:

O known c_cinogen

O suspect cmcinogen

1.1-1 Trichlmoethane TLV: 350 ppm S'IT_: 450 ppm CNS. CVS. eye. skin imtam, headaches. Liquid. mild chh,r_,i,_rm lake i_lof;S.l 0 4'r,,
Color: Colorless PEL: 350 ppm IDUt: IOO0 ppm ¢bowsiness.impaired judgement, can be absorbed LEL:7 5%

REL: NE duough skin. _ i-_mt

DAC:
O known carcinogen
0 suspect c-,rcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system Sfi: specific gravity
(;1: gastrointestinal $TEL: short-term exposure limit
IDLH: Immedl,Jlely dangerous to life and health TI.V: threshold limit value
MW: molecular w,elght VP: vapor pressure
PEL: permissible exposure limit IP: Ionization polentlal

* These Chemicals are not ezpected to present a health and safety hazard on the site becuu,_e either (I) their tuzlclty In nature depend,, on the
elements with which they are bonded or (2) the publbihed exposure limits are based on occupullonul exposures to the chemicals that _111 nit lake

place in the environment.





Zone 4 Contaminant List
• i i

TLV-STEL/P£L-ST

Contaminant TLV-TWAIPEL-TWA Ell TLV-C or Heath effects/target organs Chemical/physical properlte,,
or REL-TWA IDLH

Acetone TLV: 750 ppm STEL: i000 ppm Eyes. nose. duoat, skin Liquid with mini hke od,,.LEL:25%

Color: Colorless EEL: 750 ppm IDLtl: 20.000 ppm
REL 250 ppm
DAC:

O known carcinogen

O suspect cucinogen

Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver. kidneys, eyes. upper respiraton/system. Liquid with odor like ether or cldoto|t,tm
Color: Colorless PEL: 25 ppm IDLlt: 500 ppm CNS; irritant flush face. vertigo

REL:

DAC:
• known cmciaogen
0 suspect carcinogen

Toluene "ILV: 100 ppm STEL: 150 ppm CHS. liver, kidneys, skin Liquid with sweel, pungent l_nzenc lake ,,dof;
Color: Colorless _ 100 ppm IDIJt: 2000 ppm LEL:I 2q[,

REL: !00 ppm
DAC:

O known c_rciaogen

O SUSpeCtcmrcinogen

Cmtma dhulfide TLV: I 0 ppm STEL: CNS. CV$. eyes. skm. liver. Liquid with suong sweet,sh (_i_r

Color: Colmless to faint PEL: IDLiI: 500 ppm kidneys/dizz..h.s..hg, ocular changes

yellow REL:
DAC:

0 known cmcinogen

0 suspect cmcinosen

Legend: C: celllnll RKL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
(;!: gastrointestinal STEL: short-term exit,sure limit
IDLII: immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissible esposure limit IP: Ionization potential

" These Chemicals are not expected to present a health and safety hazard on the site because either (I) their toztclly In nature depend., on the
elements with which they are bonded or (2) the published exposure limits are based on occupational ezposures to the chemical., thai will not lake

place in the environment.



Zone 4 Contaminant List
ill

TI.V-STEL/PEI.-ST

Contaminant TLV-TWAIPEL-TWA El./TLV-C or llealh effeclsllurgel organs Ci,4"mic-al/phy,_ic--,I pr,perlir..
or REL-TWA iDLll

i i

Chlmoform TLV: I 0 ppm STEL: Liver. kidneys, heat. eyes. skm/ar, esll_sia. Liquid with idcasa.r _*cL-t tNh,r;s,d II 8q_. n.I
Color: colorless PEL: IL)LII: dizz. mental dullness, naus. ha. fatigue, in combustible

REL"

DAC:
known carcinogen

0 suspectcmcine_en

Americium 244 TLV: STEL: !_ Rcspiralory. liver, skclcl.n VmJable

Color: PEL: IDLII: I_
REL:

DAC: 8E-8 pCi/mL
0 known carcinogen
O suspect cmcinosen

Cabal|.60 STEL: HE Respiralory. liver, skeletal Vm|abte

Color: HA IDLII: NE

DAC: 6e-8 pCi/mL
O knowncmcinogen
0 suspect cm'cinogen

1.2-dichioroethane TLV: I000 ppm STEL: CNS. skin. liver, kidneys LiquK! with • chh.t_h.m hke t_

Color: Colorless IDIJI: 4000 ppm

0 known c_ci_sen
O suspect cmcinosen

Legend: C: ceiling REL: recommended esposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity

(;1: |nstrolntestlnal STEL: short-term ezposure limit
IDLH: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure

PI.:L: permissible exposure limit IP: Ionization potential

* These Chemicals are mot expected to present s health and safety hazard out the site becnu,,e either II) their toxicity In nature depend._ on the
elements with which they nee bonded or (2) the published elposure limits are based on occupall.nal ezposure$ to the chemical,. Ihat will not lake

place In the environment.



Zone 4 Contaminant I,ist
E i

TLV-STEL/PEL-ST

Contaminant TLV-TWAOPgL-TWA El./TLV-C or Ileaih erfects/largel organs Chemicaltphy,_it'al pr.perti.._
or REL-TWA IDLH

Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes. uppe_ respizau_y system. Liqual with oduf Eke ether or chh_ofmm. I1'
Color: Colorless [DLH: 500 ppm CHS; irritmt flush [ace. vettt_ 9.32; FP: O; LFL mu,flamunabte; iJFI.:

nonflammable

O known carcinogen

O suspec,cmcinosen

Trichloroethylene TLV: 50 ppm STEL _ Respiratory. heart, skin; headaches, dcrmati|is. IAqmd w|zh a chk.-h_.l t.,k_
Color: Colorless EDLH: I000 ppm nausea, vomiting

known carcinogen
O suspectcmrcinoSen

Xylrn¢ TLV: 100 ppm _ NE CNS. GI _r_t. liver, kidneys, skin; dizziness. Liquid with amma,_ _-b..
Color: Colorless ID(Jt: I000 ppm staggering gait, mmsea, slomach pain

0 known carcim_en
O suspectcuc_

Legend: C: ¢elllmll REL: recommended exposure limit NF: mllammable
CNS: central nervous system SG: specific Ilrnvlty
(;!: gastrointestinal STEL: short-term exposure limit
IDLH: Immediately dangerous to life and health TLV: thre_mld limit value
MW: molecular weight VP: vapor pressure
PEL: permissible ezposure limit IP: Ioulzatlom potential

e These Chemicals are not expected to present a health and safety hazard oil the site because either (I) tbek lozlcity In mature depend-, cHu tie
elements with which they are bonded or (2) the published exposure limits are based on occupational eaposures to the chemlcul_, that will mot take
place In the environment.





Zone 5 Conlaminanl i.isl
TLV-STEL/PEL-_

C'omtsmlosol TLV-TWAIPEL-TWA EL/TLV-C or Ilesth effects/target orgass C'hemlcal/phy,dcal properltcxor REL-TWA IDLHiii

I.I-I Tr_cldmoelhame TLV: 350 ppm STEL: 4S0 ppm ClqS. CVS. eye. skin maam. headache. I.Jqind. maid chlt_,4,wm like o,l-_.S,d 0 ¥_,.
Color: Colorless PEL: 3S0 ppm IDLIt: I000 ppm drowsiness._ judgem_t, can be .bsmbcd LEL:7 YJL

REL: HE through skin u, bean
DAC:

O known carcinogen
0 suslz_ c_cinosen

Ac©tone TLV: 750 ppm STEL I 0OO ppm Eyes, nose., tluoal, skin IAquid with mml hke t_.l.l_.l, 2 5q_
Color: Colorless PEL 750 ppm il)LH: 20.000 ppm

REL: 2S0 ppm
DAC:

0 known cmrcinolen
0 nupeclc_c_en

Amerkium.244 TLV: STF_ HE Rcspi:alory. liver, skele/¢m Varud_l¢
Color: PEL: g)LH: HE

REL:

O known cmcmogen DAC: 8E-8 pCdmL
0 _ _,_mse, '_UJ

Benzene TLV: !0 ppm _ S.Oll ppm Blood. CNS. sk_n_respualmy sys_m, bone A_mmamclu_-uul.._,10111q_.l.El. ! }%
Color: Colorless PELz 1.0 ppm ll_LH: 3000 ppm niTow, and eyes

REL: 0. I ppm
DAC:

O knowncmcino_n
• msp_cmcinoS_

ii

Le|eld: C: ceiling REL: recommended exlmsure limit NF: momllhBmmsble
CNS: central nervous system SG: specific gravity

(;1: |astrolalestlnal STEL: short-lotto exposure limit
IDLH: Immediately daagerous Io life aid heallh TLV: _llrc-s&edd lImit value

MW: molecular wel|ht VP: vapor pressure
PEL: permissible exposure limit IP: iaalzatloe poleolial

• These Chemicals are ool exlwected Io present • heallh and s•fety hard oa the site because ellher (I) their Iosktly In amslure depend_ oo lbe
elements with which they awe bonded or (2) the published encposure limits awe bansed eo o¢cupallos_jI exposures to the cbemiclls thai will nol luke
place In the envlronmeunl.



Zone S Contaminant List

....... TLV-STEL/PEL-ST

Coolmmlmmml TLV-TWA/PEL-TWA KU TLV-C m" Hemlb elTeclsYlargel orgmms Chemical/physical properlle_
or REL-TWA IDLII

ll_:_rl Aaico_oll TLV: NE STEL: NE Skim.t_I4S,eyes.rc'spwa_ry,kidmeys. Lkimd.Lmnlm.._uuu.-odo¢.BP 2'047('. kiP
Color: Colmkss ILLII FiE _.._mscu_ -ISI9 C; FLP: go("

Olmon cwcimogen
O mmpe_cmcinogm

Bis(2-ethylbexl)phlhalmte TLV: $ mien3 STEL I OroB/m3 Mild mimm0oeyesandsere.dfectsCduac! Whomhomedcmd_a_.d s_-q_kc.u_.lu_-

Color: PEL $ m_3 ILM.,H: FIE
REL: S mlrJm)
DAC:

O knownc_,cium_
0 suspeclcafcimSen

Cmbom dismWKke TLV: I 0 ppm _ CNS.CVS. eyes. slum.I|ve_. Liquid w_ su,mgswcctl_ ,_k_
Color: ColodessIo fsim _ HX.II: $00 ppm _..h.s.hg. oculm chamges

yellow EL.:

O _o,._ _ o.c: ._
0 L,_p_ _,_

Cesimn-13? TLV: Si2EL NE GI. _ huge ime_ime

Color: _ ilLM_: HE
EEL:

DAC: 7El pCi/mL
0 nmo._cmci:o_
0 suspe_cmciwsm

i

_-elemd: C: ¢elllmI EEL: rtcommnkV eZl_smre hull NF: Nenum_ble
CNS: cemlrnl aervems syslem SG: aptdfk |holly
GI: |mslr_lmlest|mml STEL: short-term ezpasmre limit
IDLII: Immedielely dsqerous to lilt mad bemllh TLV: llwes&dd hll v_ue
lt4W: mol_ulor wetshl VP: vapor prr=dmre
PEL: permissible eslmSmre limit IP: IomLlmdOmpelemlial

• These ClmelmksIsare me4elpected to presem! m bemlllmI_d smfetty_d em the stle becmuseelllber (i} Ibel¢ Iozklly Im mmlw_redepe_d_ om Cbe
elements with wbklb they Me bolted or (2) tke published esposure limits 8Hrebased o8 o¢copmtlooltl ezpo_re5 to tire cbemlc_ that wlH not tJtke
pJ_e he the environment.



Zone 5 Contaminant last
i

TI,V-STELIPEL-ST

Contaminant TLV-TWAIPEL-TWA El,I TLV-C or Ileath effects/target organs Chemical/phy,_ical propertie.,
or REL-TWA IDLII

nil

Chloroform TLV: ! 0 ppm STEI= Liver. kidneys, heart, eyes. skin/ anesthesia. I,iquid with pleasant sweet _d.f;s.l:l) 8%...t
Color: co:orless PEL: IDLII: dizz. mental dullness, naus. h a. fatigue, ire combustible

REL:

DAC:
O known carcinogen
O suspect carcinogen

Cobalt-60 STEi.: I_ Respiratory. liver, skeletal Vmiablc
Color: HA H.)Lli: !_

DAC: 6e8 pCi/mL
O known carcinogen
O suspectcarcinogen

ls(_opyl Alcohol TLV: 400 ppm STEL: bE Eyes. skin. respiratory Liquid. od,)r _)f rut,l,mg aictd,d. BP: I81F.
Color: !131.11: !_ Sol: miscible; FLP: 53 F; VP: 33 mm; FKP

PT: 127F; IIEI.: 127%; I.I-L: 20%

0 known carcinogen (")

O suspect cmcinogen

Methylene chloride "It.V: 50 ppm STEL: !_ Eyes. skin, liver. CVS. CNS irritant, numbness. Liquid w.h cl.)l.f,.m like od.-;
Color: Colorless PEL: 500 ppm IDLII: 3000 ppm tingling, vertigo, angina LEL:I2%;S.I:2%

gEL: I_

DAC:
Q known carcinogen
O suspect carcinogen

I

I,egend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
GI: gastrointestinal STEL: short-term exposure limit
IDLII: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

* These Chemicals are not expected to present a health and safety hazard on the slle bet'au_e either (I) their toxicity In nature depend., on the
elements with which they are bonded or (2) the published exposure limits are based on occupathmul exposures to the chemicals that will not luke
place In the envlronmenl.



Zone 5 Contaminant last
m, i

"FLV-STELIPEL-ST

Contaminant TLV-TWAIPEI.-TWA El./TLV-C or Ileath effects/target .rgans ('hemical/idly,lcal pr.pertie_
or REL-TWA IDLH

a

Phenol "rt, V: 5 ppm 5"FEL: I_ Liver, kidneys, skin Cryslalline solid, sweet acr0d odt)r,

Color: Colorless to pink PEL: 5 ppm IDLH: 250 ppm SoI:O%;I.EL:I.8%
REL: 5 ppm

DAC:
O known carcinogen

O suspect carcinogen

Strontium-90 TLV: ST'EL: !_ Skelelal system, respiratory system Va:iable
Color: PEL: IDLll: NE

REL:

DAC:
O known carcinogen
O suspect carcinogen

Telrachloroelhylene TLV: 50 ppm STEL: 200 ppm Liver. kidneys, eyes, upper respiratory syslem. Liquid wid| odor like ether ol thloroform

Color: Colorless PEL: 25 ppm R)L.tI: 500 ppm CNS; irritant flush face. vertigo
REL:

DAC:
• known cmcinogen 9
O suspect carcinogen r._O_

TetrachloroelhyJene TLV: 50 ppm STEL: 200 ppm Liver. kidneys, eyes, upper respiralory syslem, Liquid with odor like ether or chloroform; IP

Color: Colorless R)LH: 500 ppm CNS; irritant flush face, vertigo 9.32; FP: O; LFL: nonflammable; UFI/
nonflammable

• known carcinogen
O suspect cmcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
C'NS: central nervous system SG: specific gravity
(;1: gastrointestinal STEL: short-term exposure limit
IDLII: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight ¥P: vapor p:essure
PEI.: permissible exposure limit IP: Ionization potential

* "these Chemicals are not expected to present s heallh and safety hazard on the site becuu.,¢ either (I) their toxhily in nature depend,, on the
elements wile which they are bonded or (2) the published exposure limits are based on occupatl.nul exposures to the chemicals IIt:.t _111 not luke

place In the environment.



Zone 5 Contaminant List
i

TI.V-STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA EL/TLV-C or Ileath effects/target organs Chemical/physical propertle,
or REL-TWA IDLH

ii

Thorium TLV: STEL: _ Respiratory system Vaziable

Color : PEL: IDLll" HE
REL:

DAC:
0 known carcinogen
0 suspect cmcinogen

Toluene TLV: I00 ppm STEL: 150 ppm CNS. liver, kidneys, skin Liquid with sweet, pungent benzene like .,,h..

Color: Colorless PEL: 100 ppm IDLH: 2000 ppm LEL:I.2%
REL: !00 ppm
DAC:

O known clJrcinogen
0 suspectcmcinogcn

Trichloroelhylene TLV: 50 ppm STEL: NE Respiratory. heart, skin; headaches, dermatitis. Liquid with a chloroform odor

Color: Colorless llX.H: !000 ppm nausea, vomiting

• known cmcinogen t(_

O suspect cmcinogen ._l

Uranium-235 TLV: STEL: NE Respiratory system, kidneys. (;I; irritant Vmiable

Color: PEL: ll)UI: 1_
REL:

DAC:
O known carcinogen
O suspectcmcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity

(;1: gastrointestinal STEI.: short-term exposure limit
IDLH: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

• These Chemicals are not expected to present a health and safety hazard on the site because either (i) their toxicity In nature depends on the
elements with which Ihey are bonded or (2) the published exposure limits are based on occupational exposures to the chemicals Ibnl will nol lake

place In the environment.



Zone 5 Contaminant last
TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/TLV-C or lleath effects/large! organs (:hemlcal/phy_ic',l propertic,
or REL-TWA IDLH

I I I II

Xylene TLV: !O0 ppm STEL: r_ CNS. GI u'act, liver, kidneys, skin; dizliness. Liquid will, aroma,it od,,t
Color: Colorless IDLH: I000 ppm staggering gait. nausea, stomach pain

0 known carcinogen

0 suspect cmcinogen

(X)

I

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: ¢eutral nervous system SG: specific gravity

GI: gastrointestinal $TEL: short-term exposure limit
IDLH: immediately dangerous to life and health TLY: threshold limit value
MW: molecular weight YP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

t These Chemicals are not expected to present a health and safety hazard on the site because either (I) their toxicity In nature depends on the
elements with which they are bonded or (2) the published exposure limits are based on occupational exposures to the chemicals that will not take
place In the environment.
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4. TASK BREAKDOWN

4.1 TASK DESCRIIWION

Task: Groundwater quality_ .sampling and analysis ....

Type of Work' ( ) Intrusive (X) Nonintrusive

Engineering Controls: N/A

Administrative Controls (required permits, training, etc.): Administrative controls for
training requirements, can be found in the WAG 6 Training Program fX-OE-70. 3, Rev. 0)
and the WAG6 HASP.

4.2 INITIAL LEVEL OF PERSONAL PROTECTIVE EQUIPMENT

Level of Protection: ( ) A ( ) B ( ) C (X) D (X) Modified

Respirator: ( ) SCBA ( ) Full-face ( ) Half-face respirator
( ) PAPR ( ) Other
Cartridge:

Protective Clothing: ( ) Encapsulating suit (X) Tyvek (if upgraded by the SSHO;
( ) Saranex see action sevels in Sect. 5)

( ) C-zone ( ) Splash suit
( ) Other (X) Company clothing (khakis)

Head/eye/ear: ( ) Hard hat (X) Safety glasses ( ) Goggles
(X) Splash shield ( ) Ear plugs ( ) Ear muffs
( ) Other

Gloves: ( ) Nitrile ( ) Neoprene ( ) PVC
(X) Latex ( ) Vinyl ( ) Leather
( ) Other

Footwear: (X) Steel-toed leather ( ) Chemical overboots
( ) Steel-toed rubber ( ) Other

Note: Company-issued shoes/boots are required for PPE dress-out if potential
radiological contamination exists.

Describe the donning/doffing steps: Donning an..ddoffing steos for PPE are provid_ here
and in the WAG 6 HASP. .....
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DONNING LEVEL D (Modified)

1. Don inner plastic boots.
2. Don cotton liners.

3. Don rubber gloves.
4. Don outer rubber boots.

5. Tape over outside pants cuffs.

DOFFING LEVEL D (Modified)

1. Remove outer tape.
2. Remove outer rubber boots (upon exiting the controlled access zone).
3. Remove rubber gloves.

4. Remove plastic boots (upon exiting the controlled access zone).
5. Remove cotton liners.

6. Perform whole-body frisk.

DONNING LEVEL C

1. Tear and tab tape (5 pieces for wrists, ankles, and front seam of Tyvek).
2, Don Energy Systems- or contractor-furnished clothing and Tyvek; button to the neck.
3. Check for proper badging and dosimetry.
4. Tape front seam; place tab at the top for each access.
5. Check shoe covers (black rubber boots) for holes and tears.
6. Don shoe covers.

7. Tuck contractor-furnished clothing or Tyvek into shoe covers (black rubber boots) and
tape seams.

8. Don coveralls and tape front seams (if applicable).
9. Tape coveralls to the outside (over) shoe covers (black rubber boots).
10. Don cotton glove liners and tuck under sleeves.
11. Check rubber outer gloves (magenta/red) for leaks.
12. Don rubber gloves and tape seams over Tyvek sleeves.

DOFFING LEVEL C

1. Remove exposed tape
a. from rubber gloves,
b. from front seam of coveralls,

c. from shoe covers (black rubber boots).

2. Remove rubber gloves (pull inside out).
3. Remove Tyvek, inside outward, touching inside only.
4. Remove tape from shoe covers (black rubber boots) and contractor-furnished clothing.
5. Remove shoe cover (black rubber boot) and place each foot across the step-off pad one

at a time.

6. Perform personnel frisking before exiting the controlled access zone.
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Modifications allowed All upgrades of PPE must. be approved by the SSHO and by the
appropriate, safety and health representative Downgrades in PPE will be justified and
documented, in the site iogboo,k by the SSHO,

Additional PPE information may be found in Sect. 5 of the WAG 6 HASP.
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5. MONITORING REQUIREMENTS

A baseline exposure rate for the work site will be measured by Site HP before

commencement of work activities. Site exposure rates will be updated on a &month cycle.

5.1 DIRECT READING INSTRUMENTS

Momtonng Actaon Aclaon
Task(s) Fr.e,quency Levels Guidelines

LEL meter NA 10%LEL
O, meter NA >22% O,

Coiorimetnc indicator tubes NA 1/2 PEL

Photoionizataon detector (PlD) IH Initial weU cap removal 5 ppm" Halt workl contact IH
Flame ionizataon detector (FID) NA 5 ppm"....

Alpha meter HP Before exatme See HASP Table 3 Contact HP
Beta/gamma meter HP/worker Uoon exitin_ See HASP Table 3 Contact HP
Area radiation monitors N A
Noise meter NA 85 dBA

Other (Specify) NA

"Action levels are ppm above background per 5 man. All personnel are to frisk themselves and sampling equipment
before exiting each sampling area.

5.2 PERSONAL MONITORING

Monitoring Action
Task(s) Frequency Guidelines

Whole-body dosimetry GWQ . Continuous Contact HP

Extremity dosimetry NA
Whole-body count GWO _ Yearly .... Contact HP .
Urinalysis/bioassay GWO 6 months Contact HP
Chemical air sampling NA
Radiation air sampling NA
Personal sampling pumps NA

In addition to standard site monitoring procedures, Energy Systems employees will be
monitored by ORNL IH representatives. Instruments used by IH representative will be calibrated
and maintained in accordance with IH Standard Operating Procedures. Instruments used by the
Office of Radiation Protection are calibrated and source-checked in accordance with established

Health Physics procedures. Instruments used by MAD representatives will be calibrated and
maintained in accordance with MAD procedures.

Site monitoring requirements may change based on site conditions. All changes must be
documented in the site logbook.
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6. SITE CONTROL

Site work zones are required to reduce the accidental spread of hazardous substances from
contaminated areas to clean areas. Therefore, a controlled access zone will be established at the

site. The identification of the zone will provide for control of operations and flow of personnel.
The HPC will provide signs to be posted at the site for HAZWOPER requirements. The HP will

determine radiological postings. Should additional barriers (e.g., rope, tape) or signs be
required, HP, IH, and IS will be consulted. The HPC may modify the zones for short-term,
transient-type projects. The modification would include use of the HAZWOPER barrier tape or
A-frame sign, if material is in stock. Additional information regarding site control may be found
in Sect. 7 of the ORNL HAZWOPER Program Manual.

Personnel accessing the zone must meet access requirements as stated in the WAG 6 HASP
and this plan, and at the entrance of the zone. Entrance and exit points for the zone will be

clearly marked. Perimeter monitoring of the zone will be conducted periodically to ensure
correct placement of the zone. The S3HO is responsible for ensuring that all workers and visitors

meet site access requirements. Section 9 is a record of site access requirements and personnel
qualifications.

A site map is provided at the end of this section that includes the location of the emergency
assembly area and the emergency evacuation routes.
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7. DECONTAMINATION

The purpose of decontamination is to prevent contaminants that may be present on protective
clothing and equipment from coming into contact with personnel as they doff PPE. Also,
decontamination protects workers from hazardous substances that may contaminate and eventually

permeate the PPE used on site; it protects personnel by minimizing the transfer of harmful
materials into clean areas. Combining decontamination with the correct sequential method of

removing PPE will prevent exposure to personnel leaving the work areas as well as offsite
migration of c-_ntaminants. Generally, decontamination is accomplished by starting with the most
heavily contaminated item and progressing to the least contaminated item.

Personnel will remove any disposable PPE and dispose of it in provided containers before
leaving the controlled access zone. The steps for doffing and disposal of PPE can be found in
Sect. 5 of me WAG 6 HASP.

Materials needed for decontamination for this project include (I) an industrial sprayer and
(2) deionized water.

Equipment decontamination procedures can be found in Sect. 2 of the Groundwater Quality
Sampling and Analysis Plan.
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8. EMERGENCY PREPAREDNESS

The responsibility for day-to-day implementation of this information lies primarily with the
SSHO. During an actual emergency response situation, the SSHO will serve as the Emergency
Coordinator until the Laboratory Shift Superintendent (LSS) or emergency response team arrives.

Medical assistance will be provided by the Health Division, which is located at

Building 4500N. In the event of an emergency, dial 911 to reach ORNL Emergency Response.
The LSS will provide emergency response personnel and will coordinate emergency assistance.
The radio number for the LSS is Station 295. The telephone number for the LSS is 574-6606.
The nearest telephone and fire alarm box is located at the tumulus site. In the event that the LSS

is not available, emergency services may be reached at the telephone numbers shown below.

The SSHO will perform the following pre-emergency tasks before starting field activities and
will coordinate emergency response with the LSS.

1. Locate nearest telephone and alarm station.
2. Confirm and post emergency telephone numbers.
3. Post site map of work areas marked with evacuation routes.
4. Inventory and check out on-site emergency equipment and supplies, as warranted.

In the event of an emergency, a fire extinguisher, medical kit, and emergency eye wash kit
are located in the CDM Federal vehicles and in the clean zone. In addition, spill control kits may
be found in the permanent decontamination area located outside the clean zone.

In the event of an emergency that requires evacuation of the site, verbal instruction will be
given by the SSHO to evacuate the area. Personnel will exit to a predesignated support area.
At this point, the SSHO will account for all personnel, ascertain information about the

emergency, and give further instructions to the on-site personnel. In all situations that require
evacuation, personnel shall not reenter the work area until the conditions causing the emergency
have been corrected; the hazard reassessed; the Work Plan and HASP revised, approved, and

reviewed with on-site personnel; and instructions given for reentry.

EmerzencvPersonnel _ Radio#
ORNL EmergencyResponse 911
LaboratoryShiftSuperintendent 574-6606 295
FireDepartment 574-5678
MedicalCenter 574-7431
Secun_ 574-7199
IndustrialHygiene 576-5064
IndustrialSafety 574-6679
RadiationProtection 599-1338
EnvironmentalCompliance 574-7294
EmergencyCommunicationCenter 574-6646 295

FacilityManager(K. Wilson) 576-5290
Project Manager(D. McCurry) 421-4724
ORNLERand EnvironmentalHealth

andSafetyManager(C. Clark) 574-8268
ProjectEngineer(R. Williams) 241-4722

The SSHOwill briefworkerson emergencyresponseproceduresandtheevacuationroutein the pre-entry
briefing.
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9. TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

List applicable training/medical requirements for this project. All site personnel and visitors
requiring access to the work zones (contamination reduction zone and exclusion zone) will be
required to meet these access requirements.

9.1 PROJECT TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

Training

X General Employee Training
24/40-h HAZWOPER (SARA/OSHA) training

X 40-h HAZWOPER (SARA/OSHA) training
X Current HAZWOPER 8-h Annual Refresher (as applicable)
X 8-h HAZWOPER Supervisor Training
X Radiation Worker Training/Radiation Worker Training II
X Respirator fit test/training

NA Confined space entrant
NA Confined space attendant

Other Gist)

Twenty-four-hour HAZWOPER training is applicable for individuals not requiring the use
of respiratory training.

Medical Surveillance

The ORNL Hazardous Waste Worker Medical Surveillance Program is applicable for
individuals meeting criteria as specified in Sect. 9 of the ORNL HAZWOPER Program Manual.
Subcontracted personnel are enrolled in a medical surveillance program comparable with the
ORNL Medical Surveillance Program.

Note: If site conditions change, or if other hazards are detected, the training and access

requirements will be revised accordingly.

9.2 SITE PERSONNEL QUALI]FICATIONS

1. Name: J. B. Watson Badge number: 9971
Assigned tasks: Obtaining groundwater samples

YE___S NQ DATE
General Employee Training: (X) ( ) 9/93
24-h training: (X) ( ) 7/93
40-h training: (X) ( ) 7/93

Annual Refresher Training: (X) ( ) 7/93
Supervisor Training: ( ) ( ) NA
Radiation Worker Training: (X) ( ) 3/92
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YE___SS N__Q DATE
Radiation Worker Training II: ( ) ( ) NA
Respirator fit tested/trained' (X) ( ) 8/93
Confined Space Entry Training: ( ) ( ) NA
Medical Surveillance Program: (X) ( ) 9/93
Whole Body Count (in vitro): (X) ( ) 2/94
Bioassay (in vitro): (X) ( ) 2/94
Specialized Equipment Training: ( ) ( ) NA
First Aid/CPR: ( ) ( ) NA
Other training"

2. Name: B. T, Hendrix Badge number: 9959
Assigned tasks: Obtaining groundwater samples

YE__SS NO DATE
General Employee Training: (X) ( ) 10/93
24-h training: (X) ( ) 7/93
40-h training: (X) ( ) 7/93
Annual Refresher Training: (X) ( ) 7/93
Supervisor Training: ( ) ( ) NA
Radiation Worker Training: (X) ( ) 3/92
Radiation Worker Training II: ( ) ( ) NA
Respirator fit tested/trained: (X) ( ) 8/93
Confined Space Entry Training: ( ) ( ) NA
Medical Surveillance Program: (X) ( ) 9/93
Whole Body Count (in vitro): (X) ( ) 2/94
Bioassay (in vitro): (X) ( ) 2/94
Specialized Equipment Training' ( ) ( ) NA
First Aid/CPR: ( ) ( ) NA
Other training:

3. Name: David Fugate Badge number: 620594

Assigned tasks: Groundwater quality_Sample task leader

Y__ N.__Q DATE
General Employee Training: (X) ( ) 10[93
24-h training: ( ) ( ) NA

40-h training: (X) ( ) 8/93
Annual Refresher Training: ( ) ( ) NA
Supervisor Training: (X) ( ) 10/93
Radiation Worker Training: ( ) ( ) NA
Radiation Worker Training II: (X) ( ) 9/93
Respirator fit tested/trained" (X) ( ) 8/93
Confined Space Entry Training: ( ) ( ) NA
Medical Surveillance Program: (X) ( ) 8/93
Whole Body Count (in vitro): ( ) ( )
Bioassay (in vitro): ( ) ( )
Specialized Equipment Training: ( ) ( )
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YE__SS NO_ DATE
First Aid/CPR: (X) ( ) 10/93
Other training: Waste Generator Training for 90-Day Accumulation, Hazardous Waste
Characterization, RCRA Cap Access Training, Satellite Waste Accumulation Training, Low-
level Waste Training.. .............
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