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EXECUTIVE SUMMARY

This Sampling and Analysis Plan addresses surface water monitoring, 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 1and 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. Surface water monitoring will
be conducted at nine sites within WAG 6. Activities to be conducted will include the installation,
inspection, and maintenance of automatic flow-monitoring and sampling equipment and manual
collection of various water and sediment samples. The samples will be analyzed for various
organic, inorganic, and radiological parameters. The information derived from the surface water
monitoring, sampling, and analysis will aid in evaluating risk associated with contaminants
migrating off-WAG, and will be used in calculations to establish relmonsh:ps between
contaminant concentration (C) and flow (Q). The C-Q relationship will be used in calculating
the cumulative risk associated with the off-WAG migration of contaminants.



1. INTRODUCTION

1.1 PROJECT OVERVIEW

This document is the Surface Water Sampling and Analysis Plan (SAP) for Waste Area
Grouping (WAG) 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 quality, groundwater levels, 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 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 described 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 6 at Oak
Ridge National Laboratory, Oak Ridge, Tennessee (DOE 1993a).

1.2 SURFACE WATER SAP OUTLINE AND OBJECTIVES

The purpose of the surface water SAP is to provide the field workers with information on
conducting activities that are unique and essential to accomplishing the task of surface water
monitoring. Some information that is important to field workers is contained in other project-
level documents. To avoid duplication of this information [which includes 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 Surface Water Monitoring Program, as defined in the EMP, are to
provide data to

| estimate risk at the boundary of the waste unit and relative risk at White Oak Dam (WOD),

1-1
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Table 1.1. WAG 6 Surface Water SAP and project-level document cross-reference

Surface Water SAP section

Project-level reference document(s)

Section 1 - Introduction contains limited
information on the EMP, summarizes project
objectives, and summarizes the surface water
monitoring activities to be conducted.

Section 2 - Task Instructions identifies the
specific tasks to be conducted, contains activity-
specific instructions on the work to be
performed, and lists the procedures to be used a'
various stages of the work.

Section 3 - Quality Assurance/Quality Cont ol
Requirements contains information on the
QA/QC requirements specific to surface water
sampling and analysis. This section includes
information on documentation; analytical
requirements; and frequencies, numbers, and
types of QC samples.

Section 4 - Health and Safety Considerations
briefly describes the health and safety aspects of
the activity. Activity-specific instruction sheets
(located in Appendix C) are referenced in this
section, and will address specific health and
safety issues that are not covered by the Site
Health and Safety Plan.

Section § - Waste Management briefly
describes the waste management associated with
the surface water monitoring. The wastes
associated with this activity will be restricted to
PPE and very small quantities of
decontamination fluids.

Section 6 - Data Management describes the
data collection and mansgement activities that
will be conducted in the field, and the
procedures for collecting these data to ensure
that accurate data are transferred into the data
base.

DOE Environmental Monitoring Plan

DOE Environmental Monitoring Plan; WAG 6
Field Operations Procedures Manual

DOE Quality Assurance Project Plan for
Characterization and Monitoring Activities in
Waste Area Grouping 6 at Oak Ridge National
Laboratory

Energy Systems Site Health and Safety Plan for
Waste Area Grouping 6 at Oak Ridge National
Laboratory

Energy Systems Waste Management Plan

Energy Systems Data Managemen: Plan/
Functional Systems Design

2.
3. refine risk estimates, and

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

4. develop technologies to support site characterization and remediation activities.
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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 au the quality level necessary to meet the objectives.
The activities identified in Table 1.2 will be conducted to meet the objectives. Data from these
activities will be collected on various forms (see Appendix A) and in field logbooks.

Table 1.2. Surface Water SAP activities, purposes, and quality control levels

EPA
Surface Water Monitoring Activity purpose and elements Quality Control
SAP activity Levels*
1. Water level and flow monitoring ¢ Determine COC fluxes Level 1
o establish C-Q” relationships
2. Flow-paced sampling ¢ Determine COC fluxes Level IN1 (90%)
Level IV (10%)
3. Baseflow sampling ¢ Determine COC fluxes Level I (90%)
e establish C-Q relationships Level IV (10%)
" 4. Storm event sampling ¢ Determine COC fluxes Level II
® establish C-Q relationships
5. Bedload sediment sampling ¢ Determine COC fluxes in Level I (950%)
bedload portion of sediment Level IV (10%)
transport
6. Equipment decontamination ¢ Eliminate cross-contamination N/A*
between wells
7. Waste management ¢ Properly document and N/A
: manage personal protective
equipment and decontamination
fluid
8. Data collection and management ¢ Properly record information N/A
in logbooks and field forms
¢ properly download data from
electronic field instruments

* QC Levels I-IV in the EMP correspond to QC Levels A-D in the Quality Assurance Project Plan for this project (DOE 1993b).
? C = concentration; Q = discharge
¢ As stated in Sect. 2.3.6.] of the EMP, an analytical quality Level Il may be used for samples taken to address the
C-Q relationship.
“ N/A = not spplicable

1.3 SAMPLING LOCATIONS, FREQUENCIES, AND ANALYTES

It has been determined that the quality and location of the existing gauged monitoring
stations should be upgraded at WAG 6 before performing baseline sampling activities. However,
the planned upgrades will not be completed until April 1994. The upgrades will merge drainage
DA and DB discharges (new MS1) and drainage FA and FB discharges (new MS3) into stations
fully equipped to handle all expected ranges of flow. Although the EMP states that gauged
monitoring station MS4 will be established in the small tributary north of the West Seep
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fully equipped to handle all expected ranges of flow. Although the EMP states that gauged
monitoring station MS4 will be established in the small tributary north of the West Seep
Tributary, this action will be reconsidered after an evaluation of the levels of contamination and
estimates of contaminant flux are made. Subsequently, if warranted, the flume at MS4 will be
instailed. Until a decision is made, drainage MS4 will be considered an ungauged surface water
site, and sampling will conform to that conducted at drainages B and C. Because the upgrades
will not take place until the spring of 1994, the following defines the monitoring to be conducted.

Surface-water-flow monitoring at the existing flumes (FA, FB, DA, and DB) will be
conducted using the new equipment and procedures identified here.

Flow-pac A sampling will commence at FB and DA. Contaminant discharge at sites FA and
DB are judged to be relatively small (DOE 1993a, Table A.3), and these discharges will be
monitored when the upgraded stations are operational.

Flow-paced sampling and analysis at WOD will be conducted by Energy Systems
Environmental Surveillance and Protection in order to use their advanced collection system
and to eliminate expensive redundancy. Continuous flow logging will be conducted by the

- Watershed Hydrology Task team of the WAG 2 fite Investigation Program. The data are
“collected by Environmental Sciences Division staff.

The capability to drive sequential samplers during storm sampling in addition to flow-paced
sampling is being evaluated along with leboratory arrangements to allow less expensive
Level I QC. Smaller sampie size will allow simpler and less expensive sampling equipment
to be used. Contaminant concentration and flow relationship (C-Q) samples are considered
to be secondary in importance to the flow-paced sampling.

The locations of the gauged and ungauged sites are shown in Fig. 1.1. The frequency and

analytical suite for each monitoring site are displayed in Table 1.3. The specific analyte list
comprising the analytical suites is 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 site are displayed in
Appendix B.
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Table 1.3. Analytical suites and associated analytes for surface water sampling

Analytical suite®
Analyte PRC RFI COC RS

Organics
CLP volatiles X
CLP semivolatiles
CLP pesticides/PCBs
Herbicides
RCRA volatiles

Metals
CLP metals X
ICP metals

Radiological

Gross alpha* X X
Gamma scan X X
(Cs, Co, En)
Tritium : X X
Strontium X X

e PRC = Site-related chemicals thet contribute to the majority of risk and should be analyzed for more frequently.
RFI COC = Site-relatad chemicals determined to be chemicals of concera (COCs) during the Resource Corservation and
Recovery Act (RCRA) Facility Investigetion (RFI) sampling analysis.

RS = Radiation scans.
PCB = polychlorinated biphenyl.
ICP = inductively coupled plasma.

® If the gross alpha level excesds S pCi/L, confirmation ssmpling will be required. If the confirmation also exceeds 5 pCV/L
m@,%mwﬂbwﬁmﬂmmnﬁqﬂﬂbwﬁmﬁmmkbdmmbhwﬁbnﬁm

radionuclide



Table 1.4. Surface water sampling locations, analytical snlt&, and frequencies

Type of Month
Site D sampling® 1 2 3 4 s 6 7 3 9 10 1 12
DA, FB Flow-paced RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RF1 COC
TSS TSS TSS TSS TSS TSS TSS TSS TSS TSS TSS TSS
Baseflow TAL/TCL PRC PRC RFI COC PRC PRC RF1 COC PRC PRC RFI COC PRC PRC
PRC+RS*
Storm Event’ PRC PRC PRC PRC PRC PRC PRC PRC
Bedload RS RS
DB, FB Baseflow TAL/TCL RF1 COC RFI COC RFI COC
PRC+RS
WOD Flow-paced RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC RFICOC
TSS TSS TSS TSS TSS TSS TSS T8S TSS TSS TSS TSS
Baseflow’ PRC PRC PRC
B,C Storm Event’ TAL/TCL RF1 COC RFI COC RFI CcOC
PRC+RS
MS4 Storm Event’ TAL/TCL RFI COC RFI COC RCI CcOoC
PRC+RS
WOC  Baseflow’ PRC PRC
WST Baseflow’ PRC PRC

“ Refer to Table 1.3 for an identification of the various analytical suites.
RFI COC = Site-relsted chemical determined to be a chemical of concern (COC) during the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) sampling
anslysis.
TSS = total suspended solids.
TAL/TLC = Target Analyte List/Target Compound List Contract Laboratory Program (CLP) metals, volatiles, semivolatiles, and pesticides/polychlorinated biphenyls (PCBs), and
herbicides.
PRC = primary risk contributor, site-related chemicals that contribute to the majority of risk and should be anslyzed for more frequently.
RS = radistion scans.

} When the last weekly flow-paced sample of each month is retrieved, & grab sample will be collected for analysis of volatiles.

¢ Storm event samples will be collected on an average of two storms per quarter.

4 Semiannual baseflow samples at White Osk Dem, White Oak Creek, West Seeps Tributary, all seep monitoring points, end all WAG 6 drainages will be coordinated and completed
within 48 h.

¢ Storm event samples will be collected on an average of one storm per quarter.
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2. TASK INSTRUCTIONS

This section identifies the specific surface-water-monitoring 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 during inspections will be documented on the
WAG 6—Surface Water Site Inspection Form (SW-02) and in the field logbook.

Surface water samples will be collected from the monitoring sites at the frequencies and for
the analytes specified in the tables in Appendix B. These tables are organized on a monthly basis
and specify the analytical parameters for each site. End-of-month collection of flow-paced
samples will be completed on the same day as the Energy Systems Environmental Surveillance
and Protection sample collection at WOD in order to have a uniform time period for reporting
purposes. Beginning with the first monthly sampling round, the field crew should proceed from

_site to site collecting necessary data and samples (flow measurements, flow-paced samples, and

baseflow samples). It is estimated that all sites can be completed in one to two days. Storm
event sampling will be performed when conditions are appropriate. Bedload samples will be
collected when storm event samples are retrieved. Once each monthly round of sampling has
been completed, the field crew should wait until the beginning of the next month to initiate the
next monthly sampling round.

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.

Manually collected surface water samples may be collected by dipping sample containers
directly into the source, when possible. Although this is a variance from Environmental
Surveillance Procedures (ESPs), it is the accepted and preferred method for U.S. Environmental
Protection Agency (EPA) Region IV. This method eliminates the possibility of cross-
contamination from additional sampling equipment, eliminates the need for some decontamination
of sampling equipment, and reduces the number of required QC rinseate samples.

All manual sampling equipment, collection bottles, and compositing bottles will be
decontaminated according to ESP-901. The following decontamination guidelines will be
followexl.

Rinse the item in tap water to remove any visible dirt or dust.
Wash the item with tap water and Liquinox.

Rinse the item with tap water.

Rinse the item twice with deionized water.

Allow the item to air dry.

o o 6 ¢ o
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2.1 WATER LEVEL AND FLOW MONITORING

Water level and flow monitoring will be performed on a continuous basis at the sites shown
in Fig. 2.2. Environmental Sciences Division, via the WAG 2 Site Investigation Program, will
collect and process WOD flow data. The objective for obtaining water level and flow
measurements is to identify both short-term (current condition) characteristics and long-term
(seasonal) trends in WAG 6 hydrology. These data will then be combined with water quality data
to determine the flux of contaminants through the WAG 6 surface water system, to establish long-

term trends in the flux data, and to establish concentration (C) versus discharge (Q) relationships
for the COCs.

The following equipment will be needed to collect and retrieve continuous water level and
flow measurement data.

® personal protective equipment (PPE) as specified by the Site H&S Officer (SHSO) and/or
Site Health Physicist,

* one ISCO 3230 Flow Meter per site,

 laptop computer with FLOWLINK software,

e flow meter interrogator cable with mating connector,

e  gerial port cable with 4-pin conitector to flow meter interrogator cable,
e  extra electronic diskettes,

®  bar code reader, and

e  WAG 6—Surface Water Site Inspection Form (SW-02).

Water level and flow measurement data will be collected during the weekly site inspection.
Initially, sites will be checked twice weekly and documented in the field logbook to ensure that
equipment is operating properly. WAG 6—FOP 3 provides the procedure for downloading
and/or viewing data recorded on ISCO 3230 Flow Meters. The following guidelines should be
followed when downloading data from the ISCO Flow Meter.
¢  Don PPE as required before beginning work.

e  Connect the laptop computer to the flow meter.
e Select LAPCOMM from the FLOWLINK menu.

e  Select Connect from the Base Menu. View the information given for each partition of the
flowmeter and record on the WAG 6—Surface Water Site Inspection Form (SW-02).

e  Select Interrogate from the Connect Menu.

e Select All from the Interrogate Menu to download all data contained in the flow meter.
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®  When LAPCOMM completes the interrogation, it will return to the Connect Menu. Exit

LAPCOMM and verify that all necessary data (*.DAT) and flow conversion (*.FCS) files
have been updated or created.

¢ Copy all three files to electronic diskette,
¢ Record the date and time the data were retrieved and the names of the files created or
updated on the WAG 6-Surface Water Site Inspection Form (SW-02) and record the bar
code number of the form in the field logbook.
2.2 FLOW-PACED SAMPLING
Flow-paced sampling will be performed on a continuous basis at the sites shown in Fig. 2.3.
The objective of flow-paced sampling is to collect data that will determine the concentrations of
COCs at specified sites within WAG 6. The flux of contaminant that passes a given site while
a sampling container is in place can then be determined from the concentration data and from the
total volume of water that passed the site. Therefore, it follows that the annual flux of
“contaminant can be computed by adding up all fluxes determined throughout the year.
The following equipment will be needed to collect and retrieve flow-paced samples:

* surgical gloves and other appropriate PPE as specified by the SHSO and/or Site Health
Physicist,

¢ one ISCO 3700 Sampler per site (installed in the composite setup),
e  one ISCO 3230 Flow Meter per site,

e  plastic sheeting,

e keys to the ISCO Flow Meter and ISCO Sampler,

e  Dbar code reader,

¢ oneclean, 4-gal polyethylene sample container permanently marked with the station location,
e one clean, 4-gal container cap,

e  one clean, 500-mL polyethylene sample bottle with cap,

e funnel,

e  decontamination equipment,

e  sample preservatives,

e  ISCO instruction manuals,

e field logbook,
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e WAG 6—Flow-Paced Sample Collection Form (SW-04), and

o chain-of-custody form (for submittal of monthly composite).

Flow-paced sampling will be performed automatically by the ISCO 3700 Sampler. Aliquot
collection by the sampler will be driven by electronic signals sent from the ISCO 3230 Flow
Meter. WAG 6—FP 4 addresses programming the ISCO 3230 Flow Meter to drive the flow-
paced sampler. WAG 6—FOP 5 provides the procedure for programming the composite sampler.

Flow-paced samples will be retrieved during the weekly site inspection according to
WAG—FOP 2 after flow data have been downloaded according to WAG 6—FOP 3. However,
since the time required to fill a sample bottle will vary based upon recent hydrologic conditions
(e.g., rainfall, baseflow volumes), the sampler should be checked every few days and especially
after storm events when aliquots are collected more frequently. At the end of each month, a
monthly composite sample will be created by taking aliquots from each of the samples taken
during the month. WAG 6—FOFP 7 provides the procedure for compositing the weekly samples.

_The following guidelines should be followed when retrieving the flow-paced samples.

¢  Don PPE as required before beginning work.
e  Prepare the site by laying out plastic sheeting.

¢  Take a staff gauge reading and record it on the WAG 6—Flow-Paced Sample Collection
Form (SW-04).

e  Open the ISCO 3230 Flow Meter case and look at the liquid crystal display window.
Record the total flow volume, flow rate, and water level on the WAG 6—Flow-paced
Sample Collection Form (SW-04).

s  Compare the staff gauge reading and the water level taken from the flow meter. If they
differ, adjust the flow meter water level by pressing the “GO TO PROGRAM STEP” key
and selecting program step number 9.

e Remove the cover from the ISCO 3700 Sampler, pull out the composite collection bottie,
and fill the 500-mL, polyethylene, prelabeled bottle. This sample will be composited and
analyzed for tritium and total suspended solids.

e  Preserve the remaining water in the 4-gal container according to Table 2.1 (HNO, to
pH<2). Use a pipet and litmus paper to ensure pH <2. This water will be used to create
a composite sample at the end of the month. The composite sample will be decanted and
analyzed for Contract Laboratory Procedure (CLP) metals, gross alpha, gamma, and
strontium.

e Insert the clean composite collection bottle into the sampler and replace the sample cover.
e Request the SHSO to screen the outside of the filled sample containers.

e  Place the samples collected in storage until the end of the month. The 500-mL sample
should be refrigerated. :



Table 2.1. Sample analytical methods, containers, preservatives, and holding times for surface water

Number of
Analytical Contai Contai iai Maximum
Parameter* Matrix method type* volume per site Preservation holding time

CLP volatiles Water CLP G-vial, T-lined 40 mL 2 HCI<2 pH, 4°C 14d
CLP semivolatiles Water CLP Amber-G 1L 1 4°C 7d
CLP pesticides/PCBs Water CLP Amber-G 1L 1 4°C 7d
Herbicides Water CLpP Amber-G 1L 1 4°C 7d
CLP metals Water CLP P 500 mL 1 HNO,<2 pH 180 d
Gross alpha Water 900 Q 4L 1 HNO,<2 pH 180d

Sediment RL-2302 P 120 mL 1 NA 180 d
Gamma scan Water 901.1 Q 4L 1 HNO,<2 pH 180 d

Sediment  RL-4303/4304 Q 4 L (2000 g) 1 NA 180 d
Tritium Water 906 P 250 mL 1 NA 180 d
Strontium-90 Water 90S P 1L 1 HNO,<2 pH 180 d
TSS Water 160.2 P 250 mL 1 4°C 7d

¢ CLP = Contract Laboratory Program; PCB = polychlorinated bipheayl; TSS = total suspended solids.
5@ = Glass; T = Teflon; P = High density polyethylens; Q = Cubitainer.

¢ At jeast 2 L should be obtained.

4 At least 1 L should be obtained.

8-
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o  After the last set of weekly samples has been collected for compositing, a grab sample
should be collected in accordance with WAG 6—FOP 6 for analysis of volatiles.

®  Retrieve all the weekly samples collected and create a monthly composite sample according
to WAG 6—FOP 7. It is important that all samples be vigorously shaken before decanting
subsamples in or.ler to yield representative concentrations of suspended solids. Complete
the WAG 6—Flow-paced Monthly Composite Form (SW-08).

e Label the sample containers in accordance with WAG 6—FOP 9.

e  Affix sample labels and preprinted bar code labels, and seal containers with custody tape.

e  Ask the SHSO to screen the outside of the filled sample bottles.

¢  Place the samples in individual containment bags.

e  Decontaminate compositing equipment according to ESP-900.

e  Pack samples with ice in sample containment coolers.

e  Ask Health Physics (HP) to screen the containment cooler.

e  Ship to laborstory for analysis.

2.3 BASEFLOW SAMPLING

Baseflow sampling will be performed at the sites shown in Fig. 2.4. The objective of
baseflow sampling is to collect data that will determine the release of COCs from WAG 6. The
utility of the data generated through the baseflow sampling program to this objective is twofold.
First, the baseflow samples will provide the low-flow flux data for the establishment of C-Q
relationships. Second, this data will be used to estimate the off-WAG flux of COCs d\.xr'mg dry
conditions, which is assumed to be representative of contaminant transport characteristics of the
mobile shallow groundwater.

The following equipment is needed to collect baseflow samples:

o surgical gloves and other appropriate PPE as specified in the task instructions;
e plastic sheeting;

o  sample dipper cup, clamp, and extension handles;

o calibrated parameter-measurement equipment (i.c., HORIBA system);

e  sample containers, prewashed;

e gample labels;
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decontamination equipment;

bar code reader;

sample containment cooler,

sample preservatives;

field logbook;

WAG 6—Baseflow Sample Collection Form (SW-03); and

chain-of-custody form.

All baseflow samples will be collected manually (i.e., using grab sampling methods) in

accordance with WAG 6—FOP 6. The following requirements must be met for appropriate
representation of desired sampling conditions:

at least 72 h have passed with less than 0.1 in. of rainfall, and

stream flow at the sample site is generally at baseflow levels (i.e., consistent with previous
observations during periods of no rainfall).

The following guidelines should be followed when collecting baseflow samples.

Don PPE as required before beginning work.

Prepare the site by laying cut plastic sheeting.

For sites where ISCO flow meters are installed, record the water level and flow rate
displayed in the liquid crystal display window on the WAG 6—Baseflow Sample Collection
Form (SW-03). For other sites, record the staff gauge reading (if present). Write “NA”
in blanks for information that cannot be determined.

Check the calibration of the HORIBA meter and recalibrate if necessary. Obtain
measurements of temperature, pH, specific conductance, and dissolved oxygen directly from
the stream. Record measurements on the WAG 6—Baseflow Sample Collection Form
(SW-03).

If wading is required, approach the sampling area from downstream.

Fill all sample bottles directly from the stream, if possible. If sufficient water depth is not
present, a dipper should be used to collect the samples.

Preserve samples as appropriate (Table 2.1).
Label the sample containers in accordance with WAG 6—FOP 9.

Affix sample lsbels and preprinted bar code labels; seal containers with custody tape.
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e  Ask the SHSO to screen the outside of the filled sample bottles.

¢  Place all samples to be analyzed for volatiles, semivolatiles, pesticides/ polychlorinated
biphenyls (PCBs), and herbicides in individual containment bags. Pack them with ice in
sample containment coolers, complete a chain-of-custody form, and ship them to the
laboratory for analysis. HP screens coolers prior to shipping.

*  Decontaminate the sample dipper (if used).

®  Place all samples to be analyzed for CLP metals, gross alpha, gamma, tritium, and strontium
in storage until the end of the month, and then ship them to the laboratory for analysis. HP
screens coolers prior to shipping.

2.4 STORM EVENT SAMPLING

The portion of this subsection pertaining to automatic storm event sampling will be reviewead
before implementation in order to derive a more economical means of accomplishing the task.

Storm event sampling will be performed at the sites shown in Fig. 2.5. The objective of
storm event sampling is to collect data that will provide mid-range and high flow concentration
data required for establishment of C-Q relationships. This data can also be used, along with
flow-paced data, to estimate the off-WAG contaminant flux during the storm event. Examination
of the hydrographs and sequential contaminant data generated through this program will indicate

whether contaminants are moving by shallow pathways or deeper groundwater pathways during
stormflow conditions.

Because one operational objective of C-Q analysis is the collection of samples at high rates
of stream discharge, samples collected during an early storm will be stored and other storm
samples will be collected. Data from the largest storms will be submitted for analysis. As stated
in the EMP, an average of two storms per quarter will be sampled during the baseline phase.

The following equipment is needed to collect and retrieve automatic storm event samples.

e surgical gloves and other appropriate PPE as specified by the SHSO and/or Site Health
Physicist,

e  one ISCO 3230 Flow Meter (with all necessary accessories) per site,

e two ISCO 3700 Portable Samplers (in master-slave configuration) per site,
e  keys to the ISCO Flow Meter and ISCO Samplers,

e plastic sheeting,

e 48 clean 1000-mL polyethylene sample bottles with caps,

e 10 clean 250-mL polyethylene sample bottles with caps,

o plastic sample boitle containment bags,
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e  sample labels,

e  sample containment cooler,

® sample preservatives,

®  decontamination equipment,

®  bar code reader,

* field logbook,

¢ WAG 6—Automatic Storm Event Sample Collection Form (SW-05), and
® WAG 6—Automatic Storm Event Sample Selection Form (SW-06).

- WAG 6—FOP 4 provides the procedure for programming the flow meter to activate the
storm event samplers. Storm event samples will be collected when the water flowing through the
hydraulic structure reaches a programmed activation level. Table 2.2 presents the activation
levels for specific monitoring sites that should be initially programmed into the flowmeters.
These values may change as more information is determined about the sites. WAG 6—FOP 5
provides the procedure for configuring and programming the storm event samplers. The

following sample collection time intervals are suggested for use during baseline monitoring:

e  wet scason (November to March)—30 to 60 min and
®  dry season (April to October)—10 min.

Table 2.2. Initial automatic-storm-event sampling activation levels

Monitoring site Mouth w“’:;)'m'
DA November to March 0.20
April to October 0.15
FB November to March 0.25
April to October 0.15

It is anticipated that these time intervals may require refinement as more knowledge of the
hydrologic response is obtained.

Storm event samples will be collected in 1000-mL pairs. These samples must be retrieved
within 24 h from the time that the last sample pair was collected. This requires that field
personnel check all storm event samplers, even after very slight storm events, to make sure that
any samples collected during runoff are retrieved or disposed, as necessary, and that the samplers
are reset for the next event. During periods of lengthy storm activity (i.e., the winter wet season
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when runoff durations are on the order of days), sample retrieval must be coordinated so that
sampling is as continuous as possible throughout the entire runoff hydrograph. WAG 6—FOP 1
describes the standard procedure for retrieving automatic storm event sample pairs and for
preparing the sampler for the next event. The following guidelines should be followed when
collecting automatic storm event samples.

When a large storm is forecast within the next 12 to 24 h, manually trigger the automatic
sampler to collect a single sample to characterize antecedent conditions. Discard sample if
the actual storm was not sufficiently large for sample collection.

Don PPE as required before beginning work.

Prepare site by laying out plastic sheeting.

Open the flow meter case and remove the chart containing the record of the storm event and
sample collection information.

Remove the covers from the master and slave samplers.

Use the WAG 6—Automatic Storm Event Sample Selection Form (SW-06) in conjunction
with the storm hydrograph and WAG 6—FOP 8 to choose the collection pairs to be
analyzed.

Take out the selected collection pairs.

Remove the selected pairs from the samplers.

Label one-half of each pair and the 250-mL bottles that will be used for the tritium samples
in accordance with WAG 6—FOP 9. Record the field and bar code sample IDs on the
WAG 6—Automatic Storm Event Sample Selection Form (SW-06).

Decant the desired amount from the half of the collected pairs that were not labeled.
Preserve the 1-L samples as appropriate (Table 2.1)

Top off the strontium samples (1000 mL) with the excess water that remained after the
corresponding tritium samples were decanted.

Dispose of excess water downstream of the hydraulic structure.

For each storm, after samples have been collected, manually trigger the sampler to collect
two sequential samples, mix them in a single 2-L bottle, divide them, and submit them as
field duplicates for QC. Generate eight to ten field duplicate pairs each year. Apply QC
standards for field duplicate agreement for use of data.

Insert the clean collection bottles into the samplers at the place from which filled bottles
were removed, and replace the sampler covers.

Seal sample containers with custody tape, ask the SHSO to screen the samples, and put them
in storage until the end of the month.
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Manual storm event sampling will be performed at sites MS4, B, and C. The following

equipment is needed to collect manual storm event samples:

surgical gloves and appropriate PPE;

plastic sheeting;

sample dipper (Teflon or stainless steel), clamp, and extension handles;
appropriate sample bottles;

extra sample bottles as needed for QC samples;

plastic sample bottle containment bags;

sample labels;

sample containment cooler;

bar code reader;

sample preservatives;

calibrated parameter-measurement equipment (i.e., HORIBA System);
ruler/staff gauge (if permanent gauge is not at site);

decontamination equipment;

field logbook;

WAG 6—Manual Storm Event Sample Collection Form (SW-07); and

. chain-of-custody form.

Manual storm event samples will be collected according to WAG 6—FOP 6. The following

guidelines should be followed when obtaining manual storm event samples.

Don PPE as required before beginning work.
Prepare the site by laying out plastic sheeting.

Sampling should be performed when storm runoff is detected (or when the water level is
above normal baseflow conditions).

Check the calibration of the HORIBA meter and recalibrate if necessary. Obtain
measursments of temperature, pH, specific conductivity, and dissolved oxygen directly from
the stream. Record measurements on the WAG 6—Manual Storm Event Sample Collection
Form (SW-07).

If wading is required, approach the sampling area from downstream.

Fill all sample bottles directly from the stream if possible. If sufficient water depth is not
present, a dipper should be used to collect the samples.

Preserve samples as appropriate (Table 2.1).

Label the sample containers in accordance with WAG 6—FOP 9.

Regquest the SHSO to screen the outside of the filled sample bottles.

Place all samples to be analyzed for volatiles, semivolatiles, pesticides/PCBs, and herbicides

in individual containment bags. Pack them with ice in sample containment coolers and ship
them to the laboratory for analysis. HP must screen containment coolers before shipping.
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Decontaminate the sample dipper (if used) according to ESP-900.
Place all samples from manual and automatic collectors to be analyzed for CLP metals, gross

alpha, gamma, tritium, and strontium in storage until the end of the month, and then ship
them to the laboratory for analysis. HP must screen containers before shipping.

2.5 BEDLOAD SEDIMENT SAMPLING

Bedload sediment sampling will be performed at the sites shown in Fig. 2.6. The objective

of bedload sediment sampling is to collect data that will help estimate the offsite contaminant flux
in the bedload portion of sediment transport.

The following equipment is needed to coliect bedload sediment samples:

surgical gloves and appropriate PPE,

plastic sheeting,

pan sampler,

stainless-steel or Tefton-lined scoop,

sample containment cooler,

sample containers (prewashed or precleaned),
sample labels,

bar code reader,

decontamination equipment,

field logbook,

WAG 6—Automatic Storm Event Sample Selection Form (SW-06), and
chain-of-custody form.

All bedload sediment sampling will be performed on a semiannual basis. Bedload sediment

samples will be collected after storm events when samples are retrieved from the automatic
samplers. The following guidelines should be followed when collecting bedload sediment
samples.

Don PPE as required before beginning work.

Submerge the pan sampler in the stream upstream of the hydraulic structure before a
forecasted storm event and leave it in for the duration of the storm water runoff event.

After the storm event, return to the site and retrieve the pan sampler. Use the scoop to
transfer the sediment samples into the appropriate containers.

Label the sample containers in accordance with WAG 6—FOP 9.
Affix sample labels and preprinted bar code labels, and seal containers with custody tape.

Complete the bedload sediment portion of the WAG 6—Automatic Storm Event Sample
Selection Form (SW-06).

Request the SHSO to screen the outside of the filled sample bottles.



2-18

EMERGENCY
WASTE BASIN

BEDLOAD SEDIMENT SAMPLING SITES

N
\ OAK RIDGE NATIONAL LABORATORY
ORNL WAG 6

CDM FEDERAL PROGRAMS CORPORATION
a subsidiary of Camp Dresser & McKee Inc. FIGURE No. 2.6



2-19
Decontaminate the pan and scoop according to ESP-900.

2.6 EQUIPMENT INSTALLATION AND OPERATION

The monitoring equipment that must be initially installed includes flow meters and samplers

(Table 2.3). A discussion of how each device will be installed, programmed, calibrated, and
serviced is provided in this section.

Table 2.3. Initial on-site equipment needs

Monitoring site Equipment Number per site Equipment purpose
DA, FB* ISCO 3230 Flow 1 Record stage, Q
Meter
ISCO 3700 Sampler, . 1 Collect flow-paced
Composite Setup samples
DB, FA ISCO 3230 Flow 1 Record stage, Q
Meter

¢ Additional ISCO 3700 samplers will bs installed at these sitss by January 1994 for C-Q sample collection.

2.6.1 Equipment Installation

There is no formal operating procedure addressing the installation of surface water

monitoring equipment. Field personnel must adhere to the instructions given in the equipment
instruction manual and the following guidelines when installing new or replacement equipment.

The installation of flow and sampling equipment will require that field personnel come in
contact with WAG 6 surface waters (by wading or other means). Therefore, installation will
be done in accordance with the task-specific H&S Plan and Waste Management Plan
(WMP), in consultation with the SHSO, Site Health Physicist, and WAG 6 Generator
Certification Official (GCO).

Flow and sampling equipment should be installed such that samples are collected in the main
flow of the stream, in a well-mixed area either upstream or downstream of the hydraulic
structure. Samples must never be collected in an eddy or at the edge of the flow.

On-site equipment should be set up in a systematic manner at all sites (Fig. 2.7). Note the
layout of the sampler and flowmeter connection cables, identified by name and part number.

All flow meters andsamplmmustbeinmlledinalevelandprotectedlocationnearthe
hydraulic structure. These devices, and the accompanying accessories (i.e., batteries, tubes,
and cables), must be securely anchored at the site to prevent them from being tipped over
or washed away during intense storms.
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e  The flow meter bubble lines anc. :ampler suction lines must be securely fastened at the point
of monitoring so that they cannot be dislodged during high-velocity flows or winds.

¢ Every new- or replacement-equipment-installation activity that occurs at a site must be
documented in the site logbook and on the WAG 6—Surface Water Initialization Form (SW-
01). Such information includes, but is not limited to, the following items:

personnel performing installation;

site identification;

date and time of installation;

equipment brand names and model numbers;

ORNL equipment identification (ID) numbers;

length of bubble tube;

location of bubble tube outlet;

length of suction tube, including copper intake tube;

location of equipment relative to hydraulic structure (provide
photos/drawings);

all information programmed in flow meters, data loggers and samplers;
initial calibration of equipment; and

initial operation of equipment.

'R N T T T R R R B O I

¢ Installation personnel must visit the site on the day after equipment installation to ensure that
all devices are working properly. Observations made and any corrective actions taken
during this site visit must be documented in the site logbook.

2.6.2 Equipment Configuration and Programming

Because of the complexity of several features of the ISCO monitoring equipment, FOPs have
been developed to provide instruction for the operation, configuration, and programming of the
ISCO 3700 Sampler and ISCO 3230 Flow Meter. These FOPs are intended to be used along
with the ISCO equipment instruction manuals.

Note that the ISCO equipment FOPs were developed specifically for the WAG 6 surface
water monitoring task, and address only those features of these devices that are needed to monitor
in the manner specified in this SAP. There are many features of each device that are not used
during WAG 6 monitoring and, therefore, are not discussed in the equipment-operation FOPs.
Furinermore, these FOPs do not provide any information on servicing equipment or
troubleshooting of possible problems. Persons using these procedures must be trained in the
operation of each device and are directed to the equipment instruction manuals for further
information on each device as required.

2.6.3 Equipment Calibration

Surface water monitoring equipment will be calibrated when initially installed on-site and
daily or as needed thereafter (Table 2.4). Calibration checks scheduled on a weekly basis will
be performed during the weekly site inspection by comparing flow meter stage to staff gauge
elevation and will be documented on the WAG 6—Surface Water Site Inspection Form (SW-02).
If calibration is performed at any other time, this information must be documented in the field
logbook. The calibration of field-parameter- measurement equipment is to be performed before
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each day’s use by field personnel employing the equipment. Field equipment calibration must
be documented on the field documentation form that is to be completed for that day’s activities.

Table 2.4. Equipment calibration schedule

Equipnuent and

calibration parameter Standard Procedure Schedule
ISCO 3230 Flow Meter:  Level measurements WAG 6 - FOP 4 As needed

water level
ISCO 3700 Sampler: 1000-mL graduated cylinder WAG 6 - FOP § As needed

sample volume
HORIBA Meter:

pH Standard pH buffer solutions ESP-003-011 Daily

conductivity 0.01 M standard KCl solution® ESP-003-011 Daily
DO sensor:

dissolved oxygen Winkler Test solutions’ ESP-003-011 Daily
Thermometer:

temperature NIST-traceable thermometer ESP-003-011 Daily

“Before the day’s use.

SNIST-tracesble autocalibration standard solutions are unavailable, but meter will be checked against NIST standard solutions.

2.6.4 Equipment Maintenance and Servicing

Periodic maintenance activities are required to keep the on-site equipment in proper working
order (Table 2.5). If problems are encountered with any of the on-site equipment, servicing must
be done immediately and recorded on the WAG 6—Record of Repair Form (RF-01). To
maintain the continuity of the equipment used, servicing should be done on-site. If on-site repair
is not possible, the equipment must be replaced with a calibrated alternate of the same brand and
model number. If on-site repair is possible, the equipment must be calibrated following
servicing. All service equipment must be checked on the day immediately following its repair
(or return to the site) to ensure that the problem has indeed been corrected. All equipment
servicing or replacement must be completely documented in the appropriate field documentation
form and field logbook. Each equipment service entry on the field documentation form must be
initialed by the person performing the service. Surface water personnel are also referred to
equipment instructions manuals for additional calibration and maintenance information.
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Table 2.5. Equipment maintenance schedule

Equipment name Service required Schedule*
1SCO 3230 Flow Meter Clean the case and seals Weekly
Replace external dessicant cartridge As needed
Replace internal dessicant cartridge As needed
Replace the reference port tube As needed
Replace the bubble tube As needed
Replace the plotter paper roll As needed
Replace the plotter ink ribbon As needed
Replace the battery As needed
Adjust the bubble rate (1/second) As needed
1SCO 3700 Sampler Clean the case (top cover, bottle base) Weekly
Replace the sample pump tube As needed
Inspect the control box for leaks Quarterly
Replace the sample suction tube Quarterly
Replace the battery As needed
Hydraulic structure Clean sediment and debris As needed

¢ Equipment may require more frequent inspection and service during winter when equipment or lines may freezs.
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3. QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

3.1 OVERVIEW

This section identifies QA/QC aspects of the Quality Assurance Plan for Characterization
and Monitoring Activities at 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 .ot limited to, monitoring program organization and
personnel responsibilities, documentatic.: procedures and protocols, sampling and monitoring 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
generated during all phases of the EMP will be of known quality and legally defensible.

Work on this assignment will be performed in accordance with the following:
¢ Environmental Restoration Quality Program Plan, ES/ER/TM-4/R3 (Energy Systems 1993);

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

®  Quality Assurance Program Requirements for Nuclear Facilities, ASME NQA-1 (ASME
1989);

®  Quality Assurance Project Plan for the Environmental Monitoring Program Activities in

Waste Area Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, Tennessee,
DOE/OR/01-1193&D1 (DOE 1993b); and

e  WAG 6 Field Operations Procedure Manual (CDM Federal, in progress).

This SAP has been reviewed for QA/QC requirements by 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 deliverables 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 (Project Manager)

David Johnson (QA Specialist)

Donnie McCurry (Field Task Manager)

Doug Hopper (Surface Water Sample Task Leader)
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 logbook,

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

The following forms, which are located in Appendix A, are to be used for the specific
activities addressed in this SAP.

WAG 6—Surface Water Initialization Form (SW-01).

WAG 6—Surface Water Site Inspection Form (SW-02).

WAG 6—Baseflow Sample Collection Form (SW-03).

WAG 6—Flow-paced Sample Collection Form (SW-04).

WAG 6—Automatic Storm Event Sample Collection Form (SW-05).
WAG 6—Automatic Storm Event Sample Selection Form (SW-06).
WAG 6—Manual Storm Event Sample Collection Form (SW-07).
WAG 6—Flow-paced Monthly Composite Form (SW-08).

WAG 6—Monitoring Variance Request Form (MV-01).

WAG 6—Record of Repair Form (RF-01).

WAG 6—Chain-of-Custody Form (COC-01).

WAG 6—Weekly Activity Schedule (WAS-01).

WAG 6—Field Collection Task Map (FCTM-01).

WAG 6—Field Activity Sheet (FAS-01).

Any information pertinent to the current field activity or field condition that is not requested
+n 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
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Table 3.1. General responsibilities of WAG 6 EMP principal contractor personnel

Position

Responsibilities

Project
Manager

Field Task

Verifying that all appropriate QA requirements, as specified in the WAG 6 QA Plan
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-01), 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 laboratory data for completeness and
adherence to QA protocols;

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

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

Implementing relevant requirements contained in the governing documeats and plans;
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 the surface water monitoring activities;

ensuring that all equipment (including backup equipment) necessary for surface
water 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 surface water
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
spproved procedures;

mﬁnhiningwﬂodyofnﬂnmpl«eoﬂectednthesiumﬁl 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

QA
Specialist

Field QC

Field
Technician

Sample
Task Leader

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

Advising the contract Project Manager and team members of QA matters;
identifying project QA requircments 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.

Implementation and documentation of training requirements,
QC review and verification of field forms and logbooks,
QC review of environmental and QC samples, and
verification of proper FOP usage.

Maintenance and calibration of portable equipment,
inveatory of supplies,

sampling kit preparation,

sample shipping

waste management, and

proper documentation of all field activities.

Performance and documentation of all field activities,
installation and maintenance of all dedicated equipment,
sample coliection, and

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

Field documentation

Information

Site Logbook

Equipment
Mainlenanee and
Calibration Logbook

Field Logbooks

Telephone 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; and
a record of samples collected and shipped.

Equipment name, serial number, and ID number,

date of each calibration eveat,
identity of person performing calibration, and
calibration settings and values.

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 identification number,
and procedure followed for decontamination activities;

a list of equipment failures or breakdowns; and
a description of calibration activities in the field.

Date of call,

time of call,

whether incoming or outgoing,
participating parties, and

subject and pertinent information.
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documentation form must be written somewhere on the attached material. On a daily basis, the
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.

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 identification,

date and time of sample collection,
type of sample (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. An example
sample label is located 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 scheduled sampling has been
completed. 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:

e it is in the possession of a sampling team member,
e jtis in a sampling team member’s view after being in possession, or
e 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,

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
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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.

3.6 ACTIVITY-SPECIFIC QUALITY ASSURANCE/QUALITY CONTROL
REQUIREMENTS

Refer to Table 3.3 for QC sample types, descriptions, and generic frequencies. Refer to
Table 3.4 for the activity-specific QC samples and collection numbers for Level III and IV
analyses. An analytical quality Level IT will be used for automatic storm event samples taken to
address the concentration-discharge (C-Q) relationship.

Table 3.3. Quality control sample types and frequencies for
surface water sampling and analysis

QC sample types Frequencies

Field Duplicates are collected sequentially with 1 duplicate/10 samples
each sample into separate containers. Each

sample is labeled according to the activity-

specific labeling specifications, so that the

identity of one of the samples as a duplicate is

not obvious from the label.

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

Field Blanks are collected from the tap water 1 field blank from tap water/month and
and the deionized water used during 1 field blank from deionized water/month
decontamination of sampling and monitoring

equipment.

Rinseate Blanks are collected by running 1 rinseate blank/10 samples

deionized water over and/or through sampling
and monitoring equipment aftes the equipment
has been decontaminated. A preservative is
added to these samples.

Trip Blanks consist of 40-mL vials filled with 1/cooler containing samples to be analyzed for
organic-free distilled/deionized water. Trip volatile organic compounds

blanks are made at the laboratory, and must be

included in each cooler containing samples to be

analyzed for volatile organic compounds.




39

Table 3.4. Activity-specific quality control samples for Level Il analyses

Total number of QC samples
Apalyte® samples collected per period®
CLP volatiles 3 to 10 samples/month 1 field duplicate
1 MS/MSD
1 to 3 trip blanks
CLP semivolatiles 7 samples 1 field duplicate
1 MS/MSD
CLP pesticides/PCBs 7 samples 1 field duplicates
1 MS/MSD
Herbicides 7 samples 1 field duplicate
1 MS/MSD
CLP metals 3 to 10 samples/month 1 field duplicate
1 MS/MSD
- Gross alpha 3 to 10 samples/month for water 1 field duplicate
’ 1 MS/MSD
4 samples for soil 2 field duplicates
2 MS/MD
Gamma scan 3 to 10 samples/month for water 1 field duplicates
1 MS/MSD
4 samples for goil 2 field duplicates
2 MS/MSD
Tritium 7 to 12 samples/month 1 to 2 field duplicates
1 MS/MSD
Strontium 7 to 12 samples/month 1 to 2 field duplicates
1 MS/MSD
Total suspended solids 3 samples/month 1 field duplicate
1 MS/MSD

'm-mwmm-pﬂwwl.
» MS/MSD = Matrix spike/matrix spike duplicats. Rinseate blanks will be collected at a rats of 1/10 samples if a dipper is
needed to collect grab samples (ses Appendix B).
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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 attended the
Occupational 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 a “buddy system.” Each member of the WAG 6 field team will be
responsible for keeping track of personnel working independently. Before leaving any muddy
monitoring area, all personnel and conveyed equipment will be checked by HP 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.

. Activity-specific H&S considerations are addressed in task instructions. The SHSO and/or
Site Health Physicist shall specify the PPE required for site activities, tasks, and work zones.
The SHSO and/or 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.



5-1
§. WASTE MANAGEMENT

The WAG 6 EMP 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 surface water sampling activities include decontamination fluids,

PPE, sample residuals, and various other trash items such as used paper towels and plastic
sheeting. No soils or purge water waste will be generated during this activity.

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,

e reviewing and approving project WMPs and WMP checklists, and
e providing direction if an unforeseen waste situation is encountered.
Generator Certification Official

The Generator Certification Official has the following responsibilities:

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

e initiating preparation of the Waste Pickup Request Form;

. eaﬂfyingﬂmmewmewupach.gedinmrdmwhhtheORNLwa.maccepm
criteria, the ORNL SLLW certification program, and SLLW QA Plan requirements;

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

e  assuming other duties as specified in the WMP.
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Field Task Manager

The Field Task Manager has the following responsibilities:

®  ensuring that site personnel follow the WMP,
® coordinating with Health Physics (HP) and Industrial Hygiene (IH), and
¢ assuming responsibility for transportation of waste as required.

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

° pro;)erly containerizing, packaging, and segregating all waste generated as part of the
project;

® interfacing 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;

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

e  assuming other duties as specified in the project WMP.
Heaith Physics and Industrial Hygiene Personnel

HP and IH personnel are responsible to conduct surveys as necessary to determine if waste
contains Resource Conservation and Recovery Act- (RCRA-) regulated or radiologically
contaminated materials.

$.2 GUIDANCE DOCUMENTS

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 (WM-WMCO-201).
Waste Item Description (UCN-2109) Form User Instructions.

Container Packing List (TX-5749) Form User Instructions.

Management of Investigation-derived Waste During Site Investigations (EPA 1991).

5.3 WASTE CHARACTERIZATION/SEGREGATION

When waste is generated, it will be put into a plastic bag. Table 5.1 shows the various
categories into which waste will be segregated for this project, the criteria for segregation, and
packaging requirements.
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5.3.1 Solid Waste

At the end of each day, HP personnel will use portable alpha and beta/gamma detectors to
monitor the material removed for the presence of radioactivity. They will designate waste as
being “Clean,” “Very Low Activity,” or “Low Level Waste.”

HP personnel will be responsible for scanning all waste entering and leaving WAG 6. If the
waste is within Energy Systems standards, the waste will be issued a “green tag,” signifying that
it is “clean” of radioactive contamination. An on-site dumpster adjacent to personnel trailers will
be available for “clean™ waste generated on-site, such as office papers.

532 Liquid Waste

Liquid waste from decontamination activities is accumulated in a container, then consolidated
at a central location. For ease of transportation, 26-L carboys may be substituted for 55-gal
drums at the GCO or Field Task Manager’s discretion.

" According to the project WMP, accumulation containers of liquid waste will be monitored
for radioactivity, volatile organics, and pH. When a container is full, a sample will be taken,
following WMO procedures, and the Liquid Waste Laboratory Certification Official will be
consulted regarding the analyses necessary for characterization. The same sample custody
procedure used for other samples (ESP-500) will be followed. While analytical results are
pending, a replacement accumulation container will be used.

5.4 WASTE PACKAGING

After waste has been characterized and segregated according to category, waste packets can
be created. Waste is packaged by the Sample Task Leader according to guidance provided by
the GCO. A Waste ltem Description Form is filled out for each packet. One bar code label is
placed on the waste packet, and the other is placed on the Waste Item Description Form
associated with the specific packet. The bar code label number is then copied onto the Container
Packing List. When the container is full, the GCO and the Sample Task Leader will complete
a Waste Pickup Request Form to be submitted to WMO by the GCO. The Waste Management
forms and their instructions for use, as well as the solid and liquid waste acceptance criteria, will
be located on site in the WAG 6 project trailers.

5.8 WASTE TRANSPORTATION

When waste containers become full of liquid, if there is not sufficient analytical data
available to categorize the waste, the containers will be sampled. When the liquid waste can be
categorized, the original container site will be considered the temporary waste storage arca and
the containers will be transported by WMO. Energy Systems personnel will manage and conduct
all transportation of waste to locations outside WAG 6 as well as all liquid waste transportation.



6-1
6. DATA MANAGEMENT

6.1 INTRODUCTION

The data management team will create “Blank Form Books” filled with previously bar coded
forms to be used by the field teams. Each form will be stored in a separate book and will have
the bar code pre-attached to the bottom right corner of the form. A copy of the appropriate form
will be inserted on the outside cover of the “Blank Form Book,” and the binder will 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 return the blank form to the notebook for use on another day.

The form bar code numbers must be used in sequence for record keeping purposes. The
form bar code numbers will serve as identifiers for location of the forms in the files. When the
STL returns to the trailer at the end of the day, the forms will be forwarded to the FTM for
review. The DM will receive all completed forms and the data diskette will be downloaded from
the bar code reader on a daily basis. The electronic-data-downloading diskettes downloaded from
the monitoring equipment will be forwarded to the DM by the FTM on a monthly basis (and
more frequently if necessary).

6.2 DATA DOWNLOADING

Field data collected during the WAG 6 Surface Water Monitoring Program will be obtained
manually and electronically. A majority of the manual data will be entered into the WAG 6 data
base using bar code equipment when available. However, field documentation forms will also
be completed and used by the sampling team as a quality check against the data base. Electronic
data will be collected by ISCO flow meters, and will be downloaded, edited, and analyzed by the
sampling team.

6.2.1 Manual Data

Manual data generated for surface water monitoring will consist of reference flow rates and
water levels, manual sample collection information, and in situ parameter measurements. A
majority of the manual data will be entered into the WAG 6 data base using bar code equipment.
However, field documentation forms will also be completed by the sampling team. These forms
will be compared with the data base at a later time to ensure that all the information entered into
the bar code reader was correct.

6.2.2 Electronic Data

Raw electronic data generated for surface water monitoring will consist of continuous records
of water levels and brief records of flow-proportional and storm event automatic-sample-collection
information. Electronic data will be downloaded, edited, analyzed, and gathered into site report
files according to WAG 6—FOP 10. Data files will be traced, from downloading to archiving
and internal verification, on the Electronic Data File Management Form. Any estimation of
missing or erroneous streamflow data or verification of summarized streamflow data will be done
according to HYD-T-SW-D003/R1 and HYD-Q-03/R1, respectively. The following guidelines
should be followed when manipulating electronic data.
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e  Download water level and sample collection data collected by the ISCO 3230 Flow Meter
to .DAT files as specified in WAG 6 FOP 3.

e Use DATAMAN, the file management module of FLOWLINK, to combine data sets if they
were not joined at the time of data downloading.

e Copy the raw data to a working Bernoulli and to the archival Bernoulli. Use the working
Bernoulli to “clean up™ data. Attach the Disk Label to the archival Bernoulli and place in
temporary storage. Attach a second label on the working Bernoulli and begin processing.

e Use EXPORT, the FLOWLINK data translation module, to export the FLOWLINK-
formatted level and sample collection data set to ASCII-formatted files. During the
FLOWLINK-to-ASCII translation, EXPORT will automatically convert the continuous water
level data to flow using the FCS file that was downloaded with the level data.

¢  Use the EZ-BRK program, or similar validation software, to remove redundant data and to
gather the data in monthly files and create monthly summary tables and charts.

e  When all data have been processed for all sites for the month, assemble a transfer package
of the archival Bernoullis and corresponding working Bernoullis. Log these Bernoullis to
a Log Sheet and send all materials (i.e., transfer package and log sheets) to the Data
Manager for uploading to the Oak Ridge Environmental Information System (OREIS).

6.3 PROCEDURES FOR COMPLETING SURFACE WATER (SW) FORMS

The WAG 6 surface water sampling team will be using a bar code reader in the field to
record most of the information that will be tracked in the WAG 6 project data base. The team
will use a menu card to input the project task code, monitoring location, sample type, and analyte
when gathering that information on one of the following SW forms. Since the container type and
preservative are always the same dependent upon analyte, the sampler will not be prompted: for
this information.

SW-01: WAG 6—SURFACE WATER INITIALIZATION FORM

Before leaving the trailer, the STL will pull one form SW-01 for the site where equipment
will be installed and initialized. Upon arrival at the site, the STL will scan the project task code
and the monitoring location from a menu card, the STL Badge Number, the field logbook
number, and the form bar code label. The STL will scan the equipment bar code ID of each
piece of equipment to be installed. The bar code reader will prompt the STL to specify the type
of initialization (i.c., new or replacement). If replacement event is chosen, the STL will
complete form RF-01 in accordance with form RF-01 procedures. The “Comments” field is
optional and will not be capturec ia the reader. If there is anything concerning the event that the
SL wants tracked in the data base, the STL will note that information in the “Comments” field
of the form. The DM will manually eaier the information once the form has been submitted and
the field data have been added to the data base.
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SW-02: WAG 6—SURFACE WATER SITE INSPECTION FORM

Before leaving the trailer, the STL will pull one form SW-02 for each site to be inspected.
Upon arrival at the site, the STL will then scan the project task code and monitoring location
from a menu card, the sample team’s badges by role, the Field Logbook Number, and the form
bar code label. He will also scan the equipment bar code ID for each piece of equipment
installed. The “Comments” field is optional and will not be captured in 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.

SW-03: WAG 6—BASEFLOW SAMPLE COLLECTION FORM

Before leaving the trailer, the STL will pull one form SW-03. Upon arrival at the site, the
STL will scan the project task code and the monitoring location from the menu card, the sample
team badges by role, the field logbook number, and the form bar code label. The reader will
then prompt the STL to perform the following procedure:

input the flow rate;

scan the HORIBA bar code ID;

observe that the reader has captured the date and time of measurement;
input the temperature, pH, conductivity, and dissolved oxygen levels.
scan the bar code sample ID located on the sample bottle;

scan the sample type from a menu card; and

scan the analyte from a menu card.

The “Comments” field is optional and will not be captured in 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.

SW-04: WAG 6—FLOW-PACED SAMPLE COLLECTION FORM

Under normal conditions this form will follow the SW-02 form; it is not necessary to record
the monitoring location, team badges, and field logbook number in the bar code reader for this
event. Before leaving the trailer, the STL will pull one form SW-04. Upon arrival at the site,
the STL will scan the project task code from a meau card; then he will remove the old 4-gal
container. He will then position the new contsiner. The STL will then fill the 500-mL bottle.
The bar code reader will prompt the STL for “Total Flow Volume” to be manually input. He
will scan the bar code sample ID of both filled sample bottles, and the form bar code label. The
STL will then input whether grab samples for volatiles were collected. If so, the STL will be
prompted to enter the grab sample bar code ID, types of samples, and analytes. The
“Comments” field is optional and will not be captured in 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.
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SW-05: WAG 6—~AUTOMATIC STORM EVENT SAMPLE COLLECTION FORM

Before leaving the trailer the STL will retrieve one form SW-05. Upon arriving at the site
the STL will scan the project task code and monitoring location from a menu card, the field
logbook number, the sample team badge numbers, the form bar code number, the date will be
captured by the bar code reader. This information provides a record in the data base that the
collection occurred. The “Comments™ field is optional and will not be captured in 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.

SW-06: WAG 6—AUTOMATIC STORM EVENT SAMPLE SELECTION FORM

Before leaving the trailer, the STL will retrieve one form SW-06. If there are sufficient
samples for selection, the STL will complete the form process as described below:

e  Scan the project task code and the monitoring location from the menu card.
e ' Scan the STL badge number, the field logbook number, and the form bar code label.
®  Scan the sample label for each sample bottle selected.

The “Comments” field is optional and will not be captured in 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.

SW-07: WAG 6—MANUAL STORM EVENT SAMPLE COLLECTION FORM

The manual storm event sample kits will be preassembled by the Field Technician and
shelved for immediate use during a storm event. The necessary forms and sampie bottles will
be preassembled with bar code labels attached. Nothing will be scanned into the bar code reader
until the event. When a storm event sampling occurs, the STL will pull the kit and scan the
project task code, sample team badges by field, field logbook number, and form bar code label.
Upon arriving at the site, the STL will scan the monitoring location from a menu card and the
HORIBA equipment ID. The reader will then prompt the STL to input the temperature, pH,
conductivity, and dissolved oxygen level. The STL will then scan the bar code sample ID,
sample type, and analyte 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. '

SW-08: WAG 6—FLOW-PACED MONTHLY COMPOSITE FORM

1. Before leaving the trailer, the compositors will obtain as many SW-08 forms as will be used.
The Field Technician attach bar code sample labels on the form SW-08 in the sections for
both nonpreserved- and preserved-sampling compositing containers. The Field Technician
will provide sample containers that will be decanted from the monthly composites with bar
code labels attached.
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2. Upon arriving at the sea-land the compositors will scan the monitoring location from a menu

card, the badge numbers of each compositor, and the form bar code label for the form that
is to be used for that monitoring location.

3. They will then scan the bar code sample IDs of the weekly nonpreserved sample containers
together with the compositing container bar code located on form SW-08. The compositors
will start the bar code reader program to scan in the bar code sample IDs of the containers
that were filled with the monthly composite, the sample type, and analyte from a menu card.

4. They will repeat step 3 for the preserved composite samples.
S. They will then begin the process for the next monitoring location, starting at step 2.

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.

46.4 PROCEDURES FOR COMPLETING SAMPLE COLLECTION FORMS

All sam - 'ing events will be scheduled by the FTM on a WAG 6—Weekly Activity Schedule
(WAS-01). The FTM will provide the DM with a copy of the WAS-01 in order to have the
WAG 6—Field Collection Task Map (FCTM-01) printed. The Field Technician will use form
FCTM-01 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 forn: 'y the STL and returned to the FTM for review and forwarded 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 - SURFACE WATER INITIALIZATION FORM

(SW-01)
Monitoring Location: Field Logbook Number:
STL Badge No.: Date:
Time:
Weather:
ISCO FLOW METER
New/Replacement Installation: Equipment Bar Code ID:
Oid Instrument ID Number: Comments:
Clock Synchronization:
Recording Interval:
Flow Pace Imerval:
Sampler Activation Level:
1SCO STORM EVENT SAMPLER
New/Replacement Instaliation: i Bar Code ID:
Old Instrument ID Number: Comments:
Sample Volume:
1SCO FLOW-PACED SAMPLER
New/Replacement Installation: i Bar Code ID:
Old Instrument ID Number: Comments:
Sampie Volume:
Sampie Task Leader Signature/Date:
Data Entry Sigmature/Date:

Data Verification Signature/Date:
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Page 1 of 3
WAG 6 - SURFACE WATER SITE INSPECTION FORM (SW-02)

Monitoring Location: Field Logbook No.:
STL. Badge No.: Date:
Time:
Weather:
Comments

HYDRAULIC STRUCTURE INSPECTION CEECKLIST

- Inspection Item Initials | Inspection Comments, Problems, Service Performed, etc.
Flow Obstructions “
Sediment Accumulation or H

Erosion
| Algae Growin

ISCO FLOW METER INSPECTION CHECKLIST
EQUIPMENT BAR CODE ID:

Inspection Comments, Problems, Service Performed, etc.
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WAG 6 - SURFACE WATER SITE INSPECTION FORM (SW-02)

ISCO STORM SAMPLER INSPECTION FORM
EQUIPMENT BAR CODE ID:

H Current Display Message:

Inspection Item Initials Inspection Comments, Problems, Service Performed, etc.

Program and Configuration
Clock synchronization
Sample volume
Sample activation

Control Box

ISCO FLOW PACED SAMPLER INSPECTION FORM
EQUIPMENT BAR CODE ID:

Inspection Comments, Problems, Service Performed, etc.
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Page 3 of 3

WAG 6 - SURFACE WATER SITE INSPECTION FORM

COLLECTION OF SITE FLOW AND WATER LEVEL DATA (SW-02)

Flow Meter Bar Code ID:

retrieved or appended:

Device and procedure used to download
data:

Sample Task Leader:

Path and filename to which all data were l

Sample Task Leader Signature/Date:

Dats Entry Signature/Date:

Deta Verification Signature/Date:

Form Bar Code Label
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WAG 6 - BASEFLOW SAMPLE COLLECTION FORM

(SW-03)

Monitoring Location: Field Logbook No.:
STL Badge No.: Date:

Time:
Weather:
Comments:
Water Level () Number of days since last significant
Flow Rate (cfs)’ precipitation (must be 2 3 days/72 hours)
HORIBAIDNo. ______ Time of Calibration Check: _____ Recalibrate: Yes/No ____
Date/Time of Measurement:
Temperature (°C):______ pH: _____  Conductivity (mS/em): __ DO (mg/L):
Sample Task Leader Signature/Date:
Data Entry Signature/Date:
Data Validation Signature/Date:

! Should be obtained at sites where ISCO Flow Meters are installed.

Form Bar Code Label
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WAG 6 - FLOW-PACED SAMPLE COLLECTION FORM

(SW-04)

Monitoring Location: Field Logbook No.:
STL Badge No.: Date:

Time:

Sampie Flow Pulee Interval (gal):
Weather:
Comments:
Staff Gauge Reading (f): Flow Rate (cfs):

Water Level (Rt):

Total Flow Volume (gal):
Flow Meter Water Level Adjusted? Yes / No
Old 4-gal Container Bar Code ID:

Replacement 4-gal Container Bar Code ID:

500-mL Bottle Bar Code ID:

Grab Samples for Volatiles To Be Taken? Yes/No

Sample Task Leader Signature/Date:

Deta Entry Signature/Date:

Data Verification Signature/Date:

Form Bar Code Label



WAG 6 - AUTOMATIC STORM EVENT SAMPLE COLLECTION FORM

(SW-05)
Monitoring Location: Field Logbook Number:
STL Badge No.: Date:
Time:
Weather:
Comments:

Sampler activation level for this storm (ft):
Sample collection interval for this storm (minutes):
Duration of runoff as indicated on flow meter chart (hours:minutes):
Number of samples collected by ISCO sampler:
Will samples from this storm be stored for analysis? Yes / No

If no, explain (attach ISCO Flow Meter strip chart and any other pertinent information):

If yes, use the WAG 6 - Automatic Storm Event Sample Selection Form (SW-06) and the
flowmeter‘spldofﬂowmdnmplecoﬂecﬁontimenomectnormevemumpleswbe
analyzed. Attach both to this form.

Sample Task Leader Signature/Date:

Data Entry Signature/Date:

Data Verification Signature/Date:

Form Rar Code Label
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WAG 6 - AUTOMATIC STORM EVENT SAMPLE SELECTION FORM (SW-06)
Monitoring Location: Field Logbook No.

STL Badge No.: Date/Time:
Weather: Comments:

Position Analyte Bar Code Samples Selected
of Sample Sample ID for Analysis

iﬂi#i?i!ﬂﬁifiﬁffiffgifi
s-ms

Sample Task Leader Signature/Date:
Data Entry Signature/Date:
Data Verification Signature/Date:
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WAG 6 - MANUAL STORM EVENT SAMPLE COLLECTION FORM

(SW-07)

Monitoring Location: Field Logbook No.:
STL Badge No.: Date:

Time:
Weather:
Comments:
HORIBA Barcode ID: Time of Calibration Check: __  Recalibrate: Yes/No
Date/Time of Measurement:
Temperature (°C): pH: Conductivity (mS/cm): DO (mg/L):
Sample Task Leader Signature/Date:
Data Entry Signature/Date:

Data Validation Signature/Date:
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WAG 6 - FLOW-PACED MONTHLY COMPOSITE FORM (SW-08)

Monitoring Locstions:

Field Logbook Number:

Badge # of Compositors: Date/Time:
Weather:
NONPRESERVED SAMPLE COMPOSITING
(A) Total Monthly Composite Volume of Nonpreserved Samples (mL)
®) ©) Aliquot
Weekly Total flow volume| Percent of total amount
Retrioval Date Bar Code since last retrieval flow volume (mL)
Number Retrieved Sample ID (gal) BY(D) (A)*(C)
lnL
(D) Total flow volume for month (gal):
Bar Code sample ID of compositing container (affix here):
Comments:
(A) Total Monthly Composite Volume of Preserved Samples (mL)
®) ©) Aliquot
Weekly Total flow volume| Percent of total amount
Retrieval Date Bar Code since last retrieval flow volume (mlL)
Namber Retrieved Sample ID (gal) B)/(D) (A)*(C)

(D) Total flow volume for month (gal):

Bar Code sample ID of compositing container (affix here):

Comments:

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)
{Once completed, insert this form into site notebook. If more than oae site is affected, insert a copy of this form into all appropriate notebooks.)

D of affected site(s):

Jame and title of person making request:

Jate:

document very specifically the variance being requested. Be sure to identify all pertinent Data Quality Objectives that are
ffected by this variance:

Jocument 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:
FIM: Date:
WAG 6 Project Manager: Date:

Form Bar Code Label

Jata entry signature/date:

)ata 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

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 repairs include replacing any parts/accessories? Yes No
If yes, list and describe.

Was equipment sent to offsite vendor for repair? Yes No
If yes, list:

Vendor: Address:

Airbill No. (if shipped):

Work Order No:

Date Sent: Initial:

Date returned: Received by:

Type of repair:
Was unit returned in good working condition? Yes / No

If no, please describe:

Returned Equipment Status:

Form Bar Code Label

Sample Task Leader Signature/Date:
Data Entry Signature/Date:
Data Verification Signature/Date:
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WAG 6 - CHAIN OF CUSTODY (COC-01)

e e o ~ -
Sample Sample Container Preservative
Time Type

Sample Types: RB = Rinee Blank, FB = Field Blank, TB = Trip Blank, FLD = Field Sample, MS/MSD

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

Preservative: A = HClwo pH < 2, B = HNO; to pH < 2, C = H,SO, to pH < 2, D = NaOH to pH > 12, E = Other (Specify)

' Laboratory: 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:

| Sumple Disposed by: | Dste: Time: Airbill No.: i

Form Bar Code Label

Sl-v
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WAG 6 - WEEKLY ACTIVITY SCHEDULE (WAS-01)

FTM Badge No.: Date (mm/dd/yy): [ [
m
Groundwater Quality

Activity Period:

Surplus Bottles
Quantity Type Volume

Site IDs

i

Surface Water

Activity Period:

Type of I Surplus Bottles
Site IDs Samplin; .
mfsk)g l Quantity Type Volume

Surplus Bottles
Quantity Type Yolume |

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
Collection Analysis Sample
FOP Clean Process Preservative Group Type
Size Type Lot

Form Bar Code Label

Completed By:

Date:

LI-v¥



CONTAINER TYPES: P = High Density Polyethylene, G = Glass, T = Teflon

' SAMPLING DATE: PAGE OF !
WAG 6 PROJECT
MATRIX: KIT CONTAINER ID: 1
SAMPLING TEAM:
CONTAINER SHIPPING
MONITORING SAMPLE ANALYSIS SAMPLING COLLECTION CONTAINER

LOCATION TYPR TYPE VOLUME arRouUP PRESERVATIVE | pH DEVICE FOP REMARKS NO/DATE

_b R T — |

! SAMPLE TYPES: RB = Rinse Blank, FB = Field Blank; TB = Trip Blank; FLD = Field Sample; MS/MSD

PRESERVATIVE: A = HClto pH <2; B = HNO, to pH <2; C = H,SO, to pH <2; D = NaOH to pH >12; E = Other (specify)
I RELNQUISHED BY: E ' | I ReLNQuUISHED BY DATE:
RECEIVED BY: DATE:

TIME
TIME

Form Bar Code Label

|
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APPENDIX B
SAMPLING SCHEDULES
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3rd Month List of

Site ID] Type of CLP CLP CLP Herbicides| CLP | Gross Gamma | Tritinm | Strostinum TSS Rinseate'
Sampling VOLs {|SVOLs| Pest/PCBs Metals | Alpha Scan CH) *sn
(Cs, CO, En)
DA |Flow-paced | X3,FM,T XFM| XM X X X X
Baseflow X X.FM
Storm Event X X
FB8 |Flow-paced xX: X X,F X,FM X X X.F.M
Baseflow X, FM X X
Storm Event X X
WOD |Flow-paced X2 X X X X X X
» 4th Mounth List of p ‘ I
Site ID| Type of CLP CLP CLP Herbicides] CLP | Gros Gamma | Tritium|Strontiem] TSS Rinseate'
Sampling VOLs |SVOLs| Pest/PCBs Metals | Alpba Scan )] S0
= e rT = (C" Co' E.) - perpm—
DA |Flow-paced x X X X X X X
Baseflow X,T X X X,FM X,FM X
Storm Event X X
FB |Flow-paced | X>,F.M,T X X X X X X, F.M
Baseflow X X,F.M | X,F.M X X X,F.M X
Storm Event X X
DB |Baseflow X X X X X,F X
FA |Baseflow X X X X X X.F
MS4 |Storm Event X X X X X X
WOD | Flow-paced x? X X X X X X
B |Storm Event] X,T X X X X X
C |Storm Event] X | X X X X X X

v



Sth Month List of

SkoD| Typeof | CLP | CLP | CLP |Herbicides| CLP | Grow | Gamma _|Tritism| Strontiom| TSS Rinseate'

Sampling | VOLs |SVOLs| Pest/PCBs Metals | Alpha | Scan | CHD | (™S9

(Cs, CO, En)

DA |Flowpaced | X2 x | xF}] xFM X X X.F.M

Baseflow XFM| XFM X
FB |Flow-paced | XX, F.M,T x | xM X X X X

Baseflow X X
WOD [Flow-paced | X2 X X X X X X

6th Month List of
SuoD| Typoof | CLP | CLP | CLP |Herbicides| CLP | Gross | Gamma |Tritium|Stwoutiom| TSS Rinseate'
i VOLs |SVOLs| Pest/PCBs Metals | Alpha Scan | so
CO, E

DA |Flow-paced | X*,F.M,T XM | xM X X X X

Baseflow x | xkpM

Storm Event X X

Bedload xFM| XFM X
FB |Flowpaced | X XF | XF ] XFM X X X,F.M

Baseflow XFM| X

Storm Event X X

Bedload X X
WOD |Flow-paced | X2 X X X X X X

S-d




Site ID| Type of CLP CLP CLP | Herbicides] CLP | Gross Gamma | Tritium | Strontium
Sampling | VOLs |SVOLs| Pest/PCBs Metals | Alpha Scan | CHY | ®Sp
DA |Flowpaced | X1 X X X X X
Baseflow X,FM,T X X X, F.M X, FM X
Storm Event X X
FB |Flow-paced x X X X X X
Baseflow X X.FM | X,F.M X X X,F.M
Storm Event X X
DB |Baseflow X X X X X,F X
FA |Baseflow X X X X X X,F
WOD |Flow-paced X X X X X X
B |[Storm Event] X,T X X X X X
C |Storm Event X X X X X X
| Ms4 |Storm Event} X | x X | x | x |
8th Month List of
Site ID| Type of CLP CLP CLP | Herbicides] CLP | Gross Gamma | Tritium | Strontium
Sampling | VOLs |SVOLs| Pest/PCBs Metals | Alpha Scan CH | (*sn
(Cs, CO, Eu)
DA |Flow-paced xX? XF | XF X,F.M X X
Baseflow* X,FM] X,FM
FB |Flow-paced | X3,FM,T XM | XM X X X
Baseflow X X
WOD |Flow-paced x: X X X X X
Baseflow* X X
WOC |Baseflow* X X
WST_| Baseflow* | l__ X X

9-4



Strontium TSS Rinseate'
Alpka Scan - CH) ¢°Sn)
(Cs,CO,Ew) | |
XFM| XM X X X X
X | XFM X
X X
X | XF X,F.M X X X,F.M
XFM| X
X X
X X X ) X X B
10th Month List of Sam
Site ID| Type of CLP CLP CLP Herbicides|] CLP | Gross Gamma | Tritium | Strontium TSS Rinseate'
Sampling | VOLs |SVOLs| Pest/PCBs Metals | Alpha Scan cw | os»
(Cs, CO, En)
DA |Flow-paced X X X X X X X,F.M
Baseflow | X,F,M,T X,FM | X,F.M X XFM| X J
Storm Event X X |
FB |Flow-paced x? X X X,F.M X X X
Baseflow X X X X X | XFM X
Storm Event X X
DB _ |Baseflow X X X X X X,F |
FA |Baseflow X X X X X,F X 4'
MS4 |Storm Event X X X X X X
WOD {Flow-paced |  X° X X X X X X |
B |Storm Event] X,T X X X X X x |
C |StormEvem] X X x | X X X |




Site ID

DA

1ith Month List of Samples

Type of CLP CLP CLP Herbicides}] CLP | Gross Gamma Tritium | Strontium TSS Rinseate'
Sampling VOLs |SVOLs| Pest/PCBs Metals | Alpha Scan | CH 'sn
(Cs, CO, Eu)
Flow-paced b X,F X,F X,F.M X X X,F.M

Strontium

s

X

X

XM

'This sampling schedule assumes that a dipper will be needed to collect grab samples 50% of the time. The actual number of rinseate blanks may differ from what

is depicted here. However, they will always be taken at a rate of 1/10 or fewer samples.
IWhen the last weekly flow-paced sample is retrieved, a grab sample will be collected for analysis of volatiles.
F = Field duplicate; M = matrix spike/matrix spike duplicate; T = trip blank. QC samples will be taken from an alternate site if sufficient water is not present at the scheduled site.
‘Semiannual baseflow samples at WOD, WOC, WST, all seep monitoring points, and all WAG 6 drainages will be coordinated and completed within 48 h.

X X
X
X,F.M X x | xFM
XFM| X
Storm Event X X H
Bedload xFM| XFM x |
Flow-paced x | x X X I

8-d
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SITE-SPECIFIC HAZARD EVALUATION ADDENDUM FOR
WAG 6 SURFACE WATER SAMPLING AND ANALYSIS PLAN

This Site-Specific Hazard Evaluation Addendum is for the performance of the Waste Area
Grouping (WAG) 6 surface water sampling and analysis plan. The work will be conducted by
CDM Federal Programs Corporation (CDM Federal) as a subcontractor and by associated Qak
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 personn:! involved in conducting work for this
project. Work will be conducted in accordance with requirements as stipulated in the ORNL
HAZWOPER Program Manual and applicable ORNL, WAG 6 Site Health and Safety Plan
(HASP), Martin Marietta Energy Systems, Inc. (Energy Systems), and U.S. Department of
Energy (DOE) policies and procedures. The WAG 6 Site HASP serves as an extension of the
ORNL HAZWOPER Program Manual; combined, they fulfill the requirements of 29 CFR
1910.120.

The levels of protection and the procedures specified in this plan are based on the best
information available from historical data and preliminary evaluations of the area. Therefore,
these recommendations represent the minimum health and safety requirements to be observed by
all personnel engaged in this project. Unforeseeable site conditions, changes in scope of work,
or hazardous conditions not previously considered will warrant a reassessment of protection levels
and controls stated. Minor changes, such as downgrade of personal protective equipment (PPE)
or change in the model of a site instrument, may be justified and documented in the site logbook
by the Site Safety and Health Officer (SSHO). Significant changes will require revision of the
HASP and must have approval by the appropriate ORNL safety and health discipline and the
HAZWOPER Program Coordinator (HPC) before restart of site operations.
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1. PROJECT AND SITE DESCRIPTION

1.1 PROJECT DESCRIPTION

The Surface Water Sampling and Analysis Plan task instructions require sample collection
from seven surface water locations in addition to data collection from four flow-rate-monitoring
stations. Tasks include flow-paced sampling, baseflow sampling, storm event sampling, and
bedload sediment sampling. The task instructions, sample guidelines, data collection guidelines,
and sample locations are detailed in Sect. 2 of the Surface Water Sampling and Analysis Plan.

Collection of a flow-paced sample involves donning the appropriate PPE and removing the
sample from the ISCO 3700 automatic sampler. A site inspection, equipment check, and
sampling documentation will be completed upon sample collection.

Retrieval of baseflow samples will be performed manually during periods of normal flow
(i.e., flow periods not influenced by rain events). Before collection of a baseflow sample, don
the appropriate PPE (which also may include wading equipment) and collect samples to be
analyzed for volatile organic compounds directly from the stream; using a dipper, collect samples
that will be analyzed for radionuclides and total suspended solids. A site inspection and
equipment decontamination will be performed, and task documentation will be completed upon
sample collection.

Storm event samples will be collected by both automatic and manual methods. The
collection of automatic samples will require the removal of the sample container in place and its
replacement with an empty, decontaminated sample container; a brief site inspection will be
performed and the appropriate documentation will be completed upon sample collection. Manual
collection of storm event samples requires retrieving the sample using a dipper and pouring it into
a empty decontaminated container; equipment decontamination and site inspection will be
performed and task documentation will be completed upon sample collection.

Bedload sediment samples will be collected automatically; however, workers may have to
wade into the water to place and retrieve sediment collection equipment. After a storm event,
transfer the sediment into a sample container by using a stainless steel scoop. Upon sample
collection, a brief site inspection will be performed and equipment will be decontaminated.

1.2 SITE DESCRIPTION

Information regarding the WAG 6 site description can be found in the Draft RCRA Facility
Investigation Report for Waste Area Grouping 6 at Oak Ridge National Laboratory, Oak Ridge,
Tennessee, ES/ER-22/V2&D1 (Energy Systems 1991).
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2. SITE ORGANIZATION AND COORDINATION

The work will be performed by CDM Federal. ORNL Industrial Hygiene (IH), Industrial
Safety (IS), and Radiation Protection (RP) will provide appropriate health and safety services,
including monitoring and oversight.

The following section details the organizational structure for this project. Key personnel and
their project responsibilities are listed. Approved representatives of the Measurement
Applications and Development (MAD) Group will serve as the SSHO and alternate SSHO, and
will grovide IH/Health Physics (HP) monitoring.

2.1 SITE SAFETY AND HEALTH OFFICER

The SSHO is the primary on-site contact for safety and health during field activities,
oversees the on-site execution of all field activities regarding safety and health procedures, and
has the authority to stop all work if conditions are judged to be hazardous to on-site personnel
or to the public. The SSHO will remain at the project site at all times while workers are
performing site activities. Other specific responsibilities are as follows.

1. Ensures that all on-site project personnel meet the required level of training, meet medical
requirements including a respirator fit test (as required), attend a pre-entry briefing on
potential and project site hazards, and review the Work Plan and HASP. Maintains 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 verification
of training.

2. Requires personne! to obtain immediate medical attention in the case of a work-related injury
or illness.

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

4. Orders work to cease, orders the evacuation of the work area by 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 contamination reduction zone or exclusion zone 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.

8. Advises emergency response personnel in an emergency.

9. Coordinates with IH, IS, and RP to establish site work zones, levels of required personnel
protection, monitoring, and other controls.
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Coordinates and minimizes the number of personnel and amount of equipment in the work
zones.

Coordinates accident prevention by oversight of field activities and by awareness of all site
operations.

Ensures that needed work permits are obtained and made available on site.

Ensures that the HPC, IH, IS, and RP are contacted before commencement of site work
(1) to notify of intent to begin work, and (2) to schedule SSHO or IH/HP monitoring
support, as needed.

Conducts daily inspection of the work site.

Provides the HPC with a list of personnel participating in site activities to determine the need
for inclusion in the hazardous-waste-worker medical surveillance program.

Ensures that appropriate fall protection measures are in place, as warranted.
Ensures that an approved hoisting and rigging plan is available, as warranted.
Ensures that appropriate measures have been taken to prevent spills.

Ensures that appropriate monitoring/sampling services are available.

FIELD PERSONNEL
Specific responsibilities are as follows.

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

Perform only those tasks that they believe they can do safely, and immediately report any
accidents and/or unsafe conditions to the SSHO.

Notify the SSHO of any special medical conditions (e.g., allergies, diabetes).

Prevent spills to the extent possible. If a spill occurs, contain the spill, notify the SSHO,
and clean it 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).

Avoid splashing materials to the extent possible.

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

Report all injuries, no matter how minor.
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8. Comply with the Work Plan and with the HASP and Addendum, as well as with postings
and rules at the project site.

2.3 RADIATION PROTECTION (Jim Ed Irwin)

ORNL Radiation Protection will be responsible for oversight and approval of personnel
radiation-protection requirements. A representative from the Office of Radiation Protection will
review and approve the Work Plan and HASP before commencement of field activities. ORNL
Radiation Protection will be consulted before entry into any posted radiological area and will
instruct field participants on requirements for that area, including the need for a Radiation Work
Permiit, appropriate monitoring, dosimetry, and PPE. The Radiation Protection representative
will be contacted for radiological concerns at the site that cannot be addressed by the SSHO or
HP.

2.4 INDUSTRIAL HYGIENE (Margaret Slater)

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, as well as industrial hygiene
monitoring and sampling requirements. The IH Section will be contacted for industrial hygiene
and HAZWOPER concerns at the site that cannot be addressed by the SSHO or HP.

2.5 INDUSTRIAL SAFETY (Doug Milier)

The ORNL Industrial Safety Section will be responsible for oversight and approval of
personnel protection requirements 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 regarding potential safety hazards, PPE, and safety requirements. The IS Section
representative will be contacted regarding 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 HASP.
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3. PROJECT HAZARD EVALUATION

Task: _Surface water sampling and analysis.

Although there are a number of tasks performed during the surface water sampling and
analysis program, the project hazards are the same for each. Therefore, the conditions indicated

below are applicable to all tasks performed.
3.1 PHYSICAL HAZARDS

(X) Heat stress

( ) Confined space

(X) Tripping/falling

( ) Oxygen deficient
( ) Oxygen enriched

(X) Cold stress

( ) Enclosed space

(X) Ergonomic

( ) Explosives/flammables
( ) Water

3.2 SAFETY/CONSTRUCTION HAZARDS

( ) Trenching ( ) Excavating
( ) Demolition ( ) Elevated work
( ) Hoisting/rigging ( ) Underground hazards
( ) Personnel decon . () Equipment decon
( ) Drilling ( ) Drum handling
(X) Environmental sampling
3.3 CHEMICAL HAZARDS

(X) Volatile organics ( ) Inorganics

(X) Corrosives ( ) Reproductive toxicants
( ) Mutagens ( ) Asbestos
( ) OSHA specific  (

) Flammables/explosives

3.4 IONIZING RADIOLOGICAL HAZARDS

( ) Internal exposure (X) External exposure

Noise

anual lifting
igh pressure
ibration

<

Heavy equipment operation
Welding/cutting

Overhead hazards

ISU

Work in water/boat

Carcinogens
Metals

()
() PCBs

(X) Contamination

3.5 NON-IONIZING RADIOLOGICAL HAZARDS
() uv () RF ( ) Microwave
( ) Laser ( ) High voltage

3.6 BIOIDGICAIJVECTOR HAZARDS

X) Wildlife
( ) Bacteria

(X) Plants
(X) Parasites

( ) Medical waste
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3.7 DESCRIPTION OF HAZARDS AND CONTROLS
3.7.1 Physical Hazards

Temperature Extremes

Task: _Surface water sampling in RAD area.

Temperature working conditions 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

Cooling/heating equipment needed: _None: because of the light work load, frequent breaks
will be adequate,

Ergonomic Hazards

Task: _Sampling in/ . id it

Heavy lifting () Yes (X) No
Vibrating equipment () Yes (X) No

Tripping/falling (X) Yes () No

Controls/protectlve eqmpment Mmmmmwmm

3.7.2 Chemical Hazards

For chemicals identified in Sect. 3.3, provide the following information. Available historical
and site characterization data should be used to complete this section. Additional information is
available in the Zone Contaminant list at the end of this section. The tables include historical
data indicating possible chemical contaminants. The possibility of chemical overexposure is low
as a result of the PPE required for each task and the low probability of chemicals in their pure



C-10

state {(environmental concentrations). An Industrial Hygiene representative may be contacted to
assist in completion of this section.

Substance: _Hydrochloric acid (HCI)

Use (for materials brought on site): _Sample preservative

Location (for substances identified at the site): _NA

TLV: _NA __ PEL: _Sppm __ IDLH: __100 ppm STEL.: NA
Route of exposure: _Inhalation, ingestion. contact/absorption
Target organs: _Rmmmmnmmskm
LEL: NA UEL: NA

Signs and symptoms of exposure: _lnﬂammmm_o.f.ms;_md_mmat._mnghmx._bumng
gensation in eves and on skin.
Health effects:

Additional comments and controls: ___None

Substance: _Nitric acid (HNOQO,)

Use (for materials brought on site): _Sample preservative
Location (for substances identified at the site): _NA
TLV: 2ppm DPEL: 2ppm IDLH: _100ppm STEL: _10mg/m’
Route of exposure: _Inhalation, ingestion. contact (absorption)

Target organs: M_mmmm..mh
LEL: NA UEL: NA

Signs and symptoms of exposure: _sxmmwmmm
respiratory system (burning. cougiiing. choking)

Health effects:

respiratory system or mucous membrane
Additional comments and controls: ___Nope

Substance: _Liquinox
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: _Absorption. ingestion
Target organs: _Eyes, skin
LEL: NA UEL: NA NA

Signs and symptoms of exposure: Mmdmmﬂukumnmmmmm

nausea if ingested.
Health effects: NA
Additional comments and controls: None

Substance: _Dejonized 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
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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.

3.7.3 lonizing 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 conceming ionizing radiation information 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): __Sece tables
Radiation type: _Alpha/beta/gamma
Location on site: _Possible at all surface water sites

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 _ uCi/mL

Water contamination potential? (X) Yes ( ) No

Unrestricted airborne contamination release potential? ( ) Yes (X) No
Health Physics coverage:  Continuous/[ntermittent/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
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Additional controls/requirements: None

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

3.7.4 Sanitation

Task: _Surface water sampling and analysis

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 permitted on work site
Nonpotable water used? __Yes, for decontamination

Eating, drinking, chewing, use of tobacco permitted?
Location:_As stavd above,

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

Washing facilitics required?
Location:_As stated ghove,

Change rooms required?
Specify:_As stated above,

3.7.5 Nlumination

Tasks: _Surface water sampling and analysis
Additional illumination needed? () Yes (X) No () NA

All field activities will be performed during daylight hours. No additional illumination will
be required.
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ZONE 1
Surface Water Monitoring Sites

s WOD

Oak Ridge National Laboratory
WAG - 6



Zone 1 Contaminant List

TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target brgnns Chemical/physical propertles
or REL-TWA IDLH
1.1-1 Trichloroethane TLV: 350 ppm STEL: 450 ppm CNS, CVS, eye, skin iritant, headaches, Liquid, mild chloroform-like odor;Sol:0.4%;
Color: Colorless PEL: 350 ppm IDLH: 1000 ppm drowsiness, impaired judgement, can be absorbed LEL:7.5%
REL: NE through skin o heart ;
O known carcinogen DAC:
@ suspect carcinogen
Acetone TLV 750 ppm STEL: 1000 ppm Eyes, nose, throai, skin Liquid with mint-like odor;LEL:2.5%
Color: Colorless PEL: 750 ppm IDLH: 20,000 ppm
REL: 250 ppm
O known carcinogen DAC
O suspect carcinogen
Americium-244 TLV STEL: NE Respiratory, liver, skeleton Variable
Color: PEL: IDLH: NE '
REL:
O known carci DAC 8E-8 pCi/mL 9
O suspect carcinogen G
Cesium-137 TLV: STEL: NE GI, Lower large intestine
c°'°r: m-: lDL“: m
REL:
O known carcinogen DAC: 7E-8 pCi/ml.
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit nonflammable
CNS: central mervous sysiem SG: specific gravity
GI:  gastrolntestinal STEL: short-term exposure limit
IDLH: Immediately dangerous to life and health TLV:  threshold limit value
MW: molecular welght VP: vapor pressure
PEL: permissible exposure limit IP: lonization potentist

® These Chemicals are mot expected to present a health and safety hazerd
. clements with which they sre boaded or (2) the published exposure limits are

wlors In thse environment.

on the siie because elther (1) their toxicity in nature depends on the
based on occupsationsl exposures to the chemlicsals that will not tuke




Zone 1 Contaminant List

TLV-STEL/PEL-ST 7 ,
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH
Ethyl benzene TLV: 100 ppm STEL: 125 ppm Eyes, upper respiratory system,” skin, CNS Liquid with an aromatic odor; Sol:0.01%,
Color: colorless PEL: 100 pPpPmMm IDLH: 2000 ppm LEL:1.0%
REL: 100 ppm s
O known carcinogen DAC:
O suspect carcinogen
Napthalene TLV: 10 ppm STEL: NE Eyes, kidney, liver blood, skin, RBC, CNS Solid, odor of mothballs, VP: 0.08 mm; MTL.:
Color: Colorless to brown IDLH: NE 176 F; UEL: 5.9%, LEL: 0.9%
O known carcinogen
O suspect carcinogen
Strontium-90 TLV: STEL: NE Skeletal system, respiratory system Variable
Color: PEL: IDLH: NE
REL:
O known carcinogen DAC: 2
O suspect carcinogen )
Tetrachlofoethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper respiratory system, Liquid with odor like ether or chloroform
Color: Colorless PEL: 25 ppm IDLH: 500 ppm CNS; irritant flush face, vertigo
REL:
@ known carcinogen DAC:
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central mervous sysiem SG: specific gravity
Gl:  gastrolntestinel STEL: short-term exposure limlt
IDLH: Immedistely dengerous to iife and heslth TLV:  threshold limit value
MW: molecular weight VP: vspor pressure
PEL: permlissible exposure limit IP:  flonization potentis]

* These Chemicals sre not expected (o present a health aad safety hazard om the site because either (1) thelr toxicity In nature depends on the
f el mar —mtan abo aem hemdad or (2) the bpublished exposure limits are based on occupational exposures to the chemicsls that will not take



Zone 1 Contaminant List
TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target ‘orgnns Chemical/physical properties
or REL-TWA IDLH
Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper respiratory sysiem, Liquid with odor like ether or chloroform; IP:

IDLH: 500 ppm CNS; irritant flush face, vertigo 9.32; FP: 0; LFL: nonflammable; UFL:

Color: Colorless
7 nonflammable

@ known carcinogen
© suspect carcinogen
Toluene TLV: 100 ppm STEL: 150 ppm CNS, liver, kidneys, skin Liquid with sweet, pungent benzenc-like odur;
Color: Colorless PEL: 100 ppm IDLH: 2000 ppm LEL:1.2%
REL: 100 ppm
O known carcinogen DAC:
O suspect carcinogen
Trichloroethylene TLV: 50 ppm STEL: NE Respiratory, heart, skin; hesdaches, dermatitis, Liquid with a chloroform odor
Color: Colorless IDLH: 1000 ppm nauses, vomiting
@ known carcinogen Q
O suspect carcinogen 3
Xylene TLV: 100 ppm STEL: NE CNS, Gl tract, liver, kidneys, skin; dizziness, Liquid with aromatic odor
Color: Colosless ' IDLH: 1000 ppm staggering geit, nauses, stomach pain
O known carcinogen
© suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
GI:  gastrolntestinal STEL: short-term exposure limit
IDLH: immediately dangerous to life and health TLV:  threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissibie exposure limit IP:  lonizatios potential

¢ These Chemicals are mot expected to present s health and safety hazard on the site because elther (1) thelr 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 enviromment
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Zone 2 Contaminant List

TLV-STEL/PEL-ST 4 .
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
‘or REL-TWA IDLH
1,1-1 Trichloroethane TLV: 350 ppm STEL: 450 ppm - CNS, CVS, eye, skin imitant, headaches, Liquid, mild chloroform-like odor;Sol:0.4%;
Color: Colorless PEL: 350 ppm IDLH: 1000 ppm drowsiness, Tnpaired judgement, can be absorbed  LEL:7.5%
REL: NE through skin o heart b4
O known carcinogen DAC:
@ suspect carcinogen
1.2-dichloroethane TLV: 1000 ppm STEL: CNS, skin, liver, kidneys Liguid with a chloroform-like odor
Color: Colorless IDLH: 4000 ppm
O known carcinogen
O suspect carcinogen
m TLV: 750 ppm STEL: 1000 ppm Eyes, nose, throai, skin Liquid with mint-like odor,LEL:2.5%
Color: Colorless PEL: 750 ppm  IDLH: 20,000 ppm
REL: 250 ppm
O known carcinogen DAC: 2
O suspect carcinogen )
Americium-244 TLV: STEL: NE Respiratory, liver, skeleton Variable
Color: PEL: IDLH: NE
REL:
O known carcinogen DAC: 8E-8 pCi/mL
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
GI:  gastrolatestinal STEL: short-term exposure limit
IDLH: immedistely dangereus to life and heslth TLV: threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissible exposure limit IP: lomization potential

¢ These Chemicals are mot expected to presemt s heaith and ssfety hazard on the site because either (1) thelr toxicity In nature depends on the
viements with which they sre bomded or (2) the published exposure limits sre based om occupstional exposures to the chemicals that will not take

ace In the environment.



Zone 2 Contaminant List

TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath eﬂiclsllarge! organs Chemical/physical properties
or REL-TWA IDLH
Bis(2-ethylhexl)phthalate TLV: S mg/m} STEL: 10 mg/m3  Mild imritant 10 eyes and skin; affects Gl tract When heated emits acrid smoke;insoluble
Color: PEL: S mg/m3  IDLH: NE
REL: 5 mg/m3}
. known . : DAC:
O suspect carcinogen
Carbon disulfide TLV: 10 ppm STEL: CNS, CVS, eyes, skin, liver, Liquid with strong sweetish odor
Color: Colorless to faint PEL: IDLH: 500 ppm kidneys/dizz.,h.a.,fig, ocular changes
yellow REL:
O known carcinogen DAC:
O suspect carcinogen
Cesium-137 TLV: STEL: NE GI, Lower lasge intestine
Color: PEL: IDLH: NE
REL:
O known carcinogen DAC: 7E-8 uCi/mL 8
O suspect carcinogen s
Strontium-90 TLV: STEL: NE Skeletal system, respiratory system Variable
Color: PEL: IDLH: NE
: REL:
O known carcinogen DAC:
O suspect carcinogen
Legead: C: celling REL: recommended exposure limit nonflammable
CNS: ceniral mervous sysiem SG: specific gravity
Gl:  gastrolatestinal STEL: short-term exposure lmit
IDLH: immedistely dangerous to life and hesith TLV:  threshold limit value
MW: moleculasr weight VP: vapor pressure
PEL: permissible exposure lmit IP:  lonizstion potentisl

® These Chemicals are mot expected (o present » health and safety hazard om the site because elther (1) their toxicity In mature depends on the
elements with which they are bonded or (2) the published exposure limits are based om occupsationsl exposures fo the chemicals that will not take



Zone 2 Contaminant List

TLV-STEL/PEL-ST
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Hleath effects/target organs Chemical/physical properties
or REL-TWA IDLH
Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper tespiralory sysiem, Liquid with odor like ether or chloroform; IP:
Color: Colorless IDLH: 500 ppm CNS; irritant flush face, vertigo 9.32; FP: 0; LFL: nonflammable; UFL:
+ nonflammable
@ known carcinogen
O suspect carcinogen
Toluene TLV: 100 ppm STEL: 150 ppm CNS, liver, kidneys, skin Liquid wiih sweet, pungent benzene-like odor;
Color: Colotless PEL: 100 ppm DL 2000 ppm LEL:1.2%
REL: 160 ppm
O known carcinogen DAC:
O suspect carcinogen
Trichloroethylene TLV: 50 ppm STEL: NE Respiratory, heart, skin; headaches, dermatitis, Liquid with a chioroform odor
Color: Colorless IDLH: 1000 ppm nsuses, vomiling
@ known carcinogen 0
O suspect carcinogen N
Xylene TLV: 100 ppm STEL: NE CNS, Gl uact, liver, kidneys, skin; dizziness, Ligquid with ssomatic odor
Color: Colorless IDLH: 1000 ppm staggering gail, nausea, stomach pain
O known carcinogen
O suspect carcinogen
Legend: C: celling REL: recommended exposure Hmit NF: nonflammable
CNS: central nervous system SG: specific gravity
GIl:  gsstrointestinal STEL: skori-term exposure limit
IDLH: Immediately dangerous to life and health TLV:  threshold limit value
MW: molecular weight VP: vapor preasure

PEL:

® These Chemlicsls are not expected to present a health and

permissible exposure limit

IP: lonlzation potential

safety hazard on the site because elther (1) their toxicity in nature depends on the

elements with which they are bonded or {2) the published exposure limits are based on occupstional exposures to the chemicals that will not take

" place In the environment.
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TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemlical/physical properties
or REL-TWA IDLH
Acetone TLV: 750 ppm STEL: 1000 ppm Eyes, nose, throst, skin Liquid with mint-like odor;LEL:2.5%
Color: Colorless PEL: 750 ppm IDLH: 20,000 ppm
REL: 250 ppm
O known carcinogen DAC b4
O suspect carcinogen
Cesium-137 TLV STEL: NE Gl, Lower large intestine
REL:
O known carcinogen DAC 7E-8 pCi/mL
© suspect carcinogen
Chloroform TLV. 10 ppm STEL: Liver, kidneys, heart, eyes, skin/ anesthesia, Liquid with pleasant sweet odor;sol:0.8%, not
Color: colotless PEL: IDLY: dizz, mental duliness, naus, h.a., fatigue, ir. combustible
REL:
@ known carcinogen DAC: A
O suspect carcinogen o
W
Isopropyl Alcohol TLV: 400 ppm STEL: NE Eyes, skin, respiratory Liquid, odor of rubbing slcohol, BP: 181F;
Color: IDLH: NE Sol: miscible; FLP: 53 F; VP: 33 mm; FRP
PT: -127F; UEL: 12.7%; LEL: 2.0%
O known carcinogen
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonfiammsble

SG: specific gravity

CNS: central mervous system

GI:  gastrointestinal STEL: short-term exposure limit
IDLH: Iimmediately dsngerous to life and heaith TLV: threshold limit value
MW: molecunlar weight VP: vapor presssre

IP: lonlzation potentis!

PEL:

* These Chemlicals are mot expe
elements with which they are bonded or (2)
place In the environment.

permissible exposure limit

cted to present a health and safety hazard on the site because elther (1) thelr toxicity in nature depends on the
the published exposure limits are based on occupational exposures to the chemlicals that will not teke



Zone 3 Contaminant List

TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effecis/targei organs Chemical/physical properties
or REL-TWA IDLH
Mercury TLV: 0.01 mg/m3 STEL: 0.03 mg/m3 CNS, kidney, skin, eyes, rcipiumry system, Variable depending on alkyl compound
Color: PEL: 0.01 mg/m3 IDLH: 10 mg/m3 liver; tremors, cough, pneumonitis, headache,
REL: 0.01 mg/m3 fatigue. emotional instability
. DAC:
O known carcinogen
O suspect carcinogen
Stirontiom-90 TLV: STEL: NE Skeletal system, respiratory sysic:n Variable
Color: PEL: IDLH: NE
REL:
O known carcinogen DAC:
O suspect carcinogen
Thorium TLV: STEL: NE Respiratory system Varisble
REL:
O known carcinogen DAC:
O suspect carcinogen 0
%)
H
Trichloroethene v: 50 ppm STEL: 200 ppm Respiratory system, heart, liver, kidneys, CNS, Liquid with chloroform-like odor;So}:0.1 at
Color: Colorless PEL: 56 ppm  IDLH: 1000 ppm  skin 71 F;FLP: 90 F; LEL:8% at 77 F
REL: 25 ppm
@ known carcinogen DAC:
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity

GI:  gastrointestinal : STEL: 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:

fonlzstion potentisl

® These Chemicals are not expected to present a health and safety hazard on tite site because elther (1) their toxicity In nature depends on the
elements with which they are bonded or (2) the published exposure limits are bsxscd on occupational exposures to the chemicsls that will not take

place In the environment.



TLV-STEL/PEL-ST

Contaminant Tl‘v‘;:.:gﬁgt;lw“ EL/ ':"l,.:'-'c or Heath effects/target organs Chemical/physical properties
- Uranium-235 TLV: STEL: NE Respiratory system, kidneys.-(}l; irvitant Variable
Color: PEL: IDLH: NE :
REL: . -
O known carcirogen DAC: .
O suspect carcinogen ;
Q
N
G
Legend: C: celling REL: recommended exposure lmit NF: nonflammable
CNS: central mervous system SG: specific gravity
GI:  gastroiatestinal STEL: short-term exposure limit
IDLH: Immedistely dangerous to life and heaith TLV:  threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissitie exposure limit IP:  lonization poteantisl

® These Chemicals sre mot expected to present a hesith and safety hazard on the site because elther (1) thelr toxicity in nature depends on the
elements with which they sre bonded or (2) the published exposure limits are based on occupstional exposures to the chemicals that will not take
pisce In the enviroament.
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TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLVY-C or Heath effects/target organs Chemical/physical propertles
or REL-TWA IDLH
Bis(2-ethylhexl)phthalate TLV: 5 mg/m3 STEL: 10 mg/m3  Mild iritant to eyes and skin; affects Gl wract When heated emits acrid smoke;insoluble
Color: PEL: 5 mg/m3 [IDLH: NE
REL: S mg/m3
@ known carcinogen DAC:
O suspect carcinogen
Methylene chloride TLV: 50 ppm STEL: NE Eyes, skin, liver, CVS, CNS irvitant, numbness,  Liquid with choloform-like odor;
Color: Colorless PEL: 500 ppm IDLH: 3000 ppm tingling, vertigo, sngina LEL:12%:S01:2%
REL: NE
© known carcinogen DAC:
O suspect carcinogen
Stromtium-90 TLV: STEL: NE Skeletal sysiem, respiratory sysiem Variable
c,'.rz ma: m: m
REL:
O known cascinogen DAC:
O suspect carcinogen 0
3
1,1-1 Trichloroethane TLV: 350 ppm STEL: 450 ppm CNS, CVS, eye, skin irritant, headaches, Liquid, mild chloroform-like odor;Sol:0.4%;
Color: Colorless PEL: 350 ppm IDLH: 1000 ppm drowsiness, impaired judgement, can be absorbed  LEL:7.5%
REL: NE through skin 0 hean :
O known carcinogen DAC:
@ suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central mervous system SG: specific gravity
GI:  gastrointestinal STEL: short-term exposure limit

IDLH:
MW:
PEL:

* These Chemicals are

not expected to present a health and sale
published exposure limits sre based on oc

immedistely dangerous to life and hesith
molecular weight
permissible exposure limit

elements with which they are bonded or (2) the

place in the environment.

TLV:
vP:
IP:

threshoid limit value
vapor pressure
ionization potential

ty hazard on the site becsuse either (1) thelr toxiclty In nature depends on the
cupational exposures to the chemicals that will not take



Zone 4 Contaminant List

TLV-STEL/PEL-ST
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH
Acetone CTLV: 750 ppm STEL: 1000 ppm Eyes. nose, throat, skin Liquid with mint-like odor;LEL:2.5%
Color: Colorless PEL: 750 ppm  IDLH: 20,000 ppm
B REL: 250 ppm
O known carcinogen DAC: P
0 seepect caicinogen
Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper respiratory system, Liquid with odor like ether or chloroform
Color: Colorless PEL: 25ppm  IDLH: 500 ppm CNS; imitant flush face, vertigo
REL:
@ known carcinogen DAC:
O suspect carcinogen
Toluene TLV: 100 ppm STEL: 150 ppm CNS, liver, kidneys, skin Linuid with sweet, pungent benzene-like odor;
Color: Colorless PEL: 100 ppm IDLH: 2000 ppm LEL:1.2%
REL: 100 ppm
O known carcinogen DAC:
O suspect carcinogen A
)
Carbon disulfide TLV: 10 ppm STEL: CNS, CVS, eyes, skin, liver, Liquid with strong sweetish odor o
Color: Colorless to faint PEL: IDLH: 500 ppm kidneys/dizz..h.a. ftg., ocular changes
yellow REL:
DAC:
O known cearcinogen
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system - SG: specific gravity
GI:  gastrointestinal STEL: short-term exposure limit

IDLH:
MW:
PEL:

molecular welght
permissible exposure limit

immedistely dangerous to life and health

TLV:
VP:
1P:

threshold limit value
vapor pressure
lonlzation potentlsl]

¢ These Chemicals are not expected to present a health and saflety hazard on the site because elther (1) 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 chemicais thet will not take

place in the environment.
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TLV-STEL/PEL-ST
Contsminant TLV-TWA/PEL-TWA EL/ TLY-C or Heath effects/target organs Chemicszi/physical properties
or REL-TWA IDLH :
Chloroform TLY: 10 ppm STEL: Liver, kidneys, heart, eyes, skin/ anesthesia, Liquid with pleasant sweet odor;s01:0.8%, not
Color: colorless PEL: IDLH: dizz, mental dullness, naus, h.a., fatigue, irr. combustible
REL:
@ known carcinogen DAC: s
O suspect carcinogen
Americium-244 TLV STEL: NE Respiratory, liver, skeleton Variable
Color: PEL: IDLH: NE
REL:
O known carcinogen DAC 8E-8 uCi/mL
O suspect carcinogen
Cobali-60 STEL: NE Respiratory, liver, skeletal Varisble
Color: NA IDLH: NE
O known carcinogen DAC: 6e-8 puCi/mL
O suspect carcinogen o)
)
-]
1,2-dichloroethane TLV: 1000 ppm STEL: CNS, skin, liver, kidneys Liquid with a chioroform-like odor
Color: Colorless IDLH: 4000 ppm
O known carcinogen
O suspect carcinogen
Legead: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central mervous system SG: specific gravity
GI:  gastrointestinal : STEL: short-term exposure limit
IDLM: immediately dangerous to life and health TLV:  threshold limit value
MW: molecular welght VP: vapor pressure
PEL: permissible exposure limit IP:  lonization potentisl

* These Chemicals are mot expected (o present a health and safety hszsrd on the site because either (1) their toxicity In nature depends on the
elements with which they sre bonded or (2) the published exposure limits are based on occupational exposures to the chemicals that will not take

place In the environment.



Zone 4 Contaminant List

TLV-STEL/PEL-ST ~
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical propertles
or REL-TWA IDLH
Tetrachloroethyienc TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper respiratory system, Liquid with odor like ether or chloroform; IP:
Coler: Colorless IDLH: 500 ppm CNS; imritant Mush face, vertigo 9.32; FP: 0; LFL: nonflammable; UFL:
- nonflammable
@ known carcinogen P
O suspect carcinogen
Trichloroethylene TLV: 50 ppm STEL: NE Respiraiory, heart, skin; headaches, dermatitis, Liquid with a chloroform odor
Coloz: Colorless IDLH: 1000 ppm nauses, vomiting
@ known carcinogen
O suspect carcinogen
Xylene nv: 100 ppm STEL: NE CNS, GI tract, liver, kidneys, skin; dizziness, Liquid with aromatic odor
Color: Colorless IDLH: 1000 ppm staggering gait, nausea, stomach pain
O known carcinogen
O suspect carcinogen 0
3
Legend: C: celling REL: recommended exposure Iimit NF: nonflammable
CNS: central mervous system SG: specific gravity
GI:  gastrointestinai STEL: short-term exposure limit
IDLH: immediately dangerous to life and health TLV: tareshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissible exposure limit IP:  ionization potentisl

* These Chemicals are mot expected to present a health and safety hazard on the site because elther (1) thelr toxicity in nsture depends on the
elements with which they are bonded or (2) the published exposure limits sre based on occupationsl exposures to the chemicals that will not take

pisce in the environment.
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Zone 5 Contaminant List

TLV-STEL/PEL-ST

Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH .
1.1-1 Trichlorocthane TLV: 350 ppm STEL: 450 ppm CNS, CVS, eye, skin irritant, headaches, Liquid, mild chloroform-like odor:Sol:0.4%;
Color: Colorless PEL: 350 ppm IDLH: 1000 ppm drowsiness, impaired judgement, can be absorbed  LEL:7.5%
REL: NE through skin to heart -
O known carcinogen DAC:
@ suspect carcinogen
Acetone TLV. 750 ppm STEL: 1000 ppm Eyes, nose, throat, skin Liquid with mint-like odor;LEL:2.5%
Color: Colorless PEL: 750 ppm IDLH: 20,000 ppm
REL: 250 ppm
O known carcinogen DAC
O suspect carcinogen
Americium-244 TLV: STEL: NE Respiratory, liver, skeleton Variable
Color: PEL: IDLH: NE
REL:
O known ; DAC: 8E-8 uCi/mL
O suspect carcinogen 0
[
)
Benzene TLV: 10 ppm STEL: 5.0/1 ppm Blood, CNS, skin, respiratory system, bone Aromatic liquid; Sol:0.07%;LEL:1.3%
Color: Colorless PEL: 1.0 ppm IDLH: 3000 ppm marrow, and eyes
REL: 0.1 ppm
. C:
O known carcinogen DA
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central mervous system SG: specific gravity
Gl:  gastrointestinai STEL: short-term exposure limit
IDLH: Immediately dangerous to life and health TLVY:  threshold limit value
MW: moleculsr welght VP: vapor pressure
PEL: permissible exposure limit IP:  lonization potential

* These Chemicals are not expected (o present a hesith and safety hazard on the site becsuse elther ‘1) their toxicity In nature depends on the

elements
place in the environment.

with which they are bonded or (2) the published exposure limits are based on occupational exposures to the chemicals that will not take




il B

TLV-STEL/PEL-ST
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organms Chemical/physical properties
or REL-TWA IDLH
Benzyl Alcohol TLV: NE STEL: NE Skin, CNS, eyes. respiratory, kidneys, Liquid, faint aromatic odor, BP: 204.7 C; MP:
Color: Colorless IDLH: NE cardiovascular -15.19C; FLP: 90C
O known carcinogen
O suspect carcinogen
Bis(2-ethylhexl)phthalate TLV. S mg/m3 STEL: 10 mg/m3  Mild isritant to eyes and skin; affccts Gl tract When heated emits acrid smoke;insoluble
Color: PEL: S mg/m3 IDLH: NE
REL: S mg/m)
@ known carcinogen DAC:
O suspect carcinogen
Carbon disulfide TLV: 10 ppm STEL: CNS, CVS, eyes, skin, liver, Liquid with strong sweetish odor
Coler: Colorless to faint PEL: IDLH: 500 ppm  kidneys/dizz.h.a.ftg, ocular changes
yellow REL:
O known carcinogen DAC:
O suspect carcinogen @
&
Cesium-137 TLV: STEL: NE Gl, Lower large intestine
Color: m—: m: m
REL:
H -8 pCi/mL
O known . DAC 7E-8 pCi/m
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit nonflammable
CNS: ceatral mervous sysiem SG: specific gravity
GI:  gastrointestinal STEL: short-term exposure limit
IDLH: Immediately dangerous to life and health TLV:  threshold limit value
MW: molecslar welght VP: vapor pressure
PEL: permissible exposure limit IP:  lonization potential

® These Chemlicals are mot expected to present a heaith and

safety hazard on the site because either (1) thelr toxicity In nature depends on the

elements with which they are bonded or (2) the published exposure limits are based on occupationzl exposures to the chemicals that will not take

place In the environment.



Zone 5 Contaminant List

TLV-STEL/PEL-ST
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH
Chloroform TLV: 10 ppm STEL: Liver, kidneys, heart, eyes, ﬁid snesthesia, Liquid with pleasant sweet odor;sol:().8%, not
Color: colorless PEL: IDLH: dizz, mentai dullness, naus, h.a., fatigue, i combustible
REL: -
@ known carcinogen DAC:
O suspect carcinogen
Cobalt-60 STEL: NE Respiratory, liver, skelctal Variable
Coflor: NA IDLH: NE
O known carci DAC: 6e-8 uCi/mL
O suspect carcinogen
Isopropyl Alcohol TLV: 400 ppm STEL: NE 'Eyes, skin, respiratory Liquid, odor of rubbing alcohol, BP: 181F;
Color: IDLH: NE Sol: miscible; FLP: 53 F; VP: 33 mm; FRP
PT: -127F; UEL: 12.7%; LEL: 2.0%
O known carcinogen
O suspect carcinogen 0
(73]
F-N
Methylene chloride TLY: 50 ppm STEL: NE Eyes, skin, liver, CVS, CNS imritant, numbness, Liquid with choloform-like odor;
Color: Colorless PEL: 500 ppm  IDLH: 3000 ppm  tingling, vertigo, angina LEL:12%:S01:2%
REL: NE
@ known carcinogen DAC:
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central mervous system SG: specific gravity
Gl: pgastrointestinal STEL: short-term exposure limit
IDLH: Immediately dangerous to life snd heslth TLV:  threshold limit value
MW: molecular welght VP: vapor pressure
PEL: permissible exposure limit IP:  lonlzstion potential

* These Chemicals sre mot expected 10 present & health snd safety hazard on the site because elther (1) their toxicity in nature depends on the
elements with which they are bonded or (2) the published exposure iimits sre based on occupstional exposures to the chemicals that will not take

pisce in the environmenst.




Zone S Contaminant List

TLV-STEL/PEL-ST
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH o
Phenol TLV: 5 ppm STEL: NE Liver, kidneys, skin Crystalline solid, sweet acrid odor,
Color: Colorless to pink PEL: Sppm  IDLH: 250 ppm Sol:9%;LEL:1 8%
REL: S ppm
O known carcinogen :
O suspect carcinogen
Strontiom-90 TLV: STEL: NE Skeletal system, respiratory system Varisble
Color: PEL: IDLH: NE
REL:
O known carcinogen :
O suspect carcinogen
Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper respiratory system, Liquid with odor like ether or chlorotorm
Celer: Colorless PEL: 25 ppm IDLH: 500 ppm CNS:; irritant flush face, verntigo
REL:
DAC:
@ known carcinogen 0
O suspect carcinogen w
1]
Tetrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver, kidneys, eyes, upper respiratory system, Liquid with odor like ether or chloroform; 1P
Color: Colorless IDLH: 500 ppm CNS; imritant flush face, vertigo 9.32; FP: 0; LFL: nonflammable; UFL:
nonflammable
@ known carcinogen
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: monflammable
CNS: centrs) mervous sysiem SG: specific gravity

Gl:  gastrolatestinal STEL: short-term exposure limit
IDLH: immediately dongerous to life and health TLV:  threshold limit value
MW: molecular welight VP: vapor pressure

PEL: permlissible exposure lmit IP:  lonlzation potentls!

® These Chemicals sre mot expected (o present a
clements with which they sre bonded or (2) the published exposure limit

place In the environment.

health and safety hazard on the site because elther (1) tiwelr toxicity in nature depends on the
s are based om occupativnal exposures to the chemicals that will not tuke



Zone 5 Contaminant List

TLV-STEL/PEL-ST .
Contaminant TLV-TWA/PEL-TWA EL/ TLV-C or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH .
Thorium TLV: STEL: NE Respiratory system Variable
Color: PEL: IDLH: NE )
REL:
O known carcinogen DAC: B
O suspect carcinogen
Toluene TLV: 100 ppm STEL: 150 ppm CNS, liver, kidneys, skin Liquid with sweet, pungent benzene-like odor;
Color: Colorless PEL: 100 ppm  IDLH: 2000 ppm LEL:1.2%
REL: 100 ppm
O known carcinogen DAC:
O suspect carcinogen
Trichloroethylene TLV: 50 ppm STEL: NE Respiratory, heart, skin; headaches, dermatitis, Liquid with a chloroform odor
Color: Colorless IDLH: 1000 ppm nauses, vomiting
@ known carcinogen
O suspect carcinogen A
w
<)
Ursnium-235 TLV: STEL: NE Respiratory system, kidneys, G!; irritant Varisble
Color: PEL: IDLH: NE
REL:
O known carcinogen DAC:
O suspect carcinogen
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: - central mervous system SG: specific gravity
Gl: gastrointestinal STEL: short-term exposure limit
IDLH: Immediately dangerous to life and heslth TLV:  threshold limit value
MW: molecular weight VP: vapor pressure

PEL: permissible exposure limit
® These Chemicals are not expected to present s health and safety hazard on the site because elther (1) thelr toxicity In nature depends on the

elements with which they are

place In the environment.

IP:

lonization potentisl

bonded or (2) the published exposure limits are based onm occupstional exposures to the chemicals that will not take
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TLV-STEL/PEL-ST
Countaminant TLV-TWA/PEL-TWA EL/ TLVC or Heath effects/target organs Chemical/physical properties
or REL-TWA IDLH
Xylene TLV: 160 ppm STEL: NE CNS, Gl wact, liver, kidneys, skin; dizziness, Liquid with aromatic odor
Color: Colorless IDLH: 1000 ppm staggering gait, nausea, stomach pain
O known carcinogen s
O suspect carcinogen
[®]
Vo)
2
Legend: C: celling REL: recommended exposure limit NF: nonflammable
CNS: central mervous system SG: specific gravity

Gl:  gastrointestinal STEL: short-term exposure limit

IDLM: Immediately dangerous to life and health TLV:  threshold limit value

MW: molecnlar weight VP: vapor presssre

PEL: permissible exposure lmit 1P:  lonlzation potential

safety hazsrd on the site because elther (1) thelr toxicity In nsture depends on the

® These Chemicals are mot expected to present a hesith and
¢ based om occupational exposures to the chemlicals that will not take

elements with which they are bonded or (2) the published exposure limlits ar
place In the environment.
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4.2

C-38
4. TASK BREAKDOWN

TASK DESCRIPTION

Task: _Surface water sampling and analysis
Type of Work: () Intrusive (X) Nonintrusive
Engineering Controls: _N/A

Admlmstratlve Controls (e g reqmred perrmts training): Immmgmmmum;

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 bv the SSHO;
( ) Saranex see action levels in Sect. 5)
( ) C-zone . ( ) Splash suit
( ) Other (X) Company clothing (khakis)
Head/eye/ear ( ) Hard hat (X) Safety glasses ( ) Goggles
( ) Splash shield ( ) Ear plugs ( ) Ear muffs
( ) Other
Gloves: ( ) Nitrile ( ) Neoprene () PVC
(X) Latex ( ) Vinyl ( ) Leather
( ) Other

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

Describe the donning/doffing steps: _Donning and doffing steps for PPE are provided here
and in the WAG 6 HASP.

DONNING LEVEL D (Modified)

Don inner plastic boots.

Don cotton liners.

Don rubber gloves.

Don outer rubber boots.

Tape over outside pants cuffs.

Nuhw =
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C-39
DOFFING LEVEL D (Modified)

Remove outer tape. .

Remove outer rubber boots (upon exiting the controlled access zone).
Remove rubber gloves.

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

Perform whole-body frisk.

DONNING LEVEL C

Tear and tab tape (5 pieces for wrists, ankles, and front seam of Tyvek).

Don Energy Systems-~ or contractor-furnished clothing and Tyvek button to the neck.
Check for proper badging and dosimetry.

Tape front seam; place tab at the top for each access.

Check shoe covers (black rubber boots) for holes and tears.

Don shoe covers.

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

Don coveralls and tape front seams (if applicable).

Tape coveralls to the outside (over) shoe covers (black rubber boots).

Don cotton glove liners and tuck under sleeves.

Check rubber outer gloves (magenta/red) for leaks.

Don rubber gloves and tape seams over Tyvek sleeves.

DOFFING LEVEL C

Remove exposed tape

a. from rubber gloves,

b. from front seam of coveralls,

c. from shoe covers (black rubber boots).

Remove rubber gloves (pull inside out).

Remove Tyvek, inside outward, touching inside only.

Remove tape from shoe covers (black rubber boots) and contractor-furnished clothing.
Remove shoe cover (black rubber boot) and place each foot across the step-off pad one
at a time.

Perform personnel frisking before exiting the controlled access zone.

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 6-month cycle.

5.1 DIRECT READING INSTRUMENTS

Monitoring Action Action

~Jask(s)  _Frequemncy  __Levels Guidelipes

"

LEL meter NA

JOXLEL
O, meter NA >22% O,
Colorimetric indicator tubes NA 1R PEL
Photoionization detector (PID) NA —Sppm- _ Halt work; contact {H
Flame ionization detector (FID) NA —Spom”  Halt work; contact [H
Alpha meter —HP__  Before exiting See HASP Table 3 Contact HP
\ Beta/gamma meter HP/worker Upon exiting See HASP Table 3 Contact HP
Area radiation monitors NA
Noise meter NA __85 dBA
Other (Specify) NA

“Action level is PPM above background per 5 min. All personne] are to frisk themselves and sampling

52 PERSONAL MONITORING

Monitoring Action
Task(s) Erequency Guidelines

Whole-body dosimetry SW Contipyous ~ _Comtact HP
Extremity dosimetry NA

Whole-body count Sw Yearly —Contact HP
Urinalysis/bioassay Sw 6 Months Contact HP
Chemical air sampling NA

Radiation air sampling NA_

Personal sampling pumps NA

Instruments used by IH representatives will be calibrated and maintained in accordance with
[H 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 representative 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.



C41
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 zone for short-term,
transient-type projects. The modification would include use of the HAZWOPER barrier tape and
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 SSHO 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 contains 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 contaminants. 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 the WAG 6 HASP.

~ Materials needed for decontamination for this project include (1) liquinox and (2) deionized
water.

Equipment decontamination procedures can be found in Sect. 2 of the Surface Water
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 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 SSHQ will perform the following pre-emergency tasks before starting field activities and
_ will coordinate emergency response with the LSS.

v 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 first 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.

Emergency Personnel Phone Radio #
ORNL Emergency Response 911
Laboratory Shift Superintendent §74-6606 295
Fire Department 574-5678
Medical Center 574-7431
Security 574-7199
Industrial Hygiene 576-7059
Industrial Safety 574-6679
Radiation Protection 599-1338
Environmental Complisnce 574-7294
Emergency Communication Center 574-6646 295
Facility Manager (K. Wilson) 576-5290
Project Manager (D. McCurry) 4214724
ORNL ER and Environmental Health and
Safety Manager (C. Clark) 574-8268

The SSHO will brief workers on emergency response procedures and the evacuation route in 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

_NA__ Radiation Worker Training

X Radiation Worker Training Il

—X___ Respirator fit test/training

—N/A__ Confined space entrant

N/A__ Confined space attendant

Other (list)

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

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 QUALIFICATIONS

Name: Dougias Hopper Badge number: 625518
Assigned tasks: Surface water sample task leader
- YES NO DRAIE

General Employee Training: X () 993

24-h training: () () —NA_

40-h training: 0.9 () —2[93

Annual Refresher Training: () () —NA

Supervisor Training: @ () 1093



£

YES NO DRATE

Radiation Worker Training: () () NA
Radiation Worker Training II: 0.9] () 9/93
Respirator fit tested/trained: X) () 5/93
Confined Space Entry Training: () () NA
Medical Surveillance Program: (0.9 () 5/93
Whole Body Count (in vitro): (0,9 () 9/94
Bioassay (in vitro): (0,9) () 9/94
Specialized Equipment Training: () 0.9) N/A
First AldlCPR (

Name: Patrick Gerbic Badge number: 626002
Assigned tasks: Assistant to surface water sampie task leader

YES NO DRATE
General Employee Training: (0.9) () —993
24-h training: () () —NA__
40-h training: x () 893
Annual Refresher Training: () ¢) —NA__
Supervisor Training: 0.9 () —10/93
Radiation Worker Training: () ) —NA
Radiation Worker Training II: (0.9) () 1093
Respirator fit tested/trained: (0.9 () 893
Confined Space Entry Training: () () —NA
Medical Surveillance Program: (0.9] () 893
Whole Body Count (in vitro): 0.9 () 94
Bioassay (in vitro): (0.9) () 9%
Specialized Equipment Twnmz () ) —NA__
First Aid/CPR: X) () —2A%4 ___
Other training: __W 20-D ation, Kazi
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S
2 1.==ALTERNATIVE TREATMENT STANDARDS
CAS No. for Non-
reguiated wastewaters
Reguiated hazardous constituent nazardous Concentraton
constituent | (mg/1) TCLP
s N208.43................ Antiomony ..... 7440-36-0 2.1
Arsenic. 7440-38.2 0.088
Barium 7440-39-3 768
Berylhum 7440-41.7 0.014
Cadmium 7440-43-9 0.19
Chromium (ROtal)......ccc.ccevrnernarenneer 7440-47-32 033
Cyanide (MG/KQ) (IO1I) ......cuu.irrrrvsserrevesmrsenns §7-12.8 18
Lead 7439-92-1 037
Mercury 7439-97-8 0.009
NICKOL....ocoinninincinirnnnaiasssesasnananene 7440-02-0 50
Selenium 7782-49-2 0.16
Sitver 7440-22-4 0.30
TRRMUM c.oovcceresersserssssssnaassnsonssesnssssssssmsnsmasnasns | sssssssssssasesnssonen 0.078
2inc 7440-86-8 83
~— N288.8......ee Antimony. 7440-38-0 21
Arsenic 7440-38-2 0.058
Barium 7440-39-3 768
BOTYMUM. ...coocorniennimniinisarssss it rsssssnessees 7440-41-7 0.014
Cadmwm 7440-43-9 0.19
Chromium (total). 7440-47-32 0.33
Lead 7439-92-1 0.37
Mercury 7439-97-8 0.009
Nickel 7440-02-0 50
Selenium 7782-49-2 0.16
Siiver 7440-22-4 0.30
Thalium 0.078
Zinc 7440-88-8 53
- *) An owner/operator of a hazardous ing record requirements specified in
ste treatment, storage, or disposal facil-  §264.73 or §265.73.
stores such wastes in tanks, containers, (3) A transporter stores manifested
=~ - -ontainment buildings solely for the shipments of such wastes at a transfer fa-
-pose of the accumulation of such cility for 10 days or less.
~w~ - antities of hazardous waste as neces- (b) An owner /operator of a treatment.

-7 to facilitate proper recovery, treat-
sat, or disposal and:

158.50(a)(2) introductory text amend-
. at 57 FR 37263, Aug. 18, 1992]

) Each container is clearly marked to
.sauify its contents and the date each pe-
-a of accumulation begins:

i) Each tank is clearly marked with a
zcription of its contents, the quantity of
:n hazardous waste received, and the
.ze each period of accumulation begins,

such information for each tank is re-

-aed and maintained in the operating
sord at that facility. Regardless of
-ether the tank itself is marked, an own-

operator must comply with the operat-

storage or disposal facility may store such
wastes for up 0 one year unless the Agen-
cy can demonstrate that such storage was
not solely for the purpose of accumulation
of such quantities of hazardous waste as
are necessary to facilitate proper recov-
ery, treatment, or disposal.

(c) A owner/operator of a treatment,
storage or disposal facility may store such
wastes beyond onc year; however, the
owner /operator bears the burden of prov-
ing that such storage was solely for the

of accumulation of such quanti-
ties of hazardous waste as arc necessary
to facilitate proper recovery, treatment, or
disposal.

(d) If a generator’s waste is exempt
from a prohibition on the type of land

[Sec. 268.50(d)]
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Trans-1,4-Dichloro-2-butene delta-BHC PO82. PO84. PO8S, PO87. POXS.
Dichlorodifluoromethane gamma-BHC PO89. P092. P093. PO94. POYS.
1.1-Dichloroethane Chlordane P096. P097. P098. P099. P!0:.
1.2-Dichloroethane DDD P102. P103. P104, P105, P!0e.
1,1-Dichloroethyiene DDE P108. P109. P110. P11, Pi.:
Trans-1,2-Dichioroethene DDT P113. P14, PI115, Plle. P!>,
1.2-Dichloropropane Dieldrin P119, P120. P12]1, P122, PI122

Trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Iodomethme

Methylene chloride
1,1,1,2-Tetrachloroethane
1,1.2,2-Tetrachloroethane
Tetrachloroethene
Tribromomethane
1.1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene *
Trichloromonofluoromethane
1.2.3-Trichloropropane
Vinyl chloride

Semivolatiles

Bis(2-chloroethoxy)ethane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
p-Chioroaniline
Chiorobenzilate
p-Chloro-m-cresol
2-Chloronaphthalene
2-Chiorophenol
3-Chloropropionitrile
m-Dichlorobenzene
o-Dichlorobenzene
p-Dichlorobenzene
3,3"-Dichiorobenzidine
24-Dichlorophenol
2,6-Dichlorophenol
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloroprophene
Hexachloropropene
4.4’-Methylenebis(2-chloroaniline)
Pentachlornbenzene
Pentachlioroeihane
Pentachioronitrobenzene
Pentaci:!zzophenol
Pronamide
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
1,2,4-Trichlorobenzene
2.4,5-Trichlorophenol
2,4,6-Trichlorophenol
Tris(2,3-dibromopropyl)phosphate

Organochlorine Pesticides
Aldrin
alpha-BHC
beta-BHC

10-1-83

Endosuifan 1
Endosulfan 11
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Isodrin

Kepone
Methoxyclor
Toxaphene

Phenoxyacetic Acid Herbicides
2,4-Dichlorophenoxyacetic acid
Silvex
2,4,5-T

PCBs
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
PCBs not otherwise specified

Dioxins and Furans

Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofuran
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofuran
Tetrachlorodibenzo-p-dioxins
Tetrachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin

APPENDIX IV—ORGANOMETALLIC LAB
PACKS

Hazardous waste with the following
EPA Hazardous Waste Code No. may be
placed in an “of!nnomeulhc or “appen-
dix IV 1ab pack:™

P001, P002, P0O03, POO4, POOS, POO6

P007 . P008, P009, PO13,
PO1S. PO16, PO17, POIS,
P021, P022, P023, P024,
P027. P028, P029, P030,
P033, P034, P036, PO37,
P039, P040, P04l, P042,
PO44, P04S, P046, P047,
P049, P050, POS1, POS4,
P0s?, P0S8, P0S9, P060,
P063, P064, P06S, PO66,
P068, P069, P070, PO71,
P073, P074, P075, PO77,

POl 4,

P020,

P026,
P031,
P038,
P043,
P048,
PO56,
P062,
P067,

Capyright © 1983 by The Bureau of National Aftairs, inc.

oota-mmano-m 00

P072,
Po81,

Uoo!. U002,
Uooé. U007,
Uot1. U012,
U017, L018.
U022, U023,
U027, U028,
U032, U033,
U037, U038,
U043, U044,
U048, U049,
u0s3, Uo0ss,
U059, U060,
U064. U066,
U070, U071,
U075, U076.
U080, UO8I.
U085, U086,
U090, U091,
u09s. U096,
ulol. U102,
U107, U108,
U112, U3,
Ul17, Ul18,
U122, U123,
U127, U128,
U132, U133,
U140, Ul4l,
U145, Ul4e6,
U150, UlISs2,
U156, U157,
uleél, Ul62,
Ule6, U167,
U171, U172,

L003. L004. L0OS
L008. L009. Lolc.
LOo14. LO1S Lote
U019, U020, LoX:
U024, L0235 LOZe.
U029. U030. L031.
L034, L03s, L03e.
L039. L041. L0442
U045, U046, L047.
L050. LosI. LosI.
L0S6, U057, LO3s.
U061, L062, L063.
LU067. L068. L069.
U072, L073. L074.
L077, U078, L079.
U082, U083, U084,
U087, U088, L089.
U092, U093, L094.
U097, 1098, L099.
U103, U105. Ll0e6.
U109, uiio, Ll
Ull4, UL15, Ulle.
ut19, Ui20. U121,
U124, U125, Ul2e.
U129, U130, Uil
Ul36. U137, U138,
Ul42, U143, Ul44,
U147, U148, U149,
U153, U154, UlLSS,
Uiss, U1Ss9, Ul60.
U163, Ul64. Ul6S.
U168, U169, U170,
U173, U174, Ul76.
U177, U178, U179, U180, U181,
U182, U183, U184, L18S, L18e,
U187, U188, U189, U190. U191,
U192, U193, U194, L196. L1197,
U200, U201, U202, U203, L204.
U205, U206, U207, L2208, L209.
U210, U211, U213, L2214, L2135,
U216, U217, U218, L219. L220,
U221, U222, U223, U225, L22e6.
U227, U228, U234, L2235, L236.
U237, U238, U239, U240, L243.
U244, U246, U247, U248, U249,

F0O01, F002. FOO03. FOO4, F0O0S. FOO6.
F010, F020, FO21, F022. F023.
F024, F025. F026. F027. F028.

F039.

K001, K002, K008, K009. K010,
Ko11, K013, K014, K015. KOl6.
K017, K018, K019, K020. K021,
K022, K023, K024, K025. K02¢.

K027, K028, K029. K030. K031,

[Part 268, Appendix iV]
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Waste coOe/subcategory

Nonwastewaters Wastewaters

D002 Acd Subcategory Dased on 281.22(a)1) with pM less than of equst to 2

D002 Aleshne Subcaiegory based on 261.22(8)1) .th pH grester than or equal 10 125 ... ... ...
002" Other Corrosives based on 261.22(aN2)

D003 Water Aeactives based on 261.23a) (2). (3). and (4)

D003 Reactve Suiides based on 261.23(a)8)

D003 Explosives besed on 261.23(a) (8). (7). and (8)

A}

0003 Other Rescves based on 261.23(e)1)

K044 Wastowater restment Siudges oM the Manutactunng 8nd processing of OXPIOBVeS .....................

KO4S Spent carton from the reatment 0f WESIOWRINTS COMBINNgG expiosves

K047 Pink/rad water from TNT oporstons

NEUTR
INCIN

NEUTR
INCIN
CHOXD
CHRED
INCIN

ne

CHOXD

NOW: "n.a." stanus 10r NGt SEPECEbIe . “1D." stands for “followed by .

APPENDIX VII

TABLE 1.—EFFECTIVE DATES OF SURFACE DISPOSED WASTES (NON-SOIL AND DEBRIS) REGULATED IN THE LDRS

3..COMPREMENSIVE LIST

Waete code Waste category Efisctve daw

Caitorrea st Liquid Nezerdous wasies, INCIuting ree Kquids SSS0CHENNd with S0Kd Or Siu0ge. contan- | July 8. 1967.

ing ree Cyenios 8t CONCENIELONS Oreatsr han O equel 10 1.000 Mo/t Or cenan

or compounds of KNNes ML Orester than or equal 10 e PIONIINON levels

Calitorme st Liquid (QUEOUS) NEZArdous wastes heving & PH 1988 then or equel 10 2 July 8, 1907
CoaNorve hat Diuss HOC . Gohned 88 HOC-waste mixtures that are prmanly water and | July 8. 1987,

that contam greater !hen or equel 10 1,000 mg/! bt iees than 10,000 mg/!
Callorne st Liguid REZErdous Waos CoMtaImNng greater then or equel 10 50 ppm July 8, 1987
Calornia bt Other hauis and NONkQUId hazardoUs Weetss contamning HOCs in 1otal concentration | Nov. 8, 1908

Qrester than or equel 10 1.000 mg
D001 ) Aug. 8, 1990.
0002 AN Aug. 8. 1900.
0003 A Aug. 8. 1990.
D004 Wastewater Aug. 8. 1900,
D004 Nonwastoweter May 8, 1902.
0008 A Aug. 8, 1990.
0008 AN Aug. 6, 1960.
D007 A Aug. 8, 1990.
0008 Leed metenais before secondory smeling May 8, 1982.
0008.. Al others Aug. 8, 1900.
D00® Nonwestowater May 8, 1902
0008 AN others Aug. 8, 1990.
0010 AN Aug. §, 1990
DO11 A Aug. 8, 1990.
D012 AN Aug. 8, 1900.
0013 Al Aug. 8, 1980.
D04 ] Aug. 8, 1900.

[Part 268, Appendix Vil)
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TABLE 1.—EFFECTIVE DATES OF SURFACE DISPOSED WASTES (NON-SOIL AND DEBRIS) REGULATED IN THE LDRS

s—COMPREHENSIVE LIST —Contd.

Waste code

Waste category

Efective cate

i

> >
&§35558

HEEH

|

T

4
i
i

(low 2nc) (enm SBNderd 10r Mgh 2inc remams in

P Y Y YT Y I Y I Y T LYY PN L Py T L P L )
-

3
z

[ 12 XX X 5 X 1 J
-

|

FEEZZEEZEE BRERTREURTRIIEIEEERERGEGEE

sRRGRERRARARANRRASGNNR

AT W™ T

SEREBERERRREEENERTISEE
il
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TABLE 1.—EFFECTIVE DATES OF SURFACE DISPOSED WASTES (NON-SOIL AND DEBRIS) REGULATED IN THE LDRS
s—COMPREHENSIVE LIST —Contd.

Wasw code Waste category Eftective date
o2 A Aug. 8. 1990
Po7s AY Aug. 8. 1990,
74 A connceninnenreessaecssasesmssesresrsisees June 8, 1989
PO78 Al Aug. 8. 1990.
po7e AN Aug 8. 1990
ror? A Aug. 8. 1990
laddd AN Aug. 8. 1990
POSI A Aug. 8. 1990.
ros2 A Aug. 8. 1990,
PoB4 A Aug. 8. 1990
Poss A June 8. 1909,
aid A May 8. 1992
PO A Aug. 8, 1990.
Pose A June 8. 1989
rOR2 Wastowster Aug. 8, 1990.
o2 Nonwastewater May 8. 1992.
o3 - A Aug. 8. 1990.
POB4 : A June 8. 1989,
0N AN Avg. 8, 1990
PODS A Aug. 8. 1990.
PO Al June 8, 1969.
PO Ao s RS AR June 8. 1989.
POUO (sitver) Wastewater Aug. 8. 1990.
PO AN others June 8. 1989,
Mo AN Aug. 8, 1990.
rioR A Aug. 8, 1990.
"o Al Aug. 8. 1990.
P104 (sitver) Wastowster Aug. 8, 1990.
P104... All others June 8. 1969,
P108 A Aug. 8, 1990.
P108 AN June 8, 1989,
P68 AN Aug. 8, 1990.
1o A June 8, 1969
P110 A Aug. 6, 1990.
43 A June 8, 1989.
P12 AN Aug. 8, 1990.
P13 A Aug. 8, 1990.
P14 A Aug. 8, 1990.
L) AR Aug. 8. 1990.
P16 A Aug. 8. 1990.
(43 AN Aug. 8. 1990.
P19 A Aug. 8, 1990.
P20 Al Aug. 8, 1990.
21 A June 6, 1989,
4] A Aug. 8, 1990.
r23 A Aug. 8, 1990.
U001 A Aug. 8. 1990.
uoa2 A Aug. 8, 1990.
uoo3. A Aug. 8, 1990.
Ugos Al Aug. 8. 1990.
U0os AN oo eeeresseeeemmsssssessessossessisecessesessess 444454458188 ERRRSSA1 000 4EELRLAERERRRLRS 1S4 AR RRRLS BR800 1ER S Aug. 8. 1990.
Uoos A Aug. 8, 1990.
uoo? A Aug. 8, 1990.
Uoos AR Aug. 8, 1990.
Uooe A Aug. 8. 1990.
vo10 Al Aug. 8, 1990.
uon A Aug. 8. 1990.
uo12 A Aug. 8, 1990.
o4 A Aug. 8. 1990.
vo1s N Aug. 8, 1990.
une A Aug. 8, 1990.
o Al Aug. 8. 1990.
uoie [ Aug. 8, 1990.
uoe A Aug. 8, 1990.
U020 - Aug. 8. 1990.
uoRt Al Aug. 8, 1990.
uoe2 Al Aug. 8, 1990,
uo2s Al Aug. 8. 1990.
uoRé A Aug. 8. 1980.
uos A Aug. 8. 1990.
ucse A Aug. 8, 1990.
uor Al Aug. 8. 1990,
uoes Al June 8, 1909.
uon AN Aug. 8, 1990
U0 A Aug. 8, 1990.
UosY A Aug. 8. 1990.
U0e2.... A Aug. 8, 1990.
[V, ] A Aug. 8, 1990.
[Part 268, Appendix VII]
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TABLZ 1.—EFFECTIVE DATES OF SURFACE DISPOSED WASTES (NON-SOIL AND DeBRIS) REGULATED IN THE LDRS
2—COMPREHENSIVE LIST —Contd.

Waste code Waste category Eftactive aate
ut1y Al oo ssssisenseseeseseennenns Aug. 8. 1990.
U118 Al...... e | Aug. 8, 1990,
U119 All Aug. 8, 1990.
U120 Al Aug. 8, 1990.
U Al Aug. 8, 1990
w22 Al oo Aug. 8. 1990
U123t seesssaes s eseensesessssnssresesenscosss Al Aug. 8, 1990
U124 AW e osocasessssssssmnsen s sasss e ssssessesesseseesemsenssessone Aug. 8. 1990
u12s Al Aug. 8, 1990
U12B...oounnnsenrnnnssers s csssssssssssssssssesses ssossossssasessessen Al Aug. 8, 1990.
un? AH Aug. 8, 1990.
ui2s Al Aug. 8, 1990.
u12e Al Aug. 8, 1990.
U130 Al Aug. 8. 1990
U131 Al Aug. 8. 1990.
U132 AN Aug. 8. 1990.
v Al Aug. B, 1990.
U134 - A Aug. 8. 1990,
u13s AR Aug. 8, 1990,
UT3B.......oociirirnnss everene: Wastowater Aug. 8, 1980.
U138 Nonwastewater May 8, 1992
U137 Al Aug. 8, 1990
U138 Al Aug. 8, 1990
U0 AN Aug. 8, 1990
UNAY o e ™ Aug. 8, 1990.
U142 Al Aug. 8, 1990.
oyt " Aug. 8, 1990.
ures... Al Aug. 8, 1990.
u14s N Al Aug. 8, 1990.
N Al Aug. 8, 1990.
U147 AN Aug. 8, 1990.
ules Al Aug. 8, 1990.
U149 AN Aug. 8. 1980.
u1s0 AN Aug. 8, 1990.
U151 Wastowater Aug. 8, 1990.
U1st Nonwastewater May 8, 1992
u1s2 AN Aug. €, 1990,
us3 AN Aug. 8, 1990.
U154 AN Aug. 8, 1990.
u1ss A Aug. 8, 1990.
u1se Al Aug. 8, 1990,
uis? AN Aug. 8, 1990.
use AN Aug. 8. 1990,
u1sy AN Aug. 8. 1990.
U180 AR Aug. 8, 1990.
U181 Al Aug. 8, 1990.
u1s2 AN Aug. 8, 1990,
U183 AN Aug. 8. 1990.
utss A Aug. 8, 1990.
u1ss Al Aug. 8, 1990.
utes A Aug. 8. 1990
U167 AN Aug. 8. 1990.
u1es AN Aug. 8, 1990. '
u1e Al Aug. 8, 1990.
u170 A Aug. 8, 1990
uin M Aug. 8, 1990.
U2 AN Aug. 8, 1990.
um Al Aug. 8. 1990.
ut7e AN Aug. 8, 1990.
U178 A Aug. 8, 1990.
wn A Aug. 8, 1990.
ulrTs Al Aug. 8, 1990.
u”e AN Aug. 8. 1990.
U100 Al Aug. 8. 1990.
U Al Aug. 8, 1980.
N Al Aug. 8, 1990.
viss A Aug. 8. 1990.
U1de AN Aug. 8. 1990.
u18s Al Aug. 8. 1990.
Utes AS Aug. 8. 1990.
ule? AN Aug. 8, 1990.
ues A Aug. 8, 1990.
U1 A Aug. 8, 1990.
U190 Al June 8, 1989.
uret A Aug. 8, 19%0.
vis2 AN Aug. 8, 1990
U All Aug. 8, 1990.
Ui A Aug. 8. 1990.
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