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EXECUTIVE SUMMARY

This Samplingand AnalysisPlan addressesgroundwaterlevel monitoringactivities thatwill
be conducted in support of the Environmental Monitoring Plan for Waste Area Grouping
(WAG) 6. WAG 6 is a shallow-burial land disposal facility for low-level radioactive waste at
the Oak Ridge National Laboratory,a researchfacility owned by the U.S. Departmentof Energy
and managed by Martin MariettaEnergy Systems, Inc. Groundwaterlevel monitoring will be
conducted at 129 sites within the WAG. All of the sites will be manually monitored on a
semiannual basis. Forty-five of the 128 wells, plus one site in White Oak Lake, will also be
equipped with automaticwater level monitoringequipment. The 46 sites are divided into three
groups. One group will be equippedfor continuousmonitoringof waterlevel, conductivity, and
temperature. The other two groups will be equipped for continuous monitoring of water level
only. The equipmentwill be rotatedbetween the two groups. The data collected from the water
level monitoring will be used to supportdeterminationof the contaminant flux at WAG 6.

xi



1. INTRODUCTION

I.I PROJECT OVERVIEW

This document is the GroundwaterLevel MonitoringSamplingandAnalysis Plan (SAP) for
Waste Area Grouping (WAG) 6 at Oak Ridge National Laboratory (ORNL). Note that this
document is referred to as a SAP even though no sampling and analysis will be conducted. The
term SAP is used for consistency. The proceduresdescribedhereinarepartof the Environmental
MonitoringPlan (EMP) for WAG 6, which also includes monitoringtasksfor seeps andsprings,
groundwater quality, surfe_ water, and meteorological parameters. Separate SAPs are being
issued concurrentlyto describe each of these monitoring programs.

This SAP has been writtenfor the use of .thefield personnelresponsible for implementation
of the EMP, with the intent that the field personnel will be able to take these documents to the
field and quicklyfind the appropriatesteps requiredto complete a specific task. In many cases,
Field OperationsProcedures(FOPs) will define the steps requiredfor 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 FOF Manual) will
be available to personnel in the field.

Information regarding the WAG 6 physical description, geology and hydrogeology, and
waste disposal and regulatoryhistory 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 (EnergySystems 1991), and a descriptionof the purposeand 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 GROUNDWATER LEVEL MONITORING SAP OUTLINE AND OBJECTIVES

The purpose of the GroundwaterLevel Monitoring SAP is to provide field workers with
information on conducting activities that are unique and essential to accomplishing the task of
groundwater level monitoring. Some informationthat is importantto field workers is contained
in other project-level documents. To avoid duplication of this information [which includes
project-levelquality assurance/quality control (QA/QC) andhealthand safety (H&S) protocols],
)therdocuments have been referencedas appropriate. Table 1.1 displays the organizationof 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 referencedocumentswill be availableto the
field workers to carry into the field for direct referenceas the need arises.

"' The objectives of the GroundwaterLevel Monitoring Program, as defined in the EMP, are
to

• evaluate groundwaterlevels to define seasonal fluctuations in the water table;

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

Groundwater Level Monitoring SAP section Project-level reference document(s)
mu||lll llll ii i

Section 1 - Introduction contains limited DOE Environmental Monitoring Plan
information on the EMP, summarizes project
objectives, and summarizes the Groundwater
Level Monitoring activities to be conducted.

Section 2- Task Instructions identifies the DOE Environmental Monitoring Plan;

specific tasks to be conducted, contains activity- WAG 6 Field Operations Procedures Manual
specific instructions on the work to be
performed, and lists the procedures to be used at
various stages of the work.

Section 3 - Quality Assurance/Quality Control DOE g_hud/tyAssurance Project Plan for the

Requirements contains information on the F_vironmental Monitoring Program in Waste
QA/QC requirements specific to groundwater Area Grouping 6 at Oak Ridge National
level monitoring. T_ section also includes Laboratory

information on documentation as well as project
organization and responsibilities.

Section 4- Health and Safety Considerations Energy Systems 5ire Health and Safety Plan for
briefly describes the health and safety aspects of Waste Area Grouping 6 at Oak Ridge National
the activity. Activity-q_ecific instruction sheets Laboratory
0_ated in Appendix 13)are referenced in this
section and will address specific health and

safety iulaes that are not covered by the Site
Health and Safety Plan.

Section $- Waste Management briefly Energy Systems Waste Management Plan
de_ribes the waste management associated with
the groundwater level monitoring. The wastes
associated with this activity will be restricted to

personal protective equipment and very small
quantitiesof decontaminationfluids.

Section 6 - Data Management deecribes the Energy Systems Data Management Plan/
data collection and management activities that Functional Systems Design
will be conducted in the field, and the

procedures for collecting these data to ensure
that accurate data are transferred into the

database.

i i iiii

• evaluate trench water levels to determine the mechanisms for and extent of trench
r, inundation;

• investigate trench, groundwater,and surface water interactions;

• refine the site conceptual model; and

• evaluate existing Interim CorrectiveMeasurescap performance.
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Field workers shouldkeep these objectives inmind when carryingout the activities described
in this SAP. An understandingof, and a constant adherenceto, the objectives of the EMP will
ensurethe collection of datain quantitiesandat the qualitylevel necessaryto meet the objectives.
The activities identified in Table 1.2 will be conducted to meet these groundwater level
monitoring objectives.

Groundwaterlevels will be collected from selected trench and non-trenchpiezometers. The
levels will be obtained using both in situ and manual methods. Data from these activities will
be collected electronically, on various forms (see AppendixA), and in field logbooks.

Table 1.2. GroundwaterLevelMonitoringSAPactivities,purposes,and
qualitycontrol levels

GroundwaterLevelMonitoringSAP EPAquality
activity Activitypurposeandelements controllevels"

1. Healthandsafety_aonitoringof • Ensureworkerhealthandsafety Level I
siteand uncappedwell

2. Groundwaterlevel measurements * Datafor groundwatermodel Level I

3. Equipmentdecontamination * Eliminatecross-contamination N/Ab
betweenwells

4. Wastemanagement * Properlydocumentand manage N/A
personalprotectiveequipmentand
decontaminationfluid

5. Datacollectionandmanagement * Properlyrecordinformationin N/A
logbooks,fieldforms;andproperly
downloaddata fromelectronicfield
instruments

" QCLevelsI-IVinthe EMPcorrespondtoQCLevelsA-Din theQualityAssuranceProjectPlanforthis
project(DOe1993b).

b N/A- notaEplicable

1.3 MONITORING LOCATIONS AND FREQUENCIES

The EMP specifies that 128 groundwater monitoring wells and/or piezometers will be
monitored using a combinationof manual andautomaticmethods, and one location at White Oak
Lake (WOL) using automatic methods. Automatic water levels will be monitored in 28 trench
wells or piezometers and 17non-trenchwells or piezometers and at a location in WOL. This set
of 45 wells and the WOL site is further divided into Group A, Group B, and Group C
(Table 1.3). Wells having automatic water level monitoring equipmentthat will be rotated are

. split roughly in half (A andB), and grouped so that trench andnon-trenchwells in the same area
' are monitored at the same time. Group C consists of the wells and the WOL site having

dedicated level, temperature, and conductivity monitoring equipment. The locations of these
wells are provided in Fig. 1.1, together with other site featuresthat are relevant to the specific
activity of groundwater level monitoring. Manual water-level monitoring will be performed on
83 monitoring wells or piezometers located outside the trench areas as listed and shown in
Fig. 1.2. In addition, Group A and Group B wells will be monitored manually when the
automatic systems are not in place.
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Table 1.3. Automatic water levels' location groupings

Group A Group B Group C

Trench wells

2209 2083 2409 (I-I)b

2217 2084 2202 (H)b
2221 2105 2528 (H)b
2252 2117 2365 Crl)b
2290 2190
2305 2256
2306 2260
2489 2263

2499 2349
2503 2472
2522 2479
4018 2529

Deep nontreneh wells"

845 401 2469(I-l)b

1225 DP-2
DP-4 DP-3
DP-7 399

Shallownentrenehwell_

DP-5 644 347 (H)b
851 382 (I'1)b
835 848 (I'I)b
836

White Oak Lake Site"

WOL(H) b

i

"Telog level tntekers installed unless otherwise noted.
b(l-l) - HERMITdataloggea"installed.
c Deep wells require a $0-t_cable.
"Shallow wells require• 25-fl or 35-tt cable.
"The WOL site will require • 50-tt cable.

NOTE: Well casing elevations, total depths, and tuned intervals are provided in Appendix C.

, Nine locations selected in the WAG 6 interior and on the downgradientperimeter will be
' insmmlented for continuous monitoringof waterlevels, temperature,and conductivityas shown

in Table 1.3. Trenchwells were selected for continuousmonitoring from low-lying areaswhere
perennial groundwaterinundationof trenchescurrentlyexists.
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Wells To Be Manually Monitored'

Well Numbers

367 838 937 1241
374 839 938 1242
376 840 939 1243
377 841 940 1254
379 842 941 1257
383 843 945 1258
385 844 999 1659
636 846 1000 1671
637 847 1001 1672
638 849 1002 1673
641 850 1003 NWQ-1
647 852 1036 NWQ-2
648 853 1037 NWQ-3
650 854 1039 NWQ-4
652 855 1166 NWQ-5
656 856 1233 NWQ-6
745 857 1234 DP-1
831 858 1236 DP-6
832 859 1237 DP-8
833 860 1238 DP-9
837 936 1240

* In additionto thesewells, GroupA or GroupB wellswill be monitoredmanuallywhentheautomaticwaterlevel
systemsarenot in place.

Fig. 1.2 (continued)
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2. TASK INSTRUCTIONS

This section identifies the specific groundwater-level-monitoringtasks to be performed to
meet the objectives of the EMP. In all cases, fieldwork will be accomplished accordingto this
SAP. Any deviations from this SAP will be documentedon a WAG 6--Monitoring Variance
Request Form (MV-01) and approved before implementation. If for any reason a task is not
completed, the reasonalso will be documentedon a WAG 6--Monitoring Variance RequestForm
(MV-01). Any problem or corrective action taken will be documented on the
WAG 6--Groundwater Level Inspection andRecord of Downloading Scan Form (GW-02) and
in the field logbook.

Groundwaterlevel monitoringis to be conductedatWAG 6 on 128 wells or piezometersand
one location at WOL. Manual waterlevel monitoringwill be performed on 83 non-trenchwells
and those wells not currently being automatically monitored (group A or B wells) on a
semiannualbasis as described in Sect. 2.1. The semiannualmonitoring will proceed during the
first and third quarter. Automatic level monitoringwill be performed at 28 trenchwells, 17 non-
trench wells, and one location at WOL on a rotationalbasis as described in Sect. 2.2.

A flowchart of the tasks to be conducted as part of this activity is displayed in Fig. 2.1.
This flowchartgraphicallydepicts the sequence in which the tasks will be conducted, the decision
points associatedwith conducting the tasks, and when information will be recordedon the forms
for datacollection and management.

2.1 MANUAL WATER LEVEL lt_n_t$_]tlK_ql_

2.1.1 Measurement Guidelines

Manual waterlevel measurementswill be obtainedfrom the 83 wells shown in Fig. 1.2 on
a semiannual basis, plus the Group A or Group B wells not currently equipped for automatic
water level measurement. All wells will be visited to recordwater level manually or to confirrn
presence of automatic equipment. All measurements must be completed in a 24-h period. In
order to obtain groundwater level measurements, the following equipment is required:

• personal protective equipment (PPE),
• water level indicator,
• field logbook, and
• WAG 6--Manual Water Level MeasurementsForm (GW-03).

The water levels will be measured to the nearest 0.01 ft using a water level indicator
according to Environmental Surveillance Procedure (_P)-302-001. The following guidelines
shall be adhered to when obtainingwater level measurements.

. • Don PPE as specified by the Site H&S Officer (SHSO) and/or Site Health Physicist.

• Remove the cap from the well.

• Have H&Spersonnel check the atmosphereinthe well casing anti in thebreathingzone with
a photoionization detector (PID) or flame ionization detector (FID).



_ ItL'_ GROUNDWATERLEVELMON,_OR,NGAC_,V,_Y_LOWC.AR_g
"_ OAK RIDGENATIONALLABORATORYCDM FEDERAL PROGRAMS CORPORATION
- = ,ub=_ ofC,mpDrum-k UcXoo_¢. OAK RIDGE,TENNESSEE FIGURE No. 2.1



2-3

• If the breathing zone atmosphereis not hazardous according to the H&S Plan, lower the
water level indicator probe into the well casing. If the breathingzone is determinedto be
hazardous, then the site will be abandoned, the water level will not be measured, and a
WAG 6--Monitoring Variance Request Form (MV-01) will be completed.

• Whenthe alarmsounds and/or the indicatorlight on the side of the waterlevel indicatorreel
illuminates, stop lowering the probe.

• Read the depth to wateratthe well casing survey mark and recordit in the WAG 6--Manual
Water Level MeasurementsForm (GW-03) and in the field logbook.

• Remove the water level indicator from the well.

2.1.2 Decontamination

The water level indicator must be decontaminated at the monitoring location before
subsequent use according to ESP-900. The following guidelines shall be adhered to when
decontaminatingthe water level indicator.

• Wipe the probe and the used portion of the water level indicator line with a paper towel
moistened with distilled/deionized, organic-free water [American Society for Testing and
Materials (ASTM) Type 11]andlaboratorydetergent.

• Rinse the probe and the washed portion of the line with ASTM Type H water.

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

• Handle investigation-derivedwaste according to Sect. 5.3.

2.2 AUTOMATIC WATER LEVEL EQUIPMENT INSTALLATION AND OPERATION

Automatic water level measurementswill be obtained from the wells listed in Table 1.3 on
a rotational basis. Group A wells (Fig. 2.2) will have Telog Level Trackers installed at the
beginning of the project. At the direction of the ORNL Groundwater Coordinator, the Telog
Level Trackers will be removed from the Group A wells, decontaminated at the WAG 6
decontaminationfacility, and then installed in the GroupB wells (Fig. 2.3).

Telog transducersinitially installed inthe GroupA trench wells will be permanentlymarked
as trench transducersso that they can be placed into the GroupB trenchwells when rotated. At
no time will a trench well unit be placed in a non-trenchwell, because contaminantlevels are
historically higher in trench wells.

' Group C wells (Fig. 2.4) will have HERMIT Data Loggers installed in all nine locations
(Table 1.3). All these units are to be left in place during the entire 12-month baseline period.
Wells equipped with HERMH'Data Loggers will monitor temperatureandspecific conductivity
as well as water level.



.i
1"-300'

GROUP A WELLS

OAK RIDGE NATIONAL LABORATORY

_ ORNL WAG 6 FIGURE No. 2.2
" CDM FEDERAL PROGRAMS CORPORATION
o • mmbaidhtryof Camp DruNr k idoXee Inc.



> WELLS"_ GROUP B

i OAK RIDGE NATIONAL LABORATORYORNL WAG 6

_- CDM FEDERAL PROGRAMSCORPORATION FIGURENo. 2.3
• tmbMdiarF of Camp Drwser & J_Kee Inc.



IP

-_ GROUP C GROUNDWATER LEVEL MONITORING LOCATIONS

OAK RIDGE NATIONAL LABORATORY

ORNL WAG 6

"_ CDM FEDERAL PROGRAMS CORPORATION

• ,ubaldla_,of Camp Drm.mr & MoKe, Inc. FIGURE No. 2.4



2-7

2.2.1 Telog Water Level Tracker and HERMIT Data Logger Installation and Monitoring

Installation of the Telog and HERMIT systems for continuous water level monitoring will
be conducted in accordancewith the FOPs and with manufacturers' instructions. The equipment
required for Telog installation and monitoring is specified in Table 2.1. Equipment required for
HERMIT Data Logger installation and monitoring is specified in Table 2.2.

Table 2.1. Required _equipment for Telog installation and monitoring

Spare In-service
quantity quantity Item Model
llll i i i i,Hi j

2 20 Telog Level Tracker WLS-2109e

2 N/A" Internalbatteryreplacement B-PIA

2 1 Data transfercable C-21ATC

N/A 1 Data transfersoftware S-21PCX

1 1 Laptoppersonal computer N/A

2 13 Druck sensor cable - 35 ft PDCR 940-15-8
and

3 7 Druck sensor and cable - 50 ft PDCR 940-15-15
i i i i i

° N/A = notapplicable

t

Table 2.2. Required equipment for IIERMrr installation and monitoring
ii

Spare In-service
quantity quantity Item Model

1 9 HERMIT 1000C datalogging system Model SE1000C
with RS232 interfacecable

Hi/Lo alarm cable

Externalpower supply adaptonc

Data transfersoftware

1 9 Pressure transducer Model PXD-260

1 9 Conductivity/temperatureprobe Model CTS-100/DH

_ 1 I Laptoppersonal computer NIA"

• N/A = not applicable
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The following equipment will be needed in the field:

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

s Telog Level Tracker (Table 2.2) or HERMITData Logger Equipment(Table 2.2),

• field logbook,

• WAG 6--Water Level MonitoringRecorderinitialization/RemovalForm (GW-01),

* WAG 6---GroundwaterLevel Inspectionand Recordof DownloadingScan Form (GW-02),
and

* laptop computer(for downloading data).

The pressure transducersand conductivity probes of the HERMIT Data Loggers will be
installed within the screened intervalsof the wells. The transducersof the Telog Level Trackers
will be installed below the currentgroundwaterelevation. Refer to AppendixC for well data
such as screened intervals and total well depths. Refer to the equipment installationmanuals for
detailed, step-by-step installation procedures for the Telog Level Tracker and HERMIT Data
Logger. In general, the following steps for installationshould be followed:

• Don PPE as specified by the SHSO and Site Health Physicist.

• If installingthe equipmentinitially, carefullyunpackthe equipmentand check for damages.
Use the WAG 6---GroundwaterLevel Inspectionand Record of Downloading Scan Form
(GW-02), entering information in all the provided blanks. Label the equipment with
supplied labels clearly indicating a unique tracking identification numberfor that specific
Telog Level Tracker or HERMIT Data Logger.

• If the installation is part of a rotation sequence, carefully note in the field logbook the
identification 0D) number of the equipment together with the well type (trench or non-
trench)and well number from which the equipmentis removed. Use the WAG 6--Water
Level Monitoring RecorderInitialization/RemovalForm (GW-01), entering information in
all the provided blanks.

• Transportthe equipmentto the decontaminationareaandperformthe decontaminationof the
equipment,using EnvironmentalSurveillance Procedure(ESP)-900 where appropriateand
following the generalguidelines specified in Sect. 2.2. This applies to new equipmentalso.

• Remove the cap from the well at the installation location.

. Have H&S personnel check the atmospherein the well casing and the breathing zone with
' a PID or FID.

• If contaminantlevels in the breathing zone atmosphereare not above ambient levels, begin
the process of installing the automatic water level monitoring equipment. If contaminant
levels are above ambient levels, leave the site and prepare a Monitoring Variance Request
Form (MV-02). Refer to the manufacturer'sinstallationmanuals for specific, step-by-step
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procedures, and to WAG 6--FOP II, "Pressure Transducer Deployment." Use the
WAG 6--Water Level MonitoringRecorderInitialization/Removal Form(GW-01), entering
information in all provided blanks. Note that the "RecorderID No." is for software
reference. Record the computer date and time to verify logger synchronization.

• Carefully note in the field logbook the ID numberof the specific equipmentbeing installed
and the type of well receiving the equipment. Checkto see if the equipmentis marked as
a trenchunit, and referto Table 1.3 to ensurethat equipmentis consistently rotatedbetween
trench wells or piezometers and between non-trenchwells or piezometers. EQUIPMENT
MUST NOT BE ROTATED FROM TRENCH TO NON-TRENCH LOCATIONS.

• Wheninstalling the automaticwater level equipment, also note the length of the transducer
cables, and match long andshort cables to deep andshallow wells (Table 1.3).

• Check to ensure that the equipmentis functional, and check the calibrationof the equipment
using the WAG 6---Water Level Recorder Calibration Check Form (GW-04) entering
information in all provided blanks.

A Hermit Data Logger and its associatedequipment also will be installed at the WOLsite.
The pressure transducer and conductivity/temperatureprobe will be installed in a 4-in. well
screen. The well screen will be situatedhorizontally in the lake and securedto the lake bottom
using an anchor.

The datacollected by the Telog Level TrackersandHERMITData Loggers will consist of
records of water l_,velsfor every 15 min of operation. Temperatureand conductivity also will
be monitored every 15 min in wells fittedwith HERMITData Loggers. Note thatHERMITData
Loggers in the GroupC wells andthe WOLsite will not be rotated. The Group A wells will be
monitored startingat month one.

Each HERMIT Data Logger and the associated accessories must be secured at each
monitoring location to prevent tamperingwith the instruments. Appropriatesecurity measures
(e.g., field enclosures) will be determinedby the FTM and must be indicativeof the level of risk
presentedby site workers or trespassers. A calibrationcheck of the pressure transducer of the
Telog Level Tracker and the pressuretransducerandconductivity probeof the HERIVlITSystem
will be performed according to the schedule listed in Table 2.3. The check of the pressure
transducer calibrationwill be conducted according to WAG 6--FOP 12, "PressureTransducer
One-point CalibrationCheck." The calibrationcheck of the conductivity/temperatureprobe will
be conducted according to the procedures in Sect. 3.4.1.

2.2.2 Data Downloading Schedules and Procedures

At the commencementof continuous and rotationalmonitoring activities, Telog datawill be
downloaded for processing on a daffy basis until the FTM has sufficient e_,idenceto confirm

. proper functioning of each Telog Level Tracker. At that time, downloading of data will be
, conducted twice per week, then once per week, twice per month, and finally once per month.

After obtaining sufficient evidence to confirm functioning of each Telog system, the FTM will
determinewhen the frequency for downloading of data will change.
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Table 2.3 Equipment calibration check schedule

Task Equipmentname Check" Scheduleb Location Calibration
procedure

Water Telog Level tracker Monthly Annually Field User's Manual;
level FOP 12°

User's Manual;
HERMIT 1000C system Monthly Annually Field FOP 12o
w/CTS-100/DH conductivity/
temperatuareprobe
w/PXD-260 pressure transducer

• A calibration cheek also will be performed at the time of equipment initializttion.
b Calibration can be performed more frequently if equipment cheeks reveal the necessity to do w.
" Procedures given in WAG 6--FOP 12 will be used to cheek the _fibration of the pressuretransduaers.

The calibration of the HERMrr system eondu_vityprobe wW be checked at,cording to the procedure provided in Sect. 3.4.1.

At the commencement of continuous multiple-parameter monitoring activities, HERMIT data
will be downloaded for processing on a daily basis until the FTM has sufficient evidence to
confirm proper functioning of the HERMIT data logging system. At that time, downloading of
data will be conducted twice per week, then once per week, twice per month, and finally once

per month. After obtaining sufficient evidence to confirm functioning of each HERMIT data
logging system, the FTM will determine when the frequency for downloading of data will
change.

Downloading data obtained by Telog Level Trackers and HERMIT Data Loggers will be
accomplished using a laptop computer according to manufacturer's instructions. Data from each
of the data collectors may be downloaded using several different options depending on the
quantity and chosen format of the data to be downloaded. In general, data obtained by Telog
Level Trackers and HERMIT Data Loggers will be downloaded using the following guidance.

Telog Level Trackers

• Connect the recorder to the laptop computer using the C-21ATC cable.

s Turn on the laptop computer and press enter.

• Input or check the current date and time of the recorder. When completed, press enter.

• Select F 1 from the menu in order to interrogate the 2100 Recorder.

• Select F 1 from the main menu to analyze recorder data.

• Select F10: Return to analyze recorder menu.

• Select F4: Save recorder data to disk.

• Enter a file name of 8 characters or less using DOS naming conventions. This will save the
data.
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• Select F10 to returnto the main menu.

HFAt_MITData Loggers

• Connectthe laptop computerto the RS232 Port of the data logger, turn on the laptop, and
press any key to "wake up" the data logger.

• Beginning at the recorderstatus display, press enter and hold it down while pressing start.

• Select PORT from the system set up menu and press Stop/Next.

• Press the DATA key and select the appropriatetest number by pressing ENTER (for the
default)or scan to the desired test numberand press ENTER.

• At the "StartPercentage" prompt,press ENTERfor the default (0%), or scanto the desired
startpercentage andpress ENTER.

• At the "EndPercentage"prompt, press enter for thedefault (100%), or scan to the desired
end percentage and press ENTER.

• Press ENTER to begin datatransfer.

• Press STOP/NEXT to end.

After being downloaded, data will be edited and analyzed according to Sect. 6 and
WAG 6--FOP 10.

2.3 EQUIPMENT MAINTENANCE AND SERVICING

Maintenance activities may be required to keep the on-site equipment in proper working
order. If problems are encounteredwith any of the on-site equipment, servicing must be done
immediately. To maintainthe continuityof the equipmentused, servicing should bedone on-site.
If on-site repairis not possible, the equipmentmustbe replacedwith a factory-calibratedalternate
of the same brand and model number. The calibration of the equipment must be checked
following replacement. If on-site repair is possible, the calibrationof the equipment must be
checked 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 equipmentservicing or replacementmust be completely documentedin the WAG 6--Reoxd
of Repair Form (RF-OI) and equipment logbook. Each equipment service entry into the
documentationform must be initialed by the person performing the service. Groundwaterlevel
monitoringpersonnelare also referredto equipment instructionmanuals foradditionalcalibration
and maintenance information.

'1
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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 WasteArea Grouping 6, Oak Ridge National laboratory, Oak Ridge,
Tennessee (CDM Federal 1993) that are requiredto implementthe EMP andthis SAP. Subjects
addressed in this section include, but are not limited to, monitoring program organizationand
personnelresponsibilities,documentationproceduresandprotocols, monitoringQCrequirements,
decontamination procedures, and equipment calibration and maintenance. The QA/QC
considerations presented in this section have been developed to ensure that the data generated
duringall phases of the EMP will be of known quality and legally defensible.

Work on this assignmentwill be performed in accordancewith the following:

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

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

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

• Quality Assurance Project Plan for the Environmental Monitoring Program in Waste Area
Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, Tennessee, DOE/OR/01-
1193&DI (DOE 1993b); and

• WAG 6 Field Operations Procedures Manual,

This SAP has been reviewed for QA/QC requirementsby the Contract QA Manager, who
will maintainQA oversight for the durationof the project. In addition, all deliverables will be
subject to technical review by CDM Federal Programs Corporation (CDM Federal) technical
specialists. All deliverablespresentingmeasurementdata will be reviewed by the CDM Federal
QA staff. A descriptionof the project Data Quality Objectives can be found in the EMP.

3.2 MONITORING PROGRAM ORGANIZATION

The EMP personnel comprise a sub-taskteam of the Monitoring and Laboratory Analysis
Group. The principalgroundwater level monitoringpersonnel assigned to conduct the WAG 6
EMP field activities are:

, • Charles Cailis (ProjectManager)
" • David Johnson (QA Specialist)

• Donnie McCurry (Field Task Manager)
• Richard Stout [GroundwaterLevel Monitoring Sample Task Leader (STL)]
• Michael Charko (Field Technician)
• Richard Stout (Field QC Coordinator)
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Figure 3.1 shows the projectorganization,reportingrelationships,andlines of authorityfor
this project. General responsibilities of the field personnel are discussed in Table 3.1. Other
personnel will be assigned as necessary.

3.3 FIELD DOCUMENTATION

EMP field documentationshall consist of:

* one master site logbook (to be maintainedat field headquarters),
* an equipment maintenance andcalibrationlogbook,
• an activity-specific field logbook for GWL,
• a telephone logbook,
• project numberand activity-specific field forms (see AppendixA), and
• bar code labels.

All documentationmust be completed in waterproofblack ink, and corrections must be
marked throughwith a single line, dated, and initialed. Handwrittendocumentsmust be legible.
Table 3.2 displays where, and what kind of, informationmust be recorded.

Field Docmmmtation Fonm

Field documentationforms will be the primary documentationof all EMP field activities.
The following forms, which are located in AppendixA, are to be used for the specific activities
addressed in this SAP:

• WAG 6 - WaterLevel MonitoringRecorderInitialization/RemovalForm (GW-01),
• WAG 6 - GroundwaterLevel Inspection and Recordof Downloading Scan Form (GW-02),
• WAG 6 - Manual Water Level MeasurementsForm (GW-03),
• WAG 6 - WaterLevel RecorderCalibrationCheckForm (GW-04),
• WAG 6 - Monitoring Variance Request Form (MV-01), and
• WAG 6 - Record of Repair Form (RF-01).

Any information pertinent to the currentfield activity or field conditionthat is not requested
on the field documentationform should also be entered in the _Comments" section of the form
and in the field logbook. The forms used at each site will be numberedsequentially, using bar
codes. The bar code will be located at the bottom right of the form and also enteredinto the
field logbook. In addition, any charts, oversize pages, and other printed material (e.g., data
plots, sample times) pertinent to current field activities will be securely attached to the
corresponding field documentation form. The form number of the corresponding field
documentationform must be writtensomewhere on the attachedmaterial.
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Table 3.1. General responsibilities of WAG 6 EMP principal contractor personnel

Position Responsibilities
i ii i iiIIIlllml mill I I I I I II

Project • Approving the SAP and verifying that all appropriate QA requirements, as
Manager specified in the WAG 6 QA Plan and in this document, are met in all field

monitoring activities;

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

• investigating field-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 Monitoring
Variance Request Form (MV-O1), to the WAG 6 Program Manager for
approval;

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

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

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

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

improvements.

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

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

• ensuring that there are adequate numbers of properly trained personnel for
implementation of the groundwater monitoring activities;

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

• keeping well-informed of scheduled interim remedial action and site upgrade
construction activities, especially when such activities may hamper groundwater
level monitoring activities or affect data quality objectives and/or QA
objectives;

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

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

• managing or performing field monitoring activities, and emmfing that all such
activities are performed and docum_ted in accordance with QA protocols and
approvedprocures;
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Table 3.1 (continued)
u

Position Responsibilities

• submitting all field documentationand electronic site datato the Project
Managerfor review; and

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

QA • Advising the contractProject Managerand team membersof QA matters;
Specialist

• identifying project QA requirementsandpreparing QA proceduresas required;

• reviewing and approving the SAP and all subsequentchanges to the SAP;

• conducting or arrangingscheduled auditsor surveillancesof taskactivities;

• evaluating qmdityperformancedatafrom quality investigations, audits, and
reviews;

• preparing monthly QA summaryreportsfor corporatemanagement;

• conducting or arrangingQA training;

• tracking the implementationof QA requirementsin this plan and consulting
periodically with the Project Manager;

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

• initiating, reviewing, and following up on correctiveactions as necessary.

Field QC • Implementationand docummltationof trainingrequirements,
Coordinator

• QC review and verification of field forms and logbooks, and

• verification of properFOP uaqe.

Field • Maintenanceand calibrationof portableequipment,
Technician

• invantory of supplies,

• monitoring kit preparation,

• waste management, and

• properdocumentationof all field activities.

Sample • Performanceand documentationof all field activities,
Task Leader

" • installation and maintenanceof all dedicated equipment, and't

• monitoringand dataacquisition activities.

i m m,i,
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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 • A list of all field logbooks;

• temperature, weather conditions, and names and titles of personnel
present during field activities;

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

• outline of daily field activities;

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

• field changesor variances.

Equipment • Equipment name, serial number, and ID number,
Maintenance and

Calibration Logbook • date of each calibration event,

• identity of person performing calibration, and

• calibration settings and values.

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

• a description of site activities in specific detail;

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

• a 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.

Site Telephone . Date of call,
Logbook

• time of call,

• whether incoming or outgoing,

• participating parties, and

• subject and pertinent information.
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3.4 ACTIVITY-SPECIFIC QUALITY ASSURANCE/QUALITY CONTROL
RF_UIREMENTS

3.4.1 Automatic Monitoring

All forms to be completed for each Telog or HERMITrecorderinstallationareprovided in
AppendixA. All blanksmust be completed. The "RecorderID No." is for software reference.

Operationchecks will be performedon all Telog Level TrackersandHERMITData Loggers
wheneverdata areelectronically downloaded. Calibrationchecks will beperformedinitiallyupon
installing the equipmentand on a monthly basis thereafter. Calibrationchecks of the pressure
transducers will be performed according to WAG 6--FOP 12. Any differences greater than
0.1 ft will be cause for repeatingthe calibrationcheck. If, afterrepeating the calibrationcheck,
the difference between the manual water level and that obtained by the data collecter is still
greater than 0.1 ft, then the transducerwill be removed from service. The WAG 6--Record of
RepairForm (RF-01) will be used. All blankson the form will be completed.

The calibration of the conductivity/temperatureprobe will be checked according to the
following guidelines.

Temperature

• Ensure that the probe is properly connected to the data logger.

• Prepare a containerfilled with ice. Add water to the containeruntil it is at the same level
as the ice.

• Place the probe in the containeruntil the sensors of the probe are immersed.

• Stir the probe in the iced water, allowing timefor the temperatureto stabilize (about5 min).

• Check the temperaturereading of the data logger and compare it to the temperatureof the
ice water (O°C).

• If the temperaturereading is greater than 1°C, begin stirring the probe in the iced water
again and repeat the calibrationcheck.

• If the temperature reading is still greater than 1°C, remove the probe from service and
complete a WAG 6---Recordof Repair Form (RF-01).

• Replace the out-of-service probe and repeat the calibrationcheck.

Conductivity

' • Ensure that the probe is properlyconnectedto the datalogger.

• Place the probe in a solution of known conductivity until the sensors of the probe are
immersed.

• Allow time for the probe to stabilize in the solution (about5 min).
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• Checkthe conductivity reading of the data logger and compare it to the known conductivity
of the solution.

• If the differencebetween the conductivity readingandthe known conductivity of the solution
is greater than 1.0%, repeatthe calibration check.

• If the difference between the reading and the known conductivity of the solution is still
greater than 1.0%, remove the probe from service and complete a WAG 6--Record of
Repair Form (RF-01).

• Replace the out-of-service probe and repeat the calibration cl,_ck.

All pertinent information will be recorded in the field logbook and on appropriate
worksheets, which include: WAG 6--Water Level Monitoring RecorderInitialization/Removal
Forms (GW-01), WAG 6--Water Level Recorder Calibration Check Forms (GW-04), and
WAG 6--Monitoring Variance Request Forms [MV-01 (see Appendix A)].

A WAG 6--GroundwaterLevel InspectionandRecord of DownloadingScan Form (GW-02)
must be used to document all downloading activities for data reduction. All blanks must be
completed, The "Download Device" column is for recording the type and ID number of the
device into which the data were downloaded.

3.4.2 Manual Monitoring

Measurement accuracywill be establishedby takingrandommultiplemeasurements. These
multiple measurementswill be documented in the field logbook. Variations in measurementdata
from a well that exceeds 0.1 ft will be cause for repeating the measurements. No calibrations
will be performed by field personnel on manual water level measuring equipment. Electronic
water level indicators for manual measurements are calibrated by the manufacturer before
shipment. Currently, methods for checking the calibrationof water level indicators are being
explored. If an appropriatemethod is identified, then a WAG 6---MonitoringVariance Request
Form (MV-01) will be completed, and the calibration of each water level indicator will be
checked. If a sensor is damaged or suspect, it will be returnedto the manufacturerfor factory
service and calibration.
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4. HEALTH AND SAFETY CONSIDERATIONS

The provisions of the project H&S Plan are mandatoryfor all personnel assigned to the
program, in no case may work be performed in a mannerthat is inconsistentwith the intentand
cautions express_ in the project H&S Plan. All field personnelwill be properlytrainedin H&S
regulations associated with handling hazardousmaterials and the safe operation of sampling
equipment. All personnel will be trained as specified in the project H&S Plan.

In general, personnel will work in groups or pairs. However, personnel will performsome
work activities independentlyof 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 keepingtrack of personnel workingindependently. Beforeleaving any radioactive
or muddymonitoring areas, all personnel and conveyed equipment will be checked with a beta-
gammameter for evidence of radiological contamination. Personnel will take precautionsto help
prevent contact with hazards identified in the projectH&S Plan.

The SHSO and Site Health Physicist shall specify the PPE required for site activities, tasks,
and work zones. This specification shall be based on possible site contaminants, Occupation
Safety and Health Administration (OSHA) guidelines, and chemical and radiological hazards
information. The SHSO and/or Site HealthPhysicist shall train all site personnel in PPEdonning
and doffing proceduresbefore beginning any site activities. The task instructionsin AppendixB
address activity- and location-specificH&S issues.
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$. WASTE MANAGEMENT

The WAG 6 EMP Waste ManagementPlan (WMP) states that CDM Federal, as waste
generator, will perform waste segregation, packaging, labeling, and transportationas required
duringthe project. [Waste Management Operations(WMO) will transportliquid waste fromthe
temporary waste storage area to the appropriatefacility.] CDM Federal is not responsible for
final disposition of w&_te.

Anticipated wastes from groundwater level monitoring activities includes decontamination
fluids, PPE, and various other trash items such as used paper towels and plastic sheeting. No
soil or purge water waste will be generatedduringthis activity.

$.1 ORGANIZATIONAL _NSIB_

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

Laboratory Certification Official

The LaboratoryCertificationOfficial has the following responsibilities:

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

• reviewing and approving project WMPs and WMP checklists, and

• providing direction if an unforeseen waste situationis encountered.

Generator Certification Official

The GeneratorCertification Official has the following responsibilities:

* serving as interface between the project, the ORNL Laboratory CertificationOfficial, and
the ORNL WMO in addressinggeneratorproblems and waste certificationrequirements,

• initiatingpreparationof the Waste Pickup Request Form;

• certifying that the waste was packaged in accordancewith ORNL waste acceptancecriteria,
the ORNL SLLW certification program, and SLLW QA Plan requirements,

• makingarrangementswith WMOfor pickup andtransferof waste packagesto the designated
storage or treatment facility; and

's

' s assuming other duties as specified in the V/kiP.
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Field Task Manager

The FTM has the following responsibilities:

* ensuring that site personnel follow the WMP,
, coordinatingwith Health Physics (liP) and IndustrialHygiene (IH), and
s assuming responsibility for transportationof solid waste as required.

Sample Task Leader

As the waste generator, the STL has the following responsibilities:

* properly containerizing, packaging, and segregating all waste generated as part of the
project;

* interfacingwith the FTM to ensure that any issues pertainingto SLLWcharacterizationare
promptlybroughtto the attentionof the responsibleindividualsand that anynew certification
requirementsare promptly instituted;

s assisting the GCOwith thepreparationof the Waste PickupRequestForm andthe Container
Packing List; and

s assuming other duties as specified in the project WMP.

Health 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
contaminatedmaterials.

5.2 GUIDANCE IX)CUMENTS

The following documents will provideguidance for waste managementactivities conducted
during the implementationof the WAG 6 EMP:

• WAG 6 Project WMP,
• "Waste Management" (ESP-1000),
• WasteAcceptance Criteriafor Radiological Solid WasteDisposal (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,and
• Management oflnvesttgation-dertved Waste During Site Investigations (EPA 1991).

$.3 WASTE CHARACTERIZATION/SEGREGATION

When waste is first generated, it will be containerizedat the site. Table 5.1 shows the
various categories into which waste will be segregated for this project, the criteria for
segregation, andpackaging requirements.
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t.h

l)ecmmminmi_ 22 Basedmsprocedure:scdvent, Ammge with Carboy Process wastetreaunentplato
water acid, etc;a or BI'v LGWOI_
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5.3.1 Solid Waste

As it is generated(when possible), or atthe end of each day, HP personnel will use portable
alphaandbeta/gammadetectorsto monitorthe materialremoved for the presence of radioactivity.
They will designate waste as being "Clean," "Very Low Activity," or "Low Level" Waste.

Because the STL and the other field personnelwill be moving from well to well duringthe
day when conducting some of the water level measurement activities, PPE and other waste
generatedat each nonradioactivearea well will be placed in a plastic bag labeled to indicate this
material was generatedfrom the controlzone only. This bag will be carriedwith the STL or left
inside the controlled zone to be screened by the HP for disposal designation. Solid waste
generated in radioactive areas will be controlled in the areas.

5.3.2 Liquid Waste

Liquid waste from decontamination activities will be accumulatedin containers at the
decontamination area. According to the project WMP, containers of liquid waste will be
monitored for radioactivity, volatile organics, andpH. When a containeris full, a sample will
be takenfollowing WMOprocedures,and theLiquidWaste LaboratoryCertificationOfficial 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 replacementaccumulationcontainerwill be used.

5.4 WASTE PACKAGING

Afterwaste has been characterizedandsegregatedaccordingto category, waste packets can
be created. Waste is packaged by the STL according to guidance provided by the GCO. A
Waste Item Description Form is filled out for each packet. One bar code label is placed on the
waste packed, 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 STL will complete a Waste Pickup RequestForm
to be submitted to WMO by the GCO. The Waste Managaement Plan, Waste Management
forms, andtheir instructionsfor use, as well as the solid andliquidwaste acceptancecriteria, will
be located on site in the WAG 6 project trailers.

5.5 WASTE TRANSPORTATION

When the liquid waste can be categorized, the original containersite will be consideredthe
temporary waste storage area and the drums will be transported by WMO. Energy Systems
personnel will manage and conducttransportationof all wastes to locations outside WAG 6.

,i
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6. DATA MANAGENEENT

6.1 INTRODUCTION

The datamanagementteam will create"BlankFormBooks" filled withpreviouslybarcoded
forms to be used by the field teams. Eachtype of form will be stored in a separatebook and will
have the bar code pre-attachedto the bottom rightcorner of the form. A copy of the appropriate
form will be insertedon the outside coverof the "BlankForm Book," andthe binderwill signify
the form number. The form bar code label will be scannedby the STL enteringit into the bar
code readerfor uploading to the data base when using the form. If that form is not used after
being takento the field, the STL will return the blankform 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 numberswill serve as identifiersfor location of the forms in the files. Whenthe
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 completedforms and the data diskettedownloadedfrom the bar
code reader on a daily basis. The electronic data 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 Groundwater Level Monitoring Program will be
obtained manually and electronically. A majorityof the manual data will be entered into the
WAG 6 data base using bar code equipment. However, field documentationforms also will be
completed and used by the sampling team as a quality check against the data base. Electronic
datawill be collected by Telog and HERMITdatacollectors and will be downloaded, edited, and
analyzed by the sampling team.

6.2.1 Manual Data

Manualdata generatedfor groundwaterlevel monitoring will consist of manually measured
water levels. A majorityof the manual datawill be entered into the WAG 6 data base using bar
code equipment. However, field documentationforms also will 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 readerwas correct.

6.2.2 Electronic Data

Raw electronic datagenerated for groundwaterlevel monitoring will consist of continuous
records of waterlevels and some water quality data. Electronicdatawill be downloaded, edited,
analyzed, and gatheredinto monthlysite reportfiles. Data files will be traced, fromdownloading
to arc,hiving and internalverification, on the Electronic Data File Management Form presented
in the WAG 6 FOP Manual. The following guidelines should be followed when manipulating
electronic data.
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• Download water level data collected by the Telog and HERMIT data collectors according
to manufacturer'sinstructions.

• A disk operating system (DOS) editing tool will be used to combine data sets.

• Copy the raw data to a working 3.5-in. high-density (HD) diskette and to the archival
Bernoulli. Use the workingdiskette to "cleanup" data. Attachthe disk label to the archival
Bernoulli andplace in temporarystorage. Attacha second label to the workingdisketteand
begin processing.

• Use EXPORT, the FLOWLINK data translation module, to export the FLOWLINK-
formatteddataset to ASCIIoforma_uxlfiles.

• Use the EZ-BRKprogram, or similar validationsoftware, to remove redundantdata andto
gather the data in monthly files and create monthly summarytables and charts.

• When all datahave been processed for all sites for the month, assemble a transfer package
of the archival Bernoulli and correspondingworking diskettes. Recordeach on a Log Sheet
and send all materials (i.e., transfer package and Log Sheets) to the Data Manager for
uploading to the Oak Ridge EnvironmentalInformationSystem (OREIS).

6.3 PROCEDURF_ FOR COMPLETING GROUNDWATER LEVEL (GW) FORMS

The WAG 6 groundwaterlevel monitoringteam will be using a barcode readerin the field,
when available, to recordmost of the information that will be tracked in the WAG 6 projectdata
base.

GW-01: WAG 6 -- WATER LEVEL MONITORING RECORDER INITIALIZATION/
REMOVAL FORbi

Before leaving the trailer, the STL will pull one form GW-01 for each monitoring location
to be visited that day. Upon arrival at the site, the STL will scan the project task code,
monitoring location, STL's badge number, the field logbook number, form bar code label, and
equipment bar code ID of each piece of equipment to be initializedat that location. The date and
time will be captured in the reader. The readerwill prompt the STL to specify the type of
initialization (i.e., new or replacement). If replacementevent is chosen, the STL will complete
RF-01 in accordancewith RF-01 form procedures. The "Comments" field is optional and will
not be captured in the bar code reader. If there is anything concerning the event that the STL
wants tracked in the database, the STL will note that information in the "Comments"field of
the form. The DM will manually enter the informationonce the form has been submitted and
the field datahave been added to the database.

GW-02: WAG 6 -- GROUNDWATER LEVEL INSPECTION AND RECORD OF
' DOWNIX)ADING SCAN FORM

Before leaving the trailer, the STL will pull one form GW-02 for each site to be inspected
or downloaded. Upon arrival at the site, the STL will scan the project task code from a menu
card, the monitoring location, sample team's badges by role, field logbook number, form bar
code label, and equipment ID of each piece of equipmentat the site. The "Comments"field is
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optional andwill not be capturedin the reader. If there is anythingconcerningthe event that the
STL wants tracked in the database, 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 submittedand
the field data have been added to the data base.

GW-03: WAG 6- MANUAL WATER LEVEL MEASUREMENTS FORM

Before leaving the trailer, the STL will pull the necessary numberof GW-03 forms to be
used that day. All monitoring locations will be recorded on two or more forms, dependingon
the number of teams obtainingwaterlevels. New forms must be startedeach day. Uponarrival
atthe site, the STL will scan theprojecttask code from a menucard, his badgenumber,the field
logbook number, the form bar code label, and the equipmentbar code ID. The bar code reader
will then enter a loop and ask for monitoring location to be scanned and depth to water to be
manually entered. 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 submittedandthe field datahave beenaddedto the data base.

GW-4M:WAG 6 -- WATER LEVEL RECORDER CALIBRATION CHECK FORM

Before leaving the trailer, the STL will pull the necessary numberof GW-04 forms to be
used that day. Upon arrival at the site, the STL will scan the project task code from a menu
card, his badge number, the field logbook number, andthe form bar code label. The readerwill
then enter a loop and the STL will then be given a menu choice of Recorder,Temperature,or
Conductivity. If Recorder is chosen, the reader will ask for monitoring location and the
equipment bar code ID to be scanned, the STL will enter the Tape Depth to Water (DTW), and
RecorderDTW, and the readerwill calculate the Delta DTW. The readerwill promptthe STL
to pass or fail the check. The STL will manually enter Y for Pass, N for Fail. If Temperature
is chosen, the reader will ask for monitoring location and equipmentbar code ID to be scanned,
the STL will enter the0°C as the tet eratureof the calibration solution (ice and water)and the
recorder temperature, and the reader_ dl calculate the delta (4) temperature. The reader will

prompt the STL to pass or fail the check. The STL will manually enter Y for pass or N for fail.
If Conductivity is chosen, thereader will ask for monitoring location and the equipmentbar code
ID to be scanned, the STL will enter the conductivity of the calibrationsolution and the recorder
conductivity, and the readerwill calculate the Delta Conductivity. The reader will promptthe
STL to pass or fail the check. The STL will manually enter Y for Pass, N for Fail. If WOL
Elevation is chosen, the reader will ask for monitoring location and equipment bar code ID to
be scanned, the STL will enter the WOL Elevation and the Recorder Elevation, and the reader
will calculate the Delta Conductivity. The readerwill promptthe STL to pass or fail the check.
The STL will manually enterY for pass or N for fail. Upon completionof the task, the STLwill
exit the task program. The "Comments" field is optional andwill 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 submittedand the field datahave been added to the data

' base.
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WAG 6 - WATER LEVEL MONITORING RECORDER
INITIALIZATION/REMOVAL FORM

(GW-01)

MonitoringLocation: Field LogbookNumber:
STL lkdge No.: Date:
Weather' Time:

I I I I IIIIIIII I I

Telog Water Level Tracker "Initialization

New/ReplacementInstallation: RecorderBarCode ID:
SampleRate: Comments:
RecordingInterval: Old Recorder Bar Code ID:
Data Recorded(MAX, MIN, AVG): Old Recorder Status:
MemoryCapacitySelected (2K, 4K, 8K): Comments:
DTW Data Scaling: SensorBar Code ID:

pt #1 0% of max ffi ___,) feet Comments:
pt #2 _____._ of max ffi .0 feet Old SensorBar Code ID:

Capacity: Old Sensor Status:
Pu_ord (Y/N): If Y, record here: Commente:
ConnectionsVerified (Y/N):

' '" IN SITU H_V.RM/'II000 C Initializati°m "

New/Replacementhatallation: New HERMITBar Code ID:
HERMITClock: OldHERMITBar Code ID:

OldHERMITStatus:

Test Param¢_ TransducerParameters(InVu_ 1') ConductivityPsrameters(Inn_t_) '
New BarCode ID: New Bar Code ID:

Sel: Old BarCode ID: Old BarCode ID:
Ratel Old Status: Old Status:
lap.: Ref.: COEF.O:
Type/Input1: Scale: COEF.1:

2: Offs: COEF.2:
Lin: COEF.3:
Delay: COEF.4:
DSP: COEF.5:
HI AL: Off COEF.6:
LO AL: Off COEF.7:

Comments: COEF.8: 0
COEF.9: 0
I.D.:
HIAL: off
LD At,: Off

ConnectionsVerified (Y/N): Comments:
i ii i , i i, i,,i ,i ,,.......

I

, Form Bar Code Label

Sample Task LeaderSipature/Date:.

Data EntrySignmure/Date:

Data VerificationSilpmmm/D_:.
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WAG 6 - GROUNDWATERLEVELINSPECTION
AND RECORDOF DOWNLOADINGSCANFORM

(GW-O2)

MonitoringLocation: Field LogbookNumber:

STL Badge No.: ..... Date: .... Time:
Commenm: Weather:

TELOG LEVEL TRACKER INSPECTION CHECKLIST
EQUIPMENT BAR CODE ID:

Jlllll ill 'r"""' ' "' i lllll ram,.

InspectionItem Initials InspectionComments, Problems, Service Performed,etc.
i , ,,,i ill. i i i ,li, ,.,, ,.,,

Program and Com_gurmion
Clock synchronization
RecordinginU_sl

i i i ill ii i . i i i i i i iii __ iiiiiiii iii

Preuure Trsnedue_r

DeuicantPack

Tmul_-rinl,WJ_erSeepage,
or Damage

iiii i iiiii ii ii iiii iiiii

Other
" I II I III IIIII III ' ' ' " '" f'

HERMIT ENVIRONMENTAL. DATA LOGGER INSPECTION CHECKLIST
EQUIPMENT BAR CODE ID:

, r H , , , lii i i i

InspectionForm lnifiab lmpeetionComments,Problems, Service Performed,etc.
i i ii ,.,i ,ll i t, i

Programand Configuration
(::locksy_on
Recordinginterval

PremJreTram_eer
ill ii

Condu_vity/Temperamre
Probe

BatteryVoltage
Hi ., iHll

Tampering,Wstet"Seepaje,
or D_uage

l ill ,i. i, H i i

ili l i ii " '

COLLECTION OF WATER LEVEL DATA

Device Bar Code ID:

Path _ mmuunom wkich ad datawere
reaieved or J_V_Jed:

Device taxi procedureused to downloaddam:

Sample TaskLeader: DiCe:

Form LLr Code Libel
ii

Sample Task Leader Signmum/O_: ......................

Data Entry Sigmmm/Dete:

Dam Verification Sipmmre/Dtte: ........
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WAG 6 - MANUAL WATER LEVEL N4W.,AS_ FORM (GW-03)

STL Badge No.: Field Logbook Number:

Equipment Bar Code ID:

Weather: ......... Date:

ui i illl i H 11 , ,,,,, ,, ,,, , J ,, ,, , ,,

Monitoring Dc_th to Monitoring Depth to
Location Time Water Comments Location Time Water Comments

I Hill '1 I I I III IIII IIIII III I IIII

ill ....................... ii , i,,,,i

i i i .i,H ,, lli,llll i ,,,, t i,rl i ill , ,,, ,.

........... .. ,, j ii i ,H i ,, i , .,i ,., , , ,,,,,

i, L II i II I H Hll i, ill ,,. i HH .

i i,i i ,, i,, i , allll i i II li, i,.,

IH i II i i lll l i ' i i i,, i

..... ,,,,, ,, i II H. , Hi i i ,, , ,i

........ ,,,, ,., ,, , .,,,=, Ill H ,.,, i

.... .,,, ii i ,11111 i | 11 , .. ,,i i

iii i ii i i ii iii

i i i i ii ii i ii ii i iiiii

....................... ,,.i

i
.i i iiii i iii i i iii iiii i ii iii

i ii ii iii iiii1|1 ii _ I i i iii i ii ii

iiiii i i i i iii i iii i iiiii i ii ii ii ii i ii ii

...... i i i i i i iili,,,,,,

.... iiii iiii ii ii ii iii i iiiiiiiii

iiii i i li illi i I i

ii i i iii i i ii i iii i

i i i i ii iii i i iI

ii i i
iii ii ii iiiiii ! i i ii qll i

I i i i iiiii i i i i.... ,, , _ '== i l i i

Form Bar Code Label
IIII II

Sample Task I.amlm'Signature/Date: ...........

Dam Entry Sillnamre/Date: ..................

D_ VerificationSillmmUe/Dme:...............
lilli iiiiiiiii
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WAG 6- WATER LEVEL RECORDER CALIBRATION CHECK FORM
(GW-04)

STL Badge No.: Field Logbook Number:

Weather: i i i

r ii i iiiill i i i i i

Equipment Bar Coda ID: CalibrationCheck Stares Pass Fail
Initialor Check (¢imleone)

MonitoringLocation:

l_ut/Time:

Tmnperatureof Ice Water ,0"¢_ RecorderTenq_ratum "_" DeltaTemperature, 'C

Conductivityof Solution uSl_m Recorder Conductivity , uSIcm Della Conductivity _ u31_m

TapeDTW _ RecorderDTW _ DeltaDTW fl

WOL Elevation .... _ RecorderElevation fl DeltaElevation

Commen_:
I li i it i iiiii i

EquipmentBarCodeID: CalibrationCheckStatuJ--.-. Pass__ Fail
initialor Cheek(Circleone)

Monitoring Location: ......

Dm/T'mw: i i i i

Tompmxtumof i©eWater Q'(_ RecorderTmapm_tum "_ DeltaTmnlmmtum "(_

Conductivityof Solution _ql_m RecorderConductivity u.q/cm DeltaConductivity u.qlcm

Tapem'w n Reme_rDTW fl O_aDTW p

WOL Elevation fl Rmoe_r r_,vation .... It _ Elevation

Commmm:

i L Jill I /lllili I I I I ]1 lillillli I II I

EquipmentBarCodeID: CalibrationCheck$talua__ Pass-- Fail
InitialorCheck(circleone)

MonitoringLocation:

Data/Time:

Tmnlmmtumof Ice Water Q'_ Rmmntm'TmqxRtum "C D_ta Tmq_mttum "_

Conductivityof Solution u$1cm RecorderConductivity uSlem DeltaConductivity . u,Slcm

TapeDTW _ RecmdwDTW _ DslmDTW

WOL Elevation fl RecorderElevation _ DeltaElevation fl

Commema:

FormBarCodeLabel
I

SampleTaskLeaderSignature/Date: !1

Dm EntrySismmr_Dsto:

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

(Oucecomlimd, _ timformimo.ice,,oceiieek.It moretlui am tit. is ,i/feted, im_ • cop_of ridsformimoidl•ppmp,/li/.soceboo_.)

Ill I I rllJl II

I illil I I ]

IIIlliIIIllJUII Jill I I I Ill I II i I Ill _ II I I lJ I Jill I ' I IliiIII IiriIl I I I I

ID of affected mite(s):

Name _ title of person mskinil request:
,i , Illllll It llll iill I I I II i

_ i i m=,,,,,, , ,,,,,,,,,,, iiii iiill ! J fl ii i i

Document very 8p_lflcally the varianczbeinl requested. Be sure to identify all pertinentData QualityObjective8thatare

affected by this variance:

,, ii i i i i

Docmneat the time wile of the variance. Includedltm it which this variance will stsr¢sad end (if applicable):

Varisn_ approval 8iilnsture: STL: D_:

WAO6 ProjectMsnsS_. Date:
I II II II II III I I I

Form Bar Code Label
Ill Ill I

Dm retry .i_date:

D_ verifl_oa sipanm_d_:
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WAG 6- RECORD OF REPAIR FORM (RF-OI)

DATE: EMPLOYEE BADGE NO.'

IRQ_ BAR CODE NO.:

EQUIPMENT STATUS: IN-USE AVAILABLE _RAP, ILY R_r_
(circle one) OUT-OF-SERVICE

IIlll I I II I Illlll I I I Illll

I of.,,"..............'...............
Comments: ..........

llll ,,ii iHi,,i i i _ i

Was damagediscovered duringroutine sire inspection? Yes No ......

If yes, list inspection form numberor logbook number.

Natureof damage if known: Dam found:

Was unit repairablein sire? Yes No

If yes, list mlmin made and personmakingdram.

Did in situ relmirsinclude replacing any pans/accessories? Yes No._____

If yes, list and describe.

Wu equipmentsenttooffsitevendorforrepair?Yes No _

Ifyes,list:

Vendor:. Addmss:

AirbillNo.(ifshipped): ...........

Work OrderNo:

DateSent: hlJtial:
i i , i i ,lli i i H

Date returned:............ Received by: ................

Type of repair:

Was unitrenamed in goodworkingcondition?Yes I No

If no, please describe:

|,i

ReturnedEquipmentStatus: ......................
,is i i i,illl ii ill

FormBarCodeLabel
IHIIII I

Sample Tuk 12md_ Siftmtture/l)ete:

Dm r_trySil_mm_Deto:

Dm Vedflc_onSillm,_:
llllll I
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SITE-SPECII_C HAZARD EVALUATION ADDENDUM FOR

WAG 6 GROUNDWATER LEVEL MONITORING

This Site-Specific Hazard Evaluation Addendum is for the performance of Waste Area
Grouping (WAG) 6 groundwater level monitoring. The work will beconducted by CDM Federal
Programs Corporation (CDM Federal) and associated Oak Ridge National Laboratory (ORNL)
environmental, safety, and health support groups. This activity will fall under the scope of
29 CFR 1910.120, Hazardous Waste Operations and Emergency Response (I-IAZWOPER). The
purpose of this document is to establish site-specific health and safety guidelines to be followed
by all personnel involved in conducting work for this proje_:t. Work will be conducted in
accordance with requirements as stipulated in the ORNL HAZWOPER Program Manual, WAG 6
Site Health and Safety Plan (HASP) and this addendum, and applicable ORNL, Martin Marietta
Energy Systems, Inc. ('EnergySystems), and U.S. Department of Energy (DOE) policies and
procedures. The WAG 6 Site HASP and this addendum serve 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 hazardousconditions notpreviouslyconsidered 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 Environmental Restoration (ER)
Program Environmental Safety and Health (ESH) Manager 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 groundwater-level-monitoringactivities involve recording groundwaterlevels at 129
wells. Bothautomatic and manual groundwater-level-monitoringtechniques will be used for this
task. The automatic level-monitoring system will be analyzed on a rotational basis, whereas
manual techniques will be performed on a semiannual basis. Task description, well location, and
task guidelines for the groundwater-level-monitoring plan are discussed in Sect. 2 of the
Groundwater Level Monitoring Sampling and Analysis Plan.

Automaticwater-level-measuring activities will include installation of automatic water-level
and parameter-measurement equipment. Installation of the equipment will include donning the
appropriate PPE, removing the well caps, and allowing Industrial Hygiene=Health Physics
Personnel (IHHP) and/or SSHO to check the breathing zone. The probes will then be lowered
into the well and secured. To coI|ect automatic water-level measurements, don the appropriate
PPE and download the data r_corded on the HERMIT data logger or Telog Level Tracker.
Collection of the manual water level measurements includes donning the appropriate PPE,
removing well caps, and e,ilowing the IHHP and/or SSHO to check the breathing zone with a
calibrated photoionization detector (PID). The water-level-indicator probe will be lowered into
the well and the groundwater-level reading will be recorded. After the probe is removed from
the well, the equipment will be decontaminated according to ESP 900 and the well cap will be
replaced.

1.2 SITE DESCRIPTION

Informationregardingthe WAG 6 site descriptioncan be found in the Draft RCRA Facility
Investigation Report for Waste Area Grouping 6 at Oak Ridge National Laborato_, 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 RadiationProtection (RP) will provide appropriatehealth and safety services,
including monitoring andoversight.

The following section details the organizationalstructurefor this project. Key personneland
their project responsibilities are listed. An approved representative of the Measurement
Applications and Development (MAD) Group will serve as the SSHO and alternateSSHO.

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

2.1 SITE SAFETY AND ItF.ALTH 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 responsibilitiesare the following.

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 projectsite hazards, and review the Work Plan and HASP. Maintainscopies
of the former documentation at the project site and ensures that documentationis available
for on-site review. Note: The ORNL Special Access Training Badge may be used as
verification of training.

2. Requirespersonnel to obtain immediatemedical attentionin the case of a work-relatedinjury
or ili,_ess.

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 contaminationreduction zone, exclusion zone, or
controlled access areas is allowed.

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

7. Ensures thatthis Work Plan andHASP are revised and approved if there are changes in site
conditions or tasks.

8. Advises emergency response personnel in an emergency.
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9. Coordinates with Ill, IS, and RP to establish site work zones, levels of requiredpersonnel
protection, monitoring, and other controls.

10. Coordinates and minimizes the number of personnel and amount of equipment in the work
zones.

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

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

13. Ensures that the ER Program ESH Manager, HPC, IH, IS, and RP are contacted before
commencement of site work (1)to notify of intent to begin work, and (2) to schedule
monitoring support, as needed.

14. Conducts daily inspection of the work site.

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

16. Ensures that appropriate fall protection measures are in place, as warranted.

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

18. Ensures that appropriate measures have been taken to prevent spills.

19. Ensures that appropriatemonitoring/sampling services are available.

20. Ensures that theappropriate chain of command is followed in reporting environmental safety
and health issues.

21. Maintains site safety logbook.

2.2 FIELD PERSONNEL

Specific responsibilities are as follows.

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

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

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

4. 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:
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Do not engage in spill containment or cleanup if conditions are not safe and if the cleanup
cannot be accomplished with supplies available at the site. Evacuate the area. All spills
must be reported to the ORNL Environmental Interface (574-8770).

5. Avoid splashing materials to the extent possible.

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

7. Report all injuries, no matterhow minor.

8. Comply with the Work Plan and with the HASP and Addendum, as well as with postings
and rules at the projectsite,

9. Follow the appropriatechainof commandfor reportingand addressingsafetyand health
issues.

2.3 RADIATION PROTECTION (Jim Ed Irwin)

ORNL Radiation Protection will be responsible for oversight and approvalof personnel
radiation-protectionrequirements. A representativefrom the Office of RadiationProtectionwill
review and approve the Work Plan and HASP before commencement of field activities. ORNL
RadiationProtection will be consulted before entry into any posted radiological area and will
instructfield participantson requirementsfor thatarea, includingthe need for a RadiationWork
Permit, appropriatemonitoring, dosimetry, and PPE. The RadiationProtection representative
will maintainan instrumentation and calibration log/file in association with the Instrumentation
and Calibration Department. The Radiation Protection representative will be contacted for
radiological concerns at the site thatcannot be addressed by the SSHO or HP.

2.4 INDUSTRIAL HYGIENE (TeresaPresley)

The ORNL IndustrialHygiene Section and the HPC will be responsible for the oversight and
approvalof personnel protection related to industrial hygiene and the requirementsof 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
representativeand the HPC will provide guidance regarding PPE, as well as industrialhygiene
monitoring and samplingrequirements. The IH Section will be contacted for industrialhygiene
and HAZWOPER concerns at the site that cannot be addressed by the SSHO or HP. Because
the work will be conducted entirely by CDM Federal, the MAD Group SSHO will provide IH
monitoring/sampling.

, 2.5 INDUSTRIAL SAFETY (Doug Miller)

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
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guidance regarding potential safety hazards, PPE, and safety requirements. The IS Section
representativewill be contactedregardingsafety concerns at the site thatcannot be addressed by
the SSHO or HP.

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

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

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

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

• reviewing all self-assessment and -surveillancereports,

• providing interfacebetween ER projectsand the HPC, and

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

The ER Program ESH Managerprovides a direct interfacebetween field personnel andthe
HPC for safety and health issues that cannotbe resolved at the ER Program level or the SSHO
level.
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3. PROJECT HAZARD EVALUATION

Task: Groundwaterlevelmonitorin_2(manualandautomatic}.

3.1 PHYSICAL HAZARDS

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

3.2 SAFETY/CONSTRUCTION HAZARDS

( ) Trenching ( ) Excavating ( ) Heavy equipmentoperation
( ) Demolition ( ) Elevated work ( ) Welding/cutting
( ) Hoisting/rigging ( ) Undergroundhazards ( ) Overhead hazards
( ) Personnel decon (X) Equipmentdecon ( ) ISU
( ) Drilling ( ) Drum handling ( ) Work in water/boat
( ) Environmentalsampling

3.3 CHE.k_CAL HAZARDS

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

3.4 IONIZING RADIOLOGICAL HAZARDS

( ) Internalexposure (X) External exposure (X) Contamination

3.5 NON-IONIZING RADIOLOGICAL HAZARDS

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

"t

3.6 BIOLOGICAL/VECTOR HAZARDS

( ) Wildlife (X) Plants ( ) Medical waste
( ) Bacteria (X) Parasites
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3.7 DESCRIWFION OF HAZARDS AND CONTROLS

3.7.1 Physical Hazards

Temperature Extremes

Tasks:Set_ins_upautomaticgroundwaterlevelmonitoringequipmentandobtainingmanual
2roundwaterlevels.

Temperatureextremesareofconcernintwoprimarytasksthatincludeheatstresswhile
workinginTyvekPPE duringthesummerandearlyautumnmonthsandincludehypothermia
whileperformingequipmentdecontaminationduringthewinter.

Work load:

(X) Light
( ) Moderate
( ) Heavy

Precautions(specify):Decreaseworkloaddurin_extremelyhotorcolddays.Increasewater
intakeonextremelyhotorcolddays,andmakefreouenttriostoeithervehiclesortrailers
durinfcolddays.TheSSHO willadheretothe_idelinesfortemperatureextrem_thatare
listedinthe AmericanConf_reng_of GovernmentIndustrialHy2ieni_t_publication.
Threshhold Level Value_for Chemical Substances. Physical Afents. and Biolofical Exoo_ur¢
Indices. .......

Cooling/heating equipment needed: N/A ....

E_onomic Hszards

Task: Monitorin_EonRCRA 9avs

Heavylifting( ) Yes (X) No

Vibratingequipment ( ) Yes (X) No

Tripping/falling(X) Yes ( ) No

Controls/protectiveequipment: The buddysystemwillbeemployedtomonitorfield
personnelsafety_.Protectivecontrolstoassistinpreventionoftrippin_2andfallinginclude
shoecovers(blackrubberboots).I0additign,carewillbetakenwhilg_monitoringwellson
RCRA caps.
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3.7.2 Chemical Hazards

Substance: Fisher Scientific Conductivi_ Standard
Use (for materialsbrought on site): Probe calibration
Location (for substances identified at the site): NA
TLV: NA PEL: NA ..... IDLH: NA STEL:
Route of exposure: Ingestion .............
Target organs: Stomach and bloo_l
LEL: NA UEL: NA FP: NA
Signs and symptoms of exposure: Irritation on skin or eyes: _astrointestinai irritation
Health effects: Largedose bv mouth may cause gastrointestinalirritationand circulatory
nroblems: may c_use eye irritation. ..................,,
Additional comments and controls: None................

Substance: Deionized water
Use (for materials brought on site): EouiDmentdecontamination ....
Location (for substances identified at the site): NA
TLV: NA PEL: NA IDLH' NA STEL: NA
Route of exposure: NA .....
Targetorgans: NA ...........
LEL: .... NA ,, UEL: ,,NA FP: NA ,
Signs and symptoms of exposure: NA ,
Health effects: NA
Additional comments and controls: None

Substance: Lio31inox
Use (for materials broughton site): Eaui_Dmentdecontamination ,,,
Location (for substances identified at the site): , NA ....
TLV: NA PEL: NA IDLH: NA, STEL: ,,,NA
Route of exposure: Absomtion. ingestion
Target organs: l_yes, skin
LEL: ,,_ NA ,, UEL: NA FP: NA
Signs and symptoms of exposure: Redness or dryness in the skin or stomach:
discomfort/nausea if ingested.
Health effects: NA ............
Additional comments and controls: None

More informationregardingspecific chemicals of concern at the site is providedin the tables
located 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 iss

provided. Available historical and site characterizationdata were used to complete this section.
An Office of Radiation Protection representativewas contacted to assist in completion of this
section. Additional informationconcerning ionizing radiationcan be found in the tables at the
end of this section.
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Any knowncontaminationpresent (from prior scanning or history)? (X) Yes ( ) No

Primarycontaminatingisotope(s)' .,See tables

Radiationtype: Alvha/beta/eamma

Locationon site: See tables ........ ....

Radiationwork permitrequired? ( ) Yes (X) No

Dose rate: (weekly) __JL mR

Workerdose limit: _ mR/day

Contaminationlevel (removable): Alpha 20 dpm
Beta/ganana 200 dpm

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

Note: Dose rate, worker doselimit, andcontaminationlevelsare administrative
guidelines.

Airbornecontaminationconcentration:L_ NA /_Ci/mL

Watercontaminationpotential? (X) Yes ( ) No

Unrestrictedairbornecontaminationreleasepotential? ( ) Yes (X) No

HealthPhysicscoverage: Continuous/lptermittent/Conditional

High volumesamplingto beconducted? ( ) Yes (X) No
Low volumesamplingto beconducted? ( ) Yes (X) No
Personalmonitoring/sampling? (X) Yes ( ) No

Additionalcontrols/requirements:. Hone ............

Instrumentsto be used and monitoring requirementsare identified in Sect. 5.

3.7.4 Sanitation

Task: Groundwater levelmonitor!n_ ..................

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 permittedon work sit¢
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Nonpotablewaterused? Non_ .....

Eating,drinking,chewing,useoftobaccopermitted?
Location:..As statedabove. +.............

Toilet facilitiesrequired?
Locationandnumber:As statedabove.,..................................

Washingfacilitiesrequired?
Location:.._s statedabove. ........................................

Changerooms required?
Specify:A_ state([above. ....................

3.7.$ illumination

Tasks:_Groundwaterlevel monitQrinf ...............

Additionalilluminationneeded? ( ) Yes (X) No ( ) NA

Allfieldactivitieswillbeperformedduringdaylighthours.No additionalilluminationwill
berequired.
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Zone I Contaminant last
i i i

TLV.b'TEI./P£L-ST

Contaminant TI.V-TWA/PEL-TWA EIJ TI.V-C or Ileotb effects/target organs (;beml(allpb)_t,'al propertic_
or REL-TWA IDI.II
i iiii i

i I.l-I TricMotroed_ane TLV: 350 ppm STEI.: 450 ppm CHS. CVS. eye.skmmktam,hen,laches. IAqmd.mild chk_,lmm hkc ,.h,.S,l.l) t'_.
Color: Col_less PEL: 350 ppm IDIH: I000 ppm dtowsim:ss. _ judi_mc_ can Ix:,b_l_cd IAEI.:TYJ_

REL: I_ dw_Sh _ to
DACe

O knowncmims_

Acelmw TLV: 750 ppm STEL I0OOppm Eyes. nose. duroc. _,n I.p-imdw,h mira hkc ,h_..I I;1_2 _'A.
Color: Coiodess _ 750 ppm ilNJI: 20.0OOppm

REI_ 250 ppm
DAC:

O knowncucinol_
O Mpm cmcinoSm

Ames_ium-244 TLV: STELe HE Respuatmy.lira. skclclon Vaetabic
Color: _ D3LtL NE

REI_

O knowncarcinogen DACe 8E-II pCi/mL
Onq,_ _ ,..,

o_

Cesium.137 TI.V: STEI- NE GI. Lewer IN|e im_tmc
Color: PEI_ il)lJ_ HE

REL

DACe 7E-8 pCi/ml.O kao,_

Le|end: C: ¢eJlfn8 REL: recemmemded exposure limit NF: nonflammable
CNS: central nervous system SO: specific 8rnvJty
(;In 8alslrolntestJoatl STILe short-term esposure limit
IDLIJ: ImmedJmtel$ dlla_Jroos 80 life and health TLV: tbresbdd tlmlt value
MW: mohecuhnr weight VP: vapor pressure
PKL: permlsadble exposure limit Ire Ionl_JtJon potential

* These ChemJcads are not expected to present a health nod safely bonmrd oat the silt becnu_ either (I) their toukity in amtnre depends on the
elements with whkh they are bonded or (2) the publisberd elposnre |lolls ore based on a_¢apatJonai ezpo_ures to abe ckemJc-I_ thai will atot ImJkc
ploce in the environment.

II I i ___



Zone I Contaminant last
tl

tl u

TLV-STEI./PEL-ST

Contaminant "FI.V-TWAIPEI.-TWA El./TI.V-C or Ileath effects/target organ;, ChemlcalllJh),l,.ll piOl)rriic,.
or REI.-TWA IDI.II

i i i i i

Ethyl benzene TLV: I00 ppm STEL: 125 ppm Eyes. upper resi)igalory syslcln, skin, ('N$ l.iqmd wndl an at.mall,..,h,r. S-111Ill',';,.
Color: colorless PEL: I00 ppm IDLll: 2000 ppm I.EL:IOCL,

REL ! O0 ppm
DAC:

0 known cMcinogen
0 suspect carcinogen

Naplhalene TLV: I 0 ppm STEI.: HE Eyes. kidn©y, liver bhmd, _kin. K IIC. ('NS S-hd. t.k)r .[ iiic)thl,ali% %'1' () IlK alitnl,hi I I
Color: Colmless to brown II)LII: HE 176 F. t/El.: 5.9%. I.EI (Jg',;,

O known carcinogen
O suspect cNcinogen

SUonlium-90 TLV: STEI.: HE Skeletal system, rcspiralo,y systcau V_uiabl©
Color: PEL: IDUI: HE

REL:

0 known carcinogen DAC:

0 suspect c_,rcinogen

Tetrachlmoelhylene TLV. 50 ppm STEL 2110 ppm Liver. kidneys, eyes. upper rCSl)Uau)vj system. I.iquid with od,, hkc cd,-i -I , hh,.i.lm
Color: Colorless I_L: 25 ppm IDUI: 300 ppm CNS; irrillml flush face. veltigo

REL:

DAC:
O known carcinogen
0 Stl_t carcilwgcn

i
i

Legend: C: celllnll REI.: recommended exposure limit Nt', nonflammable

CNS: central nervous system SO: specific gravity
GI: gastrointestinal STEL: abort-term exposure limit
IDI.H: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure

PEL: permissible exposure limit IP: Ionization potential

* These Chemicals ire not expected to present a health and safety hazard on the site becau_,e either (I) their toxicity In nature dependb lIB the
elements with which they are bonded or (2) the published exposure limits are based on ilccupatJouul eaposures to the cbemicalb that will ,lilt laJkc
place In the environment.



Zone I Contaminant last
i

TLV-STELIP£L-ST

Contaminant TI.V-TWAIPEL.TWA El./TLV-C or Ileuth effects/target organs Chemical/physical properties
or REL-TWA IDI.II

iiii i i

Telrachloroethylene TLV: 50 ppm STEL: 200 ppm Liver. kidneys,eyes.upper ,espii:,mry system, l.iquid withodor like ether-r dihn,lin,l: II'
Color: Colorless IL)LH: 500 ppm CNS; irritantflushface.vertigo 9.32: FP:O;I.FL: noili'lammal:lc: IIH.:

nonflammable

t known carcinogen
0 suspect carcinollen

Toluene TLV: 100 ppm STEL: 1:50ppm CNS. liver, kidneys,skin Liquid wiLhsweet,pUirl_Clll|k:llZCll¢:like I);J*m/.

Color: Colorless PEL: 100 ppm IIX.X: 2000 ppm LEL:I2%
REL: 100 ppm
DAC:

0 known carcinogen
0 .uspectcarcinogen

Trichloroelhylene TLV: 50 ppm STEL: HE Respiratory. heart, skin; headaches, dermatitis. Liquid with a chloroform i_lur
Color: Colorless Jl)LX: 1000 ppm nausea, vomiting

O Imown carcinogen

oo

Xylcne TLV: IOOppm STEL HE CNS. Gi u_ct. liver, kidneys, skm; dizziness. Liquidwith momalic ,xh,I
Color: Colorless H)LH: I000 ppm stauaing gait. nausea, stomach pain

0 known carcinogen
0 suspectcarcinogen

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific 8rarity
(;l: pstrolntestlusl STEL: short-term exposure limit
IDLH: Immediately dangerous In life and health TLV: threshold limit value

MW: moleeuhir welllbt VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

• These Chemicals are not expected to present • health and sorely hazard on the site becuu..e either (I) their toxicity in nature depends, on the
elements wJtb which they are bonded or (2) the publlsbed exposure limits are based on occupational exposures to the chemicals that wJlJ not take
place In the environment.





Z.ne 2 Contaminant last
i Ill

TLV -STEI./PEi.-ST

Contaminant TI.V-TWAIPEL-TWA El./I'I.V-C or Ileath effects/target org:.u_ (_henilcai/I)h)_i,:'I IJlOlecltic '_
or RKI,-TWA II)1.11

i| al i i

i.i-i Trichle, roclhane TI.V: 350 ppm 5TEl.: 450 ppm CNS. CVS. aye. skin inilanl, lac-',dadtc_, i.iq.id, mild d,h.-I,,.,, hLc ,,,I,,,.S,,I l)-I%.

Color: Colorless PEL: 350 ppm IULll: I000 ppm drowsiness, impaired judgemcm, can bc ab_ml_,l LEt.:7.5%
REL: hie through skin to hexr!

DAC:
0 known carcinogen

0 suspect carcinogen

1.2-dichloroethane TLV: IOOO ppm _'FEi.: CNS, skin. liver, kidneys I.iq.id with a chh.,,h.,. I,kc .,I,,,

Color: Colorless IDLII: 41100 ppm

O known carcinogen

0 suspect carcinol|en

Acetone TLV: 750 ppm $'TF_ tOO0 ppm Eyes. nose. thiner, skin i iquid wiiJi nlin| like ,,h,.i i:l 2 _)'/,

Color: Colorless PEL: 750 ppm JDLJJ: 21).000 ppm

REL: 250 ppm

O known carcinogen D&C:

0 suspectcarcinose.

Americium-244 TLV: STEL: NE Respiratory. liver, skeleton Va.ablc

Color: PEi.: IDIJI: NE
RELz

DAC: 8E-8 pCilmL
O known carcinogen
O suspect carcinogen

I

Lelend: C: ¢eilln 8 gEL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific 8rarity

Gh 8ostrolntestlnal STEL: short-term exposure IJmil
IDLH: Immediately daqerous to life and health TLV: tbresbolM limit value
MW: molecular wel|bt VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

• These Chemicals ore not expected to present n health and safety hazard on the site becau_,e either ll) their tozkity in nature depend_ ten Ihe

•lemeats with which they are bonded nr (21 the nllhlJsbed exposure limits are based on uccupalJonnl exposures to the chemicals Ileal will not |:akin'
_rJ, In lea onvirnnment.



Zone 2 Contaminant l,ist
!

TLV-STEL/PEL.ST

Contaminant TI.V-TWAIPEI..TWA El./TI.V-C or Ileatb effect_ltarKcl .rgans Chemical/physical pr.pertics
or REL-TWA IDI.I!

I I i i

Bis(2-elhylhezl)phthalate TLV: $ mg/m3 STEL: I 0 m|lm3 Mild iniumt lu eyesandskin. MfcclsGI I/at:l Witcn healedemits at:ill s,,.,kc;ms,d.i,ic
Color: PEL 5 ml/m3 IDUI: I_

REL: $ nil/m3
DAC:

O known carcino|en
0 _pec, cmcinole.

Cmboadisulf'Kle TLV: I0 ppm STEL: CNS. CVS. eyes.skm. liver, i.iquid wilh siiutlgswcctlsJtt.hJf
Color: Cok)rlessto faint PEL: IDUi: 500 ppm kidneys/dizL.ha .hI. ocularcilangcs

yellow REIL_
DAC:

O known clurcinolgen
0 suspect cmcinolen

Cesium-137 "it.V: STEL: J_E Gi, Lower Imlle intcstiJ_
Color: PEL: flXJt: HE

REL:

0 known carcUmlen DAC: 7E-8 pCi/mL
0 suspectcucinosen t-A

Stronlium-gO I"LV: _ HE Skeh:tal system,reslAratowysystem Va_riablc
Color: PEI.- II]LH: HE

REL:
DAC:

0 known cmcinolgen
0 suspectcwcinosen

Le8eod: C: celllo| REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific Ilravity
(;1: 88strolntestlual STEL: short-term exposure limit
IDLH: Immediately daojeroos to life and health TLV: tbruboJd limit value
MW: molecular weljbt VP: vapor prelJsure
PEL: permissible ezposure limit IP: Ionization potential

• These CbemkaJs are not espected to present n health and safety baird on the site because eJtber (I) their lankily In nature depend_ on the
elements with which tbey are bonded or (2) the pubJlsbed exposure JJmlts Jure bused ms occupation,,| espo_ures to the chemicals that wilt not lake
place in the environment.



Zone 2 Contaminant last
mllll

i

TI.V-STEIJPEI,.ST

Contaminant TLV-TWAIPEI.-TWA El./TI.V.C or Ileath effects/target organs (:heroical/physical pruperli¢_.
or REL-TWA IDI.II

I i

Tetracldo[oethylgne TLV: 50 ppm _ 200 ppm Liver. kidneys, eyes. uppe_ scsptratogysysl_m, I.iquid withotk_ like ether ol dth,tofmm. I1'
Color: Colorless ILIIJI: SO0ppm _JS; U J_sh [fIC_, ve/tq|u 932; FP:G.LFI_ ntxdlanmtaldc.IIFI.:

nonflammable

• Imovm carcinogen
Onpa. cumogen

Toluene TLV: 100 ppm STEI.z 150 ppm CNS. liver, kidneys, skin I.iquid with sweet, imngcJ,t I_J,:c.c hkc ,_1,..
Color: Colorless PEL !00 ppm KILIt: 2000 ppm LEl.:12qb

REL: I O0 ppm
DACe

0 Imown carcinogen
0 Mpec_carcinosc:

Trichloroethylene 11.V: 50 ppm STEL _ Respbato_.he_t. _km.h,:dd_l..-_,dcfmai,i,s, l.hJukJ wtdl adlk_ui,,,m ,_1,.
Color: Colorless nXJl: Ioo0 ppm nausea,vomiting

0 bown c_en
0 _ carcinos= I_

Xylene TLV: I00 ppm STEL _ CNS. ()l USCt.iivclr, kidneys,skin; dizzincss. IJqmdwithasmnatL,_k,
Color: Colorless IDIH: I000 ppm Sl|llc_in I liail, nausea,slumdchpain

0 knownc_cinogen
0 suWe_c_cbolc_

ii

Legend: C: ¢ellln8 REi.: re¢ommended exposure limit NF: nonflammable
CNS: eentrai nervous system SG: specific gravity
(;is 8utrolntestlnal STEL: short-term esposure limit
IDI.H: Immedhttely daltjerooj to life and health TLV: tbrubokJ abaft value
MW: molecular weight VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

• These Cbelkah 8re not espected to present 8 health nnd safety hazard on the site because either (I) their lankily in nature depend_ on Ihe
elements with which they are J_Jnded or (2) the published exposure limits ore bnsed on occupational eIpo_ures to the chemicals that wJJl not lake
place In the environment.
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ZONE 3
Automatic & Manual Water l,evel Wells



Zone 3 Contaminant l.ist
iiii i

TLV-$TEL/PEL-$T

Contnmlnnnt TLV-TWA/PEL.TWA EIJ TLV-C or flemlb effects/gorget organs (:h:mlcal/physi_al propertie_
or REL-TWA IDLH

Acetone TLV: 750 ppm STELe IOO0 ppm Eyes.nose.Ihgom.skin I.klu.I with m_ I_k¢(xlt.,! i".i.:2.5%
Color: Colot|css Pi_ 750 ppm n_l: 211.000ppm

REJ_ 250 ppm
DAC:

0 knowncarcinogen
0 suspect cucinogen

Cesium-137 TLV: STEL: NE GI. Lowerlargeimestiue
Color: PEL: IDLII: NE

REI_

DAC: 7E-8 pCi/mL
C) knowncarcinogen
0 suspectclrcinogcn

Chlmoform 1LV: IO ppm STEL: Lives. kidneys, bert. eyes. ski,/anesthesia. Liquid with idcasam sweet ,-k,_;_d.UNq_.t_
Color: colorless PEt.: IIXJt: dizz. memal dullness,mn_. ha.. fatigue, in. combustible

REL:

O known carcinogen DAC:

Omsp_ cucinosen

lsopropyl Alcohol TLV: 400 ppm STEL FE Eyes. sk_n_ lesplHratoty Lkluid. odin of ruhhmgakol_d. BP: I 81F,
Color: RX.H: NE Sol:miscible;FI.P: 53 F; VP: 33arm;FRP

IT." -127F; IIEI.: 12.7_,.,;I.EI-: 2.O'15

0 knowncmcinonen
O inspectca,chosen

Leneod: C: ceiling REL: recetnmded exposure limit NF: nonflammable
CNS: central nervous system SG: spectflc 8rarity
(;In gastrointestinal STEL: short-term exposure limit
IDLII: Immedhitely dnnlerous to life and benltk TLV: tbresboM limit value
MW: molecular weight VP: vapor pressure
PEL: permissible espeswe limit Jr: IoalmtJom potential

* These CbemJcah are mot espected l• present • health and safety kezlwd me the site because either (I) IbeJr toJ[kity In nature depends on the
e_-----ents wllb wbJcb they ore bonded or (2) tbe publJsbed ezposure Hafts ore based on occupational exposures to the chemicals that will not take
place Jn the environment.



Zone 3 Contaminant List
ii I ii

TL¥-._TEUP£L-$¥

Contaminant TLV-TWA/rEL-TWA _:1,/TLV-C or Heath effects/tar|el urtans Chemlcallpby_lc'al propertlr_
or REI,-TWA IDLHii iiii

TLV: 0.01 rag/m3 STEI_ 0.03 ml/m3 CIqS. kidney,skin. eyes.Icsphauwysystem. Vmiable_ig _malkyl t_mapu,.uuJ
Color: PEL: 0.01 rag/m3 IINJl: I0 mrJm3 liver: macon, cough,pummmmis,headache.

REL: 0.01 rag/m3 falilue, emotional inslability
DAC:

O known clncinogen
O suspe_c_cinosen

SIrolium-90 TLV: STEL: HE Skeletalsyslem,lespk_c_j, system Vmiable
Color: PEL_ KN.II: HE

REL:
DAC:

0 known c_inolen
O suspe_cucinosen

13mabun TLV: STEI- HE Respiralorysystem Vm_dde
Color: PEL: IDLII: HE

O knownc.cinoten i)AC: ,_
O _ a,_i,_,

Trickloroedlene TLV: 50 ppm _ 200 ppm Respirulmysyslem,heal liver, kidneys.CNS. Liquidwithcldmofmmi|kc txJm;5ol:OI al
Color: Colorless PEL: 50 ppm IIXJI: 1000 ppm skin 77F;FIP: 911F; 1+l:l.:aq5al 77F

REJ_ 25 ppm
DAC:

O known curcinolen
O nsp_ cucinolen

Lelleod: C: cellini REL: recommeoded exposure limit NF: noeflhtmmable
CNS: central nervous system SG: Sl_clflc |ravfty
(;1: |astrolntestlaal STEI.: sbort-term exposure limll
IDLH: Immediately dnnl_rous to life and bealtb TLV: tbresh4dd |boll value
MW: molecular welabt vr: vapor pressure
PKL: permlsadble exposure limit IP: IomtaumtJoupotential

• Tbese Chemicals are not espected to present s health and safety board oe tbe site becau_.e either (I) their toskJty In nature dtepend., ou the
elements with wbJcb tbey are bonded or (2) the pnbJJqht.d exposure limits are based on occuplll,nal espo_ures to the cbemkais thai will nut take
place in the environment.



Zone 3 Contaminant List
TI.V-$_I_L/IPEL-ST

Contnmlnalnet TLV-TWA/PF.L-TWA KI3 TLV-4(_ or Ilenlb eflrects/larget organs Chemical/physical properlie_
or EEI.-TWA IDLII

I

•I_amium235 TLV: STEL: hE Respkaaorysyslem,kidneys.GI; inilama Vmiablle
C'ol_r: PEL_ llXJI:

RF_
D_:

0 known
qO.usi_ c._mgen

Legend: C: ¢eUlq REL: r_oaltl4d exposure limit NF: nubmnbl.
CNS: central ne.,_voussystem SG: sped/k 8rovlly
I;i: gnstrolnteslinnl STEL: sborl-lerm exposure limit
IDLII: Immediately daqerous to life lad health TLV: thresbdd Ned! value
MW: moJecuhlr weight VP: vspor pressure
PEL: permissible esposure limit IP: Ioml_JtJoe polenthli

• These C'lbemicnlsore mot expected to present n bemlllt mud snfet7 Itnzmrd N the site*becnu_4eeither (I) tbehr Iolk|ly In nmlure depend_ on the
eJemenls with which they sre bonded or (2) the published exposure Units ore based an u¢cupnlJoonJesposure5 Io the cbemlcak 8b.t will not lake
plnce In the environment.





Zone 4 Contaminanl last
"rI.V-STEIATKL-Sf ' "

Contaminant TLV-TWK/PEL.TWA F:I./TI.V-C or Ilentb effects/target organs ('bemtcaltpby_,kal properllr_,
or REL-TWA IDLH

u i I

Bis(2-edJylhexl)phtbalate TLV: 5 rag/m3 STEL I0 mg/m3 Mild initanl Io eyesandskin.affectsCAuact Whenhcau:,lcm_ _ fbl _mdLc._d_
Color: _ 5 ms/m) IDLII: HE

JEL: 5 roB/m3
D._:

• lumwncmcinolwn
O suspectcucinosen

Medqdane cldoeide TLV: 50 ppm _ HE Eyes. skim.live. CVS. CN5 i, amu. madness. Liquid w_d_chuk,l,_,, hke ,_k_;
Color: Colodcss PEIL_ 500 ppm I_Jl: )(IN ppm liqliq, vertigo, angina LEI.:I2qL;S,d:2q_

ItEIL: HE
DAC:

• knowncmcinopn
O mmpec_cmci_en

Sllro_h_.90 TLV: STEI: HE Skeletalsyslc_ Jm4uhrau_rysystem Vmiable
Color: _ _ HE

ItEl_

0 known c_.Enollen DAC:

I.i-I TsicbJeanelhme TLV: 350 ppm b'l'EL: 450 ppm CNS, C_$. eye,skin inkam, headaches. Liquid. nukl chkw,Aewmhk¢ od_r;S,dO4_.
Color: Colorless _ 350 ppm IDI.II: 1000 ppm drowsiness,impe&__nl, can be absmbed LEL:7.sqL

REL: HE _ou_ skinm besn
DAC-

O known carcinogen
• suspectc_cinosen

I

Lesemd: C: ceUlo8 REL: recemmmded exposure I_lt NF: nounammnble
CNS: central nervous system SG: specllrk llrmvJty
GI: 8nstrolmtestinnl STEL: sJbort-term esposure limit
IDLII: Immediately dnseroem to life and health TLV: tlwesbeld I_Jt value
MW: me4ecohtr wejSbt VP: raper pressure
PEL: permlssdbJe eIpanore limit IP: Jeetlanthl potemthsl

• These CbemJcnJs are mot expected to present m health end sdety bmzmrdou the site because either (I) tbeh" toskity In nature depend** oa tbe
elements with wbJcb they are bonded or (2) the pubJJsbed euposure Jlmits are based on olccupttJommi eIpeesures t= line cbemJcaJ_ Ihat _JlJ mot lake.
place Io the environment.



Zone 4 Contaminant I,isl
TI.V-STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA ElJ TLV-C or Ihatk effects/tar|el nr|am_ Chemical/physical properiie_
or REL-TWA IDLII

Acetone TLV: 750 ppm ST1EL: I 0OOppm Eyes.nose.dwoaa,skin I_kF.NJwickmirahkc odk_.l.EI. 2 5_
Color: Colorless IJ:_l.: 750 ppm IIDLII: 20.000 ppm

250 ppm
DAC:

0 knownc_rcwl_
0 nq_t __

TetracMometbykne "IT.V: 50 ppm _ 200 ppm I.iv_. kMneys,eyes.qJlX_fespuaux),system. Lapml w.h _kN i,_ke_l_r ,_ _ld,.,d,_,.
Color: Colorless PE_ 25 ppm ilXJI: 500 ppm CNS; u hushface,vcrtiL,o

Osmp_ c,,cinosen

Toluene TLV: 104)ppm $113L.: 150 ppm CNS. liver, kidneys,skm I.klmd w_b sweet,puni_c-m_ntcnc hkc ,,,J,,e.
Color: Colorless PEL: I00 ppm IDUt: 2000 ppm LEL:I 2'JL

REL: tO0 ppm

0_,_,,_ _ o_:
O _ _,,:i,_,_

Cmtmu disalfide TLV: I0 ppm STFJ.: CNS. CVS. eyes. skin. Ji_. _ w0dlsunni:swc=,_h ,,d,,
Color: Colorless to faba PEL: JlXJl: 5OOppm kidneys/dizz..h.s .hi. ocular than|as

yenow REI_
DAC:

O knownctrcm_ea
O msp_ cm_sen

Lelteod: C: cellln| REI.: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: speclfk |rarity
(;In gastrointestinal STEL: short-term exposure limit
IULII: lmmedhttely danjeroas to life sad health TLY: tbreskeM JJmlt value
MW: ne4_nlor welabt VP: vaIpor presmre
PKI.: permissible esposore limit IP: Ionization potential

• These CbemJcJtls are sol expected In present a benltb and safety board oa the site because eJtber (l) their tmticJty in nature dtpemd_ me the
elements with wbkb they are bonded or (2) the published esposnre limits are based am o¢cup,,th, nal exposures to the cbemieal_ that wJlJ out tak_
place In the environment.



r _ _ Zone 4 Contaminant List
i

I

TL¥-$]-(LJPEL-_-IT

Coolsnlolei TLV-TWAJM_L-TWA J_l$ TLV-C or Heotk eneclsllarget organs Chemical/physical properll¢_
or flEL-TWA IDLH

L pl I I
i

_oem TLV: I 0 ppm STEI_ laver, kklneys,he_. eyes.skm/ anesthesia. I_luid with jd¢_ sweet,Mk_;_dG8q[,.ml
Color: colorless _ _ _. _ _. _. ha. (mll_. _. cw_i_

REL:
D_:

O_n
O ,opec1c_osm

Americium-244 TLV: _ NE Respkrau)q,.Gvu. skelciun V,,,iablc
Color: _ IJJUt HE

REt_

I_: lIE-8 pCi/mlL,O bowscucimlpm
OIp_ c_cbosm

Coba.q-60 _ HE Resl_atory. live_, skeletal VaJ_dc
Color: I_ NNJI: HE

0 lumu,n _ D._: 6e-II pCL4_d.

Q

1.2_HcJkkxoelba_ TLV: IO00 ppm STEL: " CNS. skill, Jivelr.JrihJeys L_phdwith a d',kx,f_m IdLeud_
Color: Coimless K1LII: 4000 ppm

O knoumcmcinoS_

I i

_8 end: C: ¢e_j REL: recm_ ex_ore limit NF: nonflammable
CNS: ceutr_ _rvcvs system SG: s_J_ 8_vJty
(;1: 8t_roJm_tlom| STEL: _t-term exposure lima!
JD_: h__ d_us to life _ _a|tb TLV: tb/ J_Jt v_
MW: _u_ _t V_. v_ _re
PEL: _J_k ex_ore JJmlt JP: _J_t_ _eotJol

• T_ _sb are _ ex_¢l_ to p_ot 8 _litb i_ safety biilrd N tb site _cnu_ eh_r (i) t_ tolklly in salute _nal_ on the
e_men_ _tb wb_ they are _d _ (2) the _bJh_d eiposure limos ire _ _ _cupalbnaJ exposures to I_ cbemJcah that will not lake
place in t_ environment.



Zone 4 Contaminant l,ist
i

TLV-STEUPEL-ST

Contaminant TLV-TWAIpI_L-TWA EI.ITLV-C or Ileath effectslturget organs Chenlical/iJhysicul propertle_
or REL-TWA IDLH

ii iJ

Tetwachloroethylene TLV: 50 ppm STEI.: 200 ppm Liver. kidneys, eyes. tnpl_f rCSl_il_u)ry 5yslem. l.iquid willl od,)[ like cahcr t,, cl,h)mf,,... II'

Color: Colorless IDUI: 500 ppm CNS; irritant flush face. ve, l,g. 9.32; FP: O; I.FI.: .-.lla..,,ahic; IJH.:
nonflammahle

O known carcinogen
0 suspect carcinogen

Trichloroelhylcne TLV: 50 ppm STEL: _ Respiralorv. henri, skin; headaches, dermalilis. Liquid with a chh..f... -d,,r

Color: Colorless II)LII: I000 ppm nausea, vomitinl_

known carcinollen

O suspect carcinogen

Xylene TLV: 100 ppm STEL !_ CNS, (31uacl, liver, kidneys, skin; dizziness, Liquid wilh arumalic odor

Color: Colorless IDI..H: 1000 ppm staggering gait, nausea, slomach pain

O known carcinogen

O suspect carcinogen

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

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

• These Chemicals are not expected to present 8 health and safety hazard on the site because either (I) their toxicity In nature depends on the

elements with which they are bonded or (2) the published exposure limits are bused on occupational exposures to the chemicals Ihat will nilt take
place in the environment.
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Zone 5 Contaminant i,ist
i i i

TLV-$TEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA El./TLV-C or Ileath effects/target organs Chemical/physical pr.pertie,,
or REL-TWA IDLII

i all I

I,I-I Trichl_th_e "I'LV: 350 ppm STEI.: 450 ppm CNS. CVS, eye. skin irritant, headaches, l.iq.id, mild _hh.-I'..,t like _l.r;$.l:t1.1%.
Color: Colorless PEL: 3SO ppm IDi.II: lOOO ppm drowsiness, impair_l judgemcm, can be absorbed LE1.:7.5%

REL: NE through skin 80 heart
DAC:

O known carcinogen
0 suspect cscinogen

Acetone T[.V: 750 ppm STEL: I000 ppm Eyes. nose. diroal, skin I.iquid widl guilt| like c,!.,;l.El.:2 5%
Color: Colorless PEL: 750 ppm IIMJl: 20,000 ppm

REL: 230 ppm
DAC:

O known carcinogen
O suspect carcincq_en

Americium-244 TLV: STEL: i_ Respiratory, liver, skelclon VIriable
Color: _ KHJI: NE

REL:

O known carcinogen DAC: 8E-8 pCi/mL ,_j
O suspect carcinogen r_r_

Benzene TLV: ! 0 ppm STEL 5.011 ppm Blood. CNS, skin. respiratory system, bone Aromatic liquid; S.iA)117%:i.E1.:13%
Color: Colorless PEL: ! .0 ppm JIlL.Ha 304)0 ppm maurlow,and eyes

REL: 0. I ppm
DAC:

O known carcino|en
O suspect carcinogen

I

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
(;l: 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: Ionization potential

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



Zone 5 Contaminant l,ist
i

TI.V-STEL/PEL-ST

Contaminant TLV-TWAIPEL-TWA EI.ITLV-C or lieath effects/target organs (:lnemlcaltphyslcal pr-pertie._
or REL-TWA IDLH

I

BenzyI Alcohol TLV: _ _rEl.: HE Skin. CNS. eyes. respiratory, kidneys. Liquid. faint at.marie od.r. BID: 2(_17 C: MI':

Color: Colorless IDI.II: HE cardiovascular - I 5.19 C; FI.P: 91)C

O known carcinogen
O suspect cRcinogen

Ris(2-ethylhcxl)phlhalate TLV: $ mE/m) STEI.: I 0 mE/m) Mihl iniumt Io eyes and ski.; Jffccls GI uact When hc.-,tcdcm,s acrid su.)kc;iu._,,l.ldL"

Color: PEL: $ mE/m3 II)Lil: FIE
REL: 5 mE/m3

DAC:
0 known carcinogen
0 suspect carcinogen

Carlxm disuiFxJe TLV: i 0 ppm STEL: CNS. CVS. eyes. skin. liver. Liquid with str,,g sweetish ,),l.r

Color: Colmless to faint PEL: II)Lli: 500 ppm kidneysldizz..h.x..hg, ocular cllanges

yellow REL:

O known carcinogen DAC: I_
0 suspect carcinogen

Cesium-137 TLV: STEI..: NE GI. Lower IKge intestine

Color: PEL: IDLil: hiE
REL:

DAC: 7E-8 pCi/mL
O known carcinogen

O suspect carcinogen

II i

Legend: (2: ceiling RF.i.: recommended exposure limit NF: nonflammable
CN5: central nervous system SG: specific gravity

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

• These Chemicals are not expected to present a health and safety hazard on the site because either (I) their toxicity in nat.re depend,, on the

elements with which |hey are bonded or (2) the published exposure limits are based (in occupatilJnaJ exposures to the chemicals tilat wJli iii)1 take

place In the environment.



Zone 5 Contaminant i,is!
TI.V-S'rEi_PEL.ST

Contaminant TLV-TWAIPEL-TWA El./TI.V-C or Ilealh effeclsllarget organs Chemical/physical propertie_
or REL-TWA IDLll

i i

Chloroform TLV: IO ppm STEI.: Liver. kidneys,heMI. eyes.ski./anesthesia. I.iq.id widl IDIca_,mlsweetq.h.;s.I l) 8%. I.,I
Color: colorless PEL: IL)IJI: dizz. menialdullness,naus.h.a. fatigue, in. c.mbusllhlc

REL:

DAC:
O known carcinogen
O suspectcarcinogen

Cobalt-60 STEI_ _ Respiratory.liver, skeletal Variable
Color: HA IDUI: I_

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

Isopropyl Alcohol TLV: 400 ppm STEL: HE Eyes. skin. respiratory Liquid.oth. or ruldling alcohol, tiP: 1811:;
Color: IDIJI: FIE Sol: miscible; FI.P: 53 F; VP: 33 am; I'KP

PT: -127F; tJEL: 127_; LEL: 2.(W,,

O knowncarcinogen
O suspectcarcinogen

Melhylene chloride TLV: 50 ppm STEL: HE Eyes. skin. liver. CVS. CNS i,itant, numbness. Liquid wilh chohDf.Dm]like ._h)r;
Color: Colorless PEL: 500 ppm IDLII: 3000 ppm tingling, vertigo, angina LEL:12%;Soi:2%

REL: NE

DAC:
0 knowncarcinogen
O suspectcarcinogen

Legend: C: ceiling REL: recommended exFmsure limit NF: nonflammable
CNS: central nervous system SG: specific 8riDvlty
(;l: gastrointestinal STEL: short-term exposure limit
IDLII: Immediately dangerous to life and health TLV: threshold limit value
MW: molecular weight VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

* These Chemicals are not expected to present a health and surety hazard on the site because either (I) their toxicity In nature depends on the
elements with which they are bonded or (2) the published exposure limits are based on occupatl-nal exposures to Ibe chemicals th'-,t _111 not luke
place In the environment.



Zone S Contaminant i,isl

"' Ti,V-sTELIPKL-ST " '

Coolamlnanl TLV.TWAIPEI..TWA k:l.I TLV-C or Ilealh effects/larger urKans (_hemlcal/phy,,ical pr.perllc_
or REL-TWA IDI.II

i i i

Phenol TLV: 5 ppm STEL: HE Liver, kidneys, skin Crystalline s.lid, sweet acrid t)th,r,

Color: Colorless to pink PEL: 5 ppm II)lJl: 250 ppm Sol:t)q_;I.EL:i 8%
REL: 5 ppm

DAC:
O known carcinogen
0 suspect carcinoBen

Strontium-90 TLV: STEI.: HE Skeletal system, respiratt.y system Va_ial)lc

Color: PEI__- ll)lJl: HE
REL:

DAC:
O known carcinogen
0 suspccl carcinogen

Tetrachlorocthylene TLV: $0 ppm STEL: 200 ppm Liver. kidneys, eyes. upper fcsp.att)ry system. Liquid wid, t.h,r liE,: cll_c: ,. t hl,.,,I..:a

Color: Colorless PEL: 25 ppm IDLII: 500 ppm CNS; irritant flush face. ve.i G-
REL

DAC:
• known carcinogen ,0_

O suspectcarcinogen

Tctrachloroelhylene "iT.V: 50 ppm 5TEL: 200 ppm Liver. kidneys, eyes. upper wespitalory syslem. Liquid with u_k. like cliff ,. Lhlc._)|,,ml; IP

Color: Colorless IDLII: 500 ppm CNS: ilTitanl flush face, ve.ig. 9.32; FP: (I; I.FL: m_lOammaldc; IJFI.:
nonflammahle

• known carcinogen
O suspect carcinogen

Legend: C: ceiling REL: recommended esposure limit NF: nonflammable
CNS: central nervous system SG: specific gravity
(;!: gastrointestinal STEL: short-term ezposure limit
IDl.ll: Immediately dangerous In life and health Ti.Y: threshold limit value
MW: molecular weight YP: vapor pressure

PEL: permissible exposure limit IP: Ionization potential

• These Chemicals ore not expected In present a health and safety hazard on the site becau.,e _llher (I) their toxicity in nature depend.b on the
elements with which they are bonded or (2) the published exposure limits are based on -ccupatlonul exposures I. the chemlcuh thai will n.I lake

place In the environment.



Zone 5 Contaminant List
i

TL Y-STEL/PEL-ST

Cootnmlonnt TLV-TWA/PI_L-TWA EI.ITLV-C or Heath effects/large, organs Chemical/physical pr.perlic_
or REL-TWA IDLII

I

Thmium TLV: STEL: I_E Respiratory system Vmiahle

Color: PEL: IDLH: HE
REI_

DAC:
0 knowncarcinogen
O suspectcmcinogen

Toluene TLV: 100 ppm STEL: 150 ppm CNS. liver, kidneys,skin I.iquid wid, sweet.I.mgcm _nzenc like ,.I,.,

Color: Colmless PEL: IOO ppm IDLH: 2000 ppm [.EL:I.2%
REL: I O0 ppm
DAC:

0 known cwcinogen
O suspectcarcinogen

Trichloroelhylene TLV: 50 ppm STEL: HE Respiratory.kmt. skin;ileadaches,dcnnalitis. Liquidwidl a chh.ofolm ,xh)r

Color: Colorless llXJI: 1900 ppm nausea,vomiting

O knownc_rcinosen
0 suspe_c.cinosen

t_ranium-235 TLV: STEL: HE Respiratc'ysystem,kidneys.(;I; initanl Vwiabie

Color: PEL IIXJl: HE
RF.L:
DAC:

0 knowncarcinogen
0 _ cuc_

Legend: C: ceiling REL: recommended exposure limit NF: nonflammable
CNS: central nervous system SG: spo¢lfl¢ 8rarity
GI: gastrointestinal STEL: short-term exposure limit
IDLII: Immediately dangerous to life and health TLV: tbresltoid limit value
btW: molecular weJlbt VP: vapor pressure
PEL: permissible exposure limit IP: Ionization potential

These Chemicals are not expected to present anhealth nod safety hazard on tbe site because either (I) their toaJcJty tn nature depends on the
elements wJtb wblcb they are bonded or (2) the published exposure limits are based on occupational elposures to the cbemicals that will not take
piece In the environment.



Zone 5 Contaminant last
I

TI.V-$TIELIPIEL-_i -

Contaminant TLV-TWAIPEL-TWA El./TI.V-C or Ihnth ef|eclsllurKet ortuns (_hemlcallplaysital properlit-_
or REL-TWA IDLH

Xylene TLV: ! O0 ppm STEI_ _ CNS. GI uracl, liver, kidneys, ski,; dizziness. I.iqukl with a,,,laa_: (_d,,
Color, : Colorless ll)LJI: IO00 ppm stuuerinl| pit. nausea. Sloinac'h pain

O known carcinogen
O suspect carcinogen

O0

Lellend: C: eelllnll REI.: recommended exposure limit NF: nonnammable
CNS: central nervous system SG: specific Brevity
(;!: Ilastrolntestlnal STEI.: short-term exposure limit
IDLH: Immedlolely dnnllerous to life and health TLV: threshold limit value
MW: molecular welliht YP: vapor pressure
PEI,: permissible exposure limit IP: Ionlzailon potential

• These Chemicals are not expected In present n heullh and surety hazard H the site becuuse ellher (I) their toxicity in nature depends on the
elements with which they are bonded or (2) Ihe published exposure limits are based on occupaal.nul exposures to the chemicul_ that will ni_! tukr
place In the environment.
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4. TASK BREAKDOWN

WAG 6 groundwater level monitoring includes two primary tasks--manual piezometric
readings and automaticpiezometric readings--that require identicalcontrols,

4.1 TASK DESCRIPTION

Task: Manual and automatic piezometric readings

Type of Work: ( ) Intrusive (X) Nonintrusive

EngineeringControls:N/A

AdministrativeControls:Trainineadministrativecontrolsreouiredforeroundwaterlevel

monitorinecanbef0_ndintheWAG 6 Tr_inineproerp,rn(X-OE-703.RCv.0)andthe
WAG 6 HASP.

4.2 INITIAL LEVEL OF PERSONAL PROTECTIVE EQUIPMENT

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

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

Protective Clothing: ( ) Encapsulatingsuit CA:)Tyvek (if upgradedby the SSHO;
( ) Saranex see action levels in Sect. 5)
( ) C-zone ( ) Splash suit
( ) Other (X) Company clothing (khakis)

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

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

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

' Note: Company-issuedshoes/boots are requiredfor PPEdress-out if potentialradiological
contamination exists.

Describe the donning/doffingsteps: DonnineanddQffingproce,gtur¢_for PPE can be found
h_re and in Sect. _ of the WAG (i HASP, .....
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DONNING LEVEL D (Modified)

I. Don inner plastic boots.
2, Don cottonliners.
3. Don rubber gloves.
4. Don outerrubberboots.
5. Tapeoveroutsidepantscuffs.

DOFFING LEVEL D (Modified)

I. Remove outer tape.
2. Remove outer rubberboots (upon exiting the controlled access zone).
3. Remove rubber gloves.
4. Remove plastic boots (upon exiting the controlled access zone).
5. Remove cotton liners.
6. Perform whole-body frisk.

DONNING LEVEL C

1. Tear andtab tape(5 piecesfor wrists,ankles,andfront seamof Tyvek).
2. Don EnergySystems-or contractor-furnishedclothingandTyvek;buttonto the neck.
3. Checkfor properbadginganddosimetry.
4. Tapefront seam;placetabat the topfor eachaccess.
5. Checkshoecovers(blackrubberboots)for holesandtears.
6. Don shoecovers.
7. Tuckcontractor-furnishedclothingor Tyvek intoshoecovers(blackrubberboots)and

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

DOFFING LEVEL C

I. Remove exposed tape
a. from rubber gloves,
b. from front seamof coveralls,
c. from shoecovers(blackrubberboots).

2. Removerubbergloves(pull insideout).
3. RemoveTyvek, insideoutward,touchinginsideonly.
4. Remove_apefromshoecovers(blackrubberboots)andcontractor-furnishedclothing.
5. Removes;_oecover(blackrubberboot)andplaceeachfootacrossthe step-offpadone

at a time.
6. Performpersonnelfriskingbefor,_exitingthe controliedaccesszone.
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Modifications allowed: All uvgrades of PPE must be approvedbv the SSHO and by _he
a0DroDriatesafety_and health re_ol'¢_entative.DQwn2rades in PPE will be Justified and
documented in the site lolbook bv the SSHO.

-

Additional PPE informationmay be found in Sect. 5 of the HASP.
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5. MONITORING REQUIREMENTS

A baseline exposure rate for the work site will be measured by Cite HP before
commencementof work activities. Siteexposurerateswill beupdatedon a 6-monthcycle

5.1 DIRECT READING INSTRUMENTS

Monitoring Action Action
Task(s) Freauencv Levels ......... Guideliq¢_

LEL meter NA IO%LEL
02 meter NA > 22%O,
Colorimelric indicator tubes NA _/2 PEL
Photoionization detector (PID) ill.. . - we a • v 5vvm" Halt work; cootaCtIH
Flame ionization detector (FID) NA 5 win"
Alpha meter HP SeeHASP Table 3
Bern/gammameter HP!worker _ SeeHASPTable 3 ,,C0nmctHP,
Arearadiationmonitors HA
Noisemm_r NA 8_,dB_ ,
Other(Specify) Nh

"Actionlevels are ppm above backgroundper 5 rain. All personnel are to frisk themselves and sampling equipment
before exiling each samplingarea.

5.2 PERSONAL MONITORING

Monitoring Action
Task(s) Freouencv Guidelines

Whole-body dosimetry OWL ,,Contact HP
Extremitydosimetry NA
Whole-bodycount GWL Yearly ContactHP
Urinalysis/bioassay GWL 6 morlths ContactHP
Chemicalair sampling NA
Radiationair sampling NA
Personal sampling pumps NA

Instruments used by IH representative will be calibrated and maintained in accordance with
IH StandardOperating Procedures. Instruments used by the Office of Radiation Protection are
calibrated and source-checked in accordance with established Health Physics procedures.
Instrumentsused by MAD representativeswill be calibrated and maintained in accordancewith
MAD procedures.

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

Site work zones are required to reduce the accidental spread of hazardous substancesfrom
contaminated areas to clean areas. Therefore, a controlled access zone will be established. The
identificationof the zone will providefor control of operations andflow of personnel. The HPC
will provide signs to be posted at the site for HAZWOPERrequirements. The HP will determine
radioiogical postings. Shouldadditionalbarriers(e.g., rope, tape) or signs be required, HP, IH,
andIS will be consulted. The HPCmay modify the zones for short-term, transient-type projects.
The modification would include use of the HAZWOPER barrier tape and A-frame sign, if
materialis in stock. Additional informationregarding site control may be found in Sect. ? of the
ORNL HAZWOPER Program Manual.

Personnel accessing the zone must meet access requirementsas stated in the WAG 6 HASP
and this plan, and at the entrance of the zone. Entrance and exit Foints for the zone will be
clearly marked. Perimeter monitoring of the zone will be conducted periodically to ensure
correct placementof the zone. The SSHO is responsiblefor ensuring thatall workersand visitors
meet site access requirements. Section 9 is a record of site access requirements and personnel
qualifications.

A site map is providedat 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 purposeof decontaminationisto preventcontaminantsthatmaybepresentonprotective
clothingandequipmentfrom cominginto contactwith personnelas they doff PPE. Also.
decontaminationprotectsworkersfromhazardoussubstancesthatmaycontaminateandeventually
permeatethe PPE usedon site; it protectspersonnelby minimizingthe transferof harmful
materialsintocleanareas. Combiningdecontaminationwith the correctsequentialmethodof
removingPPE will preventexposureto personnelleavingthe work areasas well asoffsite
migrationof contaminants.Generally,decontaminationisaccomplishedbystartingwith themost

• heavilycontaminateditem andprogressingto the leastcontaminateditem.

Personnelwill removeanydisposablePPEanddisposeof it in providedcontainersbefore
leavingthecontrolledaccesszone. The stepsfor doffinganddisposalof PPEcan befoundin
Sect.5 of theWAG 6 HASP.

Equipmentdecontaminationprocedurescanbe foundin Sect.2 of the GroundwaterLevel
MonitoringSamplingandAnalysisPlan.

Materialsneededfor deconuuninationfor thisprojectinclude(1) liquinoxand(2) deionized
water.
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8. EMERGENCY PREPAREDNESS

The responsibility for day-to-day implementationof this information lies primarily with the
SSHO. During an actualemergency response situation, the SSHO will serve as the Emergency
Coordinatoruntil the LaboratoryShift 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, diall 911 to reachORNL EmergencyResponse.
The LSS will provide emergencyresponse personnelandcoordinate emergency assistance. The
radio numberfor the LSS is Station 295. The telephone numberfor the LSS is 574-6606. The
nearest telephone and fire alarm box is located at the tumulus site. If the LSS is not available,
emergency services may be reached at the telephone numbersshown below.

The SSHOwill performthe following pre-emergencytasksbefore startingfield activities and
will coordinateemergency response with the LSS.

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

In the event of an emergency, a fire extinguisher, medical kit, and emergency eye wash kit
are located in the CDM Federal vehicles and in the cleanzone. In addition, spill controlkits may

' be found in the permanentdecontaminationarea located outside the clean zone.

In the event of an emergency that requires evacuation of the site, a verbal instructionwill
be given by the SSHO to evacuate the area. Personnel will exit to a predesignated supportarea.
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 _equire
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.

Emer2enov Personnel _ Radio #
ORNL Emergency Response 911
Laboratory Shift Superintendent [;74-6606 295
Fire Department 574-5678
Medical Center 574-'/431

Security 574-7199
Industrial Hygiene 576-7059
Industrial Safety 574-6679
Radiation Protection 599-1338

Environmental Compliance 574-7294

Emergency Communication Center 574-6646 295

Facility Manager (K. Wilson) 576-5290
' Proje0t Manager (D. McCurry) 421-4724

OKNL ER and Environmental Health and

Safety Manager (C. Clark) 574-8268
Project Engineer (R. Williams) 241-4722

The SSHO will brief workers on emergency responseprocedures and the evacuation route in the pre4mtry
brid'ml.
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9. TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

List applicabletraining/medicalrequirementsfor this project. Site workers requiringaccess
to the work zones (contamination reduction zone, exclusion zone, or controlled access area) will
be requiredto meet these access requirements. However, for occasional workersor visitors, some
of the site access requirements may be waived upon consultation with the ER Program ESH
Manager in conjunction with the HPC.

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 HAZWOPER8-h AnnualRefresher (as applicable)
X . 8-h HAZWOPER Supervisortraining

NA RadiationWorkerTraining
, X RadiationWorkerTrainingII

X., Respiratorfit test/training
NA Confined space entrant
NA Confined space attendant

Other (1ist)

Twenty-four-hourHAZWOPERtraining is applicable for individuals not requiringthe use
of respiratoryprotection.

Medical Surveillance

The ORNL Hazardous Waste Worker Medical Surveillance Program is applicable for
individualsmeeting criteria as specified in Sect. 9 of the ORNL HAZWOPERProgram 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 trainingand access
requirementswill be revised accordingly.

9.2 SITE PERSONNEL QUALIFICATIONS

Name: RichaKtStOut Badge number: 626015
' Assigned tasks: Qroundwaterlevel monitorinl

YES NO DATE
General Employee Training: 00 ( ) 9/93
24-h training: ( ) ( ) blA
40-h training: Of) ( )
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_YES NO DATE
AnnualRefresherTraining: (X) ( ) 10/9_
SupervisorTraining: (X) ( ) ,,, 2/92
RadiationWorker Training: ( ) ( ) NA
Radiation WorkerTraining II: (X) ( ) ....10/9_3

i Respiratorfit tested/trained: (X) ( ) 8/93
Confined Space Ent_ Training: ( ) ( ) NA
Medical Surveillance Program: (X) ( ) , 8/9_
Whole Body Count (in vitro): (X) ( ) ,, , 9/94
Bioassay (in vitro): (X) ( ) 9/94
Specialized Equipment Training: ( ) (X) N/A
First Aid/CPR: (X) ( ) 9/93
Other training: Satellite Accumulation.RCRACap Access. Waste Generator. HaT._dous
Waste Characterization

t
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WELL DATA
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Table C-I. Well data

Well Elevation Total Screened interval below

number TOC °, b depth ° ground surface

347 778.7 12.60 ,c

382 765.70 21.00 11.00 - 21.00

399 800.12 28.57 23.57 - 28.57

401 801.52 28.87 23.87 - 28.87

644 776.21 17.00 7.00- 17.00

835 762.08 27.50 5.50 - 26.90

836 766.26 28.50 7.00 - 28.20

845 807.33 41.00 19.20 - 39.90

848 801.44 32.00 9.80 - 31.50

851 769.15 21.60 4.00 - 20.00

1225 831.89 24.00 7.06 - 22.06

2083 763.90 10.93 5.93- 10.93

2084 780.99 10.10 5.10 - 10.10

2105 806.78 14.01 9.01 - 14.01

2117 791.31 12.31 7.31- 12.31

2190 799.32 10.33 5.33- 10.33

2202 797.80 15.09 10.09- 15.09

2217 779.30 8.37 *

2221 775.90 6.97 *

2252 804.60 19.20 *

2256 777.54 9.90 4.90 - 9.90

2260 804.23 12.34 7.34- 12.34

2263 803.37 12.40 7.40- 12.40

2290 * 16.85 *

2305 763.13 11.38 6.38 - 11.38

2306 763.88 14.60 9.60-14.60

, 2349 784.16 10.50 5.50- 10.50

2365 790.12 11.15 6.15- 11.15

2409 824.80 17.40 *

2469 829.21 45.30 30.30 - 45.30

2472 * 17.50 *

2479 * 23.00 *
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Table C-I (continued)

• .==, i

Well Elevation Total Screened interval below

number TOC °'b depth a ground surface

2489 * 20.00 *

2499 807.03 25.00 *

2503 * 22.76 *

2522 832.50 13.19 8.19 - 13.19

2528 837.47 13.28 8.30- 13.29

2529 798.26 10.37 5.37- 10.37

4018 * 22.75 *

DP-2 d 30 --

DP-3 -- 37 --

DP-4 -- 25 --

DP-5 -- 12 --

DP-7 -- 35 --

ill

a All measurementsare in feet.
b Elevationsare referencedto mean sea level.
c, = data not available.

d_ = well not yet instaUed. Total depthis estimated.

Sources: EnergySystems 1991. Resource Conservation and Recovery Act Facility Investigation
Report for Waste Area Grouping 6 at Oak Ridge National Laboratory, Oak R/dge,
Tennessee, IRA #'910930.2015, ES/ER-22/Vl&D1, ORNLIERISUB-8719905315N1.

DOE 1993. Env/ronmenta/Monitoring Plan for Waste Area Grouping 6 at Oak Ridge
National Laboratory, Oak Ridge, Tennessee, DOEIOR/01-1192&D1. Preparedby
Science Applicagom Imern_onal Corporagon.
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