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EXECUTIVE SUMMARY

The Oak Ridge Y-12 Plant, located within the Oak Ridge Reservation (ORR), is owned
by the U.S. Department of Energy and managed by Martin Marietta Energy Systems, Inc.
(Energy Systems). The reservation contains both hazardous and mixed waste sites that are
subject to regulations promulgated under the Resource Conservation and Recovery Act of
1976 (RCRA) and the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), amended in 1986 by the Superfund Amendments and
Reauthorization Act.

Under RCRA guidelines and requirements from the Tennessee Department of
Environment and Conservation, the Y-12 Plant initiated investigation and groundwater
monitoring of various sites at the Y-12 Plant. The entire ORR was placed on the National
Priorities List (NPL) of CERCLA sites in November 1989. Following CERCLA guidelines,
sites under investigation require a remedial investigation (RI) to define the nature and extent
of contamination and to determine the available alternatives for a feasibility study (FS) of
potential remedial actions.

The Oak Ridge Y-12 Plant includes --800 acres near the northeast corner of the
reservation and adjacent to the city of Oak Ridge (Fig. 1-1).The plant is a manufacturing and
developmental engineering facility that produced components for various nuclear weapons
systems and provides engineering support to other Energy Systems facilities. More than 200
contaminated sites have been identified at the Y-12 Plant that resulted from past waste
management practices. Many of the sites have operable units (OUs) based on priority and on
investigative and remediation requirements.

This RI work plan specifically addresses Chestnut Ridge OU 4. Chestnut Ridge OU 4
consists of Rogers Quarry and Lower McCoy Branch (MCB). Rogers Quarry, which is also
known as Old Rogers Quarry or Bethel Valley Quarry was used for quarrying from the late
1940s or early 1950s until about 1960. Since that time, the quarry has been used for disposal
of coal ash and materials from Y-12 production operations, including classified materials.
Disposal of coal ash ended in July 1993.

An RI is being conducted at this site in response to CERCLA regulations. The overall
objectives of the RI are to collect data necessary to evaluate the nature and extent of
contaminants of concern, support an Ecological Risk Assessment and a Human Health Risk
Assessment, support the evaluation of remedial alternatives, and ultimately develop a Record
of Decision for the site.

The purpose of this work plan is to outline RI activities necessary to define the nature
and extent of suspected contaminants at Chestnut Ridge OU 4. Potential migration pathways
also will be investigated. Data collected during the RI will be used to evaluate the risk posed
to human health and the environment by OU 4.

In order to fill data gaps and supplement and confirm existing data, additional site
characterization data are needed in the following areas: surface water hydrology, groundwater
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quality, surface water/sediment quality, and ecological characterization. The site investigation
will specifically include the following activities:

• collecting groundwater samples from nine existing monitoring wells adjacent to and/or
proximal to Rogers Quarry and one monitoring well from a background location in the
same geologic group;

• collecting surface water and sediment samples from the quarry, from downstream of
Lower MCB, from a drainage ditch south of the quarry, and from a control ditch;

• collecting various hydrologic data (e.g., quarry inflow, quarry outflow, precipitation,
evaporation, etc.) to prepare a water balance for Rogers Quarry;

• conducting an underwater survey of Rogers Quarry, including magnetometer, radiation,
andvideosurveys;

• conductingwetlandsandcndangcredspeciesandhabitatsurveys;

• collectingfishfromRogcrsQuarryforwholebodycontaminantanalysis;

• pcrformingaqualitativcsurveyofthefishpopulationinRogersQuarry;

• performingfishpathologystudiesofabnormalfishthatmay befoundinRogersQuarry;

• performinga qualitativepredatorsurveyofavianandterrestrialspecicsfrequenting
RogcrsQuarryenvirons;

• performinginsitubioassaysattheoverflowfromthcquarryusingclamsknown to
accumulatcpolycyclicaromatichydrocarbons.

The hydrologicalandgeohydrologicaldatawillbe usedtoasscssthcimpactofwatcr
qualityinRogersQuarryon groundwatcr,todetermineflowcharactcristics,andtopreparc
transportviagroundwaterandsurfacewaterpathways,andthebiological/ecologicaldatawill
specificallybeusedtoevaluateaquaticandterrestrialriskpathwaysforbiotaandman.These
datawillalsobcusedinprcparationofthcFS.
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1. INTRODUCTION

1.1 REGULATORY INI'IIATIVE

The Oak Ridge Y-12 Plant, located within the Oak Ridge Reservation (ORR), is owned
by the Department of Energy (DOE) and managed by Martin Marietta Energy Systems, Inc.
(Energy Systems). The reservation contains both hazardous and mixed waste sites that are
subject to regulations promulgated under the Resource Conservation and Recovery Act of
1976 (RCRA) and the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), amended in 1986 by the Superfund Amendments and Reauthoriza-
tion Act.

Under RCRA guidelines and requirements from the Tennessee Department of
Environment and Conservation (TDEC), the Y-12 Plant initiated investigation and
groundwater monitoring of various sites at the Y-12 Plant. The entire ORR was placed on
the National Priorities List (NPL) of CERCLA sites in November 1989. Following CERCLA
guidelines, sites under ipvestigation require a Remedial Investigation (RI) to define the
nature and extent of contamination and to determine the available alternatives for a feasibility
study (FS) of potential l'emedial actions.

DOE, the U.S. Environmental Protection Agency (EPA), and TDEC negotiated a
Federal Facilities Agreement (FFA) in response to the NPL placement of the ORR. The
FFA was developed for compliance pursuant to CERCLA, RCRA, the National Environ-
mental Policy Act (NEPA), and the National Contingency Plan. A common ,_oal of the
parties that entered into the FFA is to ensure that past releases from operations and waste
management at ORR are thoroughly investigated and that appropriate remedial action is
taken for the protection of human health and the environment.

The general purposes of the FFA are to establish a framework and schedule for
development, implementation, and monitoring of response actions at the ORR in accordance
with applicable guidance and policy; to coordinate responses under CERCLA and RCRA to
maximize flexibility and preclude redundant activity; to minimize duplication of analytical and
investigative work and ensure quality of data management; and to expedite response actions.

1.20RR ENVIRONMENTAL REffII)RATION PROGRAM

The Environmental Restoration (ER) Program has been established to plan and
implement the investigation and remediation of the ORR in cooperation with the parties to
the FFA. A fundamental goal in the implementation of the program is that remedial action
be emphasized. The goal acknowledges that no investigatory process can resolve all
uncertainties and that remedial actions must be able to accommodate deviation from original

hypotheses after they are initiated. This approach to the process of investigation and
remediation promotes early remedy selection, flexibility for the remedial action, and
contingencies to account for new data obtained during investigation of the sites. Removal
actions will be implemented, as necessary, to protect human health and the environment from
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an imminent short-term threat. Interim remedial actions may also be implemented if the site
warrants quick stabilization or risk reduction.

The parties to the FFA divided the ORR into waste area groupings (WAGs)/operable
units (OUs) that are prioritized to obtain effective and rapid investigation and cleanup.
Characterization of WAGs and OUs willbe planned on the basis of optimizing field sampling
and maximizing the use of existing data. Using the framework of WAGs and OUs, the ER
Program is following some guidelines that shape the overall approach for the remediation of
the ORR. First, an emphasis is placed on the integration of ongoing activities and historical
information concerning the sites. Second, activities of other major programs at the ORR are
to be coordinated and integrated with the ER Program to ensure that adequate resources are
available, that data are provided in a consistent format, and that technical issues and
remediation technologies are communicated throughout the ER Program. Third, remedial
action schedules for OUs can be revised by consent of the FFA parties. Fourth, OUs may be
redefined or reprioritized, as the investigations proceed, by consent of the FFA parties.
Finally, waste minimization and the prevention of recontamination will be emphasized in all
investigations.

The lead agency for the investigations and remedial actions on the ORR is the DOE Oak
Ridge Operations Office (DOE-ORO). The duties of the lead agency include overseeing and
managing ORR remedial actions pursuant to the FFA, serving as primary contact and
coordinator with the regulators for implementing the FFA, and ensuring the availability of
resources required to implement the site management plan. The EPA and TDEC are working
together within the terms of the FFA to provide regulatory oversight of remedial action work.

The ER Division of Energy Systems is the integrating contractor for the DOE ER
Program. The primary function of the integrating contractor is to ensure technical and
operational consistency among all participants involved in the Oak Ridge ER Program. The
ER Division will conduct meetings; collect information; assemble total packages on ER
Program activities; and prepare monthly status reports on budget, cost, schedule, and progress
for use by DOE-ORO. Technical consistency in such areas as risk assessment, NEPA
compliance, waste management, and others will be monitored and ensured by the ER
Division.

In addition to these primary responsibilities, the ER Division has a variety of other
responsibilities in its role as integrating contractor, including the following:

• Evaluating other DOE prime contractor, subcontractor, and prospective contractor ER
programs, policies, and procedures

• Coordinating fieldwork with plant operations

• Evaluating design, strategies, and sequencing of work

• Preparing ER Program technical and administrative policy and procedures

• Coordinating technical reviews of all products and documents prepared by all ER
Program participants

• Providing treatment, storage, and disposal services for management of ER-originated
wastes
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• Conducting a rigorous self-assessment program to evaluate regulatory compliance and
procedure adherence during ER activities

• Developing and operating the Oak Ridge Environmental Information System (OREIS)
to manage environmental data on the ORR

• Coordinating and evaluating priorities for ongoing and proposed activities for the DOE-
ORO ER Program.

In addition to Energy Systems, DOE-ORO has delegated remediation activities at each WAG
or OU to three primary contractors. Radian Corporation is responsible for the FSs,
environmental assessments, proposed plans, interim records of decision, and records of
decision (RODs). EBASCO Services is responsible for Remedial Designs. MK-Ferguson is
responsible for the remedial actions. Additional information on the ER Program is in the Oak
Ridge Reservation Site Management Plan for the Environmental Restoration Program,
DOE/OR-1001/R2 (Energy Systems 1992b).

1.3 FACILITY.SPECIFIC ER PROGRAM

The Oak Ridge Y-12 Plant, one of three DOE facilities on the ORR, includes
-800 acres near the northeast corner of the reservation and adjacent to the City of Oak
Ridge (Fig. 1-1). The plant is a manufacturingand developmental engineering facility that
produced components for various nuclear weapons systems and providesengineering support
to other Energy Systems facilities. More than 200 contaminated sites have been identified at
the Y-12 Plant that resulted from past waste management practices. Many of the sites have
been grouped into OUs, based on priorityand on investigative and remediation requirements.
Specific inYormationon the OUs at the Y-12 Plant is provided in Sect. 1.4.

A majorcomponent of the investigativeand remedial strategy to be applied to the Y-12
Plant, and indeed the entire ORR, is a structured approach. This approach is based on
separate studies of groundwater, surface water, and contaminant sources. The hydrogeologic
regime at the Y-12 Plant is complex and includes surface-water drainage, groundwater flow
through a dominantly fractured system, and groundwater flow through a karst system.
Numerous sources may have contributed to groundwater and surface water contamination.
Given these circumstances, the parties to the FFA concluded that more timely and cost-
efficient investigations would result if sources of contamination were studied separately from
the groundwater and surface water.

OUs designated as both source control and integrator OUs are anticipated to reach a
final ROD. OUs designated only as sou,'ce control OUs will be addressed initially in interim
action RODs. When all proposed source control OU interim actions are complete, there
should be an adequate amount of monitoring data from integrator OUs to evaluate if the
interim actions have been effective, and, if not, additional remediation will be undertaken in
the integrator OU final ROD. Sites at the Y-12 Plant not included in an OU have been
collectively grouped into the Y-12 Study Area. These lower priority sites will be investigated
as preliminary assessments/site investigations (PA/SIs). Sites will be grouped into new OUs
or added to existing OUs if the PA/SIs suggest that an RI/FS is necessary.
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1.4 FACILITY OPERABLE UNIT STRATEGY

The OUs established for the Y-12 Plant are distinguished assource control, groundwater,
surface water, or combined units. The plant area includes two groundwater integrator units:
Bear Creek and Upper East Fork Poplar Creek (EFPC). Chestnut Ridge is handled as a
combined source control and groundwater OU. The ultimate integrator unit of all surface
water and groundwater contamination from the ORR i_, the Clinch River/Melton Hill
Lake/Watts Bar Lake.

There are 11 OUs at the Y-12 Plant, and they include 31 contaminated sites within the
plant boundaries and surrounding areas. The sites generally were grouped on the basis of
proximityand by common physicalandhydrogeological characteristics,Bear Creek and Upper
EFPC hydrologic regimes each are associated with an integrated surface water and
groundwater OU. The Lower EFPC watershedconstitutesboth a sourcecontrol and
groundwaterOU. The remainingeightOUs aresourcecontrolOUs within theBear Creek,
Upper EFPC, andChestnutRidgehydrologicregimes.Groundwatercontaminationin the
ChestnutRidgehydrologicregimeisassociatedwitheachsourcecontrolOU.

ChestnutRidgeOU 4 includesRogersQuarry.andLower McCoyBranch(MCB). All
OUs in ChestnutRidge are combinedunitsthat includesourcecontrolandgroundwater.
Media to beaddressedwill begroundwater,surfacewater(both fromthe RogersQuarryand
Lower MCB), andsediments.

The ER Programhas prioritizedthe OUs establishedfor the ORR andsurrounding
areas.Evaluationof the OUs wasbasedupon five weightedcategories:humanhealthrisk,
environmentalimpacts,regulatoryobligationsandothercommitments,programimpacts,and
negativesocioeconomicimpacts.ChestnutRidgeOU 4 currentlyis rankedsixthin priority
of the 11 OUs establishedat the Y.12 Plant.Additional informationon the prioritization
processis in the ORR Site ManagementPlan(EnergySystems1992b).

1.5 INTENT AND SCOPE OF THE RJ WORK PLAN

An RI is being conducted at the site in response to CERCLA regulations. The
observational approach will be used in compiling and analyzingcurrently available data and
new data planned for collection under this RI.

i

The purpose of this Work Plan is to outline RI activities necessary to define the nature
and extent of suspectedcontaminantsat ChestnutRidgeOU 4. Potentialmigrationpathways
alsowill be investigated.Data collectedduringthe RI willbe usedto evaluatetheriskposed
to humanhealthandtheenvironmentbyOU 4.

Samples to be collected include surface water/sediment samples from Lower MCB, a
drainage ditch south of Rogers Quarry, and a control drainage ditch; sediment and water
samples from the quarry',and groundwater samples from ten monitoring wells, nine on-site
and one off.site. The samples will be analyzed for metals and radionuclides',previous surface
water/sediment and groundwater data indicate that these are the primary contaminants of
concern. Samples will also be analyzed for semivolatile organic compounds (SVOCs) to
determine the presence or absence of polynuciear aromatichydrocarbons(PAlls), which are
knownto occur in coalash.A percentageof thesamplescollectedwill alsobe analyzedfor
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volatile organic compounds (VOCs) and pesticides/PCBs for comparison with data from other
nearby waste sites. Finally, a variety of ecological sampling and testing procedures will be used
at the site to evaluate ecological impacts.

After discussion with Energy Systems and DOE personnel, there was general consensus
that installation of additional groundwater monitoring wells would not be necessary. A
substantial number of wells exist around Rogers Quarry and _ substantial amount of data from
previous well sampling exists to characterize the groundwater in the unit and to evaluate the
potential contaminant contribution from Rogers Quarry and MCB. Additional wells probably
would not add any significant new information because previous studies (e.g., Haase et al.
1987) have included well installation and a discussion of hydrologic conditions at the site.
Data from the ORR Groundwater Monitoring Program additionally define hydrologic
characteristics of the site. Only existing monitoring wells will be used to evaluate the condition
of groundwater,

1.6 SPECIAL PROBLEMS

Access to Rogers Quarry i.,;restricted; therefore, all personnel performing the sampling
must be badged and escorted by L- or Q-cleared escorts. Deep water sampling of the ash may
present problems due to the unknown location of classified items disposed in the quarry that
were subsequently buried by coal ash.

1.7 OVERALL PROJECT O_E_

The overall objectives of the RI are to collect data necessary to evaluate the nature and
extent of contaminants of concern, support an Ecological Risk Assessment (ERA) and a
Human Health Risk Assessment (HHRA), support the evaluation of remedial alternatives,
and ultimately develop an ROD for the site. The ROD for OU 4 will be consistent with the
strategy outlined in the ORR Site Management Plan (Energy Systems l_)2b).

The Rogers Company leased the site from the Atomic Energy Commission lot quarrying
in the late 1940s or early i950s. Around 1960 quarrying activities ccased and the quarry was
used for coal ash disposal and materials from the Y-12 Plant production operations. The
quarry initially received coal ash via Upper MCB when the Coal Ash Disposal Pond dam was
breached around 1964. The quarry received coal ash on a regular basis beginning around
1968. Until November 1989, coal ash slurry was routed to the quarry via a pipeline and Upper
MCB. During November 1989, edditional pipcline was installed to bypass MCB and the Coal
Ash Disposal Pond altogether.

The observational approach will be used to address the uncertainties inherent at
hazardous waste sites such as this. The observational approach involves several steps to
identify the most probable model ot' the site, and reasonable deviations from that model that
must be accounted for during design and implementation. The observational approach
recognizes that complete site characterization is not possible, and an attempt to define the
nature and extent of contamination fully is generally not achievable.

Initially, existing inG_rmation on general site conditions i,_ gathered, and remedial
objectives and general responses are set. Secondly, additional inh_rmationis gathered to refine

...... _- I I ' '1'"' "' 'Jim' I ii " -- IIII 1111111 I II1|111



1-7

knowledge of general site conditions and the nature and extent of contamination, receptors,
pathways, remedial objectives, etc. Thirdly, the most probable site conditions and reasonable
deviations are identified. From this, a conceptual design incorporating both a base action and
contingent action can be developed and a ROD signed. Development of an understanding
of the processes involved in the fate and transport of hazardous contaminants and their
exposure and effects on human health and the environment are necessary in addition to the
observational approach so that a reasonable model of the site can be developed.

The remedial action is designed from the most probable conditions and reasonable
deviations expected. Items to observe during remediation, which will detect deviations during
construction and operation, should be chosen. Key indicators (chemical, physical, and others)
are selected for observation during remediation. The purpose of this step is to identify where
actual site conditions do not match assumed site conditions and to determine the level of
deviation that will trigger a response. The observational approach is not appropriate if a
model of the most probable conditions and reasonable deviations cannot be established or if
key indicators cannot be defined. Lastly, the remedial alternative is implemented and selected
parameters are measured during remediation to make necessary modifications.

Potential migration pathways for contaminants from the quarry include surface water and
groundwater. Surface water is currently monitored at the National Pollutant Discharge
Elimination System (NPDES) outfall from the quarry to l.x_werMCB. Oroundwater pathways
primarily include fractures in bedrock. To date, ten wells have been installed around the
perimeter of the quarry and the wells monitor a range of depths in the bedrock.

A review of historical records and existing data from sampling of surface water,
sediments, and groundwater around the quarry indicates that the primary contaminants of
concern are metals and radionuclides. Samples to be collected during the investigation will
include water and sediment samples from the quarry; groundwater samples from most of the
monitoring wells surrounding the quarry and one background or control well; and surface
water/sediment samples from Lower MCB and a drainage ditch south of the quarry. Sampling
will occur twice; once during the winter months and once during the summer months.
Chapter 7 provides additional information on sampling Iocatic_nsand rationale.

A pH, temperature, specific conductance, and dissolved oxygen survey of water in the
quarry will provide data to determine if the water column is stratified with depth at the same
time of sampling and if reducing conditions exist at the bottom. A water balance study will
be conducted to evaluate the hydrology of the quarry and tc_determine whether the quarry
isa rechargeordischargearea.

The ecologicalsurveyandevaluationwillincludea threatenedandendangeredspecies
survey,wetlandssurvey,insitubioassayswithclams,wholebeadyfishtissueanalyses,a
qualitativefishsurvey,andafishpathologystudy.Ongoingwc_rkatRogersQuarryandl.x_wer
MCB associatedwithBit_logicalMtmitoringand AssessmentProgram(BMAP) and the
ecologicalwork tobe performedunderthePhaseIISamplingPlanforChestnutRidge
Operable Unit 2 (Filled Coal Ash PondUpper AfcCoy Branch) at the Oak Ridge Y.12 Plant,
Oak Ridge, Tennessee (DOE 1992) will also be considered in this evaluation.

An underwater survey also will be performed to obtain information on the configuration
of the quarry and potentially hazardous materials known or suspected to be present in the
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quarry. The survey will include a radiological survey, a magnetometer survey, a sonar survey,
and a videt._survey.

1.8 DATA QUALITY OBJE_

Data quality objectives (DQOs) are qualitative and quantitative statements that specify
the quality needed for sample collection and analysis, based upon the intended uses of the
data. The purpose of DQOs is to ensure that the data collected in a given study are of
appropriate quality to support activities required in that study, such as site characterization,
risk assessment, evaluation of remedial alternatives, or development of design criteria. 13QOs
are project-specific and applicable to all data collection activities. This section describes the
DQO process as applied to Chestnut Ridge OU 4. A detailed presentation of the project
DQOs is provided in Chap. 8, the Quality Assurance Project Plan (QAPjP).

1.8.1 Problem To Be Resolved

Chestnut Ridge OU 4 was formerly used to dispose of various wastes from the Y.12
Plant, including coal ash and classified objects. Previous studies of OU 4 indicated the
presence of contaminants. Therefore, the overall problem to be resolved at OU 4 is to
determine the nature and extent of contaminants and the degree to which OU 4 poses a
threat to human health and the environment. To meet this end, an adequate amount of data
will be collected to support contaminant characterization, to conduct both an Ecological Risk
Assessment (ERA) and a Human Health Risk Assessment (HHRA), and to evaluate and
select remedial alternatives.

The observational approach has been used in the development of RI activities described
in this work plan. The volume of historical data from previous studies at the site provided the
information necessary to narrow the scope of the investigation. Media to be sampled include
groundwater, surface water, and sediments (including coal ash); soil is excluded became
historical information from OU 4 does not suggest that soil is either a potential contaminant
receptor or exposure pathway. Groundwater will be sampled from existing wells at OU 4 for
contaminants of concern plus additional classes of contaminants for comparison with data
from nearby sites. Surface water and sediments will be collected both from the quarry itself
and l.x_werMCB. Analysis of these sediments will be for contaminants of concern with a small
percentage analyzed for an extended list for confirmation/denial purposes.

The RI also will include sampling the quarry at multiple depths and a water balance study
of the quarry. These activities have already been conducted at OU 4 (Bogle and Turner 1989;
Turner, Bogle, and Lu 1993); however, ash disposal activities will cease in OU 4 in July 1993,
and it will then be necessary to characterize the stratification and water balance of the quarry
after the termination of waste disposal. Finally, various activities will be included in the RI
to collect data necessary to support an ERA.

1.8.2 _ion To Be Made

Decisions to be made in Rls on the ORR are defined by the FFA. Sites on the ORR
identified as requiring an RI are typically designated cm the basis of existing data that indicate
the presence of contamination. Decisions required after the RI include a determination of
whether the site will require remediation, and, if so, what type will be necessary. The decision
on whether to remediate will be based upon the nine criteria of CERCLA: overall protection

.... ,,, ..... illll II III IIII
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of human health and the environment; compliance with applicable or relevant and appropriate
requirements (ARARs); long.teem effectiveness and permanence; reduction of toxicity,
mobility, or volume through treatment; short-term effectiveness; implementability; cost; state
acceptance; and community acceptance.

1.8.3 Identification of Inputs to the _ion

Input for decisions to be made based on RI activities at Chestnut Ridge OU 4 will
consider both intended data users and intended data uses. Primary data users include
personnel who collect the data, personnel who evaluate and manipulate the raw data, and
personnel who make recommendations or draw conclusions from the data. Primaryusers
include field personnel, the multidisciplinaryproject team that prepares the RI report, the
feasibilitysubcontractor, or other subcontractors performing a specific task. Secondary data
users include upper-level Energy Systems managers, DOE personnel, and regulatory
personnel (EPA and TDEC) who approve recommendations and support conclusions
prepared by the primary users.

intended data uses for OU 4 include the definition of the nature and extent of
contamination, the support of both an HHRA and ERA_,the addressing of the requirements
for evaluation of probable remedial alternatives, and the preparation of an ROD. The
intended uses of data collected during health and safety monitoring and field sczeening
include determiaation of appropriate personnel protection levels, measurement of indicator
parameters, and screening of samples for radiation before shipment off site.

1.8.4 Defudtion of tb_eBoundaries of the Study

The boundaries of an RI can be narrowedby application of a site conceptual model. The
model should be based upon the history and current condition of the site and its
environmental setting. Examples of factors that ultimatelydetermine the boundariesof an RI
include the existence of wetlands or floodplain, known or assumed groundwater flow
direction, the relationship between the surface water drainage system and groundwater,
potential migration and exposure pathways, and potential receptors.

A conceptual model for Chestnut Ridge OU 4 is presented in Chap. 3 that considers the
environmental setting and illustrates potentially contaminated media and potential migration
and exposure pathways. Chapter 3 also includes two models that consider the potential human
health and ecological risks associated with the site.

1.8.5 Development of a Decision Rule

Decision rule requirement for RIs at the ORR are specified in the FFA for the ORR.
The primarybasis for the decision rule will be documents prepared from the RI fieldworkand
subsequent activities (e.g., risk assessments, evaluation of alternatives, etc.). An RI report will
be prepared that summarizes site history, investigatory activities, data collected, and
conclusions based upon the study. The RI report will include the baseline risk assessment.
The FS that follows the RI will include a report summarizing the evaluation of alternatives
and will be followed by a proposed plan and then a ROD. After completion and approval of
the ROD, the final stage of the process (remedial design/remedial action) will be
implemented.

,, II -- II I
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1.8.6 Development of Unccrtainty Constraints

All data pertinent to the investigation, not just laboratory data, will be of defensible
quality. Nonlaberatory data, such as field observations and field screening readings, will be
recorded in a manner consistent with applicable Standard Operating Procedures (SOPs) and
quality control (QC) procedures. Field personnel willbe trained before initiation of fieldwork,
and all fieldwork will be subject to audits by regulatory agencies, Energy Systems, and
subcontractor personnel. Historical data or records included in the RI report will be used in
a manner consistent with the level of scrutiny and review previously applied; known or
potential uncertainties will be specified in the report. Additional detail concerning the
collection and evaluation of these data is included in Sect. 7.5 and Chap. 8 of this document.

QC requirements of the laboratory will be specified in the quality assurance (QA) plan
prepared by the contracted laboratory. The plan will identify internal quality control at the
laboratory including calibration frequencT, method blank frequency, corrective measures, etc.
This quality assurance plan will be subject to review and approval by both Energy Systems and
the subcontractor. Additionally, the laboratory must successfully complete an audit conducted
by the Analytical Project Office, Energy Systems. The laboratory data will be of Level C
quality and will include the entire Contract Laboratory Program (CLP) package of
documentation. Additional detail concerning the quality of laboratory data is provided in
Chap. 8.

1.8.7 Optimization of the Design for Obtaining Data

Data design optimization for Chestnut Ridge OU 4 is based upon a review of historical
records, existing data, site visits, and discussion with Energy Systems personnel familiar with
the site. The sampling locations identified in this work plan should provide representative
samples of the potentially contaminated media at the site. A statistical analysis of the data
may be necessary during the preparation of the RI report. The extent to which a statistical
treatment is appropriate will be determined based upon the results of the fieldwork. A
statistical analysis combining existing data and newly collected data may be attempted;
however, the variable quality of existing data may preclude this type of treatment.

1.9 SCHEDULE

Table 1.1 is the detailed schedule for completion of the RI Work Plan, the RI itself, and
subsequent remedial actions for Rogers Quarry. If allschedule deadlines are met byall parties
involved, the final RI Work Plan should be submitted by March 1994. Field activities for this
RI are anticipated to take - 10-12 months including the water balance study. The ROD is
scheduled for September 1999, and final remedial actions are to be completed by July 2003.

1.10 QUALITY ASSURANCE

All OA and QC activities of this project will be governed by the Energy Systems
Environmental Restoration Quality Program Plan, ES/ER/TM-4/R2 (1992a), which addresses
the guidance in EPA's Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans, QAMS.005/80 (1983), and the specifications contained in Energy Systems
quality-related procedures; the American Society of Mechanical Engineers document Quality
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Table 1-1.Remedial Investiptton/remodlalact.ionschedule
___ ,.. _ ,,., ___ +-- ,,,,,,,.,,+,,,,, .... ............ it ....... ii +.................................................

Taskname Startdate Enddate
.......... .i ill _ 1 i iiii!1 7/i Illl i7 _ IIIII Illllilll II1 II 1011 (HIIIJ I ...... I I]( I

ReceiveNoticetoProceed 16October92 16October92

Submit draft work plan 12 February 93 12 February 93

Receive Energy Systems comment_ 29 March 93 29 March 93

Submit cost estimate 20 May 93 20 May 93

Submit final draft 07 May 93 07 May 93

Submit final draft to DOE (Energy Systems) 25 May 93 25 May 93

Receive comments from DOE 06 July f73 (kSJuly 93

Submit final draft to regulators (Energy Systems) 23 September 93 23 September 93

Receive regulatory comments 29 December 93 29 December 93

Submit final RI work plan 02 March 94 02 March 94

Receive approval of RI work plan 30 March94 30 March 94

Accomplish RI site preparation 31 March94 01 July 94

Conduct field activities 31 March 94 18January 95

Prepare RI report 13 October 94 12June 96

Prepare FS/EA report 13 April 95 11 December

Prepare FS proposed plan 12 December 96 10 June 98

Prepare FS record of decision 11 June 98 22 September

Accomplish remedial design 05 February 98 02 February_)

Undertake RA integration 02 November 00 02 July 03

UndertakeRA ofRogersQuarry __ 02November(_ 02July 03j iii - i iiiiii ._ .... i!111...... iiiiii! Itiiii . !11111 --
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Assurance Program Requirements for Nuclear Facilities, ASME NQA-1 (1989); and applicable
DOE orders. When appropriate, existing CDM Federal quality procedures will be used to
implement ES/ER/TM-4/R2 requirements.

The QAPjP for this project is provided in Chap. 8. The QAPjP addresses QAMS-005/80
and applicable ES/ER/TM-4/R2 requirements. The QAPjP locator page that appears in the
front matter of this document identifies the requirements and the location of the text that

addresses each requirement.



2. HISTORY AND CURRENT CONDITIONS

2.1 GEOGRAPHIC INFORMATION

Chestnut Ridge OU 4 consists of Rogers Quarry and Lower MCB and is located in
Bethel Valley south of the crest of Chestnut Ridge and the Y-12 Plant (Fig. 2-1). Bethel

Valley Road transects the unit, with Rogers Quarry to the north and Lower MCB to the
south. A number of waste management sites are situated along Chestnut Ridge (HSW
Environmental Consultants 1992) (Fig. 2-2); the closest sites to OU 4 are the Chestnut Ridge

Security Pits (Chestnut Ridge OU 1), which is atop Chestnut Ridge proper, and the Filled
Coal Ash Pond (Chestnut Ridge OU 2), which is north of and adjacent to OU 4. Given their

proximity to OU 4, both of these sites are potential contaminant sources to OU 4.

An RI was conducted at the Filled Coal Ash Pond (CH2M HILL 1991), and it identified

the presence of metals and radionuclides in various media at the site. This report, however,
was determined to be inadequate in the current regulatory environment by EPA and TDEC.
A Phase II RI will be conducted at the Filled Coal Ash Pond in 1993. This study should

clarify interrelationships, if any, between OU 2 and OU 4.

Results from two dye tracer tests conducted from the Chestnut Ridge Security Pits did
not suggest a hydrological connection with OU 4 (Geraghty & Miller 1990_ SAIC 1992). An
RI is currently being planned for OU 1 and is expected to be implemented in 1994. Other
waste management sites along Chestnut Ridge near OU 4 include the United Nuclear

Corporation site and Y-12 Landfills II and IV to the northwest: and Kerr Hollow Quarry,
Y-12 Landfill III, the East Chestnut Ridge Waste Pits, and the Chestnut Ridge Sediment

Disposal Basin to the east and northeast. These sites are not currently believed to be
contaminant sources to OU 4.

Rogers Quarry, which has also been known as Old Rogers Quarry or Bethel Valley
Quarry, is on the north side of Bethel Valley Road - 1 mile south of the Y-i2 Plant. The

quarry encompasses 9.81 acres, with maximum dimensions of - 1150 ft in length by 450 ft in
width. Former quarry personnel have reported a maximum depth, before initiation of waste

disposal, of 275 ft. Adams Craft Hertz and Walker Surveyors conducted a survey of that
quarry in 1986 (Energy Systems 1986). The study included 13 cross sections showing the depth
profile of the quarry. Data were obtained by dropping a cloth measuring tape with a lead
weight to refusal and then recording the depth. Cross-sectional profiles were oriented north-
south and show that the north wall of the quarry typically has a gentle to moderate slope and

the south wall is steep and nearly vertical in places. Maximum depth is --110 ft, with

shallower depths (as low as 40 ft) more common in the west and southwest portions of the

quarry. The shallow depths, in some cases, may coincide with an access road constructed
within the quarry during mining operations and visible in an aerial photograph from the
1950s. The 1986 survey also estimated the volume of the quarry as 1.37 million yd3, or

277 million gal. The lower portion of MCB runs from the discharge point on the south side

of Rogers Quarry to MCB Embayment in Melton Hill Lake.

2-1
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2.2BACKGROUND INFORMATION

The RalphRogersCompany leasedthesitefromtheAtomicEnergyCommissionfor
quarryingactivitiesintheiatc1940sorearly195()s.Photographsofthequarryfromthe1950s
indicatethattheexcavationresultedinoncorseveralbenches,commonlyusedasroads,to
thebottomofthequarry,creatinga terracedconfiguration,Quarryingintersectedawater.
bearing zonc in the late 1950s, and continued operation necessitated the installation of two
or more pumps to remove the water.

Quarrying operations continued until about 1960. Since that time the quarry has been
used for the disposal of coal ash and materials from Y.12 Plant production operations, The
quarry is currently filled with water; little, if any, construction or topographic modification has
occurred at the site since the termination of quarryingactivities,

2.3 OPERATIONAL FNFORMA'I1ON

The site was used for quarryingby the Ralph Rogers Company from the late 194(g or
early 1950s until about 1960,The quarrysupplied limestone for roadgravel and construction
activities on the ORR. According to Mr, J, W, Swceney, formerlyof the Rogers Company,
- 5 x 106yd"_of rock were removed from the quarryduringminingoperations (Pokeia 1_7),
As just stated, pumps were installed to remove water and maintain quarryoperations, The
quarry filled with water after the pumps failed, and it was abandoned with some equipmen!
in place.

Thc disposal of coal ash (both fly ash and bottom ash) from the Y.12 Steam Plant
became necessary as the coal ash pond north of the quarry (now Chestnut Ridge OU 2, the
Filled C_al Ash Pond) approached capacity, The coal ash pond was constructed in 1955 by
installing a 62-It-high earthen dam across MCB to impound the ash. The earliest record of
ash disIxmal in the quarry is from 1964, when a ra_rtion of the top of the dam eroded,
releasing some ash (Pokela 1_7), hut this was not part of a planned disposal program_The
coal ash pond received ash on a regular basis until 1967 or 19¢_q;an examination of the coal
ash Ix)nd in October 1968 indicated that it was entirely filled (Murphy 19_), Precise dates
are not available, but it is reasonable to assume that disposal of coal ash In Rogers Quarry
on a regular basis started sometimc during 19¢_, MCB originally Ilowcd directly inlc, Melton
Hill Luke from the coal ash pond, hut it was diverted into Rogers Quarry approximately
coincident with the abandonment of the pond for coal ash disposal,

The Y-12 Steam Plant, originally constructed in 1954 and upgraded several tim_, fired
pulverized coal in a Wickes front wall configuration (Turner ¢tal. 191,2,),Coal ash was
removed using a wet collection system, Bottom ash and fly ash from the Steam Plant were
then mixedwith water to form a slurry and sluiced intermittently (generally three times a day)
to the quarry using a pump rated at 2_00 gal per minute to lift the _h slurry to the cres| of
Chestnut Ridge (Bogle and Turner 19X9),Until November 1989, the slurry was routed tothe
quarry through a pipeline and then MCB, in Novcmher lgbtg,additional pipeline was installed
thatbypassedMCB andthecoalashpondaltogether(Turner,Bogle,and Lu 1_3).The
pipeline installation in Novcmhcr 19_9shiltcd the location of ash sluice inllow in¢o the quarry
slightly west o1'the former location,
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Modificationsto thedisposalproccssoccurredin 191_7and 19_. in June 1987. standard
shallowdraft aerator was installedandoperatednear the quarryoutfall in an attemptto
attenuateseasonalincreasesin effluentpH, The aerator wasmodifiedfor deep mixingby
installinga 20.ft pipe on the intake; thiswasactivatedon April 25. i9_, The aerator
subsequentlyfailed in September19_, In addition,sinceMay 1_)(), flyash,whichaccounts
for -80% of the totalashvolume,hasbeencollectedin hoppersfor drydisposalin theY-12
SanitaryLandfill iI, thcrcbygreatlydccrcasingthe amountof ashdcposltcdin the quarry.
Turner, Bogle,andLu (1993) discussthe detailsof theJcmodifications.

In 1988the SteamPlantinitiateda conversionto partialnaturalgu firingto reducethe
subsequentproductionof coaluh. Startingin Novem_r i988, the plantw_ capableof an
annualfuel mix of 80% naturalgasand20% coal.Coal iscurrentlyneceMaryonly for peak
periodsandbackup,By agreementwith TDEC, ashdislx_salin RogersQuarrywill endby
July 1_3, Althoughhistoricalrecordsarenotexact,EnergySystems_rmnncl haveeJtlmated
that annualaveragecoalashdepositsmadeto thequarrywere24,000tonswhen=h dis_al
(_.curredon a continuousbasis,

i RoBe. Quarryalsohasbeenusedfor thedill_,l of a varietyof plantproc_ materials,
l includingspentround_ofammunitionfrom plantsecurityoperation=,Someofthe object=

plaid in thequarryarecla.ified; clmification rc_ultednot becauseof the compmitionof
theobjectshutrather_cauie of theirconfigurationandtherelationshipof thbiconfiguration
to productionprcx:eues,Available informationsuueats that disposalof thae t_ of
materials started in 1_3 and continued until 1¢)82,Nonash disl_)salswere generally
accomplishedby backingtruckAdowna rampon the north sideof the quarryanddumping
the objectainto thewater,Despite theclassifiednatureof tome of the diqxxialinventory,
potentialcontaminanttof concernfrom the materialsare known andincludemetalsand
radionuciid_,The=©materialsarebellied toweighmorethan i x I()_Ih,A varietyof metal
debrii (includinguiedfilingcabinets,etc,) ixapparentin the woodsupslo_ andmirth of the
quarry.An exactinventoryof thee materialsii not km_wn,

2.4 RELE,_

Available inG_rmati,mon OU 4 densnot indic:atethaicatastrophic:relents or tpill_haw
¢x:curredat thesite_An NPDES out|all (S_I_; previouslydesign.ted1¢)2)_ legatednearthe
southwestcornerof R¢_gersQuarry,The (_utfaiiis the I_.nt ¢_l_sr,_tnof [a_er MCB, which
dtscharge_to Melton Hill Lake, Sample_,are takenon a weekly_,cheduleh_ra variety of
parameters,including,for example,total SUSl_ndedst)lidx,sulfate,turbidity,tem_rature+ pll,
and metals,Data r_dlectedDos the outfall show numer.u_exceedenc_ ,_f the NPDE$

permit, A particularproblemh_ _en ptt exceedence,which ha_beenfrequentlymeaiured
lancethe 19?(Is,The NPD_ permit spe,:iflespH limits ranging from h,3 to _,3 for wile,
exiting the quarry via the outfalL A compilationof pII data from June 3, I'_'/I,1,to
Deemer 31, I WI, lhow_ frequentviolationsof the _rmit't upper limit, with _ry few
violationsof the permit'slower limit (Turner, Bogle,andLu I_), in additionto the pH
violations,a numberof exceedencesof AmbientWater QualityCriteriaha_ _en re_rted
Datacollectedsince1986 haverecordedexueedenue_of arsenic,cadmium,cop_r, iron,lead,
mercury,selenium,=tnc,andtem_rature.

............. r, ,,rl iii i i iiii



3. CHA__R!_TION OF ENViRONME_AL SE3TING
AND CON_PTUAL S_ MODEL

3.10EOORAPI_

The eRR includ_ -SS,(X_ acra or federallyownedland20 mil_ w.,..+tof Kn.wille,
Tenn_e, bound_ on thenorthandeat bythecityof Oak Ridlle, Tennemme,andon the
mulh andwell 1_ theClinchRiver,The r_rvatlon ianearthewetternmarlltnof theValley
and R!dlle phyliollraphicprovince,a major sulxllviatonof the Appaln+:htan+thai ttretehm
from Pennbylvantato Alabama,In theIouthern Appalachian+Ihe ValleyandRtdlleprtw+nee
b boundedby the Blue Ridlle province In the loutheut and the Cum_rla_ Plateau
provinceto the norlhw....st(Fill, +t.I)+Charactertmticfeatur_ or thepmvlnce incl_e par,l_l
vlliieysandridllea,typicallytrendlnllnt_rtheut.muthwext;m_+llr.phy¢.ntr(dledhy.iternatinB
_llk and atmnll _k unita thai have_en h+Idedand faultedand are m_ exp_medhy
e_ion; a Irell_ drainal!epettern; ahundantwater |._._ thrtmjh re_tant rldilet, andmany
,idles with acc.rdanIsummit levek that muuestf.rmer ert_ion _urfmc_+

ChmtnutRidlle OU 4 ¼ Ira:lied - 1°I,S mtleJmuth of theY_12 Plant,in BethelValley
.rid on the wuthemt.l'aclnll slope or _mtnul Ridlle (refer It+FIE+2+I )°OU 4 _ h_+ur,ded i.
the north_ C_mmutRidlleOU :2{theFilledCn.I_h Ptmd)andI. lhe mmlh_ Mcli.n
Hill Lake+The elevalinn 01+OU 4 r.nllei fr_m jml _r _I0 fl ._we memom. Mvel (MSLI
mJjllcentt¢_R.I!e. Ouar+ I_+jml _ltm+ _ ft al_we MSL where l+_r MCfl cote. Melhm
Hill Lake (Fill++1.2)+The +urlP+ceelevali(+n.r Rt_il+enQu.r++ me+mutedin 1_+ wm _16?2 it
ll_ MSL (Enerl_ $ple_ i_)+ IPt.m+eel .i (1_?) re_ordedmurl.+eeteV.lion+,I R_+e.
Ouarr),weeklydurinll I_+ lhe dal, ,h_+wed.tluctummn_en - !<I_"I_It and_I_IMI fl
t_ MSL+Elevalimn,in I!ener#l,decrew+emn(+rlhto m+ulhm_r_m+,the unil

).2 CIJMATI_

Climale in the vicinity¢+fthe ORR i_+lmnjlly infl_m'+d t',_+th_ pr+_,+n++__+flh+ elf+at
S1111+_Mt_untllin+t++the mulhet_l lind the CUm_llal_ lk|_unl+in+!_tIh+ norlh_vet_l_e
mountain+e_ert a rm_eralinil influen¢_off lhe _llm.l_+ _hi_;h r_,lt_ tn v++rm+humid
_ummenand+¢_1winler_ N;+lieemhl+emtreme_in + l +_pr_ ipll_ i n+leml-_i_llUl_+_ndwln_ !_ur
rarely+The Cum!+erland M.untain+ retard and _+,ken the i._++ _i++.Id .inte_ .if lh.l
m_mtmmlyrea¢hm math I¢)the.+ Imliludm+_e m(+unlmn+.I+_ m_hl+ lhv hot +ummerwl_
thlll llm a)m_n in i_ pliim I. the _t+ The (+fell Sm+_kyM!+unlaim ._I +mn inclined +
plllm, which iifl_ warn, ra_i_i ,_ir P,_mPinllm+rlhwardlr.m i_ Gulf t+_l+l,,Semm_,iherehy +
incremnll the freq_n+ of ahermmn thu_mmrm_ durinll +.mmer re+ruth+

The mean .nn..l lemperalure in 1_ Ollk Ridlle area L__++P+ (W©_t©r and Br+_
I_)+ Jllnua_ i+llenerlllly the a)Id_l m.nth; lemperalure_ a_r.ll_ --!_!*P hut tm:¢_!on_l!y
dip m ()'F or hel_+0 July + llemrally the warme_l mlmlh+ a!i_mllh awr._ lem_r,luim
exhihil !iule varialmn _l_en Jun¢ .nd Aullml+ The ,ver.ii¢ d+iiy lem_ralur+ in July m
_*F, _ih hillh_ (mcmi.n.liy ex+eedinj IIMI*P+
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Datarmm theNational_canic andAtm(_phcricAdmtnt,trntitlnindicatethatthemean
annualprecipitationinthe Oak Ridac arc, b _i_in,_c climatein theareai_typicallyhumid
with [requ©ntrain,andl_ri_xb or $ daylor marcwithout prcctpltalt(_n(_:curon averallconly
four to rive tlm_ per _ar (l_eitly et al, IN), Maximumm..thly precipitationIlcneraliy
et._unbaton _m_r and]Marchandism_:ialed withwinterlt.rm_ thatarccommonly
or low intermityhut I.nii durali.n Appr.ximatcly40% or the_arly precipilati., f.lb durini
lh_ interval,Snrrwl_cur t'_lween N¢lvcm_r andMarch,h!r the m(_t pert,and_reuJually
Iiihl and a_umuiate only a tracc_The meanannualtm_wf.il _l_en IQ_l and 1_ w_
9,8 in, (Ener_ SplemJ I_), A tecond precipilali(mm_ximai_:cur_in July,when|horl,
heavyrainfnl¼_:iaied wtlh ihund©rxtor_ arc citmmnn(DaviAel at, IN). The drtal
_ of lhe _tr normally_urs in _pieml_r and _l(_r when llow.mcwinl!hillh
p_ure _1¼ lupp_ rain andprovidecleara_ dry _alher°

WI_ in the Oak Ridlle a_a arc _nlrolled I_1a lirlte dellreeby the valley andrldje
lOl_lPraphy+_ prevaiiintlwindt a_ etther up valicy (norlhemlerly) ;lr d_wmvalley
(mulhw_lefty)+ Da_!me wi_ |chorally ht¢_ up valley,whileniilhllimc wi_ u_uallyhh_

val_ (Davi_ +1tL IN)+ Fii!ure:_o;s a windr_c Ihm!nh(r_ Ihc re!nliw frequency
(_ _.:enlalle).f (_cu.ence .f windnbyc.mp_ ..enlati,_nand wind _ed_ Illsh _h_ity
wi_ and lt_rn_ are rare Wind _l_e_ a_¢te. ihan?4 mph?_ .[ the lime,andwind
iI_ __inl! IK_ mpha_ rare_

.......................... , ,r,_urrlm I [ II......................... ..........,, , .,. _ -
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3.4 GEOLOGY AND SOII_

The ValleyandRidgeof Tennessee,inwhichthe ORR is located,isa beltof southeast-
dipping thrust faults and accompanyingfolds. Two relZionallyextensivethrust faults, the
CopperCreekand WhtteoakMountain,areexposedacrossthe ORR alongwith foldsand
small.scalesubsidiarystructures(Fig, 3-4). The stratigral)hicsectionexposedon the ORR
includesrocksthat rangein agefromEarlyCambriantoEarlyMississippian.Thestratigraphic
sectionexposedin the vicinityof OU 4 hashcf,n abbreviatedby faultingandincludesbeds
rangingin age from Early Cambrianto Late Ordovician(Fig. 3.5). The unitscomprisea
complex assemblage of lithologies, including shale, sandstone, siltstone, dolostone, and
ltmatone; total thicknessis -2.0-2.5 km (Hatcher et al. 1992).

OU 4 is locatedwithin the WhiteoakMountainthrustsheet,adjacentto andnorthof
theCopperCreekthrustfault,whichis locatedin HawRidge,justsouthof theunit.Theunit
isunderlainentirelyby theMiddleOrd.wicianChickamaugaGroup,TheChickamaugaGroup
b a sequenccof limestone,argillaceouslimestone,shale,andsiltstonefoundthroughoutthe
Valley andRidge of EastTennesseeandis traceableintosouthwestVirginiaandnorthern
Georgia, Walker, Shanmugan,and Ruppel (1983) provide an interpretation of the
depositionalenvironmentanda summaryof the Chick_lmaugaGroupin EastTennessee,

The Chickamauga Group rangc.sin thickness l'rom -4(X)to ?(X)m across the ORR and
b exposedin BethelandEastFork valleys,Stockdalc(19._1) subdividedtheChickamaugaon
the ORR [in the vicinityor Oak RidgeNationalLaboratory(ORNL)] into unitsdesignated
A through H, on the basisof lithologicdii'fcrences,Hatcher et al. (i_2) conducteda
comprehensivestudyof ORR geoloRyand_signed formationalnamesto Stockdalc'sunits.
The formatkmalnameswere not new but had been usedby previousworkers in East
TenneMeeE)rsometime.Thestratigraphiccharacteristic_of the ChickamaugaGroupdiFFer
betweenthetwovalleys,asdescribedinHatcherelal.(I_2).The BethelValleysection
underliesOU 4,b divisihieintosevenformations,andrangesfrom_65to670m inthickness.

Haue elal.(19hi'/)summarizedthegeologya¢RogersQuarrybaseduponcoreholedata
and examinat|onof rockoutcropsatthesite.The bottomoI'thequarryincludesthc
uppermoltImrtionoI'Stockdalc'sunitB (theFlcanorMember oi'the Lincolnshire
Formation), and conAist_or intcrbcddcdred to reddish-graycalcarcoussiltstonc;the
uppermostIS..30 m o1'the formation isexposedin thequarry,The middleportionof the
quarry(thc "pay" zonewhenthe quarrywasactive)spansStockdalc'sunitC (Iowcr portion
o1'theRockdellFormation)andincludesmediumto lightgray,purc,evenlybeddedlimestone,
-. 46 m [hick.The top of the quarry includesStockdalc'sunit D andthe iowcrmostportion
of unit E (upper l_rtion of the RockdcllFormationand lowermostportionof the Bcnbolt
R)rmation)andiscomprisedof intcrhcddcdgraycalc=,rcoussiltstoncs,wavytoevenlybedded !
limestonc_,,andthinlybcddcdchert; the thicknessis .-.3t,-.';2m, In general,bedsexposedat
OU 4 ltrikc approxim,lclyN_.';"E; dip rangesfrom 12° to ._2° southeast(tlatcher el al.
1_2), although it is generallyi'rom]0 ° to 4()°.

Fracturesarc well developedin all stratigraphicunitson the ORR and arc thc most
pervaiivc mesoAcopicstructure (Hatcher et al_ 1992), Both systcmaticand nons_tcmatic
fracturesarc present,and they I'ormcdat varioustimesduringthe tectonichistoryof the
touthcrnAppalachianl,The fracturc_form a networkofdiscontinuitiesandinterscctionsthat
providepathway_for groundwaterflow, Althoughthere issomescatterin thcorientationof
the fracture, mo,t of them tcnd to dcvclopsystcmaticorientationsover a particulararea,

IIIIIIII I I
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allowing patterns to be interpreted (Solomon et al. 1992). Fracture orientations observed in
a previous study of the Chickamauga Group in Bethel Valley include bed-normal extension
fractures parallel and perpendicular to bedding strike, bed-oblique shear fractures, and bed-
parallel shear fractures (Hatcher et al. 1992).

Fracture density is highly variable and is noted to decrease with depth; reported values
on the reservation range from 5 to 200 per m (Solomon et ai. 1992). Fracture lengths
generally range from several centimeters up to 1 m. Fracture spacing in limestones ranges
from less than 5 cm in very thin beds to greater than 3 m in very thick or massive beds. Haase

et ai. (1987) note that the strata exposed in Rogers Quarry have well-developed fractures,
some of which are in-filled with calcite. Some limestone-rich portions locally exhibit

solutionally widened bedding surfaces and fracture zones (typically 0.3-1.5 m thick). Discrete
solution cavities have not been reported. Haase et al. also examined logs derived from

borehole geophysical testing at Rogers Quarry. Porosity and density logs suggest that most
of the strata are "tight," with low porosity. Electric logs, however, showed some anomalies
(especially in the upper portion of the quarry) that Haase et al. interpreted as thin, relatively
permeable, water-bearing zones. The electric log anomalies generally correlated with fracture
zones evident in cores.

The soil mantling the Chickamauga Group in OU 4 is of variable thickness and is

especially thin adjacent to Rogers Quarry, where it is 15 ft thick or less. In general, the soil
is dominantly clay, with small and variable amounts, _f sand and silt. Cherty horizons are also

present. A variety of soil types are developed from Chickamauga Group lithologies, but the
soils are dominantly Hapludalfs and Hapluduits, which are groups within the Alfisol and
Ultisol orders, respectively (Hatcher et al. 1992). Alfisols have a clay-enriched subsoil horizon
and more than 35% base saturation at a depth of 1.8 to 2.0 m. Ultisols are similar to Alfisols

but are mostly highly weathered and less than 35% base saturation at a depth of 1.8 to 2.0 m.
The Hapludalfs and Hapludults typically have a light-colored surface layer, and the clay-
enriched subsoil horizon is oxidized. Vegetation developed on Chickamauga Group soils is

dominated by red cedar and Virginia pine (Hatcher et ai. 1992).

3.5 SURFACE WATER AND SEDIMENTS

MCB is the primary natural body of surface water in Chestnut Ridge OU 4; however,

Rogers Quarry is the largest body of water. The MCB watershed encompasses -358 acres
(Bogle and Turner 1989), and MCB itself runs from the top of Chestnut Ridge into Rogers
Quarry and out of the quarry where it runs a short distance into Melton Hill Lake at McCoy
Embayment. The portion of MCB north of Rogers Quarry is termed Upper MCB, and the
portion south ,.:_"the quarry, which is within OU 4, is Lower MCB.

The original course of MCB was altered by waste disposal activities on the ORR. The
coal ash pond was built in 1955 to receive coal ash from the Y-12 Steam Plant and to serve
as a settling basin. During the construction of the coal ash pond, a 62 ft-high earthen dam was
built across Upper MCB to impound the ash. Additionally, Upper MCB was diverted into
Rogers Quarry in 1967 as the pond filled and sediments and ash began to overflow the
earthen dam. The NPDES outfall at the southwest corner of the quarry is the point of origin
of Lower MCB.
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Several small tributaries flow into MCB, two north of Rogers Quarry and one south of
the quarry across Bethel Valley Road. In addition, several springs arc present that feed Upper
MCB; these occur both north and south of the earthen dam. Craig and Tschantz (1986)
estimated that the combined baseflow of the springs below the dam to be in the range of 0.11

to 0.14 mgd. Sediments exposed in the Upper MCB streambed appear to consist of particles
that are gravel-size and smaller. The sediments include Chestnut Ridge residuum and coal ash.
Portions of the streambed south of Bethel Valley Road are covered with grasses and riparian

vegetation.

Evidence of karst development also occurs along MCB. For example, MCB "disappears"

and then reemerges downstream, much like sinking creeks described from many karst regions
(Thornburg 1969). These features are related to the karst hydrologic system developed in the
Knox Group, and such a system may transport to or remove contaminants from the
watershed.

Pulliam (1985) collected water quality data from 34 sites near the Y-12 Plant, 3 of which
were from the MCB watershed. Two of the samples from MCB are from areas draining the

Chickamauga Group, while the third sample is from an area draining the Knox Group.
Samples were analyzed for various parameters, including temperature (12.0-16.5°C), specific
conductance (200-360 #.S/cm), pH (7.2-8.7), alkalinity (one sample, 96 mg/L as CaCO3),
dissolved oxygen (two samples, 9.0 and 12.6 rag/L), and instantaneous discharge
(<0.01-3.1 ft3/s).

Samples were also submitted to a laboratory for analysis of major constituents and
properties, trace constituents and compounds, and radionuclides. With respect to the major
constituents, detectable concentrations were found for calcium (26-41 rag/L), magnesium

(7.9-13 rag/L), sodium (1.6-3.3 mg/L), potassium (0.80-4.5 rag/L), alkalinity (96-143 mg/L as
CaCo3), chloride (2.7-3.8 mg_), sulfate (6.5-48 rag/L), phosphorous (<0.010-0.080 rag/L),
and solids residue (133-231 mg/L at 180°C). Most of the trace constituents had relatively low

concentrations (i.e., <10 #.g/L), with the exception of barium (100 #.g/L), iror, (250-
1600 #.g/L), lithium (10 and 90 #.g/L), strontium (30-770 #.g/L), and zinc (_. #.g/L).
Radionuclide analyses detected both gro._salpha and gross beta concentrations, all at relatively
low (highest gross alpha hit reported as 2.6 #.g/L; nighest gross beta hit reported as 1.9 pCi/L)
concentrations.

The NPDES outfall is a monitoring station (under the conditions of the current NPDES

permit) and samples are taken weekly for a variety of water quality parameters. The flow rate
is measured continuously and reported as a daily average; a water level monitor is also present
that records quarry water level every 15 min. The new NPDES permit specifies that the
outfall will be an ambient monitoring station only.

Monitoring at the NPDES outfail has been ongoing since the 1970s; Table 3-1
summarizes data collected during the period 1989 to March 1992. Many of the parameters

appeared to have relatively stable concentrations during the interval, while the average
concentrations of others apparently decreased. Parameters whose average concentrations

appear to have decreased include sulfate, total suspended solids, turbidity, arsenic, selenium,
iron, nickel, zinc, and temperature. Note, however, that the values are averages, and there
have been numerous exceedences of the NDPES permit, especially for pH (Turner, Bogle,

and Lu 1993), during this period. These pH exceedances were a direct result of algae

productivity. Evaluation of water quality trends in MCB in recent years generally indicates an
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Table3-I.NPDF_ OutfaUS..19averagewaterqualllypalameterconoentrltUom
l_m I_ throughMarch !992

ir i ,,, I]117111111111111Ill I [ ..... i 13 - rlnllrn II I ......... [llll_l II I Ill T Illl Ill

January- Water
March quality

1989 1990 1991 1992 criteria
:-_ u_ i ,,, i_ iff,= [i -iii . IIII i 11111 l/_ll[ IINIJI I [ I II1 [I IIII1 ....... _ ......................

Flow,mgd" 1,07 1.00 0.89 0,78 None

Totalsuspendedsolids,mg/L 6 5,3 <5 <5 None

Chemicaloxygendemand,mg/L 6 6 5.6 7 None

Sulfate,mg/L 51 32 21,6 21 None

Turbidity, NTUb 3.48 2.25 1.6 1,20 None

Temperature, "C 17.5 17.9 19.4 8.9 None

O11and grease, mg/L <2 3 2,8 3 None

pH 8,3 8,2 8,4 8.2 None

Settle.ablesolids,mg/L <O,l <0,1 <0,1 <0,1 None

Selenium,' mg/L 0,005 0,0{}4 0,002 <0.002 0,02d

Mercury,'mg/L. <0,0002 <0,0002 <0,0002 <0,0002 0.0024d

Arsenic,' mE/t. 0,08 0.05 0.04 <0,04 0,36d''

Cadmium,' mg/L <0,003 40,003 <0,004 <0,004 O,O(NdJ i

Chromium,' mg/L <0,006 <0,006 <0,006 <0,(_ 0.1e

Copper,'mg/L <0,002 <0,002 <O,(X)6 <O,(X)6 0,0184

Iron,'mg/L 0.14 0.II 0.08 <0.(_ 1.0a

Nickel,"mg/L 0.(}08 0.(X)9 <().(X)8 <0.008 1,418a.f

Zinc,'mg/L 0,008 0,008 0,009 <0.01 0,II'7d'f

Lead:mg/L <0.02 <0.02 40,02 <0,02 0,082d

amgds milliongallonsperday.
bNTU a NephelometricTurbidityUnit.
"Total metalsarepresented.
dTenneaaeeWaterQualityCriterioni'orFishandAquaticLJt'e-CriterionMaximumConcentration

(Rule1200.4.3.,03).
"Trtvalentarsenic.
fBasedon a hardncutof 100mg/Lof calciumcarbonate.
SFcderalAmbientWaterQualityCriterion.
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improvement,especiallysincethe amountof coal ashsluicinghas been reduced(Turner
1993).The RI reportwill considerlong-termtrendsin MCB waterquality;thepurposeor the
tablepresentedhere is to summarizerelatively recent conditions.

The waterhalanceof RogersQuarryhasbeenstudied(CraigandTschantz19_; Bogle
andTurner 1989) to gainan understandingo1"the dynamicsof inflow and outflow to the
quarryandthepotentialcommunicationbetweenwaterin the quarryandlocalgroundwater.
Craig and Tschantz(1986) conducteda studyover a 2-month period that suu=ted net
seepagewasintothequarry,buttheanalysishadmanyaccompanyinguncertainties.Bogleand
Turner (1989) conducteda thoroughand systematicwater balancestudy for the period
January 1, 1987-June 30, 1988. The study measuredinflow, outflow, precipitation,
evaporation,andchangeinstoragedata;dailynetseepageresidual,a valueequivalentto net
IoMor net gainfrom groundwater,wascalculatedfrom theother fivecomponenu.

The data collectedby Bogleand Turner indicatedthat net inputs and net outpuu_
appearedto he relativelyhalanced,witha slightnegativeresidual(.0.46 x I(|* gal)over the
period,The slight negativeresidualwouldappearto supporttheconclusionof Haascel a!.
(198"/) who arguedthat the quarryrechargesthe shallowgroundwatersystem,especially
duringtim= of low precipitation.On theother hand,thenegativeresidualis I,¢u than2_-_
of theaveragemeasuredcumulativeinputsandoutputsandc()uldthereforebewithinerror.
Bogie and Turner concludedthat, in general,the quarry,is relativelytightwith respectto
exchangeswith localgroundwaterhut that thewaterbalancerelationshipscouldbeclarified
with further reductionof uncertainties.

3.6GROUNDWATER

'Thecharacteristicsandmovementof groundwatcron the eRR arc a functionof the
varyinghydrologicpropertiesof the underlyinggeologicunits,Two broadgroupingscanbe
distinguished:the Knox aquifer, consistingof the Knox Group and the Maynardvil!c
Limestoneof the Con_auga Group, and thc eRR aquitards,consistingof the remaining i
geologicunitson the eRR (Solomonel al. 1_2). Groundwaterflow in theKnoxaquiferis
dominatedbyconduitflow throughsolutionfeaturesthat resultedfromkarstproceues.Flow
in the eRR aquitards,on the other hand,isdominatedbyflow throughfracture. Figure3.6
showsthedistributionof the Knoxaquiferand the aquitardsacrossthe eRR.

The flow systemin both the KnoxaquiferandeRR aquitardscanbcdividedinto four
zones(Solomonct al. IW2). The stormflow zoneisa relativelythin intervalat thesurl'acc.
The zoneincludesprecipitation.generatedflow that constitutesnearlyallof the watermoving
through the subsurfacc.It is a pathwayfor the transportof contaminantsto the subsurface.
The vadosczone is an unsaturatedzone abovethe water tahlc.The groundwaterzone is
continuouslysaturatedandis theregioninwhichthe remainderof suhsurfaccwater(exclusive
of thestormflow zone) occurs.The aquicludcisa zoneinwhichanywatermovementoccurs
on a geologictime scale.

The ChickamaugaGroup (describedin Sect.3,4), whichis an ORR aquitard,underlies
ChestnutRidge OU 4 andall of Bethel Valley. Flow in the aquitardis relativelyshallow,
generallyat I(X) l't or less;hydraulicconductivitiesmeasuredfrom monitoringwellsscreened
intheChickamaugainBethelValleyare- 1,8x IOscm/scc(Solom()netal.1992).Flow
volumeandsoluteresidencetimesincreasewithdepth;transportratesmayhcaslowasafew
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The rollowlnj iAa brierdiscu_ionell u_zuh(_rthv potentialcx_)sur¢mediaidcntincdfor
OU 4 that f(_uscmon humancxpo_urc_and humanhc.lth risk_,

3,g,l.l ScNlim_n_dl

zedlment/!oil isa I_tentiai pathwayof at;ration for thec_)ntaminantsat OU 4 via
_r_datlon into Ilroundwaterteachingand/orrcaua_nlion to surfacewateror rcmua_naion
of parliculata int. air. The contaminantscould enter the lroundwaterfrom the Ro_ers
Quarry_di_nt, u _11 u from the _r MCB _diment, _aching of contaminantsto
surfacewaterfrom the coaluh or othermaterialsin thequarryandr_uapcnsionof thccoal
mh into the water _dumn ire potential mechanismsof contaminantrclcaAe,For the
rmusper_ionof particulate_into theair,.nly the _)wer MCB sedimentwould_ _msidered
a _tential pathwayof miliralion_cau_ RollersQuarry sedimentis not expoaedto the
atmc_ph©r©.In the|hall¢_e,vportioniof thequarry,or[ianismlthatliveor nestinthesediments
andhumanreeepto_ whoinvadethequarrycould_ exl_sed to conlominants,The I_tential
_l_ for contaminantsin the _urfaccwater from Rogcr_Ou.rry to hc dischargedto the
_r MCB, k_cated.utside the Y.12 Plant _undary. Therel_re, the L,o_r MCB
_imeflt/_i! will _ _a!ueted a_a pz_tentiaiexp(_urepathwayi_causc thee _dimen_ are
OXl_l to the atm_phere andr_lential humanreceptor,

_.9.13 _rfmu wa_

Them(_t likelymechanismior cont.minan¢tran_l_rlat OU 4 L_surfacewater,,A_,tat©d
carter, the r_tential existsfor contaminantsinRelier, Ouar_ to _ discharlledinto the
_r MCB0l_r MCB_urlacewaterwill eventuallycr(_r: thesedimenl/_oitlayer,ther©hy
inere_in| the t_tential fl_r,urfacewatertransportel contaminant_at the_itc. L_w©rMCB
d_harll_ into the M©iton Hill l.._ke_P_rcoiatiemat thu RollersOu,rry surfacewaterinto
t_ _urroundinj_roundw_ter_ al_ a _tenti_l transportmechanism,Note that h..w,if any,
v_lati_ com_m_ ha_ beenr©l_rted for eL; 4 or eL! 2, their()ccurrenceh_ h_enlimited
andl_rllelyatlrihuledt_ la_rato_ contaminants,Therefore,volatilizationisnot cor_tdered
a t_tential pathway.

),9,I,.'l O.mndwa_r

The. llroundwater_tem withinOU 4 i_,.nether _)luntiil] mechanismlot contaminant
lrans_rL Surtacew.ter can |nfiltr,tc _h,lh_,_;roundwatcrandwaterwithinR_)lier_Quarry
can infiltrate dee_r jroundwater Ihrouilh iractures_Previou_studieson the:llroundwater
i_ptem (lta_ et eL I_H'/) and the water balance(l]ol_lcandTurner 19H_)at the quarry
concludedthai the lurfac¢ water and!iroundwaterm,y I_ connectedhut Ih_ connecli(mi_
not a stronj one Much of the ,trat, existed in the quarryappearsto _ rel,tively tiilht,with
d_r_te _on_ (_rhijhly fractured_ds that could ac| _ rechartlcz_nes lot l_roundwater.
Waterh_lancedata_ui_e_tthat the_y_temL_nearlyhalancedwith a shghtnellativcdeficit,
T'n_ would imply that the quarryacts _ a rccharllcfor l!roundwatcr,hut the deficit i_
relati_ly _mallandmay_ withinm_urement error,Nevertheless,the lPoundwatersystem
meritsinve!liption _caus_ of theknowndi_sa! historyof thequarryandthe t_tential for
recharliefrom the quarry,Previ_ _roundwatermonitorinlzd.t. have shown'v'O_ at or
_h_ thedetecti.n limits (SccL _!,h),th_:reiorc,volatilizationi_ not considereda _tcntial
plthway _f c_meernt_ humanhealth
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3,9,1.4 Air

Atmosphericreleasesat OU 4 appearto bc limitedto dustgenerationfromsedimentin
Lower MCB and its floodplain.Airbornecontaminationis believedto bc minimalbecause
Lower MCB isvegetatedandgenerallyflowsyearround.

3.9.1.5 Biota

Plantsmayaccumulatecontaminantsthat arc pre.scntin sedimentandsurfacewater at
RogersOuarry.Aquaticand terrestrialanimalsmay ingestsurfacewater, plants,andother
aquaticorganismsthat haveabsorbedor ingestedcontaminantsfrom the surroundingmedia.
The potential existsfor contaminantuptake (primarilymetals)by fish and other aquatic
organismsfeedingon fish andplant life in RogersQuarry and Lower MCB. There is a
potential for uptake of contaminants by biota. Species of game fish are found in Rogers
Quarry (although fishing is prohibited in the quarry) and in Melton Hill Lake. Therefore,
humans may be potential receptors and ingestion of fish anti garden vegetables will be
evaluated as potential routes o1"exposure.

3.9.2 Conceptual Model fur _ur¢ or _logical Roccptorn

A conceptual exposure model for ecological (nonhuman) receptors is shown in Fig. 3.9.
_elopm©nt of this model was based on a screening level ERA (screening assessment)
performed by Energy Systems personnel at ORNL.

3.9.2.1 5crcN:ning_ment

A screening assessment uses existing data to determine the issues and scope of the
baseline assessment and to identifydata needs for the baseline assessment, The recent report
Ecological Effects of" Contaminants in McCoy Branch (Ryon 19'92) constitut_ such an
augment for the aquatic biota of the OU. This assessment will not repeat that material but
rather will summarize it in terms of a risk assessment paradigm and will discuss terrestrial
ecological risks that are not discussed by Ryon (1992).

The standard paradigm for an ERA was followed in the screening assessment and will
be followed in the baseline assessment (Surer I_2,, EPA i992a). It begins with a seeping

phase termed hazarddefinition or problem definition that defines the sources of concern (ash
disposal in the watershed and directly to the quarry): the media of concern (surface water,
sediments, andsoils); the spatial extent (Rogers Ouarryand MCB below the quarrybut above
the embayment); and the ass=sment endpoints [20% or greater reductions in the abundance
or production of any population of fish, wildlife, or vascular plant; greater than 10%
occurrence of gross deformities in fish; and loss of or damage to floodplain or wetland
communities] sufficient to cause loss of one of the following functions: (1) regulation of
hydrology, (2) provision of habitat for wetland or floodplain dependent wildlife, or
(3) processing of nutrient and contaminant chemicals. As explained in the Approach and
Strate_ [or Performing Ecological Risk Assessments [or the DOE Oak Ridge Field Office
Environmental Restoration Program (Surer et al. 1992), these endpoints arc based on an
analysis of EPA guidance and regulatory practice and on the feasibility of detecting effects.

One product of this phase is a conceptual model of the site that shows how contaminants
move from the source through the physical components of the site resulting in exposure of

- ii IIHII IIIIIIII¸ II I
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various biotic components (Fig. 3-9). The movement of ash and ash ieachate are emphasized
because available contaminant data and ecological assessment by Ryon (1992) do not suggest
the presence of any other hazardous contaminants. Radionuclides may be associated with the
ash and other wastes disposed of in the quarry. If other sources are discovered in the course

of the RI, the conceptual model will be expanded. Ash and ash leachate move into Rogers
Quarry directly by pipe discharge and from Upper MCB by leaching and erosion. Most of the

ash settles in the quarry but some ash and nearly all of the water (minus evaporation and plus
direct precipitation) flow into Lower MCB and thence to the MCB Embayment of Melton
Hill Lake that is part of the Clinch River OU. Contaminants are exchanged between the ash
and the water column. Seeps and springs are not treated as a distinct contaminant source in
this model because they would act simply as another route of transport for the leachate from
upper to lower portions of McCoy Branch. Aquatic biota are exposed to contaminants in the
surface water and in the pore water of the sediments that contain settled ash. Piscivorous
wildlife consume the exposed fish. Ash also settles in the riparian wetlands along MCB where
plants and soil invertebrates are directly exposed to ash-associated contaminants. Herbivorous,
carnivorous, and vermivorous wildlife are potentially indirectly exposed by this route through
food webs including incidental consumption of soil. In addition to these exposures to chemical
contaminants, biota in the quarry are exposed to radiation from the objects dumped there.

After the problem is defined, exposure and effects are assessed. The primary exposure
data are analyses of contaminants in the waters of Rogers Quarry and MCB, sediments,

riparian soils, and biota. These data are measures of external exposure. They are summarized
in Sect. 3.5. A second source of exposure data is the analyses of contaminant concentrations
in fish flesh. Concentrations in fish indicate the internal exposure levels of the fish and the

dietary exposure levels of piscivorous wildlife. The existing data are concentrations in
iargemouth bass fillets that are appropriate for HHRAs, but not for ERAs.

Three types of effects data are used. As was mentioned earlier, the primary effects data
are the biological survey data obtained by the BMAP (Ryon 1992). Effects data are also
supplied by the ambient toxicity testing that has been performed in the BMAP (Ryon 1992).
The tests used are the EPA's seven-day fathead minnow larval test and Ceriodaphnia dubia
test. They are performed quarterly using water from the inlet to Rogers Quarry and the

outfall from the quarry. In addition, Ceriodaphnia dubia life cycle tests and Elimia
clavaeformis (a snail) tests are performed ad hoc. Finally, regulatory criteria and literature
toxicity values will be used to characterize effects of individual aqueous contaminants found
in MCB water in terms of standard toxicological benchmarks, literature toxicity information,
and effects models (Suter 1992). All three of these types of effects data are available for

aquatic biota. However, effects assessment of wildlife will rely on toxicological benchmarks
for individual chemicals because wildlife survey data or toxicity testing are not available or
feasible for this assessment.

The risk characterization phase combines the data from the exposure assessment and
effects assessment to characterize the risks to the assessment endpoints, and it summarizes

and explains the results and associated uncertainties. The aquatic biological survey data for
this OU are more difficult to interpret than for most other sites. The fish community of the

quarry is controlled by human introductions possibly supplemented by species that could get
over the discharge structure from Lower MCB. Therefore, a reference community

composition cannot be defined. The fish community of Lower MCB is a mixture of species
that would be expected in a stream of its size and structure and of species typical of Melton
Hill Lake. None of the currently surveyed streams is an appropriate reference for this reach.
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Ryon (1992) concluded on the basis of species composition and fish condition that the fish
community of Lower MCB is mildly stressed. The benthic invertebrate survey data from
Lower MCB are also indicative of a mildly stressed community.

[

More direct evidence of toxic effects is supplied by the frequency of deformed fish.
Severe deformities of the head, fins, operculum, and scales were found in largemouth bass
from Rogers Quarry and in sunfish from MCB immediately below the quarry. Frequencies of
these deformities are not well defined but they are qualitatively different from deformities

previously observed on the reservation and are much more frequent than the 5% frequency
that is considered to be the threshold for evidence of a stressed stream.

Toxicity tests of water flowing into and out of the quarry showed little to no toxicity. This
is consistent with the finding of the standard biological survey data suggesting a mildly stressed
ecosystem. The toxicity test results do not reflect on the issue of fish deformities because of
the short fish exposures and absence of test endpoints for morphological development.

The final source of evidence concerning risks to aquatic biota is the measured
concentrations of chemicals in water. Concentrations of metals in the outflow from Rogers

Quarry, measured as part of the NPDES monitoring program, are summarized and related
to water quality criteria and standards in Sect. 3.5. Other historic water quality data are
presented by Ryon (1992) and their expected toxicity is discussed. Several metals have been
detected at concentrations that exceed national criteria, state standards, and other aquatic

toxicological benchmarks (Suter et al. !992). However, because the measurements are of total
recoverable metals rather than dissolved metals, some large fraction of the metals is likely to
be unavailable to the biota, particularly at the alkaline pH values observed in this system
(EPA 1992b). This fact explains why the fish and benthic communities of Lower MCB show

relatively high abundance and diversity and tested toxicity is low despite the high reported
levels of multiple metals.

No data have been collected in this system to specifically address terrestrial ecological

risks. Two major modes of exposure are relevant to this OU: consumption of contaminated
fish and uptake of contaminants from contaminated soils. The greatest hazard to piscivorous
wildlife is selenium, which occurs at a mean of 3 mg/kg in largemouth bass fillets from Rogers

Quarry (Ryon 1992). This concentration causes histological damage and reduced longevity in
the diets of rats and is near the threshold for effects in birds (Eisler 1985). Arsenic

(0.29 mg/kg) and thallium (0.03 mg/kg) are elevated in largemouth bass fillets (Ryon 1992),
but concentrations are well below toxic effects levels reported for mammals or birds (Suter

1991). However, piscivorous wildlife do not consume the fillets of large fish, so the relevance
of these measurements is doubtful.

The lush and diverse vegetation lining MCB and growing on thc Filled Coal Ash Pond

suggests that the ash and its soluble constituents have not been phytotoxic. It is possible that

plants growing along Lower MCB could accumulate metals to concentrations that are toxic
to herbivorous wildlife. However, based on a visual survey there appears to be relatively little

soil contaminantion by ash in Lower MCB due to settling in Rogers Quarry, and the small
extent of the riparian wetlands on l.x_wer MCB ensure that this route of exposure would not
have significant effects on wildlife populations. These issues are being assessed as part of the
RI for Upper MCB where ash contamination is much more extensive and the ash constitutes
100% of the root zone in some areas (DOE 1992). Therefore, the ash to plants and animals
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route will not be assessed further in this OU unless results from Upper MCB indicate a
significant risk.

The toxicity of ash to soil invertebrates will not be addressed here for the same reason;
invertebrate toxicity testing is being conducted for Upper MCB and the results there will
suffice to determine whether a hazardexists in Lower MCB. If those results suggest that the
ash is highly toxic to soil invertebrates, this plan may need to be amended to include studies
of that hazard.

3.9.2.2 Data needs for ecological risk assessment

Surveysshould be conducted for wetlands and floodplainsand for endangered,
threatened,and in-need.of-managementspeciesandtheirhabitats.

Currently, the fish communityof RogersQuarry is undefined. A surveyshouldhe
conductedto determinethe speciescompositionof the quarryaswell as the distributionof
sizes. In conjunctionwith this survey,observed deformitiesshould be descrihedand
enumerated by species and age for both the quarry and the branch. '/"nose data are needed
to determine whether the frequency or severity of deformities is declining due to decreased
ash input, to determine the extent and magnitude of effects, and to estimate the value of the
fisheries resource.

The primarydata needed for aquatic exposure assessment are dissolved concentrations
of chemicals. Most data are for total recoverable concentrations, which are appropriate for
HHRAs but not for ERAs (EPA 1992b).

Analyses of contaminant concentrations in small whole fish are needed for both Rogers
Quarry and Lower MCB. These data are needed to estimate exposures of piscivorous wildlife
and of the fish themselves. In addition, more extensive searching of the literature and
consultation with fish toxicologists and biologists should be conducted to determine potential
causes of the observed fish deformities.

If warranted by the fish survey results, fish tissue analyses, literature review, and
consultation with experts, experimental studies should be performed to determine the cause
of the observed deformities. Such studies would be justified if the deformities persist in the
population and if no cause can be confidently assigned.

The current level of aquatic toxicity testing is adequate and appropriate for support of
a baseline risk assessment. The sampling of fish and invertebrates is also appropriate. Both
activities should be continued to support the RI.



4. POI'FIAL RECEORS AND EOSURE
PATHWAYS

4.1 HUMAN POPULATIONS

The Y-12 Plant is a part of the DOE ORR, which covers -. 58,(XX}acres. The Y-12 Plant
is locatedalong the northeasternboundaryof theORR adjacentto the cityof Oak Ridge.
Althoughadjacentto Oak Ridge,theY-12 Plantissituatedina rural area,andno residences
or drinkingwater sour_ are locatedon the plant site. In addition,becauseof security
precautions,the presenceof personsat the facilityiscontrolled.Consequently,the potential
for human exposureto contaminationis minimized.Local demographyis discussedin
Sect. 3.3.

A conceptual model for human exposurewaspresentedin Sect.3.9, Fig. 3-8. Using
availableknowledgeof siteconditions,thesepathwayswere selectedas potentialpathways
of concernat OU 4. A potentialexposurepathwayis the meansby which a chemicalor
physicalagentmovesfrom a sourceto a receptor.Hence,the pathwaydescribesa unique
mechanismbywhichanindividualor populationisexposedto contaminantsat,or originating
from,a site.Generally,a completeexposurepathwayhasfiveelements:

= A contaminantsource
= A mechanismfor contaminantrelease
= An environmentaltransportmedium
= A point of potentialhumancontactwiththe contaminatedmedium(exposurepoint)
= A feasiblerouteof exposure.

Exposurecouldoccurif contaminantsmigratedfromOU 4 to anexposurepointor if a
receptor came into direct contactwith contaminatedmedia. Identificationof exposure
pathwaysfor OU 4 includesdescriptionsof both primarysources(those that contribute
contaminantsto theunit)andsecondarysources(thosesourceswithintheunitthatcontribute
contaminantsthroughtheirexposuremedia).Therefore,bothprimaryreleasemechanismsand
secondaryreleasemechanismsare identified,

Sourcesof contaminationmay he consideredto be primaryor secondaryin nature.
Primarysourcesof contaminantsconsistof thewaste-generatingunit.RogersQuarrywasused
asa disposalbasinforcoalashandclassifiedmaterials;however,disposalsto RogersQuarry
have been substantiallyreducedand will terminate in July 1993. Secondarysourcesof
contaminationare media that have beencontaminatedthroughthe transportof primary
sourcecontaminants.The secondarycontaminantsourcesincludethe Lower MCB surface
waterandsediment.

The potentialexistsfor ingestionof contaminantsreleasedas a resultof activitiesat
OU 4. Ingestionof contaminantscouldoccurfrom surfacewater, groundwater,sediment
(includingcoalash),andbiotathatmayfunctionastransportmediaforcontaminantsreleased
at OU 4. Exposureto contaminantsthroughthe ingestionof surfacewatercouldoccurif the
Rogers Quarryor Lower MCB surface water were used as a drinkingwater source by a future

4-1
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recreationaluseror hypotheticalfutureon-siteresident.Currentacccs_to RogersQuarryis
limitedbya securityfenceand the steephankssurroundingmostof thesite.

The potentialexis_ for contaminantinfiltrationinto thegroundwaterat OU 4',however,
the groundwateron the ORR is not used as a drinking water source. Exposureto
contaminantsthroughingestionof groundwatercouldoccurif thegroundwaterwere usedu
a drinkingwatersourcebya hypotheticalfutureon.siteresident.The potentialfor exposure
to populationsvia ingestionof groundwaterthat couldresultfrom OU 4 contaminationb
comidercdminimal.

F.,xposurcto contaminantsthroughingestionof'sedimentcouldoccurdueto incidental
contactbyrecreationalusersof thequarryor LowerMCB or byhypotheticalfutureresidents
reaidingalongLower MCB or RogersQuarry.

The ingestionof biota is another potentialexposurepathwayfor the future OU 4
recreationaluserandthe futureon.siteresidentatOU 4. The ingestionof contaminatedfish
caughtin RogersQuarryor LowerMCB bytherecreationaluserandfutureon-siteresident
will be evaluatedasa potentialexposurepathway.

Becausethereisno evidencethatvolatilecontaminantsarcpresentatthissite,potential
exposureto thesecontaminantswillnotbe discussed.Exposureto contaminantsthroughthe
inhalationof resuspendedsedimentcouldoccur to recreationalusersof l._wer MCB and
future residentsalong the branch.Inhalationof potentiallycontaminatedparticulateswill
likelyoccuronly in situationswherethe LowerMCB sedimentisdisturbed.Therefore,the
potentialfor inhalationof resuspendedsedimentisconsideredminimal.

Dermal contactis anotherpotentialexposurepathwayat OU 4. Exposureto contami-
nantsfromdermalcontactwith surfacewatercouldoccurif recreationalusersor futureon-
siteresidentswereswimmingin RogersQuarryor Lower MCB. Dermalcontactwithcontami-
nants in the groundwaterwhile showeringis anotherpotentialexposurepathwayfor the
futureon-siteresident.Also,exposureto contaminantsfrom dermalcontactwith sediment
could occur to recreational users of Rogers Quarry and Lx_werMCB and future residents I
along Lower MCB.

The potential for external exposure to radionuclides also exists at OU 4. Exposure could
occur from being directly exposed to possible gamma radiation from contaminated Lower
MCB sediment, shallow sediments in the quarry, and radioactive materials placed in the
quarry. Potential receptors for this scenario include recreational users of Lower MCB and
future residents adjacent to the branch.

4.1.1 On-Site Potential Human Receptors

Employment at the Y-12 Plant, as of April 1993, consisted of -6200 on.site personnel,
the majority of whom work in the main Y-12 Plant complex in the northeast part of the
ORR. OU 4 is situated to the south of the main Y-12 plant complex in a fenced area that
the majority of employees do not frequent. Therefore, the exposurt- potential for the majority
of facility employees is minimal and will not be evaluated.

The scope of this work plan entails bounding the potential risks due to exposure to OU 4
contaminants. This will be accomplished by evaluating two scenarios: a future recreational
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war of OU 4 for the lowerbound(minimum)conditionanda hypotheticalresidentreBiding
at OU 4 for the upperbound(maximum)condition,Becausethe loweri_und conditionis
repr_ented bythe recreational.user.of-OU.4scenario,, Roge_.Ouarry.trespaMer_enario
will notbeevaluated.Even thoughexposureto OU 4 contaminantsisa poMibilityfor on-site
workers,thisscenariowill notbeevaluatedbecausethe risksfor a workerscenariowouldfall
betweenthe lowerandupperboundcondition,

4.1.2 Off-Site Potential Human ReceptorJ

The greatestpotentialforoff-sitehumanexposureisbelievedto _ fromRogersQuarry
surfacewaterflowintoMelton Hill Lakevial._wer MCB. BecauseRogersQuarrydischargm
into Lower MCB, it is anticipatedthat recreationalusersof _wer MCB andMelton Hill
Lake could potentiallybe exposedto the contaminantsin RogersQuarry,However,the
potentialfor exposureto off.site populationsis consideredto be minimalfor the following
reuom: (i) the areasurroundingLowerMCB isruralandunpopulatedand(2) the potential
effectsof exposureto contaminantswill be lesseneddue to surfacewaterdilutionfrom the
Melton Hill Lake. Becauseof the remotelocationof OU 4, nosensitivesubpopulationsare
believedto be potentially at risk.

42 ECO_IC,_ POPULATIONS

ThisRI isconcernedwiththesurfacewaterof RogersQuarryandthesurfacewaterand
sediments of MCB downstream of the quarryand upstreamof the embayment, Therefore, the
ecologicalassessmentisconcernedwiththeaquaticbiotathatinhabitthesurfacewaters,with
the benthic communityof the branch,and with the riparian terrestrialcommunity.The
sourcesfor the followingdescriptionof RogersQuarry and MCB communitiesare the
monitoringperformedby the BMAP (Ryon 1992),the ORR ResourceManagementPlan
(Parr1984;Kroodsma1987;CunninghamandPounds1991;ParrandEvans1992),andthe
reviewofexistingdataintheRCRA FacilityInvestigation(RFI)Planh_rMCB (Murphyand
].,oar1988).An ecologicalCSM hasbeendevelopcdforOU 4 andisincludedinSect,6.4.2
with theecologicalrisk assessment

4.2.1 AquaticBiota

4,2.1.! McCoy Branchaquaticbiota

The abundance and productivity of fish populations comprise the primary assessment
endpoint for aquatic EKAs on the ORR (Suter et al. 1992). Fourteen species of fish are
found in MCB below the quarry (Table 4.1). The species composition and density of this fish
community compared to two reference streams suggests that some disturbance has resulted
in losses of some species that occur in similar streams. However, the species richness is
relatively high because of the presence of species typicalof largerwater bodies that evidently
immigrated from Melton Hill Lake, The sunfish in MCB exhibit high frequencies of fin
deformities and some bluegill exhibit cranialdeformities similarto the largemouth bass in the
quarry.

Benthic invertebrates are not endpoint species, but they providefood to fish, and analysis
of their community characteristics can aid in interpretation of the cause of effects on fish
populations. The results of the benthic invertebrate community surveys in MCB
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6. S_ DATA NEEDS

As described in previous chapters, there have been a number of past investigations and
monitoring activitiesconductedin andaroundRogersQuarry,Despitethesedataandthis
bodyof knowledge,additionalsite characterizationdataare neededto _rform the HHRA
and ERA and to prepare the FS describing the most appropriate remedial actk)n, if any.

6.1PHYSICAL CHARACTEPJZATION

Someof the physicalcharacteristicsof RogersQuarry andLower MCB havebeenwell
defined;surfaceand geologicalcharacteristicswere presentedanddiscussedin Sect._.4,
PreviousinvestigationsbyORNL personnelhavegenerateddatathatwill beusedin thisRI.
in order to fill datagapsandsupplementandconfirmexistingdata,additionalsitecharacteri-
zationdataareneededin the followingareas:surfacewaterhydrok_gy,grcmndwaterquality,
surface water/sediment quality, and ecological characterization. The site investigationwill
specifically include the following activities:

• Collecting groundwater samples from nine monitoring wells adjacent to and/or proximal
to Rogers Quarry and one monitoring well from a background location in the same
geologicgroup

• Collectingsurfacewater andsedimentsamplesfrom the quarry,from downstreamof
Lower MCB, froma drainageditchsouthof thequarry,and froma controlditch

• Collectingvarioushydrologicdata (e.g., quarryinflow, quarryoutflow, precipitation,
evaporation, etc.) to prepare a water balance for Rogers Quarry

• Conducting an underwater survey of Rogers Quarry, including magnetometer, radiation,
and video surveys

• Conducting wetlands and endangered species and habitat surveys

• Collecting fish from Rogers Quarry for whole body contaminant analysis

• Performing a qualitative survey of the fish population in Rogers Quarry

• Performing fish pathology studies of abnormal fish that may he found in Rogers Quarry

• Performing a qualitative predator survey of avian and terrestrial species frequenting
Rogers Quarryenvirons

, Performing in situ bioassays at the overflow from the quarry using clams known to
accumulate PAils.

In addition to the surface water samples to be collected from Rogers Quarryfor chemical
analyses, in situ physico-chemical measurements for temperature, dissolved oxygen, pH, and
conductivity will be made at 25-ft depth intervals from the surface to the bottom to
characterize iimnological characteristics(at the time of sampling), These characteristicsmay
affect the mobility and movement of contaminants in the water column and sediments.

6-1
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The hydrological and geohydrological data will be used to assess the impact of water
quality in Rogers Quarry on groundwater, to determine flow characteristics, and to prepare
a water balance. The surface water and sediment data will be used to evaluate contaminant

tramport via groundwater and surface water pathways and the biological/ecological data will
specifically be used to evaluate aquatic and terrestrial risk pathways for biota and man.

The data obtained to prepare the HHRA and ERA will also be used in preparation of
the FS, in terms of identifying risk and remediation goals for the site. Existing data on the
volume of coal a_h in the quarry will be used; additional data will not be collected unless the
results of the underwater survey indicate that additional information is needed or that current
estimates are inaccurate.

Background surface water and sediment samples will not be collected. EPA has agreed
to the use of existing data from Walker Branch for comparison to site data. These data will
be collected in conjunction with the Phase II RI at Chestnut Ridge OU 2, Filled Coal Ash
Pond. Other data from this investigation will also be useful in evaluating and interpreting the
data collected from Rogers Quarry including groundwater data, coal ash analyses, spring/
surface water quality data, and the results of ecological surveys. The Filled Coal Ash Pond
and environs are adjacent to and immediately upstream of Rogers f..)uarry.(Refer to Fig. 2-1.)

6.2 SAMPLING AND ANALYTICAL REQUIREMENTS

Proposed sampling locations for the Chestnut Ridge OU 4 RI are shown in Fig. 6-1. The
primary contaminants of concern for all matrices are metals and radionuclides. In addition,
samples will be analyzed for SVOCs because of PAHs that are associated with coal ash.
Groundwater samples also will be analyzed for volatile organic compounds (VOCs) for
comparison with existing data from Chestnut Ridge OU 2 and the Chestnut Ridge Security
Pits. Table 6-I summarizes the sampling and analytical requirements, excluding QC samples.
A detailed discussion of the number and type of QC samples is presented in the QAPjP
(Table 8-6).

The following is a brief summary of the samples to be collected, analytical requirements,
and other surveys and measurements to be performed.

• Two rounds of groundwater samples will be collected, one following the wet season and
one following the dry season. During each round ten (total) groundwater samples will
be collected from existing monitoring wells (nine site wells and one background well) and
will be analyzed for total and dissolved Target Analyte List (TAL) metals, VOCs,
SVOCs, isotopic uranium and isotopic thorium, and gross alpha and gross beta. Three
samples will be analyzed for pesticides/polychlorinated biphenyls (PCBs); the locations
of these samples will be determined in the field.

• Thirty surface water samples will be collected from Rogers Quarry, Lower MCB, and
drainage ditches. The samples will be analyzed for total and dissolved TAL metals,
SVOCs, gross alpha and gross beta, and isotopic uranium and isotopic thorium; three
samples from Rogers Ouarry and three samples from Lower MCB and the drainage ditch
will also be analyzed for VOCs and pesticides/PCBs. Quarry water will be analyzed in situ
for pH, temperature, dissolved oxygen and conductivity measurements in the field. Three
surface water samples will be collected from Lower MCB. A minimum of 24 samples will
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Table 6-1. Summary of sample numbers, media,madparameters for chemical analysis
luu1 ii i i i i iiiiiii. _ .............. i i,i ii I i iii_ J _iU

Media

Surface
Parameters Groundwater' water Sediment Tissue

L IIII _ JJLlr I '='U' , , ,,,, ,,, I I I I L I II I I

TAL b metals
Total 20 30 i4 48¢
Dissolved 20 30

dross alpha.beta 20 30 14

Isotopic uranium 20 30 14

Isotopic thorium 20 30 14

VOCsd (CLPe) 20 3 3

SVOC.s/(CLP) 20 30 14 3

Pesticides, PCBs_ (CLP) 3 3 3

Dissolved oxygen, pH, 30
temperature, conductivity

, i i , i ii i , ,i, i i , ,,i i i

aNumbersreflecttwo roundsof sampling;all othermediaare sampled onlyonce.
t_rAL= Target AnalyteList.
CMetalsto bequantifiedincludeonlyarsenic,cadmium,chromium,lead,mercury,selenium,

andthallium.
dVOC = volatileorganiccompound.
eCLP= ContractLaboratoryProgram,
/SVOC = semivolatileorganiccompound.
-'rpCB= polychlorinatedbiphenyl.
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be collected from 4 random locations within the quarry, and 2 samples will be collected
from the drainage ditch south of and roughly parallel to Bethel Valley Road. One
additional control drainage ditch sample will be collected from a similar drainage ditch
away from the site and all other known waste sites. All parameters, including VOCs and
PCBs/pesticides will be measured. Additional samples from the quarry may be taken on
the basis of the underwater survey data.

• Fourteen sediment samples will be collected from Rogers Ouarry, Lower MCB, and the
same drainage ditches. The samples will be analyzed for TAL metals, SVOCs, gross alpha
and gross beta, isotopic uranium, and isotopic thorium. Three samples from Rogers
Quarry and four of the samples from Lower MCB and drainage ditch locations will also
be analyzed for VOCs and pesticides/PCBs. Two samples will be taken from each of the
four locations in Rogers Quarry; three samples from Lower MCB and three drainage
ditch samples, including the control ditch. Additional samples from the quarry may be
taken on the basis of underwater survey data.

• Forty-eight (total) fish tissue samples (whole body)--which will be collected from Rogers
Quarry, Lower MCB, and a reference location--will be analyzed for arsenic_cadmium,
chromium, lead, mercury, selenium, and thallium. Isotopic uranium and thorium do not
bioaccumulate and therefore will not be analyzed. Data from OU 2 will be used for
comparison.

• Two duplicate clam tissue samples, which will be collected from the in situ bioassay at
the outfall from Rogers Quarry, will bc analyzed for PAHs only; clams are known to
accumulate PAHs. One sample will be collected from exposure at a reference location
on Hinds Creek, and one control (QC) sample will be analyzed.

• A qualitative fish survey of Rogers Quarry to determine numbers and diversity will be
conducted via electrofishing, preferably during the spring.

• A fish pathology study of deformed fish will be conducted by an independent expert to
evaluate the source of fish pathology in Rogers Quarry.

• A qualitative terrestrial predator survey wil! be conducted around Rogers Quarry using
scent-station transects; an avian survey also will be conducted by an experienced
ornithologist with emphasis on identification of piscivorous bird species.

• A wetlands survey will be conducted according to conventional methods for identifying
delineating wetlands; terrestrial vegetation will also be identified/described.

• A threatened and endangered species and habitat survey of the site also will be
conducted.

In addition, biological data on Rogers Quarry and Lower MCB collected as part of the
ongoing ORR-wide BMAP will be available for consideration and evaluation of site
characteristics. These data include the results of benthic surveys and aquatic-toxicity tests that
are conducted quarterly.
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6.3 DATA EVALUATION AND INTERPRETATION

Data interpretation and evaluation will vary depending on the type of data. Groundwater q_
data will be evaluated for presence of contaminants and possible flow direction. Results of
the water balance study will help clarify the hydraulics of Rogers Quarry and its relationship
to local groundwater flow direction. The results will build upon and be compared to the
results of previous studies conducted when the quarry was an active disposal site. The impacts
of ending disposals on quarry water balance will be assessed.

Results of in situ physico-chemical measurements in Rogers Quarry will demonstrate the
presence or absence of stratification within the quarry. Analytical data from locations where
historical data are available will be plotted to evaluate any trends that may exist.

In general, site data will be compared to previously collected data from the site and
background data or data collected or available from other reference locations to evaluate the
presence and potential impacts of site contaminants. Graphical tools and statistical analysis
methods will be used, as appropriate, to facilitate presentation and interpretation of the
results.

6.4 RISK ASSF.,SSMENT _tODOLOGY

6.4.1 Baseline Human Health Risk Assessment

A baseline HHRA will be prepared for OU 4 using data collected during the RI. The

methodology employed to conduct the risk assessment will follow the guidelines established
in the Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual
(Part A) (EPA 1989a). In addition, recommendations from the ER Risk Assessment Council
and other supporting documentation will be followed.

6.4.2 Ecological Risk Assessment Methodology

A baseline ERA will be performed for this OU because of the manifest effects on fish
in the OU and because it is an integrator OU for the ash deposited on Chestnut Ridge, in
the Filled Coal Ash Pond, and directly in the quarry. In addition, this OU is a potential
source of contaminants to the Clinch River Off-Site OU. Risk assessments for this OU will
serve the needs for source characterization of the assessments of off-site risks.

An ERA for waste sites differs from an HHRA in that the consequences of the risks can

be measured. Biological surveys provide a direct measure of the state of the biotic
communities that constitute the ecological assessment endpoints. Hence, ecological

epidemiology will be employed (Surer 1990; Suter 1992; Suter and Loar 1992). In ecological
epidemiology, the primary data are the field survey data that indicate the actual state of the
system relative to the expected uncontaminated state. Other data are used to support
inferences concerning the causes of any deviations from the expected state. This approach is
consistent with the Risk Assessment Guidance for Superfund, Volume II: Environmental

Evaluation Manual (EPA 1989b).

The goals of the baseline risk assessment will be (1) to determine whether significant
ecological effects are occurring in the OU, (2) to determine the cause of any such effects,
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(3) to determine the source of that causal agent, and (4) to determine the consequences of
leaving the system unremediated. This calls for an epidemiological approach based on weight
of evidence. New and historical biological survey data will be compared to data from
reference sites to determine the nature and magnitude of effects. Alternative causal factors
such as habitat quality will be considered. The ambient water toxicity data will be used to
determine whether apparent ambient toxic effects of particular sources are credible given the
toxicity of the source water and diluted source water in the OU. Comparisons of the aquatic
toxicological benchmarks to water concentrations will be used to determine which particular
contaminants are responsible for the toxicity.

Because biological surveys would not reveal effects on piscivorous wildlife (densities are
too low), and toxicity tests are not feasible for piscivorous wildlife, risk assessment will be
based on contaminant concentrations in fish, dietary exposure models, and toxicological
benchmarks for wildlife. The representative piscivorous species will be the belted kingfisher
(Ceryle alcyon) and mink (Mustela vison).

6.5 FEASIBILITY STUDY

The following sections (Sects. 6.5.1 and 6.5.2) describe the tasks necessary to conduct and
produce the FS report. The report will follow the format outlined in EPA's Guidance for
Conducting Remedial Investigations and FeasibilityStudies Under CERCL4 (EPA 1988) and
the annotated outline developed by the DOE-ORO Document Content and Response
Committee. The FS report will be prepared to integrate Natural Resource Damage
Assessment (NRDA) and NEPA requirements. When EPA and TDEC approve the FS, a
proposed plan will be submitted presenting the preferred alternative for a remedial action
followed by a ROD.

6.5.1 FS Contractor Responsibilities

The FS contractor will prepare the FS within project quality, cost, and scheduling goals.
The FS contractor will also provide engineering and technical resources to support QC
efforts, provide project management, and coordinate project activities to ensure that
established goals are achieved. Monthly progress reports on the FS process will be issued to
DOE. FS contractor activities for Chestnut Ridge OU 4 include scoping activities and
technical support of the RI and will be completed upon final approval of the ROD prepared
for this OU.

6.5.2 Scope and Assumptions

As stated in Sect. 5.2, the general goal for Chestnut Ridge OU 4 remedial action is to
protect human health and the environment from the contaminant sources within the OU. To
meet this goal, the CERCLA process will be followed. The process will include characteriza-
tion of this source control OU to the extent necessary to (1) identify, screen, and develop
remedial action alternatives; (2) select a preferred remedial alternative or a set of alternatives;
and (3) prepare the required decision documents.

The FS contractor will be responsible for completing the FS process for Chestnut Ridge
OU 4. This process will require preparing the.following milestone documents: (1) the FS
Report, which documents the process used to examine the remedial technologies and select
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the preferred remedial alternative(s) and also incorporates the requirements under NRDA
and NEPA; (2) the Proposed Plan, which is a summary plan for presenting the selected
remedial alternative',and (3) the ROD, which is the legal document that confirms selected
remediation methodsmeet statutory andregulatoryrequirements.The FS/proposed plan/ROD
process may include the following principalWork Breakdown Structure elements:

• FS scoping activities

• Treatability studies

• FS development

• NEPA activities

• NRDA activities

• FS OU coordination/oversight

• Proposed plan development

• ROD development.

6.5.2.1 _ _oping activities

Prcliminaryremedial alternatives have been selected to address the response actions for
Chestnut Ridge OU 4. The response actions are listed in Sect. 5.3 and in Table 5-1. These
or similaralternativeswill be screened as partof the FS process to eliminate those judged too
difficult to implement based on unprovedtechnologies, those judged insufficient to remediatc
the site within a reasonable time period, or those judged to have limited application for the
specific contaminant or site conditions. Those technologies judged to have a reasonable
chance of success for remediation will be carriedforwardfor more detailed development and
analysis.

The following issues must be addressed before the technologies can undergo detailed
development and analysis.This list may change as additional information becomes available.

• Results of the HHRA

• Results of the ERA

• Groundwater characteristics

• Groundwater quality

• Surface water quality

• Presence of classified material

• Possible treatabilitystudies.

6.5.2.2 Treatabilitystudies

If necessary, treatabilitystudies will be conducted (1) to provide data to allow treatment
alternatives to be fully developed and evaluated during the detailed analysis and (2) to
support the remedial design of a selected alternative.



6..5.2.'__ development

The _ contractt)rwill use the format presentedin the CERCLA RI_ _uidance
documentand the DOE-ORe Document ContentandResponseQ)mmittee FS annotated
outline to develop the _, As required, exceptionsand modificationsto the format will
made for site.specificconditionsat ChestnutRidge OU 4, On the basis.f the dataobtained
during the RI, selected alternativeswill he analyzed and compared using the foil(,winli
IIcriteria:

• Overallprotectionofhuman healthisndtheenvironment

,, Compliancewith ARARs

• Short-term effectiveness

• Long.term effectiveness

,, Reductionof contaminanttoxicity,mobility,andvolume

• lmplementability

• Cost

• Stateacceptance

• Communityacceptance

• Compliancewith NEPA requirements

• Compliancewith NRDA requirements.

NEPA and NRDA requirements are discussed in more detail in the follt_wingsubsections.

The F'Swill be developed in sufficient detail to allow the preferred alternatives to be
selected in the proposed plan. Criteria will be developed to assess the ability t)f the
alternatives to meet the cleanup goals and to comply with administrative and regulatory
requirements. The draft FS reportwill be issued tt) EPA and TDEC for review. Submittalof
the draft FS report to EPA is an FFA milestone.

6.5.2.4 NEPA activities

To complywith the federalfacility requirementsunderNEPA, the remedialalternatives
will bcevaluatedfor their impacton theenvironment.NEPA establishespublicpoliciesand
goals for protectingenvironmentalqualityand mandatesproceduralrequirementsto be
consideredwhen implementing decisions that may impact the environment. DOE
Order 54(X).4requires that NEPA and CERCLA be integratedto the maximumextent
possible to avoid duplication of efft_rts that might slow the process. NEPA issues to be
addressed include rare and endangered species, archet)lt)gical studies, wetlands, and
floodplains. The environmental impacts of the alternatives will be considered integral to the
evaluation and selection process. The appropriate level of NEPA d(_cumentation for this OU
will probably be an Environmental Assessment.
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_ NRDA _Mt_

To comply with NRDA. the Natural Resource q_rustec,may n_,c, damag_ f()rinjurles,
to natural re,ourc_ rc, u!ting from release of ha,£ardou_,uhstance,_ The first ,top in the
NRDA pr_e, in to _rform a prcas_,cssmcntscreening if the ,crccning indicatc, thal
NRDA is inappropriate, no further n._,tcs_,mentaction_ will bc taken. Ht_wcvcr. if the
preweumcnt screening indicate, that NRDA is appropriate,a type B n_c_qment will _gin.
r_ulring an injury l:)ctcrminatitm pha._c, a Quantificatitm pha,c, and a Dnmaite
Determination ph_c (April 29. IWl. Feder, l Re_ter).

6,,5.2.6_ OU _tnntk_n/cwcrst_t

The ,bjectiv©of _ (wentghtactivitiesiAto providereviewand technicalinputduring
the _. _ts ensur_ thai the dataand informnti|mobtaineddurinRthe RI arc inc,)rp_rated
properlyinto the _ repc)rtand that theyarc adequatet(_preparea prop(,,cd planand
supportthedevelopmentof the ROD.

_.2."/ Pro_ plandevelopment

The proposedplan for ChestnutRidgeOU 4 will be preparedto prez,ent thepreferred
rem0diationalternativeto thepublic.Theprol'_)sedplandocumentsthe investigationprecis,
a:._ministratlveand regulatoryactions,and remedialalternative. The pr(_posedplan i, a
primarymil_tone documentmadeavailablefor publicc()mmentandsubjectto admlni,trative
and regulatory reviev_,

6.5.2.8 ROD development

The final step in thedecisionprocessI'oranyremcdi.I actionfor ChestnutRidgeOU 4
will bc thc preparationof the ROD, This legaldocumentf'¢)rmallydescribesthe preferred
rcmediationalternativeandestablishesthercmediationscheduleandmonitoringplanfor the
site. The Ch=tnut Ridge OU 4 ROD will bc written in accordancewith the statutory
requirementsof CERCLA andappiicablcfederal andstaterequirements,It will containa
decisionsummaryoutliningthe natureandextentof the contaminationandassociatedrisE,,
at Chestnut Ridge OU 4, the evaluation and analysisof the Remedial Action (RA)
alternativesconsidered,and an explanationof how the selectedaltcrn=ttivc(s)will mcct
statutoryrequirements.The ROD will alsocontaina respc_nsivcncsssummao'addressingthe
publiccommentsobtainedduri,.=gpublicreviewof theproposedplanandpublicexamination
of the administrativerecord.The ROD isa primaryFFA milest()nc.

6.6 REMEDIAL DESIGN AND RA PLAN

6.6.1 Remedial Design (RD)

This section presents the scope of the RD effort which includes preparingthe RD work
plan',performingany required engineering studies; preparingthe Title 1 30% design package;
and preparingthe Title II 50%, 90%, and l(Xt% final designreportsthat arc requiredfor
ChestnutRidgeOU 4 remediation,

,, i[iiiiiii I IIII ---
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_(_ of the RD _ir, k plan h. the remediatt_tn(ii"CheAtnulRidge OU 4 _ to
providenecmary auprKmlnsd(_umentmto impi_menleach RA Ktlqty_ Tht,m d(.:u_nu
r_ui_ appr(.,ai horn DOE.ORO, DOE Headquarte., _EC, and EPA, The folh._nll
_tk)m prementdetatL_c_ftheac(l_ of _rk andmumpticln__i_laled with the remedial|on
of _mtnut Ridge OLJ 4,

6.6.1.2 RD _k

The RD _!rk plan_il providethe te_:hnicaland manallernenlapproachfor the RD
_rk. The RD contractorwillpreparea draft RD _lrk planh_ uponthe_ and_i|n
criteria apecil'tedin the propmedplanand the ROD. T'ne RD _rk planwill includethe
detaileddeJignpr_ andschedule[or thedesignelTt)rtand_11_ preparedin accalrda_
with CERC_EPA reitulation_,_e RD contractor will inc(w!x_retecc_mmen_from
EnergySystem_,DOE, EPA, and_EC and_uhmit theFmaiR_ w_rk plan tar appr_rvaL

66.1_ RD workplz,,z_ver_iAht_tlvttim

During the preparationof the RD workplan, the _OE prime c_mtracmr,will prtwlde
revt_ and technical input tn _n_zurethat the scopeof work ix adequatelydefined in
accordancewith the criteria _,pectfledin the ROD, Reviewof the draft RD work planwill
aho ensurethatthe selectedtechn(dogi_do not violatethe intent of the ROD and thatthe
work plan meetsall regulatoryand administrativerequirement.

6.6.1,4 RD reportTitle i dmilln

Ba_edon the engineering_tudie_andother inf_rmati_)navailahl¢{ram the Rl_, the
RD contractorwill prepareTitle ! (.t0%) design/constructi_mdrawinlPhlr remedialactivities
showingthe extentor remedialactivities,site plan,details,and outltn_(_rsrp_cil'icati_n_for
the work involved,

6.6.1.5 RD report TJtJe11doaign

Upon approval of Title I designd()cument,the RD contractorwill prepar_ Title II
engineeringdesigns,analyses,andcaiculati()nsrequiredfor_11civil,structurul,mechanical,and
electricalconstruction,constructi()ndrawings,technicalspecil'ication_,andcostestimate.

All documentswill be submittedto Energy Systemsfor commentat ._0%completion,
Upon resolutionof comments,the_)% designpackagewill bc submittedto EnergySystem_
and DOE for reviewand comment.Upc)nresolutionof 90% designcomments,the final
designreport(l(X)%) fc)rremedialactivitieswill hesuhmittedto EPA andTDEC for review
and approval.Agencycommentswill then he incorporutedto preparedesignd(_cuments
certifiedfor construction.

6.6.1.6 RD oversight activities

During the review of the Title l designdocumentsat ._0% and the Title II design
documentsat 50% and_%, allparticipantswillpr(,videtheirreviewcommentsandtechnical
input to helpsubmitthe finaldesigndocumentto TDEC andEPA in the giventime frame.
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This _tioll pr_fl_ the _+t+_ or the RA acti_tim requiredt. preparean _r _ _,rk
planand implement the remedialiont)( Chalnut RldllleOU 4. The risk, uncertainties,and
commun_ationmum for the rem_ial acttHtiema_ nisoIdentifiedin th_ tection_

G.&2,1 _ _ lumumptkma

'rr_ _F ofthe RA include the RA work plan,constructionmanasement,Title III
constructionNrvl,,,.m.comtructionof one remedtatlond_illn parka|©,constructionsup_rt,
t_n_nt _rtt_tion, and_rificatton,

The RA workplanwill (l) defit,c |he __o_ andohjecti_ of the RA h0..=du_n the
ROD and final RD, (2) d_ument the a_¢ific constructioncoml_mentsor the RA, and
(,I) prment the RA tchedule,sul_ontractlngstrate_, QA plan,healthandsafetyplan,and
RA monttorinllplan.

,_ter _mments from EPA and_EC have_en incorlx_rated,the finalRA wt)rkplan
will I_ preparedfor approvalandimplementation,

5,d_..3 R.& _rk plan_ratl!ht acttvit_

The purf_e or this activity is to provide technicalinput and review durinB the
preparationor the R,A,_")rkplan,During thistime,all of the DOE prime contractormwill
reviewtheworkplan,This willensurethat theprolapsedconstructionelTortsimplementthe
selectedremedialactionconsistentwith the ROD andthe final RID relx)rt, This oversight
activitywill alsohelp ensurethat the hid pr¢_e, and implementationplanscomplywith
administrativeandregulatoryrequtrement,,

6.6.2.4 I_ lntqrat_n

The objectiveo1'thiselement is to provideconstructionmanaliement,inde_ndent
certification,Title Ill services,andconstructionsupportasrequired,

RA integrationforChestnutRidgeOU 4 remedialactivitiesincludesthe followingtasks:

• Ensuring that subcontractedwork is pert'ormrdon schedule, in accordancewith all
technicalrequirements,and in compliancewith the EnvironmentalSafetyand Hcaith
Program,theQA ProlFam,theWaste Manai;ementProgram,andthe SecurityProgram

• PerFormingfield inspections,providingas.built drawings,approvingDesign Change
Notices and Field ChangeRequestsas applicahlc,and ensuringthai constructionis
accomplishedaccordingto finaldesignrequirements.

....................... , _ ill lllliil i III illlil IIII



7. FIELD SAMPIJNG PIAN

7.1 INTRODU_ON

Ch_tnut Ridge OU 4 includesRc_ger_Quar_ and L(_werMCB. Roger_Quarrywas
excavated hlr constructi()n materialuntil apprc_ximately19f-d)and subsequently hu been u_ed
for d_l_mal of coal nh and _lther materiab from the Y_I2 Plant. MCB (_riginallyill,wed
directly int_ Melton Hill Lake from the c(_ulL,thp(md, hut it was diverted int_ Roger_ Quarry
_lncldont with the abandonment of the pcmdh_rMh dispersal,Rl_gen Quarry is on the north
sideof BethelValley R(_ad-- i miles_uthof the Y. 12Plant,The lowerp(_rticmof MCB runs
from the dischargep_dnton the southside tlf Roger_Quarry t() the MCB Emhaymentin
Melton Hill Lake,

The pur_)seof the RI is to)define thenatureandextent_11'c()ntaminationin Ch_tnut
RidlleOU 4; t(_gatherinformationto aMessthe pl)tentialh)r ()ff_sitecontaminantmigration;
t(_evaluatepotentialriskto humanhealthandthe environmentfromsitecontaminants;and
to complywith the requirementsof the _A betweenDOE, EP_. and_EC asdescribed
in more detail in Chap, 1 of the RI work plan,

Thi_ fieldsamplingplandescribesin detail the activitiesnece._saryto)ca)mpletethe R|
at thesite. Samplingproceduresandthe QAPjP arespecifict() theplannedinvestigaticmand
are consistentwith currentEnergySystemsproceduresandregulatc)ryrequirements.

This fieldsamplingplanwasdevel(_pedt_)meet the fi)llc)wingmajordata requirements:

• _()l_)gical dataon aquaticand terrestrialsystems_)f Rc_gersQuarryand Lower MCB
neededt¢)performan ERA and,secondarily,the HHRA

• Surfacewater/sedimentandgroundwaterqualitydataneededt()_upportboth theERA
andHHRA

• Hydrologic measurementsneededt¢_betterdefine transportmechanismsin supportof
the ERA andHHRA.

All of thesedat=tarc needcdt¢_determinethe riskass,_ciatedwith the n¢laction alternative
and to establishrcmediationgoalsh_r the FS.The results_1"the underwatersurveywill he
used(1) re)examinept)ssiblehazardsburied in the c()al ash,(2) re)assessthe accuracy()f
existingdataon thevolume()1'c()alashin R¢)gersQuarryand(.'_)re)determineif additional
directmeasurementsareneeded.Coal ash/sedimentinthequarrywillbe analyzedto a limited
extent, The Phasell RI of ChestnutRidgeOU 2 (Filled CoalAshPondAJppcrMCB) will
includeextensiveanalysesof coalashandother media;thesedatawill heavailableandwill
be usedasappropriatein theevaluati()nof thedatacollectedon OU 4.

7-1
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Specificmediato he sampledand biologicalmeasurementsto he madeincludethese:

e Omundwater

• Surfacewater/sediment

• Threatenedandendangeredspeciesandhabitatsurvey

• Wetlandssurvey

• In situ bioaccumulation testingofclams

. Surfacewater flow

o Oroundwaterandsurfacewaterelevation

• Fishpathologystudiesofdeformedspecimens

• Biochemicalstudiesoffishtissue

• Qualitative fish surveyin RogersQuarry

• Qualitativepredatorsurvey

. Fish whole body contaminantanalyses.

7.2 PROJECT ORGANIZATION AND RF.,SPONSIB_

The principalCDM FederalpersonnelassignedtopreparetheworkplanareRichard
C,Johnson(ProgramManager),MaryLeslie(Y-12ProgramCoordinator),CharlesT,Lutz
(ProjectManager,Hydrogeologist),DavidO.Johnson(QA Manager),andCharlesMeyers
(Health and SafetyManager).The SiteHealth andSafetyCoordinatorand the Field Task
Managerwill be designatedat the beginningof mobilizationfor the fieldwork.Section1,2
discussesthe rolesof DOE, EnergySystems,primecontractors,andothersubcontractorsin
the ORR Environmental Restoration Program.Responsibilities of key individuals listed above
andanorganizationalchartareincludedintheQAPjP,Chap.8.

7.3 PROJE_ DESCRIPTION

7.3.1 l-l_tory and Current Conditiom

The Ralph Rogers Company operated the quarryfrom the late 1940sor early 1950s until
approximately1960andminedlimestoneforroadgravelandconstructionpurposes.Coalash
fromtheY.12SteamPlanthasbeendisposedofinthequarryon a regularbasissince1968
when thecoalashpond (now ChestnutRidgeOU 2)justnorthofthequarryreached
capacityand couldno longerbeusedforcoalashdisposal.Some documentationexistson
sporadicdisposalearlierthan1964(Pokela1967).The volumeofcoalashdisposalinthe
quarryhasreducedsubstantiallysinceNovember1988,whentheY.12Plantstartedtoconvert
theSteamPlantto80% firingby naturalgas.Inaddition,flyashcollectionstartedatthe
SteamPlantinMay 1990.Flyash,whichaccountsfor--80%ofcoalash,isnow collectedin

hoppersfordrydisposalattheY-12SanitaryLandfillIt.Coalashdisposalwillendaltogethur
inJuly1993.
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RogersQuarry als()hasbeenusedI_)rthe disp()sal()[ a varielyt)l'plantpr()¢:essmaterials,
includingspentrounds()f ammuniticmtr()m plantsecurity()pcrati(ms.S()mc¢_fthe ()hjects
placedin the quarryare classified;classificationresultedn_,t fr()m the compositi(,n¢)f the
objecL'_hut rather from their configurati(mand its relaticmshipt(_ pmducti(mprocc,,_scs.
Disposal of these typesof materialsstartedin 196.5and¢a)ntinueduntil 1982.Despite the
classifiednatureof someof these(_hjects,potentialcontaminantsof c(mcernarc knownand
includemetalsandradionuclides.Chap:cr2 pr()videsadditionalinformation()nbmhcoalash
andnoncoaiashdisposalin RogersQuarry.

Severalstudieshavebeenc()nductedat OU 4 to evaluatethe impacto1'wastedisp{)sal
practiceson local groundwater(Haase et al, 1987),MCB (Turner et al. 1986),the quarry
water balance(Bogle and Turner 1989), and dischargefrom the quarry t() L()wer MCB
(Turner, Bogle, andLu 1993).Ten monitoringwellshavebeen installedaroundthe quarry
(Fig, 7-1) in support of these investigations; most of the wells have been sampled
subsequently for the ongoing ORR groundwater monit()ringpro)gram.The previous studies
have generally concluded that the cc)nnection between water in the quarry and local
gr¢mndwater is relatively limited. Contaminants of c()nccrn (i.e., metals and radio)nuclides)
have beendetectedin samplesfrom the monitoringwells,hut concentrationsare typically
relativelyi¢)wanddo not generallyexceedMelt.

The waterbalancestudyconcludedthatthequarrymayactasa rechargefor groundwater
because of a slight negative deficit, but the deficit was quite low with respect re)measured
inputs and outputs and may be within measurement error.Th¢_'qualityof quarry discharge at
the NPDES outfail (5-19) has been an (rage)togproblem, particularlywith respect to pH
cxceedanccs (Turner, Bc)glc, and Lu 19_)3).Other parameters and compounds have als¢)
exceeded the NPDES permit limits,hut a trendsh¢_winggeneral improvement in water quality
has been developing likely resulting from the reductions in dispc)salvolume since 19_X).

Chestnut Ridge OU 2, the Filled Coal Ash Pond, has also been investigated prcviously.
Turner (1981) and Turner ct al. (1982) investigated, respectively, the oxidation state of
arsenic in coal ash leachatc and the leachability and aqueous speciation of some trace
constituents in the fly ash. These studies included samplingand analysis of c¢)alash and pc)re
watcr and thc installation of tw()piczomcters (i.e., wells of polyvinylchlorideconstruction) in
the coal ash pond. Oeotek Engineering Company (198f_) conductczd a geotechnical and
hydrologic evaluation ()f the coal ash pond dam across MCB. Thv purp()sc ()1this study was
to evaluate the overall stal)ilityc)fthe earthen dam structureand t¢)prlwidc rcc()mmcndations
for any necessary remedial acti_n ()r monit(_ring.

CH2M HILL conducted an RI at the c()al ash p(md in 1990 and 19')1 (CH2M HILL
1991) to define the nature and extent of contaminati¢mat the site and t() assess the potential
for off-site migration of contaminants. Analyses of coal ash samples c()llected during the study
indicated elevated concentrations of metals relative t() backgroundsamples. Several mctals,
including arsenic, copper, nickel, magnesium and zinc, exhibited elevated concentrations in
soil samples taken from below the coal ash. Surface water contained arsenic, aluminum,
manganese, and iron at levels exceeding one or more regulatory standards for surface waters.
Concentrations were greatest at the foot of the earthen dam. Groundwater samples from
monitoring wells screened in ()verburden also) exhibited elevated metals concentratic)ns;
samples from monitoring wells screened in bedrock typicallyhad lower metals concentrati(ms.
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A Phase II RI will be conducted during the late spring and early summer of 1993,
following a work plan (DOE 1992) that addresses concerns and deficiencies raised by the
regulators in their review of the previous RI report. The Phase II RI will include sampling
of coal ash, soil, sediments, surface water, groundwater, and biota. The purpose of collecting
these data will be to define fully the nature and extent of contaminants from the coal ash
pond and the extent of coal ash deposition along Upper MCB and to support both an ERA
and HHRA. Results from both RIs at the coal ash pond will be used as much as possible
during the investigation and evaluation of OU 4.

7.3.2 Conceptual Site Model

The generalized CSM is shown in Fig. 3-7. The conceptual exposure models for human
and nonhuman receptors for the quarry (see Figs. 3-8 and 3-9) consider five media potentially
contaminated by the coal ash: groundwater, sediment/soil, air, surface water, and biota. A
number of release mechanisms could introduce ash or contaminants from the quarry into
these media, particularly to the groundwater and surface water. Volatilization is not
considered to be a significant mechanism because VOCs have not been identified in samples
taken during previous investigations. Sediment/contaminant transport from the quarry is not
considered to be a primary mechanism because contaminants, coal ash, and other disposed
materials are at the bottom of the quarry and are not in contact with turbulent water.
Contaminants could be carried by surface water, either in solution or as suspended sediments.
Groundwater could potentially transport contaminants off-site. Exposure pathways include
ingestion/bioaccumulation, dermal absorption, and potential inhalation of contaminated
dust/particulates.

Flora and fauna both on-site and off-site may be influenced by site contaminants via
these exposure pathways. Aquatic and terrestrial species may be exposed via uptake of
contaminated surface water, soil/sediment, and/or vegetation, which may result in toxicity or
bioaccumulation of contaminants up the food chain. These exposure pathways are currently
complete and will be evaluated in the ERA based on the data to be collected.

Under current conditions, human receptors of contaminants from the various exposure
pathways are few and, therefore, exposure pathways are essentially incomplete. There are no
residences or drinking water supplies on the ORR, and security precautions at the Oak Ridge
Y-12 Plant restrict access to the site. Although security procedures minimize exposure
potential, the model includes future residential use, and the HHRA will address potential
future use of the site under a homesteader scenario.

7.33 Identification of Investigation Requirements

7.3.3.1 Applicable or relevant and appropriate requirements (ARARs)

CERCLA specifies that remedial actions for cleanup of hazardous substances must
comply with requirements or standards under federal or more stringent state environmental
laws that are applicable or relevant and appropriate. The following is a preliminary list of
federal and state chemical- and location-specific ARARs for Chestnut Ridge OU 4:

• National Contingency Plan

• National Environmental Policy Act

,,,, I III I III I I
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* CERCLA

* RCRA

e Safe Drinking Water Act

e Clean Water Act

. Clean Air Act

e TDEC, Chapter 1200-4-6..05(2)

• TDEC, Chapter 1200-5-1.12

• TDEC, Chapter 1200-1-13-.08(4) (proposed)

e TDEC, Chapters 1200-4-3 and 1200-4.4

• TDEC, Chapter 1200-1-13 (proposed)

• TDEC, Chapters 4-7 et seq.

• Toxic Substances Control Act.

The relevance of each of these federal or state laws or regulations is presented and discussed
in Appendix B.

7.33.2 Treatment alternatives

The contaminants within Rogers Quarry may be carried to potential receptors by surface
water either in solution or as suspended sediments, by groundwater migration, or by dermal
contact. The implementation of any of several classes of remedial technologies could minimize
these hazards: (1) institutional controls, such as fences and deed restrictions; (2) containment
technologies, such as capping, vertical barriers, and horizontal barriers; (3) removal technolo-
gies, such as excavation; and (4) treatment technologies, such as solidification/stabilization and
biological, thermal, and electrical methods. Chapter 5 provides a complete discussion and
additional detail on the selection of remedial alternatives.

7.4 SITE ACTION PLAN

The activitiesincludedintheRI arcbasedona reviewofexistingdataanddiscussions
with Energy Systems personnel. The ultimate goal of the RI is to gather data for full site
characterization and to complete an ERA and an HHRA.

The primary contaminants of concern for all matrices are metals and radionuclides.
Therefore, all samples will be analyzed for TAL metals, gross alpha and gross beta, and
isotopic uranium and isotopic thorium. A review of compositional data on coal ash indicated
that uranium and thorium are common constituents. PAHs, a group of SVOCs, have not been
identified in any of the previous samples; however, PAHs will be considered because they may
form during high temperature coal combustion and adsorb to fly ash. Therefore, most samples
will be analyzed for SVOC.s. Groundwater samples will be analyzed for VOCs to determine
their presence or absence and for comparison with data from Chestnut Ridge OU 1 and
OU 2; one groundwater sample will bc analyzed for pesticidcs/PCBs. In addition, VOCs and
pesticides/PCBs will be analyzed on at least one sample from each of the other matrices

,,, ,iHi i i M I [
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collected (surface water and sediment). Biological samples will be analyzed for parameters
relevant to toxicity and bioaccumulation: metals and PAl-Is.

A minimum of eight core samples (two samples each at four locations) of the sediment
will be collected at randomly selected locations within the quarry. Water samples will be
collected at 25-ft intervals from the surface to a depth of 100 ft and then at -110 ft, just
above the sediments/coal ash at these locations. Additional water and sediment samples may
be taken on the basis of the results from the wastewater survey. Water quality parameters will
be measured in situ (pH, dissolved oxygen, temperature, and conductivity) at each interval.
Groundwater samples will be taken from nine of the existing wells adjacent to the quarry and
from one background location. Three surface water/sediment samples will be collected along
Lower MCB. These locations will coincide with the current BMAP biological monitoring
locations. Two surface water/sediment samples will be collected from the drainage ditch south
of the quarry and roughly parallel to Bethel Valley Road. A variety of biological tests and
surveys will be performed including whole body fish tissue analyses, in situ bioaccumulation
testing with clams, fish pathology studies, biochemical studies, qualitative fish and predator
surveys, threatened and endangered species survey, a wetlands survey, and the ongoing BMAP
work (benthic survey and aquatic toxicity testing). Finally, various hydrologic measurements
will be conducted for a water balance study of Rogers Quarry.

Details of each of the sampling activities follow. (Figure 6-1 shows the proposed sampling
locations and Table 6-1 provides a summary of samples by media.) Figure 7-2 shows the
locations of the background samples, including locations where background surface
water/sediment samples were collected in conjunction with the Chestnut Ridge OU 2 RI.
These results will be used in lieu of collecting additional background samples. QC samples
and frequencies are discussed in the QAPjP (Chap. 8).

7.4.1 Groundwater Sampling

Two rounds of groundwater sampling will be conducted, one following the dry season and
one following the wet season. The purpose of two sampling rounds is to determine if there
is seasonal variation in groundwater quality. Haase et al. (1987) concluded that Rogers Quarry
may act as a recharge to local groundwater, especially during periods of low precipitation. The
two sampling rounds will provide data that may confirm or deny this conclusion and help to
clarify the hydrology in the vicinity of the quarry. Section 3.6 provides additional information
on the monitoring wells; Appendix A summarizes the results of analyses from previous
sampling rounds.

Ten monitoring wells will be sampled; nine wells are on-site (1081, GW 184, GW 185,
GW 186, GW 187, GW 188, GW 189, GW 224, and GW 318) and one well (BV 04) is off-
site and will be used for background data. The off-site well is screened in the Chickamauga
Group (as are all the wells at OU 4) and is located ,n Bethel Valley several miles west of
OU 4. This well was selected as a background or control well because it will sample
groundwater from the same stratigraphic interval as the wells at OU 4, and it is distant from
the quarry.

One well at OU 4, GW 319, will not be sampled because Energy Systems personnel
familiar with the site believe that the well is actually sampling quarry water since it was
installed within 15 ft of the blasted vertical wall of the quarry (Turner 1993). In addition, it

may not be possible to sample GW 185 because this well has a record of consistently being
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dry (Haase et al. 1987) or nearly so. Field personnel will takc a water level measurement to
determine if any standing water is in thc well and, if so, whether there is a sufficient volume
for purging and sampling. The integrity of GW 184 is considered to be suspect based on
sudden and unusually high concentrations of nitrate in samples from it (Haase et al. 1987);
however, this well will be sampled because it is the only well near the northern and eastern
wails of the quarry. Given the uncertainties associated with some of the previous results from
GW 184, the data from this well may be flagged accordingly.

Groundwater samples will be analyzed for total and dissolved metals, gross alpha and
gross beta, isotopic uranium, isotopic thorium, VOCs, and SVOCs. Samples for dissolved
metals will be filtered at the time of collection, using a 0.45/zm in-line filter or its equivalent.
Three samples will be analyzed for pesticides/PCBs; the location of this sample will be
randomly selected in the field. All wells will be purged and sampled using a bladder pump
operated at a low flow rate to minimize groundwater turbidity and maximize analytical
accuracy. Puls and Powell (1992) discuss the advantages of this approach to monitoring well
sampling.

7.4.2 Surface Waterr_xliment Sampling

The extent and transport of contaminants from Rogers Quarry through surface water
discharge will be investigated by taking three surface water/sediment samples along Lower
MCB at the BMAP monitoring stations. Two surface water/sediment samples will be collected
from the drainage ditch immediately south of and roughly parallel to Bethel Valley Road.
This ditch generally has standing water in it, and the purpose of the samples will be to
determine if any contaminants are being contributed from the quarry through seepage via
bedrock fractures. In addition, a control ditch surface water/sediment sample will be collected
for comparison. The control ditch will be of similar configuration and distant from all known
waste sites.

Each sediment sample will be composited from three aliquots. These samples will provide
information concerning the extent and transport of contaminants from the quarry through the
surface water discharge from Rogers Quarry. These samples will be analyzed for total and
dissolved TAL metals, SVOCs, gross alpha and gross beta, and isotopic uranium and isotopic
thorium. Four surface water and four sediment samples will be analyzed for VOCs and
pesticides/PCBs.

7.4.3 Remote Surveillance System Surveys

A survey of Rogers Quarry will be conducted to provide more accurate documentation
on the spatial distribution, amount, and types of materials present. The information obtained
from the survey may be used to select additional sampling locations in the quarry (see
Sect. 7.4.4) and will be useful during the evaluation of remedial alternatives. Video surveys
have been successfully conducted at nearby Kerr Hollow Quarry. The Robotics and Process
Systems Division of Energy Systems could provide appropriate support for such a survey.

On the basis of discussions with Energy Systems and subcontractor personnel on
March 30, 1993, Perry Technologies of Riviera Beach, Florida, is currently preparing a plan
for a survey of Rogers Ouarry. Perry Technologies has over 30 years of experience in
underwater investigations. The proposed plan will likely include a video survey, a radiological
survey, a magnetometer survey, and a sonar survey

_H_ iii i - IIIIHIII
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7.4.4 Quarry Sampling

Both water and sediment samples will be taken from Rogers Quarry to evaluate the
quality of these media and the presence or absence of contaminants. Given the disposal
history of Rogers Quarry, it is likely that the sediment samples will consist largely of coal a_,h.
initially, the quarry will be divided into four roughly equal quadrants. One location will be
randomly selected from each of the quadrants. Additional sample locations may be added
based on the results of the underwater survey in the quarry. For example, if the radiological
and/or magnetometer surveys identify "hot spots," samples will be taken from these locations.

The depths for collection of water samples from the quarry will vary depending on
limnological conditions at the time of sampling. If the water column is isothermal, as is
expected during the winter months, samples will be collected at regular intervals,
approximately every 25 in. to depth (1 ft, 25 ft, 50 ft, 75 ft, and 100 ft). Assuming an average
depth to sediments of ~ 110 ft, based on the 1986 survey of the quarry (drawings CZE
135109 and CZE 135110), an additional sample will be taken at each location from a depth
of 110 It, for a total of six samples from each location. Every effort will be made to maintain
this sampling interval, but variations may be necessary due to local depth variations. If
sampling occurs during the summer months and the quarry is stratified, the depth of the
thermocline will be determined based on temperature, dissolved oxygen, and conductivity
measurements. Sample collection locations will be distributed above and below the
thermocline to best characterize the water column. The preference is to collect samples when
the quarry is stratified to characterize the worst case scenario. All water samples from the
quarry will be analyzed for total and dissolved TAL metals, SVOCs, gross alpha and gross
beta, and isotopic uranium and isotopic thorium. Three samples will be analyzed for VOC.s
and pesticides/PCBs. Field measurements of conductivity, dissolved oxygen, pH, and
temperature also will be taken at each interval. Appendix C outlines the EPA SOPs for the
dissolved oxygen method. These samples will provide informatic_non the water quality across
a depth profile of the quarry.

Quarry sediment samples will be taken at the same locations as the water samples using
a coring device. Two samples will be taken from each core, one from at or near the
sediment/water interface and the other from 2 to 3 ft below the interface. Both bulk sediment

and pore water will be analyzed from each sample. Turner (1981) demonstrated that coal ash
pore water has relatively high concentrations of arsenic (III), which is considerably more toxic
than other forms of arsenic and may be a concern with regard to human health and the
environment; the pore water samples will provide data to evaluate this possibility.

Samples will be analyzed for total and dissolved TAL metals, SVOCs, gross alpha and
gross beta, isotopic uranium and isotopic thorium. Three samples will be analyzed for VOC.s
and pesticides/PCBs. These data will provide information on the nature of the contaminants
within the sediments of the quarry.

7.4.5 Quarry Water Balance Study

A water balance study will be conducted to estimate the water loss to groundwater from
Rogers Quarry and to evaluate the extent of contaminant migration from the quarry. Two
previous water balance studies (Craig and Tschantz 1986',Boglt. and Turner 1989) have been
conducted at Rogers Quarry, but both studies were conducted when the quarry was an active
disposal site. This RI will be conducted after the termination of coal ash sluicing and disposal;

iI|lllii i|_ I IIII
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therefore, it is possible that the watcr balance may differ considerably from the earlier studies.
To characterize the site accurately and to evaluate remedial alternatives effectively, another
study will be necessary.

The water balance study will use an approach similar to the study of Bogle and Turner
(1989); one of the investigators (Turner) has offered assistance in the initial setup of the
study. Measurement devices installed in the 1980s at the quarry will be used to measure I

inflow and outflow. These devices include a 36.in. Palmer-Bowlus invert flume and a
Cipoiletti weir with a 36-in. crest. A rain gauge will be installed at the quarry to measure
precipitation', other rain gauges in the nearby Walker Branch watershed also may be available
for use in the study. Evaporation will be estimated using available meteorological data and
possibly the Class A evaporation pan that is maintained by The University of Tennessee,
Department of Plant and Soil Science, and that was used in the Bogle and Turner study.
Groundwater level measurements will also be obtained from the wells in O13 4. The exact
duration of the study has not been established; one year is a likely minimum.

7.4.6 Background Surface Water/Sediment Sampling

Background surface water and sediment samples for comparison to Upper MCB and
Lower MCB samples will not be collected during this RI. These data will be collected from
Walker Branch during the Phase II RI of Chestnut Ridge OU 2 to be conducted during the
spring and summer of 1993.

7.4.7 Ecological Surveys

A number of ecological surveys will be conducted during the RI including a qualitative
fish population survey in Rogers Quarry, a qualitative terrestrial predator survey around
Rogers Quarry, a threatened and endangered species survey, and a wetlands survey. The fish
population survey will be conducted by electroshocking and/or by hook and line and will be
used to determine the number and diversity of fish present, preferably during the spring
months. The qualitative predator survey will be conducted using scent-station transects and
direct observation of avian species present; the presence of piscivorous bird species is of
particular interest. Other terrestrial species, such as mink and raccoon, who may be year-
round residents, are also of interest.

The threatened and endangered species and wetlands surveys will be conducted
throughout all aquatic and terrestrial zones at OU 4. Concurrent with these surveys, a
qualitative description of the terrestrial and aquatic communities will be prepared.

7.4.8 Bioaccumulation Tt_ting

Two types of bioaccumulation studies will be performed: whole body tissue analyses of
fish from Rogers Quarry and in situ bioassay testing with clams. The whole body tissue
analyses will include a species of sunfish and a minnow species. Eight samples (one
fish/sample) of each species will be collected from Rogers Quarry from Lower MCB
(assuming they are present) and a reference location on Hinds Creek; a total of 48 fish tissue
samples will be collected and analyzed for As, Cd, Cr, Pb, Hg, Se, and TI. Hinds Creek serves
as a reference location for the BMAP, A total of four clam tissue samples will be collected

during the in situ bioaccumulation study for PAH analyses only. Two duplicate samples will
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be analyzed from the exposure site; one sample will come from exposure at a reference
location, and one sample will be a control prepared from unexposed specimens.

7.4.9 Fish Pathology Studies

Fish deformities have been noted in specimens of bass, in particular, collected during
previous BMAP events. Deformities are predominantly found in bony structures in the head
region and as eroded fins. In order to better understand the cause of these deformities, an
expert fish pathologist will be engaged to perform ti,:,hpathology studies of deformed
specimens from Rogers Quarry.

7.4.10 B_ Studies

The results of the ongoing BMAP work around Rogers Quarry will be available for
inclusion in the site characterization database of OU 4. These data will include the results of
quarterly aquatic toxicity testing with Ceriodaphnia dubia in MCB above and below the quarry
and benthic macroinvertebrate community assessments, at a minimum. Additional, ad hoc
investigations may be performed including reintroduction of fish into Upper MCB, fish
population surveys, and snail release studies. These studies and surveys are not considered to
be within the scope of the RI but rather will augment the ecological data that will specifically
be collected during the RI.

7.4.11 Sampling and Prtme.,dure,Analysis

7.4.11.1 Sampling procedures

All surface water, sediment, and groundwater sampling will be conducted using the
media-specific SOPs provided in Environmental Surveillance Procedures (ESPs), Quality
Control Program, ESH/Sub/87-21706/1 (Energy Systems 1990a). Several additional procedures
found in an ER procedures manual are also relevant to this project. Applicable SOPs from
both documents are the following:

• Surface Water and Sediment Sampling: ESP-301-1, ESP.301-4, and ESP-304.1

• Stream Flow Measurement: ESP.301-5

• Water Level Measurement: ESP-302-1

• Well Purging: ESP.302-2, Temperature: ESP-307-1, pH: ESP-307-2, and Oxidation/
Reduction Potential: ESP-307-5

• Groundwater Sampling with Pumps: ESP-302-4 and ESP-302-5

• Groundwater Sampling with Bailers: ESP-302-3

• Groundwater Sampling: Energy Systems SOP No. 8102.R2

• Field Equipment Decontamination: ESP.900 and ESP-901

• Waste Removal and Disposition through the Y-12 ER -'rogram: ER/Y-P2102

• Handling Investigation-Derived Waste: ESP-1000

• Field Sampling and Analytical Processes within Environmental Restoration: ER/C-S2301.
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in addition, the following Energy Systems procedure is applicable: "Sample Classifying,
Packaging, Marking, Labeling, and Shipping for Analysis through the K.25 and Y-12
Environmental Restoration Programs': ER/C-P2302(IAD), Rev. 0. Any deviations from the
SOPs will be documented on a field change request form and approved by Energy Systems.
Field changes are discussed in greater detail in Sect. 8.i6.

For a majority of the biological/ecological samples to be collected, there are no
environmental surveillance SOPs. In cases for which they will be available, they have been
referenced accordingly in the preceding list. For those cases for which SOPs are not now
available, applicable methods are described in Appendix D.

7.4.11.2 Threatened madendangered species madwetlands surveys

There are no SOPs for conducting these surveys but rather conventions by which
biologists/ecologists approach the work. Compliw, e with federal legislation concerning
threatened and endangered species has been formally addressed on the ORR, and the
program has been reviewed with both the U.S. Fish and Wildlife Service and the appropriate
state of Tennessee agencies. Although several federally listed threatened and endangered
species occur in the region (Kroudsma 1987), none are known to occur at Rogers Quarry and
Lower MCB. Several state-listed species do occur on the ORR and may be present in the i

study area. The site will be surveyed to determine whether the federally listed and/or state-
listed species are present or likely to be present. The surveys will be conducted by biologists
familiar with the species that may be expected to live in habitats similar to the site and will
be conducted when species that are expected to occur on the ORR are likely to be most
readily observed. For plants, the surveys will be scheduled to coincide with the flowering
season. Because there are no federally listed threatened or endangered wildlife species known
to occur on the ORR, the animal surveys are generally limited to identifying suitable habitat.
The surveys may provide only evidence of the presence or absence of the specie; quantitative
information on population status will not be obtained. In addition, wetlands areas will be
delineated and wetlands plant species will be identified based on nationally accepted standards
(Federal Interagency Committee for Wetland Delineation 1989; Reed 1988; and U.S. Fish
and Wildlife Service 1979).

7.4.113 Bioaeeumulation testing

Whole body fish tissue analyses will be performed on sunfish and minnows to be
collected by eleetrofishing in Rogers Quarry, in Lower MCB, and at the reference location,
Hinds Creek. There will be 8 specimens of each type of fish collected, if possible, for a total
of 48 fish tissue samples. Fish will be placed on ice and returned to the laboratory where they
will be weighed, measured, and prepared for chemical analyses. The in situ bioassay with
clams will be set up just below the outfall from Rogers Quarry. The bioassay will be
conducted according to an ORNL Environmental Sciences Division SOP. A copy of the
procedure is included in Appendix D. Approximately 40 cla,_ls(2 sample sets of 20 each) will
be encaged at the bioassay location for testing. There will be 20 clams exposed under similar
conditions at the reference location, and tissue from 20 clams will be collected on receipt of

the specimens for a pretest control. A total of four tissue samples will be subject to chemical
analyses for PAHs (reference, control, and duplicate site samples).
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7.4.11.4Qualitativeecologicalzurvc'ys

A qualitativefishpopulationsurveywillbeconductedinRogersQuarrybyelectroflshing
and hook and line techniques,Speciesnumbers,diversity,age, and sizewill be recorded;
however,the surveywill be semi.quantitativeat best. The fish surveywill be conducted
coincidentallywith the fish tissuecollectioneffort suchthat appropriatespecimensfor the
tissueanalyse,,;will be collectedandthe specimensthat arenot of interestwill be released.

The qualitativeterrestrialpredatorsurveywillbe performedin two components:scent-
station transectsfor smallmammalsand other terrestrialspeciesand an aviansurveyto
identifybirdsfrequentingthearea,Piscivorousbirdsareof particularinterest.Scent-stations,
consistingof a l.m.diam trackingsurface(agriculturallime)andattractant(appropriatefor
piscivorousspecies),willbeestablishedat 0.3-kmintervalsalongOld BethelValleyRoadand
the road up from the Filled Coal Ash Pond.Transectswill consistof 6-10 scent-stations.
Transectswillbe monitoredfor a 3.monthperiod,over thebreedingseason(February-May),
andcensusedto producea totalof 100station-nights.

Any numberof tracksmadebyonespeciesat a stationwill be recordedasonevisit.An
indexof relativeabundancewill bc calculatedfor each speciesby dividingthe numberof
responsesfrom a speciesby the number of station-nightsand multiplying by 100. The
transectswill be locatedin accessibleareasaroundRogersOuarry.The aviansurveywill be
conductedbyanexperiencedornithologistwho wildvisitthesite threeor fourtimesto record
observations.

7.4.11.5 Fishpathologystudies

Deformed fish specimens will be collected from Rogers Quarryby electrofishing or the
hook and line method in conjunction with samplingfor the tissue analyses and qualitative fish
populationsurvey.Thesespecimenswill be frozenandtransportedto a fishpathologyexpert
for examinationat the tissue/histologicallevel,

7.4.11.6 Sampleanalysis

The analytesselectedfor thevariousmediaarcdependenton the amountof information
availableon site historyandprevioussampling.CLP methodswill be used,except(or those

j analytes for which other methods arc necessary, and Level C QC will be required. Detailed
information on method numbers, detection limits, precision, accurac'y,etc., are provided in the
OAPjP (Chap. 8).

Analytical methods, method detection limits,sample container requirements, and sample
preservation requirements for all environmental, ERA, HHRA, and waste characterization
sampling required during this investigation are summarized in the QAPjP (Chap. 8).

7.5 SAMPLE TRACKING AND RECORDS MANAGEMENT

Field documentation will be maintained throughout this project in various formats,
including field logbooks, sample tags, chain-of-custody forms, field data sheets, and field
calibration and maintenance data. Documentation will follow requirements outlined in

IIIII
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procedureESP.5(X)intheEnergySystemsdocumentESH/Sub/87.217(_/I(1990a).The
followinggeneralguidelinesfor maintainingfielddocumentationwill be followed.

• Documentationwill be completedin permanentblackink.

= All entrieswill be legible.

• Errorswill be crossedoutwith a singleline,dated,and initialed.

• Noneof thedocumentswillbe altered,destroyed,or discarded,evenif theyare illegible
or containinaccuraciesthat requirecorrection.They will be maintainedon-site and
referenced in the site logbook.

7.5.1 Held Logbooks

Field team personnel will use hound field logbooks withsequentially numbered pages for
the maintenanceof field recordsand for documentingany informationpertinentto field
activities, information identified in the field logbook will be obtained from site exploration,
observation, and samplingactivities and will be recorded by the Field Task Manageror his/her
designee.

The front cover of the logbook will list the contract name and number, the task order
number, the site name, the names of subcontractors, the name of the client, the name of the
Field Task Manager, the start date, and, when complete, the finish date. 'The logbooks will
be sequentially numbered, and if a logbook is dedicated to a particular task or site, that
information will be noted on the cover.

The field logbook will be included as an appendix to the appropriate site investigation
report. Specific information to be recorded in field logbooks is provided in procedure
ESP-500 of ESH/Sub/87-2 !706/1 (Energy Systems !990a).

7.5.2 Field Data Sheeta

Field data sheets will be maintained as appropriate and will include the following logs
and forms:

• Water levelmeasurementlog

• Environmentalsurveyforms

• Surfacewater/sedimentsamplinglog

• Samplerequest form

+ Well purging log

• Groundwater sampling log

• Chain-of-custody form

• Instrument calibration log.

Data to be recorded will include such information as the sample location (e.g., depth,
sampling station, elevation, and field coordinates) and applicable sample analysis to be
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conducted. If necessary, field.generated data forms will be prepared based on the appropriate
requirements. The same information may be included in the field ic_gbt_ok.

7.5.3 Sample Identification, Numbering, and Labeling

In addition to field IogbooL,_and field data sheets, the sampling team will use labels to
track sample holding times, to ensure sample traceability, and to initiate the chain-of-custody
record on the environmental samples. Custody seals will also be used to ensure traceability
and to prevent tampering. Figure 7.._ is an example of a sample label and chain.of-custody
seal. A completed label will be secured to each sample container, including duplicates and trip
or field blanks, at or before the completion of collection of that sample. Sample labels will
be waterproof or will be sealed to the sample container with clear acetate tape after all
information has been written on the label. Labels will include the project code number, the
station number and location for the sampling site, the type of sample and the analyses
required, the date and time of sampling, and the signature of the sampler. The person who
physically collects each sample is the sampler and will sign the sample label. Information to
be included on sample labels and seals is provided in ESP-50() (Energy Systems 1990a).

The sample numbers will be recorded in the field logbook along with the time of
collection and descriptive information on the sampling conditions.

Samples will be identified and numbered according to the following system:

YI2RQ-BB-XX-ZZ

where

YI2RQ identifies the site as the Y-12 Plant, Rogers Quarry.
BB identifies the media, with the tollowing codes used:

GW Groundwater SD Sediments (includes coal ash)
TB Trip blank BF Bioaccumulation--fish tissue
FB Field blank BS Bioaccumuiatic_---c!ams
EB Equipment blank SW Surface water

tXX identifies the location of he sample, which will be consistent with the Y-12 Plant
identification system.

ZZ is the sample number at that location.

Therefore, the sample number "Y 12RQ-GW-01.01" designates the groundwater sample
from monitoring well 1. The "01" at the end of the sample number indicates that it is the first
sample taken at this location. The actual location where this sample was collected is specified
in the field logbook along with a complete description of the sample.

QC samples are numbered in the same manner as that fc_rthe other samples using the
system just described. Duplicate samples, however, will be assigned a unique sample number
by the sampling team, and this number will be recorded in the field logbook along with
sample information such as the time of collection, matrix type, analysis requested, and
corresponding sample. This procedure ensures that subsequent tracking of the QC sample
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results is facilitated. The data validators and users will be told which of the samples were
duplicates, spikes, or blanks. A list of analyzed samples, including QC samples, and their
locations will also be included in the draft RI report.

7.5.4 Sample Chain of Custody

Chain-of-custody procedures will document sample possession from the time of collection
through all transfers of custody to receipt at the laboratory and subsequent analysis. Chain-of-
custody records will accompany each packaged lot of samples; the laboratory will not accept
samples for analysis without a correctly prepared chain-of-custody record form. Internal
laboratory records will document the custody of the sample through its final disposition.

Custody records following the National Enforcement Investigations Center format will
be used for this project. The multipart carbonless copy forms will be correlated with the
sample collection tags; requested information will have the same heading on both. Figure 7-4
presents an example of a chain-of-custody record form. One similar to this will be used by
CDM Federal throughout this field effort. Environmental Sciences Division personnel will use
their existing chain-of-custody records, which may vary from the one shown in Fig. 7-4. The
sampler or sample custodian willcomplete a chain-of-custody record form to accompany each
sample shipment from the field to the laboratory.

The custody records will be used for a packaged lot of samples; more than one sample
. will usually be recorded on one form. More than one custody record sheet may be used for

one package, if necessary. Their purpose is to document the transfer of a .group of samples
traveling together; when the group of samples changes, a new custody record is initiated. The
original custody record travels with the samples; the initiator of the record keeps a copy.
When custody of the same group of samples changes hands, several people will not have a
copy of the custody record. This is acceptable as long as the original custody record shows
that each person who had received custody has properly relinquished custody.

The sampling event will have a designated sample custodian with overall responsibility
for sample custody and for field document control. The custodian will ensure that the
sampling teams have used the appropriate identification and custody records, resolved custody
problems in the field, and handled the shipment of samples to the analytical laboratories. The
analytical laboratory will have an identified sample custodian and document control officer.

The following procedure is used to complete the chain-of-custody form.

1. The originator (e.g., sample custodian) fills in all requested information from the sample
label. The bill-of-lading number obtained from the overnight carrier is recorded in the
comments section of the form, and it also is recorded in the field logbook.

2. The originator signs in the top left "Relinquished by" box and keeps a copy.

3. The original record sheet and remaining copies travel with the samples.

4. The laboratory sample custodian receiving the samples checks the sample label
information against the custody record. He/she also checks the sample condition and
notes anything unusual under "Comments" on the custody form. The laboratory
custodian receiving custody signs in the adjacent "Received by" box and keeps a copy.
The original and the additional copy are returned to the originator.



CHAIN OF CUSTODY RECORD
CDM FEDERAL PROGRAMS CORPORATION

PROJECT No. PROJECT LEAOER REMARKS

PROJECT NAME/LOCATION
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.,,3
i
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EXAMPLE OF A CHAIN OF CUSTODY RECORD FORM

__ ROGERS GUARRY/LOWER McCOY BRANCH
CDMFEDERALPXOG_MSCORPORATION CHESTNUTRIDGEOU4 FIGURE No. 7-4
a sulbsidir/of Camp Dn:m_ & McF,m t_-

I



7-20

5. The date/time will be the same for both signatures because custody must be transferred
to another person. When samples are shipped via common carrier (e.g., Federal Express),
_',,cdate/time will not be the same for both signatures. Common carriers are not required
to sign the form. The original travels with the samples, and the shipper (e.g., field sample
custodian) keeps the copy. The shipper also keeps all shipping papers, bills of lading, etc.

In all cases, it must be apparent that the same person who received custody has relinquished
it to the next custodian. If samples are left unattended or if a person refuses to sign, this
occurrence must be documented and explained on the custody record.

To enable tracking of the shipment of samples from the field to the laboratory, the field
sample custodian will promptly telephone the laboratory following shipment and will provide
the following information:

• The exact number and types of samples collected and the sample identification numbers

• The air carrier and airbill number(s)

• The estimated date and time of arrival at each designated laboratory

• Other pertinent information including special handling instructions, changes in scheduled
sampling activity, or deviations from established sampling procedures.

Internal laboratory custody procedures will be specified in the laboratory OA plan.

Custody seals are narrow strips of adhesive paper that are used to demonstrate that no
tampering has occurred (see Fig. 7-3). Custody seals willbe placed on coolers used for sample
shipment. Seals will not be placed on individual sample containers. The sampler must sign and
date each custody seal.

7.55 Sample Shipment

Each sample shipped will be packed in accordance with ER/C-P2302(IAD), Rev. 0,
"Sample Classifying, Packaging, Marking, Labeling, and Shipping for Analysis Through the
K-25 and Y-12 Environmental Restoration Programs." All shipping procedures will comply
with Department of Transportation (DOT) regulations. In addition, each sample will be
identified with a sample identification label and will be listed on the chain-of-custody record
completed for each sample shipping container. The field sample custodian will notify the
laboratory sample custodian of sample shipment.

7.6 DATA ASSESSMENT AND INTERPRETATION

Data collectedduringthisRI willbe usedtoevaluatethenatureand extentof
contaminationatOU 4,tosupportanHHRA andERA, andtoevaluatcrcmedialalternatives
fortheFS.An RI reportwillbc preparedthatdiscussesthcOU (i.c.,sitehistory,geology,
hydrology,etc.);theworkconductedduringtheinvestigation;anintcrpretationofthedata;
conclusions;and,asappropriatc,recommcndations.The reportwillfollowthcformatspccificd
byEnergySystemsandwillbcsubjccttoreviewbyEnergySystcms,DOE, andrcgulatory
agencies(i.c.,EPA andTDEC).
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In order to accomplish the objectives of the RI, the data will be assessed and interpreted
in a variety of ways. Before any interpretation or assessment, all analytical data from the
contract laboratory will be verified and validated. Data will meet appropriate precision,
a_uracy, representativeness, comparability, and completeness parameters. The QAPjP
(Chap. 8) discusses data assessment and validation parameters applicable to this RI.

All sampling locations will be surveyed and clearly shown on a base map of OU 4. Water
level data will be presented in tabular form and also plotted on a map to evaluate any
patterns in hydrostatic head for both shallow and deep groundwater. Cross sections may be
prepared to depict the water table and/or potentiometric surface. Similarly, validated
laboratory data from the monitoring wells will be tabulated. Contaminant concentrations and
contours also may be prepared on maps, as appropriate, to depict relevant trends. If the data
suggest vertical variation in contaminant levels, cross sections also may be prepared. Validated
surface water and sediment data will be presented in a tabular format and, if appropriate,
plotted on a map.

Water and sediment data obtained from the quarry will be tabulated for analysis and
inclusion in the RI repo_'t. Parameters measured in the field to evaluate water stratification
in the quarry will be plotted graphically with depth on the vertical axis to distinguish any
trends. These data could also be superimposed on a cross section of the quarry if this appears
to be appropriate. Validated water and sediment data from the quarry will be presented in
a similar manner. Preparation of cross sections will involve the use of existing data from the
1986 survey of the quarry.

Analytical data obtained from the RI will also be compared to existing data from OU 4
and, as necessary, the adjacent OU 2. Every attempt will be made to determine the statistical
significance and associated confidence represented by the entire body of data. However, given
the likely variability in data quality, it is not possible to specify exact methods of statistical
treatment at this time.

The data collected during the water balance study will be tabulated and will likely be
manipulated and interpreted using a spreadsheet or similar software package, as in Bogle and
Turner's (1989) study. Monitoring locations will be clearly shown on a map and may be
supplemented with photographs showing the apparatus (e.g., flume, weir, etc.) used for
monitoring. Hydrographs will be prepared to show variations in flow, precipitation, and water
level. Data may be plotted on a map if determined to be especially appropriate.

The HHRA and ERA will use the data just described (excluding the water balance data)
as well as data from the ecological/biological studies. The baseline ERA will follow the
standard paradigm for an ERA, as described in Chap. 3. Because OU 4 is a potential source
of contaminants to the Clinch River off-site OU, the ERA will serve the needs for source
characterization of the assessments of off-site risks. The baseline HHRA will be conducted
following established EPA guidelines. In addition, recommendations from the ER Risk
Assessment Council and other supporting documentation will be followed.
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8. FIELD AND LABORATORY QUALITY ASSURANCE
PROJECT PLAN

K1 INTRODUCTION

Work on this assignment will be performed in accordance with the Energy Systems
document Environmental Restoration Quality Program Plan (Energy Systems 1992a) and the
CDM Federal Quality Assurance Manual (1993). This QAPjP has been prepared in
accordance with EPA Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans (QAMS-005/80), revised 1983, and EPA Region IV Standard Operating
Procedures and Quality Assurance Manual, revised February 1991; the Energy Systems
Environmental Restoration Quality Program Plan (ES/ER/TM-4/R2); and the Energy Systems
Environmental Surveillance Procedures, Quality Control Program (ESH/Sub/87-21706/1). This
QAPjP has been reviewed for QA/QC requirements by the CDM Federal QA staff, who will
maintain QA oversight for the duration of this project. Energy Systems will also maintain
oversight during this project to ensure compliance with all applicable QA requirements. In
addition, all deliverables will be subject to technical review by CDM Federal technical
specialists, and all deliverables presenting measurement data will be reviewed by the CDM
Federal QA staff. A description of the project can be found in Chaps. 1-3 of this RI work
plan.

8.2 QUALITY ASSURANCE/PROJECT ORGANIZATION

The principal CDM Federal personnel assigned to prepare and review the work plan are
Richard C. Johnson, P.E., P.G. (Program Manager); Mary Leslie (Y-12 Program Coordina-
tor); Charles T. Lutz, Ph.D. (Project Manager); RoseMary Ellersick (Corporate QA
Manager); David O. Johnson (Contract QA Manager); Charles Meyers (Health and Safety
Manager); the Site Health and Safety Coordinator; and the Field Task Manager. Figure 8-I
shows the project organization, reporting relationships, and lines of authority for this project.
General responsibilities of key individuals are discussed in this section. Other personnel will
be assigned as necessary.

8.2.1 Project Manager

The Project Manager, Charles T. Lutz, will be the main point of contact with Energy
Systems and will have primary responsibility for technical, financial, and scheduling matters.
His duties will include the following:

• Implementing the CDM Federal QA program

• Preparing, reviewing, and approving all project documents

• Assigning duties to the project staff and orienting the staff to the needs and
requirements of the project

8-1
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• Obtaining the approval or guidance from Energy Systems for proposed major changes
to the QAPjP and field sampling plan

• Supervising the performance of project team members

• Evaluating training needs for the project staff

• Providing budget and schedule control

• Reviewing subcontractor work and approving subcontractor invoices

• Establishing a project record system

• Ensuring that major project deliverables are reviewed for technical accuracy and
completeness before their release

• Ensuring that the requirements of the RI work plan are satisfied

• Regularly communicating project status, progress, and any problems to the Energy
Systems Project Manager.

8.2.2 Field Task Manager

The Field Task Manager will be responsible for execution of all field activities by CDM
Federal personnel and will have authority to direct activities of subcontractors including
stopping work and/or taking appropriate emergency actions. The Field Task Manager's duties
and responsibilities are as follows:

• Reviewing and implementing the field sampling plan and QAPjP

• Notifying the Project Manager and QA staff of problems encountered in the field and
implementing corrective action

• Providing orientation and any necessary training to field personnel (including
subcontractors) on the requirements of the field sampling plan and the QAPjP before
the start of work

• Providing direction and supervision to CDM Federal and subcontractor personnel to
ensure that all on-site sampling and activities adhere to the QAPjP and the field
sampling plan

• Ensuring the use of calibrated measurement and test equipment

• Establishing and maintaining a field records management system

• Coordinating activities with the Project Manager

• Overseeing field data documentation

• Reviewing reports for compliance with applicable requirements

• Assigning the duties of the Site Health and Safety Coordinator to a qualified on-site
individual, if necessary.
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8.2.3 Quality A_urancc Managers

The Corporate QA Manager, RoseMary Eilersick, is responsible for ensuring and
_s.se.s,sing the implementation of the CDM Federal QA program. The CDM Fedcral
Corporate QA Manager is independent of the technical staff and reports to the CDM Federal
Office of the President. The Corporate QA Manager thus has the authority to review and

identify problems and the authority to bring corporate resources to bear in solving problems,
if nec.e.s,sary.The Corporate QA Manager is assisted by thc Contract QA Manager and other
QA staff, who report directly to the Corporate OA Manager on quality matters.

The CDM Federal Corporate QA Manager is responsible for these activities:

• Actively identifying and responding to QA/QC needs, resolving problems, and answering
requests for guidance or assistance

• Preparing and submitting OA/OC reports to CDM Federal senior managers

• Conducting an annual trend analysis to identify potential problem areas

• Verifying that appropriate corrective actions are taken for all nonconformances

• Scheduling, on a quarterly basis, appropriate QA audits or surveillances for significant
activities to ensure compliance with requirements and procedures.

The CDM Federal Contract QA Manager is responsible for the following activities:

• Reviewing and approving the field sampling plan and OAPjP and all subsequent changes
to the field sampling plan and the QAPjP

• Actively tracking the progress of QA requirements in this plan and consulting periodically
with the Project Manager

• Arranging or conducting training of project personncl

• Preparing a monthly QA status report for submittal to the Corporate QA Manager

• Arranging or performing audits or surveillances

• Participating in field planning sessions for field activities.

• Issuing a stop work order in the event that out-of-control events occur or non-
conformances fail to be resolved appropriately.

8.2.4 Technical Rewiew Committee

The Technical Review Committee (TRC) is a forum for peer review that is comprised

of individuals with fields of expertise appropriate to the project. The TRC for this project
includes Mary Leslie, Robert Kasper, and Fletcher Armstrong. The TRC has reviewed the
field sampling plan and QAPjP and will review future major deliverables. Compliance with
internal TRC requirements is checked in audits or surveillances.
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8.3QUAI.,FI'YASSURANCE OBIECTIVES FOR MEASUREMENT DATA

8.3.1DataQualityObjcx:tivm

DQOs arequalitativeandquantitativestatcmcntsdevelopedbydatauserstospccifythe
quality of data from field and laboratory data collection activities to support specificdecisions
or regulatory actions. The DQOs describe what data are needed, why the data are needed,
and how the datawill be used to addressthe problembeing investigated.DQOs also establish
nume_,c limits for the data to allow the data user (or reviewers) to determine whether data
collected are of sufficient quality for use in their intended application. Some of the tests to
be performed in support of the ERA andecological characterization of the site do not have
applicable QC levels for measurement data (i.e., toxicitytesting and the various surveys to be
performed). Although QC levels do not apply, DOOs do apply. For toxicity testing, DQOs
are frequently defined by the method in terms of percent survival in the control samples and
percent error among replicates. For field surveys, DQOs arc tangible in terms of the time of
year of the survey, minimum number of species encountered, the expertise level of the
surveyor, and so on. Although more subjective, these DOOs are real and in manycases, such
as toxicity testing, are formalized in the SOPs.

8.3.2 Intended Uses of Acquired Data

The intended uses of the acquired data are as follows:

• To characterize the nature and extent of contamination in sediment, surface water, and

groundwater in Rogers Quarry and Lower MCB

• To characterize the nature of contaminated media at the site to drive the alternatives
assessment and FS

• To characterize surface water and sediment contaminant concentrations to determine if
human and environmental receptors are at risk from exposure to contaminants

• To characterize the quality of groundwater at the site and evaluate if contaminants are
entering the site from an off-site source of groundwatercontamination

• To characterize the aquatic and terrestrial communities at the site and to perform tests
and collect data on the levels of contaminants in flora and fauna (to support an ERA)

Data objectives for accomplishing these actions are as follows:

• Scientific data generated will be of sufficient quality to withstand scientific and legal
scrutiny.

• Data will be gathered or developed in accordance with procedures appropriate for
intended use.

• Data will be of known precision, accuracy, representativeness, completeness, and
comparability within the limits of the project.
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8.3.3 Intcnd_ Uwrs of Data

The primaryusersof dataduringthisinvestigationwill _ the following:

t The Field Task Manager will use field data for well purgingand health and safety
monitoring.

• The projectteamwill usethedata to determinethe nature,extent,trar,a_rt, andfat©
of contaminantsandpresenttheseresultsin an RI r©_rt,

• The risk meuor(s) will use thedatato completethe risk_ment datab_ andto
conductan HHP,A andan ERA.

• The engineent/scientistzwho are involvedwill u_ the datato developalternat_ and
conductthe IS.

8,3.4 L,,,,.velzof QualityControl

Fivegenerallevelsof analyticaloptionsto sup_rt datacollectionares_cifled by the
EPA asQC levels(Levelsl, II, ill, IV, andV). EnergySystemshasdenned_ levelmin
Chap,3 ofRequirementsforOualilyControlofAnalyticalData(EnergySptem_1990b)u
]LevelsA, B, C, D, andE; thesearegenerallyanalogousto theEPA levels.There IcvelJare
basedon the typeof siteto be investigated,the levelof accuracyandprecisionrequired,and
the intendeduseofthe data.

Level A QC is designatedfor fieldscreening.The objectiveof Level A inalpb Ltto
generatedatathataregenerallyusedto refinesamplingplansandmonitorhealthandsafety.
Level A alsois usedfor screeningsamplesthat will beztubjectto furtheranalysis.No data
qualitycriteriaare specifiedfor Level A becausethis level is characterizedby the useof

' a 'hand-held instrument tton that is not conducive to the generationof quantitativedata,An
organicvapor meter or photoionisationdetectoris an exampleof suchinstrumentat_n,
However,a calibrationor performancecheckof the instrumentis required.

LevelB C)Cisdesignedto providereal.timedataforongoingfieldactivitiesor to pr{wtde
initial data that will be the basis for seeking laboratoryanalyticalsupport, _el B QC data
typically are confirmed by submitting some duplicate:samples to a fixed,hate la_ratory,
Level B analysisis usedfor on-site,real.timescreening;baselinedatadevelopment;utent
of contaminationdetermination;andon.siteremedialactivities.Fieldanal_is involvestheme
of portableor transportableinstrumentsthatarebasedator nearasamplingsiteandthatcan
providedata from the analysisof air, soil, and water samplesfor organicand inorllanic
compounds.Examplesof thoseinstrumentsincludeportablegaschromatograpl_,pH melee,
andconductivitymeters.SinceLevel B analysesareperformedin the field, theamountand
type of documentationavailablewillvary withthe typeof analysisandSOPsused.Fieldand
analysislogbooksalsowouldbea sourceof additionaldocumentation.

Level C QC appliesto dataproducedbya laboratorymeetingEnergySystemsQA/QC
requirements.Level C QC includesreviewandapprovalof the laboratoryQA plan, field
samplingplan, and the field QA plan.Level C allowsthe useof non.CLP methocbbut
requires that the methods be EPA-approved or EPA.equivalent methods, The laboratory it
required to provide the summary CLP package with the analytical results (not the full CLP

........................ ,,,,, , n Ill It ..... IIIIIIII .... I IIII
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packalle).Level C QC resultsin technicallydefensibledata, which can be usedfor risk
_ment purposes,

D _ field and laboratoryrequirementsare similar to Level C for the basic
laboratoryQA/QC, field samplingplan,andQAPjP developmentandapprovals.However,
for Level D OC, the laboratoryis requiredto submitthe full CLP data package(or its
_utvalent) with analyticalresults.This OC level typicallyappliesto siteson the NPL and

' fault in very defensibledata.

B OC r_uires theuseof EPA or EPA-equiva]entanalyticalmethods.]t generally
ismet_ s_ific andappliesto uniquematerialssuchaspurewaste,biota,explosives,etc.

QC _b A, B, andC will applyto datacollectedduringthisinvestigation.Table8-1
identifiesthe intendeduse,intendedusers,andQC ]eve]for variousfield activitiesandtypes
of data.

8,1,,_ _n, Accuracy,Representat_ncss,Completeness,andComparability

The precision,accuracy,representativeness,completeness,andcomparability(P,,sJ_CC)
parametersare tools by which data setscan be evaluated.PARCC parameterscan help
ensurethat DOOs aremet.Definitionsof the parametersand proceduresfor assessingthem
are providedin the remainderof Sect.8.3.5.

P_ion-refers to the levelof agreementamongrepeatedmeasurementsof thesame
characteristic,usuallyunder a givensetof conditions.

To determinethe precision of the laboratoryanalysis,a routine programof replicate
analysesin accordancewith the analyticalmethodrequirementsis performedby the
laboratory.The resultsof replicateanalysesare usedto calculatethe relativepercent
difference,whichisusedto assesslaboratoryprecision.

For replicateresultsCt andC2,

ic, - C=l
relative percent difference = × I(30 .

C= +C 2
2

Precisionof the totalsamplingandanalyticalmeasurementprocesswill be assessedfrom
fieldduplicates.Although a quantitativegoalcannotbe setdueto fieldvariability,CDM
Federal will reviewfield duplicate relative percent difference values to estimate precision.

Accuracy-refers to the nearness of a measurement to an accepted reference or true
value.

, II
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Table 8-1. Data uses and quality control levels

Field QC

activity/media Intended uses Intended users'_ levelb

Health and safety • Determination of appropriate • Field personnel A
monitoring protection levels for field personnel

Field screening • Measurement of indicator • Field personnel B
parameters

• Screening of samples for radiation
before shipment off site

Groundwater- , Site/source characterization , Project team Cc
monitoring wells • Determination of the presence/ • Risk assessors

absence of contaminants • FS team

• Risk assessment support
• Establishment of oackground values

Surface • Site characterization • Project team C
water/sediment , Determination of the presence/ , Risk assessors

absence of contaminants • FS team
• Risk assessment support
• Establishment of background values

Biota • Site characterization • Project team Eb
• Establishment of background values . Risk assessors
• Risk assessment support . Biological monitoring

program personnel
• FS team

aPrimarydata usersare listed. Secondarydata users includeEnergySystems,DOE, EPA, and TDEC
personnel.

bOC levelappliesto those data where chemicalanalysesare performedon tissuesamplesonly.OC levels
generallydo not applyto toxicitytestingand the other biologicalmeasurement techniques to be used.

°Twentypercent of the analyticaldata willbe validatedunder levelC requirements.
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To determine the accuracy of an analytical method and/or the laboratory analysis, a
periodic program of sample spiking is conducted (minimum I spike and I spike duplicate
per 20 samples). The results of sample spiking are used to calculate the QC parameter
for accuracy evaluation, the percent recovery (% R).

For surrogate spikes and QC samples:

%R :--Csx I00,
Ct

where 6', equals measured spiked sample concentration (or amount), and 6",equals true
spiked concentration (or amount).

For matrix spikes:

Iq- Col= xl00,
c,

where C, equals measured spiked sample concentration, Co equals sample concentration
(not spiked), and 6",equals true concentration of the spike.

Objectives for accuracy and precision for this project are shown in Tables 8-2 and 8-3.
Accuracy of the total sampling and analytical measurement process will not be determined.
This would require the addition of chemical spiking compounds to the samples in the field.

Representativeness is the degree to which discrete samples accurately and precisely
reflect a characteristic of a population, variations at a sampling location, or an environmental
condition. Representativeness is a qualitative parameter and will be achieved through careful,
informed selection of sampling sites and analytical parameters and through the proper
collection and handling of samples to avoid interferences and to minimize contamination and
sample loss.

Completeness is a measure of the percentage of valid, viable data obtained from a
measurement system compared to the amount expected under normal conditions. The goal
of completeness is to generate a sufficient amount of valid data to satisfy project needs. For
this project, the completeness objective, 90%, is shown in Tables 8-2 and 8-3.

Comparability is the extent to which comparisons among different measurements of the
same quantity or quality will yield valid conclusions. Comparability will be achieved through
the use of SOPs, analytical methods, QC, and data reporting. In addition, data validation
evaluates processes employed by the laboratory that affect data comparability.
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Table 8-2. Quality assurance objectives for laboratory measurements

Completeness
Parameter Method Matrix Precision'_'b Accuracy_ (%)

Target contami- CLP methodd Sediment CLP CLP 90
nant list (TCL) Water CLP CLP 90
volatiles

TCL semi- CLP method Sediment CLP CLP 90
volatiles Water CLP CLP 90

TAL metals CLP method Sediment CLP CLP 90
Water CLP CLP 90

Chromium- SW-846e Water 20% 80-20% 90
hexavalent 7196

Gross alpha SW-846 Sediment 30% 80-130% 90
9310 Water 20% 80-130% 90

Gross beta SW-846 Sediment 30% 80-120% 90
9310 Water 20% 80-120% 90

Isotopic EPA 907.0r Sediment 30% 75-125% 90
thorium Water 20% 75-125% 90

Isotopic EPA 908.0r Sediment 30% 75-125% 90
uranium Water 20% 75-125% 90

Pesticides/PCBs CLP Sediment CLP CLP 90
Water CLP CLP 90

"Precisionand Accuracyvalues shownfor radionuclidesrepresent levelsof 5 pCi/Land 5 pCi/gand
above.Lower levelswillhave substantiallygreater precisionand accuracylimits.

bprecisionis givenas a relativepercent differencebasedon laboratoryreplicates.Precisionfor CLP
methodsis basedon matrixspike/matrixspikeduplicate(MS/MSD)(organics)or laboratoryduplicate
(inorganics);objectivesare as givenin the CLP Statementof Work.

':Accuracyis givenas Percent Recoverybasedon laboratoryspikes.For CLP methods,accuracyis
basedon matrixspikes;objectivesare as givenin the CLPStatement of Work.

dEPA CLP, Statementof Workfor lnorganicsAnalysis,March1990a;Statementof Workfor
OrganicsAnalysis,March 1990b.

"EPA TestMethodsfor EvaluatingSolid Waste,PhysicalChemicalMethods,Third Edition,SW-846,
November1986.

fEPA Radiochemistry Procedures Manual, 520/5-844)06, 1984.



Q,ad3jP
Revision: 1

8-11 Date: May 1993

Table 8-3. Quality assurance objectives for field measurements

Completeness
Parameter Matrix Accuracy Precision (%)

pH Aqueous NDa ±0.05 unit 90

Conductivity Aqueous ND ±50 units 90

Temperature Aqueous ND + 1°C 90

Dissolved oxygen Aqueous ND :t:0.1 ppm 90

Total organic vapors Gas ND b 90

Water level Aqueous ND +0.01 ft 90

Water flow rate Aqueous ±5% ND 90

aNot determinedin the field. Accuracyvariablewith the typeof instrument. Instrumentswillbe
calibrateddailyor morefrequentlyas specifiedin manufacturer'sguidelines.

bDirectreadinginstrument,not capableof reproducinga valuewithoutan airstandarddue to
atmosphericconcentrationvariability.Userswillrelyon calibrationresultsto verifyproperfunction
of instrument.
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8.4 SAMPLE COIJ_F_CTIONPROCEDURES

Sampling rationale, locations, methods, and SOPs from the Energy Systems document
Environmental SurveillanceProcedures, Quality ControlProgram,ESH/Sub/87-21706/1 (1990a),
are discussed in the field samplingplan. Several procedures from an ER Division procedures
manual are also relevant to this project. Procedures from both documents that are applicable
to this investigation include the following:

• Surface Water and Sediment Sampling:ESP-301-1, ESP-301-4, and ESP-304-1

• Stream Flow Measurement: ESP: 301-5

• Water Level Measurement: ESP-302-1

• Well Purging: ESP-302-2, Temperature: ESP-307-1, pH: ESP-307-2, and
Oxidation/Reduction Potential: ESP-307-5

• Groundwater Sampling:Energy Systems SOP No. 8102.R2

• Groundwater Sampling with Bailers:ESP-302-3

• Groundwater Samplingwith Pumps: ESP-302-4 and ESP-302-5

• Field SamplingandAnalyticalProcesses within EnvironmentalRestoration: ER/C-S2301

• Sample Classifying,Packaging,Marking,Labeling, andShipping for Analysis throughthe
K-25 and Y-12 Environmental Restoration Programs:ER/C-P2302(IAD), Rev. 0

• Field Equipment Decontamination: ESP-900 and ESP-901

• Handling Investigation-Derived Waste: ESP-1000

• Waste Removal and Disposition Through the Y-12 ER Program:ER/Y-P2102.

Any modification of or deviation from these procedures will be documented and approved
by the Energy Systems Project Manager. Some of the sampling necessary for the ERA will
require procedures not included in the document cited above. These methods are described
in the field sampling plan.

Table 6-1 in the Site Data Needs Section lists sample totals for all media. Analytical
methods, sample preservation requirements, and sample container requirements are
summarized in Table 8-4.

8.5 SAMPLE AND DOCUMENT CUSTODY PROCEDURES

Procedures for project documentation and for sample and document custody are
described in the Energy Systems document ESH/Sub/87-21706/1 (1990a) under ESP-500,
"Manual Chain of Custody Procedures," and in the field samplingplan, Sect. 7.5.4. Records
of all field activities, including sampling locations, site conditions, types of samples taken,
and analyses requested, will be documented in appropriate field logbooks and on field data
sheets. The laboratory willbe responsible for maintaining chain of custody of samples received
for analysis. Laboratory custody procedures will be discussed in detail in the laboratory QA
plan.



Table84. Aealyti_l ng_thods and sample n_aire_eats for _tal samples

Holdingtime Sampte
Parameter Method Matrix (from time of collection) containera Preservation

Volatile organic CLP_ Aqueous, 14 days Two 40-mL amber glass vials with Teflon4ined HC! to pH <2 c
_Jds sediment septum Cool to 4°C

Semivolafile organic CLP Aqueous 7 days to extraction; 1-L amber glass with Teflon-lined closure Cool to 40C
_nds 40 days to analysis

Sedimentttissue 14 days to extraction; 8-oz. widemouth glass jar with Teflon-lined Cool to 4°C
40 days to analysis closure

Metalsa (other than CLP Aqueous 180 days I-L polyethylene with po_e.thylenedined closure HNO3 to pH <2
mercury), total and
dissolved CLIP _t/tissue 180 days 8-oz. widemouth glass with Teflon-lined closure Cool to 4°C

Mercury, total and CLP Aqueous 28 days I-L polyethylene with polyethylene-lined closure HNO3 to pH <2 _°°
dissotved

CLP Sediment/tissue 28 days 8-oz. widemouth glass with Teflon4ined closure Cool to 4°C

Pesticides/PC-'Bs CI..P Aqueous 7 days to extractk_ 1-L amber glass with Teflon-lined closure Cool to 4°C
40da_ toanab_

Sediment 14 days to extraction; _ widemouth glass with Teflon-fined closure Cool to 4°C
40daystoanatysts

Gross alpha and SW-846, Aqueous 6 months Two l-gal polyethylene with polyethylene-lined HNO_ to pH <2
gross beta 9310e closure

Sediment 6 months 8-oz. widemouth amber glass jar with Teflon- Cool to 4°C _ ],_



Tabte84 (mutiueed)

Holding time Sample

Parameter Methed Matrix (from time of collection) container" Preservation

Isotopic uranium EPA 908.0 f Aq_ 6 mcmths Two l-gal _l'stene with polyethylene-lined HNO3 to pH <2
Isotopic thorimn EPA 907.0f closure

_t 6 rm3nt_ 8-oz. widemouth glass _ with Teflon-lined None
closure

°Atklitk3ml _ is needed for aqueous matrix spike/matrix sl_e duplicate samples (triple volume for organics; double volun_ for metals).
_PA _ Lalxratory Program (CLP), Stmemerd of Work for Orgtmics A_, March 1990b.
el'he first sanq_ for volati'g analysis will be tested for pH by first adding 4 drops of HCI to a spare 40-mL vial, adding the water sample, and testing with

pH paper. If pH >2, _ acid wi_ be added until pH <2 is achieved. Once this determination has been made, remaining volatile organic analysis vials will

___ _ _ __-
f_ these _ers can occupy the same sample containers.

eU.S. Environmental Protection Agency, November 1986, Text Methods for Et,ah_ting Solid Wastes, PhysicalChemical Methods, SW-846, 3rd Edition. o0
fU_S. _tal Protection Agency, 1984, Eastern Envirc3ca_3entalRadiation FaciFtty, Radiochemistry Procedures Manual, 52015-84-006. ._

)..,
)..t

_o
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Document control is the act of ensuring that documents, including revisions, are reviewed
for adequacy, approved for release by authorized personnel, and distributed to and used at
the locations where the prescribed activities are performed. CDM Federal's document control
procedure (QP 3) is given in the CDM Federal Quality Assurance Manual (1993). The Project
Manager will develop distribution lists for the various types of documents to be issued during
this project.

Procedures have been established for the inventory, control, filing, storage, and retrieval
of data collected and of reports/documents generated under this program. CDM Federal's
record control procedures are given in the CDM Federal Quality Assurance Manual. The
Field Task Manager will forward field documentation to the CDM Federal document control
center for processing as QA records. The project files will be maintained in the Oak Ridge
office.

8.6 EQUIPMENT CAI.JBRATION AND FREQUENCIF.3

8.6.i Equipment Cah'bratiionPr_ures and Frequencies

All field equipment, including pH, conductivity, dissolved oxygen, radiation,andorganic
vapor (or equivalent) meters will be calibrateddaily (or more frequently as necessary) by the
user according to the manufacturer's specifications. The off-site laboratory(ies) will use
written, standard procedures for equipment calibration and frequency. These procedures are
based on EPA guidance or' manufacturer's recommendations and are given in the laboratory
QA plan or in the EPA.approved analytical methods. The laboratoryQA plan then will be
reviewed and accepted by CDM Federal and Energy Systems as part of the laboratoryreview
process. The appropriate references for all analyses are included in the reference section of
this document. All standards used for calibrationwill be National Institute of Standards and

Technology traceable. Procedures for correcting improperly functioning equipment will be
addressed in the laboratory QA plan and in factory manuals for equipment.

&6.2 Cal_ration Records

Calibration records (kept on a calibration form, a sample of which appears in Fig. 8.2)
will be maintained for each piece of field measuring and test equipment and each piece of
reference equipment. The records will indicate that established calibration procedures have
been followed. The frequency of calibrationagainst a traceable standardwill be specified on
the calibration record form. The lot number of all calibration gases will be recorded in the
field logbook. Records of equipment use will be kept in the project files. The off.site
laboratory(ies)will use written, standardprocedures for calibrationrecords.These procedures
are based on EPA guidance andare given in the laboratoryQA plan. The laboratoryQA plan
will be reviewed and accepted by CDM Federal and Energy Systems as part of the laboratory
review process.

8.7 PREVENTIVE MAIN'IENANCE

Periodic preventive maintenance is required for all equipment. CDM Federal will keep
a maintenance log for each piece of field equipment. Appendix E contains forms that will be
used to log the maintenance recordof each field instrument.Specific preventive maintenance

, I,I I, _ I Ill I II II
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practices, frequencies, and spare parts are described in the factory manual for each
instrument. The troubleshooting section of factory manuals will be used in assisting personnel
in performing maintenance tasks. CDM Federal maintains critical spare parts on hand to
minimize equipment downtime.

Preventive maintenance procedures for laboratory equipment and instruments are
provided in laboratory QA plans. All maintenance activities will be recorded in maintenance
logs. Laboratories will be required to maintain an adequate inventory of spare parts and
consumables to prevent downtime as a result of minor problems.

8.8 ANALYTICAL PROCURES

Table 8-4, presented earlier, summarizes the analytical methods, sample container
requirements, and sample preservation requirements for sampling required during this
investigation. A discussion of method detection limits (MDLs) follows.

MDLs describe the extent to which the equipment or analytical process can provide
accurate, minimum data measurements of a reliable quality for specitic constituents in
replicate field samples. An MDL is defined as the minimum concentration of a substance that
can be measured and reported with 99% confidence that the value is above zero. The actual
quantitation limit for a given analysis will vary depending on instrument sensitivity and matrix
effects. MDLs for this project are shown in Table 8-5. The MDLs for aqueous media are
equal to or lower than the established MCLs used to evaluate potential risks to human health
and the environment. Detection limits will not be established for analyses performed using
field instruments, The detection limits established by the manufacturer will be used as
guidelines.

8.9 DATA REDUCTION AND REPORTING

To ensure that data management activities provide an accurate and controlled flow of
data generated by the laboratory, it is important that the following data reduction and
reporting steps be defined and implemented. Data management procedures applicable to
field.generated data are discussed in the field sampling plan.

8.9.1 Data Reduction

Field program data will be produced through visual observation, direct-reading
instrumentation, measuring devices, and laboratory chemical analyses. All field activities,
direct-readinginstruments,andmeasuringdeviceswill occuror be usedin accordancewith
the proceduresin theEnergySystemsdocumentESH/Sub/87-21706/1andthespecifications
in themanufacturers'operationsandmaintenancemanuals,asappropriate.

For thepresentationof fielddatain a report, thedatarecordedin databooksandforms
will needto be summarizedandtransferredto tables,figures,maps,or logs.For theanalysis
of data,somedatawill need to be entered into computerdata basesor onto spreadsheets.
The Field TaskManagerandother teammembersare responsiblefor data transferactivities
pertinent to their roles on the project. The data manager will be responsible for ensuring that
data transfers are performed accuratelyandwill perform spot checks of the transfer activities.

.............. ,,,,i illmliiii I IIIIIII II IIIIIII IIII
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Table 8-5. Method detection limitsforlaboratoryanalyses
r I II _ iii Ji i i i nil iii lu ] ...... _., i i ii ii i

WatJr Sediment Volatile orpnk compounds

o. _u .................................CLP-, .......................
I0 NAb Acetone 1,1-Dichloroethane 1,1,2,2-Tetrachloroethene

Benzene 1,2-Dichloroethane Tetrachloroethene
Bmmodichloromethane l, l-Dichloroethene Toluene
Bromoform 1,2.Dichloroethene 1,1, ! -Trichioroethane
Bromomethane (Total) I, 1,2-Trichloroethene
2-Butanone 1,2-Dlchlompropene Trichloroethene
Carbondisulfide Cis- 1,3-dichiompropene Vinyl acetate
Carbon tetrsehloride Trans.1,2- Vinyl chloride
Chlorobenzene dichloropropene Xylenes (Total)
Chloroethsne Ethylbenzene
2-Chloroethylvinyl ether 2-Hexanone
Chloroform Methylenechloride
Chloromethsne 4-Methyl-2-pentanone
Dibmmc_hlommethane Styrene

II .. I1' '1' I .' ,H ""1" ' '1' 'It

Smdvolatlle organic compounds'
Water Sedtmmt liacludh_ polyuudear aromatic hydrocarbons (PAlls)]
(_¢) b,I/kl) CLPmethod

lllll till I II lllli]lllllll fill I I it I llll'l I I II lllllll l l[ll

I0 330 Acenaphthene
i._ I i | I ii i ii i i[ is iii iii i iii i1[

10 330 Acenaphthylene
i I ill i ii [ fll i i iii IIH i _ I i i iii illl i i lllll j

10 330 Anthrscene
I i i 11 IIIII iiiii i iii is iiii is Ilmll I I I IIIIII I IlilUil J I II I ]1 £ I

I0 330 Benzo(e)snthracene
HI HU I illil [ ]1 I I I I[lll lilllil I I I I lilflll I II HI II I IIIIII I I I I II I

10 330 Benzo(e)pyrene
I III .. I I iiiiii m_ iiillll litL I I i I I I [ [ I UI I[

I0 330 Benzo(b)fluo_n_ene

10 330 Benzo(g,h,i)perylene
,,ll ,,i , i ,!l L , i

l0 330 Benzo(k)fluorsnthene
_7_ _ ] i ii ii i i iiii1[11 II|lllllll I ]11111111

I0 330 Carbszole

, I0 330 .............2,.,-Chlomneph_elene ................

I0 330 Chrytene

I0 330 Dibenzo(a,h)snthracene
I . I i [ I iii i i i i_lulii [ illEal i iiii i ii i illll

i0 330 Dibenzofursn
ii i[llllll ii i /i i] [I iiii i i i! ii IlllllllH

I0 330 Fiuoranthene
till I : Ii iI I II rt I I -- lflll IlL .... lllI llll Ill

10 330 Fluorene _
................. L , , H., ,

I0 330 lndeno(1,2,3-_d)pyrcne

10 330 2.Methylnsphthelene
......... i i I I I i i I i i ill i

I0 330 Naphthelene
II]11 i i i i Ill UIII i II II I II

I0 330 Phenanthrene

10 330 Pyrene

CLP CLP OtherTargetCompound
List semivolstiles

.................. H, I Ill I I ' I
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Table 8-5 (continued)
--- _1 H _ J t i : .L2 _L_ I_lfl II II Ill L --: . " II II

Water Sediment Metals'

(_i/L) (rag/ks) CLP me(hod
.... _ l l Ill e l Ill I _. l I Ill I II [ -"

200 40 Aluminum
l II llll II l l ] ]Ill l ll= ........ l lllll II l II lllll l llll l lllll l lllll l ..................

60 4 Antimony
r _ ......... ! ........... II1[ I • I II III I III IIIIIII IIIII .llnnnlal i

I0 i Artenic

200 i0 Barium

5 I Beryllium
.......... ,f,tl i t r I HI t _J H t L i, t l!itlll t I] I ii IHtlt t trul It,t I t t t

5 i Cadmium
_ .... llllll llllllll l Ill ]l J [ _ ji l l l l llll l llll lllll -- :- lllllllllllI l l l

5000 50 Calcium
i _fL III | IIllllll III _.II I I llrl II I I lUlll!ll]ll I II l II I lll[ll Ill IIIII I l

10 2 Chromium
.................. ,,,r , !t,l LL,_ , , .... _" -

50 2 Cobalt
r, , , ,,,,,, ,L ,,, , ,,, ' , , " ' ' ....

25 2 Copper

100 20 Iron
l H, ,,,,, .... ,,,,, i , , , ,, , , ' " "'""' '

3 I Lead
iiiiiiiii i _ iii .._ I ii [i i i iiiii LIII II I I II iiiii iii I{ II I I IIIII --

5000 I0 Maltnasium
..... : : ............. l ......................... J llll 1 l lllll l }l :-- ii I l

15 3 Mansanese
,,,,, ,, , , ,,l., ,,,L,,,.............. ,, , , ,., J

0.2 O,I Mercury
.................. L , ,, ,, , L ,,, ,,,,,, i ,

40 3 Nickel
i i , i, • L ,,,, , , , ,.,,H , , "' ' ' "' ' ' '"'"" [ ....

5000 12 Potanium
,,., , ,,,,,,, L ' " '" ' ' ' ''"""' " ' ' "- I

5 I Selenium
i i i Ii iiiiiiiiii iiiiiiiiii i i iffl ] i ii

I0 2 Silver
i , i,,,, | ,, ,,,, __ , , , , ,,, , , , , __, i,, ,, L ,,,,,,

5000 50 Sodium

I0 ! Thallium

50 I Vanadium

20 4 ZinC
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Data generated by laboratories will be reduced using the format specified by the EPA
or other standard analytical methods. The analytical data packages will be checked by CDM
Federal for completeness (i.e., all deliverables required for data validation must be in the
package) and reasonableness. CDM Federal will contact the laboratory if deliverables are
absent from the data packages or if discrepancies are noled. Laboratory data will be
reconciled with field records before data validation.

It will be the responsibility of the data manager to ensure that all data transferred to
tables, spreadsheets, logs, maps, figures, or into computerized data bases are transferred
correctly. All data transferred, both hard copy and electronic copy, _ll be checked at least
once for completeness and accuracy of transfer. Checking will be performed by comparing the
raw data with the transferred data. All computer programs used for calculation or analysis will
be checked at least once with a data set of known results before the program is used to
process data for any site.

8,9.2DataReporting

The laboratoryisrequiredtoreportdatzinaccordancewithESHER/TM-16levelC QC
requirements.The appropriateCLP formsarepresentedinthelatestrevisionoftheEPA
CLP Statement of Work for Inorganics Analysis (1990a) and the Statement of Work for
Organics Analysis (1990b). The other Level C parameters will be reported in CLP-type
format. The laboratory also is required to submit control charts for the blank spi!:e analyses
for each method and matrix and, if requested, calculations used to obtain results. Two copies
of each data package will be required. Equivalent information, in accordance with ES/ER/q_-
16, will be reported for radionuclides and other parameters.

8.10 FIELD QUALITY CONTROL SAMPLF_._

QC samplingwillbeconductedtochecksamplingandanalyticalaccuracyandprecision
forbothlaboratoryandfieldanalysesoftheoriginalsamples.Ifcontaminantsarefoundin
the blanks, attempts will be made to identify the source of contamination, and corrective
action will be initiated in accordance with Sect. 8.13. The laboratory analyzing the samples
will also include QC samples. These samples will be discussed in the laboratory QA plan. The
QC samples and frequency specified in ES/ER/TM-11 (Energy Systems 1991b) will be used
for this task. All QC samples will be shipped according to the chain-of-custody procedures
specified in the field sampling plan and in ESP-500 (ESH/Sub/87-21706/1).

QC samples will have sample numbers as described in the field sampling plan. Duplicates
will be submitted as "blind" to the laboratories. These samples will be analyzed for the

parameters of interest. Results of these samples will be included in the analytical report.
Table 8-6 summarizes QC samples necessary for this investigation.

• A trip blank consists of a sealed container of American Society for Testing and Materials
(ASTM) Type II water that travels from the field to the laboratory with the samples to
be analyzed for VOCs. The trip blank identifies contamination that may have been
contributed to the field samples during transport (receives same treatment as sample
containers). One trip blank will be placed in each cooler containing samples to be
analyzed for VOCs.
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Table 8-6. Summaryof quality control sample requirements i

Matrix spike/
Trip matrix spike Equipment

blanks Duplicates duplicate rinseates Total"

Groundwaterb
• organics, rad_ 20 2 2 2 26

total metals
• dissolved metals - 2 2 2 6

Surface water
• organics, rad, 2 3 2 3 10

total metals
• dissolved metals - 3 2 3 8

Sediment 2 2 1 2 7

Tissue - 6 3 - 9

Totals 24 18 12 12 66

``Fieldblankswill alsobe taken,twoeach fromtwo anticipatedsamples.
bSamplesto be collectedundertwo separatefieldmobilizations.
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• An equipment rinseate is collected in the field from a final ASTM Type II water rinse
of decontaminated field sampling equipment. The field rinseate determines if the
decontamination procedure is adequate to avoid carryover of contamination from one
sampling location to another. One field rinseate will be collected for every ten samples
(per matrix) for each equipment type during each sampling event (sampling period
without a 48-h interruption).

• A field blank consists of water used for rinse during field decontamination. One field
blank will be collected from each source of rinse water (ASTM Type II and tap water)
at the beginning of the sampling program and at the end.

• The field duplicate samples are collected from the composited sample matrix in a
separate set of containers and labeled with a different sample number. They indicate
whether the field sampling and measurement technique is reproducible and are collected
at a frequency of one for every ten samples.

• Matrix spike/matrix spike duplicate (MS/MSD) samples may require the collection of
additional sample volume and are often collected at the same location as duplicates.
Samples are split into duplicates. The laboratory adds predetermined quantities of spiking
solutions to the samples before preparation and analysis. The relative percent difference
between samples is used to evaluate analytical precision. Percent recoveries are used to
evaluate accuracy. MS/MSD samples will be collected at a minimum frequency of i for
every 20 samples. For inorganics, a laboratory duplicate will be analyzed instead of the
MSD.

8.11 DATA VALIDATION

Datavalidationisthcprocessofscrccningdataandaccepting,rcjccting,orqualifying
themon thebasisofsoundcriteria.Datavalidationwillbc pcrformcdinaccordanccwith
EPA procedures and ES/ER/TM-16, Requirements for Quality Control of Analytical Data.
Data will be validated, as appropriate, based on holding times, initial calibration, continuing
calibration, blank results, and other QC sample results. Level C data packages will be
requested for 20% of the results for validation.

The Field Task Manager will review all field documentation, and the CDM Federal data
validation staff will review all laboratory documentation for completeness, legibility,
consistency, and for reasonable agreement with expected or typical results. Field
measurements and observations will be checked against the field log and records and
discussed with the individuals who collected the data to determine the possibility of error.
However, checking of field instrument data is largely performed in the field at the time of
analysis, based on equipment calibration and professional judgment.

All data packages received from the analytical laboratory will be reviewed and verified
by CDM Federal project personnel to determine whether they are in compliance with all
contractual requirements. Specific activities include checking for the following things:
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• Invalid or missing key fields (Sample ID, Sample Delivery Group No.)

• Missing forms

• Invalid reporting and analysis times

• Correct reporting units

• Cross-reference to field sample and location records

• Valid method and analysis codes.

Twenty percent of the data packages then will be validated by CDM Federal or subcontractor
personnel using ES/ERfI3V[-16guidelines to determine whether the data can be used for their
intended purpose as specified in the DQOs. The results will be reviewed by a project chemist
and reported to the Project Manager. Examples of QC information reviewed during data
validation include the following:

• Holding times

* Calibrations

• Blanks

• Surrogates

* Internal standards

, Matrix spikes

• Duplicate analyses

* Control charts.

The procedures used to assess the data from field measurements for PARCC are given in
procedures specific to field measurements (ESP-307 series) in Energy Systems ESH/Sub/87.
21706/1 and, more generally, in ESP-1100, "Statistical Sampling Design."

The output from both the data verification and validation processes will be used by the
data validators to assign data usability flags (e.g., U = not detected, J = estimated value,
R = rejected) to each result as needed. A summary for each data package will be prepared,
documenting the results that are not within the QC acceptance criteria and any other
laboratory or field occurrences that affect the data quality. This report will explain the
resulting data qualifiers applied to the data.

Deliverables to be supplied to the Energy Systems Project Manager on completion of the
project include the following:

• Completed and signed data compliance checklists

, Completed and signed data validation summary reports

• Completed and signed validation definitions and narrative

• Copy of the Form I CLP report or equivalent with accompanying data flags.
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Analyticaldataoutliers,asdefinedinthelaboratoryOA plan,willbcdiscussedwiththe
datavalidators,andpossiblytheanalyticallaboratory,todetermineifthcoutlierisa result
oflaboratoryerror,ifnecessaryandpossible,additionalsamplesormeasurementsmay be
performedtoconfirmordisprovetheoutlier,iftheoutliercannotbeconfirmed,itwillbe
flaggedassuchandnotusedfordecisionpurposesuntilsubsequentanalyses/measurements
allowconfirmation.

&12 FIELD AUD_, SURVEILLANCES, AND INSPECTIONS

Audits, surveillances,and inspectionsareconductedregularlybytheCDM FederalQA
staff to accomplish these objectives:

• Checkon adherenceto the QA/QC requirementsspecifiedin the projectdocuments

s Evaluatetheproceduresusedfor datacollection,datahandling,andprojectmanagement

• Verify that the QA programdevelopedfor thisproject isbeingimplementedaccording
to the specifiedrequirements

• Assessthe effectivenessof theQA program

) Verify that identifieddeficienciesarecorrected.

CDM FederarspoliciesandproceduresaregivenintheCDM FederalQualilyAssurance
Manual. Specificproceduresfor schedulingandperformingauditsaregivenin OP 6 (Audits)
of theCDM FederalQualityAssuranceManual.Specificproceduresforschedulingand
performing surveillances(QF' i9) andinspections(QP 17)alsoarepresentedin theQuality
AssuranceManual.

The Corporate QA Manager is responsible for scheduling audits, surveillances, and
inspections and will prepare a quarterly schedule planned to coincide with appropriate
activities on the project schedule and sampling plans. The Contract OA Manager is
responsible for conducting or arranging audits, surveillances, and inspections. Scheduled
audits, surveillances, and inspections maybe supplemented by additional audits, surveillances,
and inspections for one or more of the following reasons:

s Significant changes are made in the QAPjP.

• Significant personnel changes occur.

s It is necessary to verify that corrective action has been taken on a deficiency reported
in a previous audit.

• The Corporate OA Manager has requested the additional audit/surveillance/inspection.

8.12.1 Audits

Audits are qualitative reviews of project activity to check that the overall CDM Federal
QA program is functioning. Audits are conducted for projects that involve significant effort
and have a longduration(severalquarters),Audits should be conductedearly in the project
so that problemscanbe quicklycorrected.An auditinvolvesthe reviewof all availableand

- ,,,,,,,_,ml I I IIIIIlllflllHl-
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relevant project and contract documents and includes an evaluation of OC measures for field,
laboratory, and office work.

Office audits evaluate the following:

• Record keeping, including appropriate available field documentation, training,problem
prevention, corrective action, change control, monthly reports, and other documentation
of project work and QA measures

• Preparation of deliverables specified in the work plan

o Proper technical and OA review of documents

o Filing, storage, and completeness of documents in the central files.

For thisproject,one officeauditwill be conductedwhen -30-50% of the work hasbeen
completed.

Field auditsexaminethesethings:

• Cleaning/decontaminationandstorageof samplingequipmentandcontainers

• Samplecollection,preservation,custody,andshippingprocedures

• Preparationand I'rcqucncyo1"collectionor Qc sampics

• Calibration,operation,andmaintenanceprocedure.s

• Documentationof fieldactivitiesin the field logbookor appropriatedata forms,

A field auditwill not bc ra:rformcdsincethc field effort is of a relativelyshortduration,
However,a fieldsurveillancewill be conductedasdiscussedherein,

].,IborItOl_tudJtsare conducted to verify thai QA/QC measures spccilicd in the QAPjP,
laboratory OA plan, or other project documents are followed in the laboratory. The following
is reviewedduringthe laboratoryaudit:

• Documentationof lraining,ncmconformanc¢reporting,andcorrectiveacli.n

• Frequency of OC checks, such as blanks and spikes

• Calibration and preventive maintenance records

• Chain of custody

• Data review and filing procedure.

,_JIlaboratories used for this project wil!have been audited by Encrl_ Sy|lems and/or CDM
Federal before initiation of flcldwork.

&12,,2Sur_lllanc,=

SurvcillanccAfollowthesamellcncral l'ormntaAanaudit,but theyarc lessdctail©dand
require a 1_ formal report,A surveillanceis d_tgned to provldi: rapid fc©dbackto the

HI̧IIll FI iill IIIIIIIHllIlll [I
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projectstaffconcerningQA complianceandtofacilitatecorrcctiveaction.Furtherdiscussion
ofsurveillancesisfoundinQP 19oftheCDM FederalQtmlityAssuranceManual.

For this project, two field surveilianccsere planned;one will take placeshortlyafter
mobilization,and the other will he conducteddurinB the secondtimidmobilization.The
followingactivitiesanddocumentationwill bcsubjectto surveillance:

• Surfacewater andsedimentsampling

• GroundwateraampUn8

• Equipmentandsuppliesrelatedto samplina, measurements,andcalibration

• Chainof custody

• Fielddocumentation

• Field trainingrecords

• Field QC procedures.

8.12.3 Impeatom

An inspectionix definedasan examinationor measurementto verifywhetheran item
or activity conformsto specifiedrequirements,lnspectiormfocus on field pr¢x:edures,
equipment,andsuppliesandare conductedearly in the fieldeffort to identifyand r_lvc
problemsquickly.No stand.aloneinspectionsare plannedfor this projectsince the field
surveillancediscussedin Sect.8,12,2will includea reviewof prt_edures, equipment,and
supplies,However, field inspectionsmay _ conductedif deemednec_ary by the QA
Manager.

8,13CORR_ A_ON PR_URI_

&13,1 Nonm_ormanem

NonconforminBequipment,items,activities,andconditionxand unusualincident_thai
l,_+iildalTectcompliancewithproject requirementswill l-,cidentified,controlled,andre,!fled
in a timely manner.The Field Task Manaier or ProjectManalter initiatesthe nonm)nfor+
mancereportinl!andcorrectiveactionproceixhy complelinlla Non_mforman¢_Refmrl+An
exampleof a NonconformanceRelmri issl_vn in FiB.H+3.Nonmm(orminllequipmentwill
be immediatelylabeled or iaued and ltellrellated,if t_ihl©, Specific procedure G)r
umtrollinll nonconformint items areducribed in the CDM Federal OualityA.umnce Manual
(QP 4, Controlof NonconforminllItems)+All work performedhy the ORNL Environmental
_tencel Div_ton willconformwith requirementsd_ribcd in the their QA prt_uro+,

8,13.2 CtwmctiveActkm

CDM Federal'ifcorrective action t_tem is d_rihed in the CDM Federal _aii_
AJJumnce Manual (OP 13, Correcti_ Action)+ This prt_edure requires that _mditiom
_ve_ to quality be identified, documented, andcorrecti_ action taken and _rifted+ Specifk
pnr._dur_ for contro!linl! nonconf,+rminltitems and the corrective actioniyste_ of tim
su_ntraclor la_:ratori_ arecontainedin the rwpectlvelaboratoryOA plans+Other team

........ r,,] li,,ll ...... I Hill111111rllllllI
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subcontractors(drillingandJurvcyinB)are requiredto follow equivalentcorrcctivoaction
pro_durcs,

_ch staffmemberon theCDM FederalTeamis resrmnsiblcfor notif_nlitheFieldTask
Manaiter,theProjectManager,theC:)AstalT,or other r©q_msihlc_rions wh©nthe),di_r
a conditionthat mayaiTcctthequalityof thework_init _rrormed, _e followinltstaffhaw
s_iOc cormctiv_actionrespomibility:

* CDM FederalPros!ramManalter-lmpicmentinltcorrectiveactions

* CDM FederalCo.rate 06' M|najer-Trackini andacceptinlcor_tive actions

e CDM FederalProjectManaller-lmplementinlltask-specificcon,ecttv_act_ns

. CDM Federal Field TMk Mana|er-ldontifytnli and implementinlicorrectiveactions
durJnllfieldactivities,Noti_nll theProjectManal!erand06" Msnallerof conditionsnot
immediatelycorrected

, Sul_ontractor_ratory Sup_isor.-Identifyinlt andimplem©ntinllcorrecti_ seeks
durinllanalysis,NotiOns! the CDM FederalProjectMeaslier and06" Manalterwhen
appltcab_a_ptance criteriaor DQOs arenot satisfied.

IsOlate co.live actions will _ noted in tMk m.eimoks, l_ficie_m or
nohconrormancanot immediatelycorrectedwill requirefomal c-.)rracti_actionimd4_rt_
in QP l_ (Correct_ Action) in th_ CDM Federal_nli_, Asxumn_eManusL Do_i_r, cia
or _nl'omanc_m will besubmittedto theEnvimnmentaiR_toration Divisionforr_

&14 OUAL.q'Y_UR,_CI_ It_R13

AS ds_rib_d in the CDM FederalOuaiu)_AJ_umneeA6mual, ill _li of the _M
FederalTeam 06" staff are reslxmiih_ for preparini!06" rel_rti_ The t_ and_m!ns
rmtmnsib_ for pr_parintlthe ret_+rlAarcM fOIkmm_

• Wotkly OullJiy Slaiul _ ....'l_P ProjectManalp_risr¢il_mih_ forr_lm_rttnllquality
prcd_msto the ProltramManaltcrand06" Manali_ron a wm_klyb_it

. Mcmtl',!y(.)6"St_'TP.eporta......._ (_ontract06, Measlier(David0 Johnmn)willsubmit
a monthlyactMly re_)ri in Ih_ C_M l_'_d_ral{'or_r#l_ OA Mmflaler

• __ Mmstldy_ Repcrdi++Th__u_ofltra¢lorla_mltoP/will submitt+r_port
in accordancewith ES_+R?I+M_ih tOth_ CDM F'_dera!ProjectMano!!er_ t_ I_th of
tt_ _mth folk_m,+inileach month in wh_h _rk _ _rform_d TSi_ rel_rt _11
fol_ar_d to t_ Ener_ $_te_ ProjectManiller0

• _1, _41tsmilllm_I_ IllIp_l_ IIj0!iutlt_'ll'ne 06' stilt _m_r(s) _rformin| ,an
lt_it, |u_ilta_, or inaction will submita repi}rt on t_ _ultl o1'_h audi_
turv_il!lill_'_/inspl_ctionwithin_)workiflll daysof tt',_datet_ acidly wasaccomplm_0

• OA _ in l_n_+i Rclx_.t+AJ! relx_rlsthat print n_ure_nt date ile_rited
durinl t_ ark miinmnt requir+a OA melton _rmin| t_ quality of I_ dataa!_
ill limitations+_achOA li_¢tion will _ prepared_ l_ OA staffm+m_r(!) Mamctated
with t_ _)rk and will _rP..+, at a minimum, lh_ thifip
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-- Precision,accur._, andcompl©tenc,achievedfor rel_)rtcdm©uurementdata in
relationto lioaisr.r theseindicator_

i Ruults of performanceandsystemauditsor the measurementwork
-- Quality problemsfi)undandc(_rrectiveactio_ taken
-- I_viations from the fieldsamplingplanandQAPjP,

All revt_ anddocumentcheckswill be d¢x:umented,All deliverablepr_u_d for this
projectwillbe |uhj_t to at leastthe followinl threeQC reviews:

, _ _ ruvtawwill be performedby wnior profeeaiona¼who have not been
tnvol_ in projectmanaliementor datacollectionactivities,This technicalr_ will
focuson technicalstatements,_nclus_ni, andrecommendationstoensurethatth_ are
jwttllable anddefensible,

* Toe QA _ will be _nducted bytheQA staffto ensurethat O_ requirements
ha_ _n iddreued,

e _ _ _ will be _rl¢_rmed hy the Project Manaller,This revi¢,v will be
m_uct_ to el,surethat the documentaddr_= all contractualrequirements,

......................... ' ' ' ' lilinii_ III I lillll I [l|lflfll I]]lfl][I I II II1_ .......
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• Certificatesot"qualification.

KI6 _ _rlj_O_

The CDM FederalQuality,,IssumnceManual requiresthat fieldchangesbe governedby
control meuures commensuratewith thoseapplied to the documentationof the original
design.The procedurefor controlor fieldchangesis _ Gdlows:

• Majorchangesfromapprovedfieldoperatingprocedures,projectscope,cost,orschedule
will be documentedon a Field ChangeRequestForm (FCRF}, An exampleFCRF is
lhown in Fill. 8-4. The FieldTask Managerwill initiateandmaintainthe FCRFs.

• EachFCRF requirestheapprovalof the EnergySystemsProjectManagerbeforework
p_, ApprovalbytheEnergySystemsProjectManagercanbe initiatedon a verbal
bub viatelephonewith follow.upsign.ofT,In no casewill, suhcontrnctorinitiatea field
chanlle,1i'a fieldchangeis proposedby theclient,it will be so recorded,Copiesof the
_RFs will be kepton.siteuntil the fieldw,,"_rkiscompleteandthenwill besent t('_the
projectfiles,WeeklyreportspreparedbytheCDM FederalProjectManagerserveasthe
mKhanbm for notirytngthe QA ItalT of fieldchanges,

• Vartsn_ or minorchangesto fieldoperatingp_duret will bedocumentedin the field
Ioi_k and reported on a weeklybails.

• If deemedneceuary,the fieldsampltnB plan,O,_#jP, Health andSafetyPlan,or other
relevantdocumentswill be rev_d, reviewed,appr(_ved,andreL.uedin accordancewith
CDM Federsrl documentcontrolpr_cdures, The EnergySptems Project Manager
mutt app_ eachFCRF beforew_lrkproceeds,

• For the tu_ to be conductedhy the ORNL EnvironmentalSciencesDivision,field
changeswillbe recordeddirectlyin the rejlisteredfieldn_teh_l_ Thesearecontrolled
documents,

............... ,1, ii II I I I I I IlIII]_ll I III ....
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FIILD CHANGEREQUESTFORM

Pm)_tNo. _.,,, ........_ _ FieldChlinleNo..... Paile,._of._..

Pm)ecc............................. ,.................................................. ,

_lle,a_ Pouumm: ................................................................ ,

__ llilr i .... _ E: ...... I........... : .......... I IIIII III

............... LIJlIHUIII : I I: I II1.............. : ::::" ......... /_T]_I I I/

for©han_: .......... ,_ __ , ...... . , ........

.................................. iliii,l_ll - ill i ' i ill ill i illllllllllilliilillillilllli - ::::::::::_:-

Jill " - I I IIII_1 III I - ][I ....... I : _ ............

impactonpmmiIM _mplid wo__................ ...........

I I _]] I t][llllIll Ill l I I I .... L I I I ] lllllll I[II [Jl : '_ lllll,l]Jl II I . JilL _ :: I

Aphid: ............. ....._ ................ (BMrly Syaum8 Pmjlrct MdMSin')

NOTE:m _ Sy_s Pm_t _ isnoUfl_lotm nldfor¢hani_inI_¢__t,_hudulodltwUm,
orm. Thisfinn_ NOTtUdy SecUre3,"Chlmlm',of¢onirmtTermssadCondiUons,

AMPLE OF FIELDCHANGEREQUESTFORM
ROGER8QUARRY/LOWERMcCOYBRANCH

_M _ lqtoaltAMaconeop.ATION CHIIITNUTRIDGEOU4 ROURENo,IP4imiin _Cie IlumwI llku b
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9. HEALTH AND SAFETY PLAN

This chapterincludesthe documentedhealthand safetyplan for the RI _rk to
accomplishedat ChestnutRidgeOU 4 (RogersQuarry_wer McCoy Branch).The pl0nta
documentedon the requiredHealth andSafetyPlanFormandconalitiof the 12pallm thst
follow.

9-1
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IIIEJIdLTIIAm SAFETY PLAII _ _ FEDERALPRI[WRANS_AT|OII

CDlq FPC HeaLth and Safety Program PROJECT DOCUMENT#:

PROJECT IIAME Rogers Quai-ry/Louer McCoy Branch WORKASSIGNIqENT# NA REGION SET)

JOBSlTE Ai_ Oak Rickje T-12 Ptmnt off Bethel Vmttey Road CLIENT Martin Marietta Energy Systems, Inc.

PROJECT # 7907-004-001-01WP/02 DO(:

SITE CONTACT CharLes T. Lutz CLIENT COMTACT Judy Hod#ins

PHONE # 482-1065 PHONE # 576-2368

( ) AMENOMENTg TO EXISTING APPROVEDHSP - DATE EXISTING APPROVEDHSP

OBJECTIVES OF FIELDWORK: TYPE: Check as many as appLicabLe

To obtain samples of surface uaters/sediments, ( ) Active ( ) LandfiLL ( ) Unknown
groundwater, and a variety of bioLogicaL samples for
chemicat analysis and toxicity testing. (X) Inactive ( ) UncontroLLed ( ) MiLitary

(x) Secure ( ) Industrial ( ) Other specify: F.)

( ) Llnsecure ( ) Recovery

( )Enctosed space ( ) WeLt FieLd

DESCRIPTION AND FEATURES: Summarize below. IncLude principal operations and unusual features (containers, buildings, dykes, power Lines, hilts, slopes, stream)

Rogers Quarry is situated 0.5 mite south of the Y-12 PLant along the southeastern slope of Chestnut Ridge. The ridge is 1100 ft in elevation
and rises approximately 240 ft above Bethel VaLLey. The terrain is generaLLy not Level and is vegetated. McCoy Branch flows into the quarry, exits the
southern side, and continues to MeLton Lake. The dimensions of the quarry are 1150 ft by 450 ft with a maxiu depth of approximately 110-120 ft. The votume is
estimated to be 1.37 x 10(6) cubic yards or 27"/' miLLion gaLLons.

SURROUNDINGPOPULATION: ( ) Residential (X) Industrial (X) Rural ( ) Urban (X) OTHER: CommerciaL/Office
Page 1 of 12
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IIEALTII /tiE) SAFETY PLAN FORM CgM FEDERALPROGRAMSCORPORATION

CON FPC Health and Safety Program

HISTORY: Summarize below. In addition to history, include complaints from public, previous agency actions, _ exposures or injuries, etc.

The quarry was operated from the Late 1940s or early 1950s until 1960. Until 1967 or 1968, McCoy Branch flowed into Melton Hill Lake. At that time,
McCOy Branch, carrying coal ash, was diverted into Rogers Quarry. Since 1989, coat ash was sluiced directly into the quarry via a pipeline bypassing
McCoy Branch altogether. Coat ash was disposed in the quarry from 1968 to 1993. The Quarry also has been used for the disposal of a variety of plant
process materials, some of which are classified. Disposal of these types of materials started in 1965 and continued until 1982. These materials
are believed to be in excess of 1 x 10(6) lb.

WASTETYPES: ( ) Liquid (X) Solid ( ) SLudge ( ) Gas ( ) Unknown ( ) Other specify=

WORKZONES: Describe the Exclusion, Contamination Reduction, and Support
WASTECHARACTERISTICS: Check as many as applicable. Zones in terms on-site personnel wilt recognize

( ) Corrosive ( ) Flammable (X) Radioactive The contmination reduction zones or support zone wilt be established at 4D
the agricultural maintenance facility approximately 200 ft to the north of _,

(X) Toxic * ( ) Volatile ( ) Reactive the intersection of the dirt road and OLd Bethel Valley Road. The
exclusion zone will be considered to be approximately 50 ft around the

( ) Inert Gas ( ) Unknown ( ) Other specify= perimeter of the Quarry and a 15-ft radious at any sampling location
along LoNer McCoy Branch.

• Low concentrations of heavy metals

HAZARDSOF CONCERN: PRINCIPAL DISPOSAL NIETHODSAND PRACTICES: Stmmrize beirut:

(X) Heat Stress attach guidelines (X) Noise
Area was used as a settling basin for coal ash residuals and various plant

(X) Cold Stress attach guidelines (X) Inorganic Chemicals process materials.

( ) Exptosive/Ftamaabte ( ) Organic Chemicats

( ) Oxygen Deficient ( ) Motorized traffic

(X) RadioLogica[ (X) Heavy Machinery

(X) Biological o deer ticks (X) SLips. Trips & Falls

(X) Other specify: snakes, poison ivy

Page 3 of 12
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CONFPC Hearth and Safety Program

HAZARgOUSflATERIALSUflNARY: Circte waste type and estiemte mounts by category

CIIENICALS: SOLIDS: SLUDGES: SI_VFJTS: OILS: OTNER:
kmount_n__its: Mmunts/Uni ts: #Vmunts/Units: Nmunts/Uni ts: Mmunts/Uni ts: #mmmts/Uni ts:

Acids Flyssh Paint h| ogensted Oily Laboratory
(chtoro. brom) Uastes

pigmmts SoLvents
PlckLing Asbestos _sol ine _et,_ icat
Liquors Metal W_lrocs_ons

Sludges Diesel Oi i
Hi t t ing/lqine Alcohols Nospitat

Caustics Tai[ ings Lubricants
POTUSludge I(etones

Radiotogica[
Pest i c i des Ferrous Esters

Smelter Alumir-J Pol_ucleor
Ethers Aromtics Nuni Cil_[

Dyes/Inks
Non-ferrous Distillation Other Other
Smelter Bottoms Specify: Speci f,/: Construct ion

Cyanides Nunitions

Phenols Specify=

Ha[ogem

OV_ERALLHAZARDE-VALUATION:( ) High ( ) Redid1 CX) Lov ( ) t._knovn (klhere tasks have different hazards, evaluate eech. Attad_ additional sheets if necessary)

JUSTIFICATION: Stightty elevated concentrations of heavy metals, toy potential for inhalation hazard in that mterials may be wt and surface of pond is
hear| ly vegetated.

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

FIRE/EXI__OSIOMPOTEITIAL: ( ) High ( ) Nediun (X) Low ( ) L._knoMn
..........................

BN:I:J;IIOUIIOREVIEW= (X) O)ll_ETE ( ) lt:Zllq.ElrE PIIIe 4+of lZ
....
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C_ _ lletl_h and Safety

iIIGEST

COliKll_$ (Ip_ify _il lira or _ ltn or ql _liOI S_tICi$ PlOlOlilUllOI

ii,m O.ll -I_ t 0.5 q,il III -ll _imory irrii_ien, e_ irritliia,,,,, t/i
skin Ibur'lll

I_ i illl 0.17 i GU 0._ I_ CA li_rtltory irrilim I_ fi_igldli I#l

C_ 0.02 nl/L 611 1.0 toO/R] lie Irrilian to m ind m ilrlms, 171
ell irrilliion+ 14111it

Iron 0.88 mill Ill 5 mi/m5 li _osis t#A

tercury O./i i II 0._ roll 10 roll Caqlm, i loin. f_tl_ ill

Ur_i,.m (io_l) 0.2 _ 30 _ n,'A

Thorium 228 & X 10(-12) iICt#mL

_i_ri,i, _ 8 x 10(4) mCi_ _rcinaim - uo Irninl properties _'l

Zinc 0.015 i i 5 I i i_ _ u _ irriimi l/l

Ill = hi Avii ldde NE = lone £stdtl iskid U = L.llimlm

S - Sol I I = _ i_ T * ili l iW I = lie TIC= li t = Sll CA I P_i_id iil
i = Air Glt = G_'awlilCer SL = Sill:Ill II = I L = I {l_ = Off-site n,_s d _
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9.1

Stresscancontributesignificantlytoaccidentsorharmworkersinotherways.The term
stressdenotesthephysical(gravity,mechanicalforce,heat,cold,pathogen,injury)and
psychological(fear,anxiety,crises,joy)forcesthatareexperiencedbyindividuals.The body's
response to stress occurs in three stages:

s Alarm reaction. The body recognizes the stressorand the pituitary.adreno-cortical system
r_ponds by increasing the heart rate and blood sugar level, decreasing digestive activity,
and dilating pupils.

• Adaptive stage. The body repairs the effect of stimulation, and the stress symptoms
disappear.

• Exhaustion stage. The body can no longer adapt to stress,and the individualmay develop
emotionaldisturbancesandcardiovascularandrenaldiseases.

The most common types of stress that affect field personnel are heat and cold stress.
Currently, it is believed that huat and cold stress may be the most serious hazard to workers
at waste sites.

9.2HEAT __

For field workers, heat stress usually is a result of protective clothing decreasing the
naturalbodyventilation',however,it mayoccuranytimeworkisbeingperformedatelevated
temperatures.

if thc body's physiological processes fail to maintain a normal body temperature because
ofexcessiveheat,a numberof physicalreactionscanoccur,rangingfrommild(suchas
fatigue,irritability,anxiety,anddecreasedconcentration,dexterity,ormovement)tofatal.
Because heat stress is one of the most common and potentially serious illnesses at hazardous
waste sites, regular monitoring and other preventive measures are vital. Site workers must
learn to recognizeand treat the variousforms of heat stress.The followingis the best
approachto preventiveheatstressmanagement:

= Requireworkersto drink 16oz.of waterbeforebeginningwork,suchasin themorning
or after lunch.Providedisposable,4.oz. cups,andwaterthatismaintainedat 50 to 60°F.
Urge workersto drink 1-2 cupsof water every20 min, for a total of 1-2 gal per day.
Provide a cool, shadedarea for rest breaks.Discouragethe useof alcohol during
nonworkinghours,anddiscouragethe intakeof coffee duringworkinghours.Monitor
workersfor signsof heatstress.

= Acclimateworkersto site work conditionsby slowlyincreasingworkloads(i.e., do not
beginsite work activitieswithextremelydemandingtasks).

= Providecoolingdevicesto aid naturalbodyventilation.Thesedevices,however,add
weight, andtheir useshouldbe balancedagainstworker efficiency.An exampleof a
coolingaid is longcottonunderwear,whichactsasa wickto helpabsorbmoistureand
protectthe skin from directcontactwith heat.absorbingprotectiveclothing.
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s Install mohilcshowcrsand/orhose.downt'aciliticsto reducebodytemperatureandc(_l
protectiveclothing.

s Conductfieldactivitiesin thecurlymorningor eveningin hot wcathcr.

= Ensurethat adequateshelteris availableto protec!personnelagainstheat,_ well =
cold,rain,snow,etc.,whichcandecreasephysicalefficiency,andincreasetheprobability
ofbothheatandcoldstress.Ifpossible,sctupthecommand postintheshade,

= Rotateshiftsofworkerswearingimperviousclothinginhotweather.

s Requireworkerstomaintaingoodhygienicstandardsby urgingfrequentchangesof
clothingandshowering.Clothingshouldbcpermittedtodryduringrestperiod.Persoa|s
who noticeskinproblemsshouldimmediatelyconsultmedicalpersonnel.

9,2,1HeatStroke

Heat strokeisanacuteanddangerousreactionto heatstrcsscausedbya failurcor heat
regulatingmechanismsof thc body,whichmeansthai the individmd'stcmperaturccontrol
systemthatcausessweatingstopsworkingcorrectly.Bodytemperaturerises_ohighthatbrain
damageanddeathwill resultit'the personis n¢)tcooledquickly,

, Symptoms-Red, hot,dryskin,althoughpersonmayhavebeensweatingearlier;nausea;
diuiness;confusion,extremelyhighbodytemperature,rapidrcspirator'y,andpulserate;
unconsciousnessor comatose,

. Treatment-Cool victim quickly, If body temperature is not brought down fMt,
permanentbraindamageor deathwill result,Soakvictimin cool but not coldwater.
Spongebodywith coolwater,or pour wateron I_dy to reducetcm_ralure to a safe
level (102°F), Observe victim, and obtain medical help, Do not give victim coffee, tea,
or alcoholic beverages.

9.2.2 Heat Exhaustion

Heat exhaustion is a state of very definitc wcakncss or exhaustion caused by the loss o[
fluids from the body. This condition is much less dangerous than heal stroke, hut it
nonetheless must be treated.

= Symptoms-Pale, clammy,moist skin, profuse perspiration, and extreme weakness, B,_ly
temperature is normal, pulse is weak and rapid, breathing is shallo_,, Victim may have
a headache, may vomit, and may hc dizzy.

= Treatment-Take victimto cool, air.conditioned place, loosen clothing, place in head.low
position, and provide bed rest. Consultphysician,especiallyinseverecases,The normal
thirstmechanismisnotsensitiveenoughto ensurebodyfluid replacement,Havevictim
drink 1-2 cupsof water immediatciyandevery20min thereafteruntil symptomssubside,
Total waterconsumptionshouldbc about1-2 gal perday,

9.2,3. Heat Cramps

Heat crampsare causedby perspirationthat is not balancedbyadequatefluid intake.
Heat cramps arc often the first sign of a condition that can lead to heat stroke.

I rll I .........
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• Symptoms--Acute painful spasms of voluntary muscles (e.g., abdomen and extremities).

• Treatment--Take victim to cool area, and loosen clothing. Have victim drink 1-2 cups
of water immediately and every 20 min thereafter until symptoms subside. Total water
consumption should be 1-2 gal per day. Consult physician.

9.2.4. Heat Rash

Heat rash is caused by continuous exposure to heat and humid air and aggravated by
chafing clothes. The condition decreases ability to tolerate heat.

• Symptoms--Mild red rash, especially in areas of the body in contact with protective gear.

• Treatment--Decrease amount of time in protective gear, and provide powder to help
absorb moisture and decrease chafing.

9.3 HEAT STRESS MONrFORING AND WORK CYCI_ MANAGEMENT

For strenuous field activities that are part of on-going site work activities in hot weather,
the following procedures will be used to monitor the body's physiological response to heat
a:,d to manage the work cycle, even if workers are not wearing impervious clothing.

The following procedures are to be instituted when the temperature exceeds 70°F:

• Measure heart rate (HR). HR should be measured by the radial pulse for 30 s as early
as possible in the resting period. The HR at the beginning of the rest period should not
exceed 110 beats/min. If the HR is higher, the next work period should be shortened by
33%, while the length of the rest period stays the same. if the pulse rate still exceeds
110 beats/min at the beginning of the next rest period, the following work cycle should
be further shortened by 33%. The procedure is continued until the rate is maintained
below 110 beats/min.

• Measure body temperature. Body temperature should be measured orally with a clinical
thermometer as early as possible in the resting period. Oral temperature at the beginning
of the rest period should not exceed 99.6°F. If it does, the next work period should be
shortened by 33%, while the length of the rest period stays the same. If the temperature
exceeds 99.6°F at the beginning of the next period, the following work cycle should be
further shortened by 33%. The procedure is continued until the body temperature is
maintained below 99.60F.
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* Manage work/rest schedule. The following work/rest schedule should be used as a guide:

D Adjusted (*F) Active work time leveltemperature (minIhr) using

B/C protective gear

75 or less 50

80 40

85 30

90 20

95 10

100 0

• Calculate the adjusted temperature.

T (adjusted) = T (actual) + (13 x fraction sunshine)

• Measure the air temperature with standard thermometer. Estimate fraction of sunshine
by judging what percent the sun is out:

100% sunshine = no cloud cover = 1.0
50% sunshine = 50% cloud cover = 0.5

0% sunshine = full cloud cover = 0.0

D • Reduce or increase work cycle. Alter work cycle according to the guidelines under heart
rate and body temperature.

9.4 COLD STRF_SS

Persons working outdoors in low temperatures, especially at or below freezing, are
subject to cold stress. Exposure to extreme cold for a short time causes severe injury to the
surface of the body, or results in profound generalized cooling, causing death. Areas of the
body that have high surface area to volume ratio such as fingers, toes, and ears are the most
susceptible. Protective clothing generally does not afford protection against cold stress. In
many instances, it increases susceptibility.

Two factors influence the development of a cold injury: (1) ambient temperature and
(2) velocity of the wind. Wind chill is used to describe the chilling effect of moving air in
combination with low temperature.

As a general rule, the greatest incremental increase in wind chill occurs when a wind of
5 mph increases to 10 mph. Additionally, water conducts heat 240 times faster than air. Thus,
the body cools suddenly when chemical-protective equipment is removed if the clothing
underneath is soaked with perspiration.
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9.4.1 Frostbite

Local injury resulting from cold is included in the generic term frostbite. Frostbite of the
extremities can be categorized into the following:

• Frost nip or incipient frostbite is characterized by sudden blanching or whitening of skin.

® Superficial frostbite is characterized by skin with a waxy or white appearance that is firm
to the touch, but tissue beneath is resilient.

• Deep frostbite is characterized by tissues that are cold, pale, and solid.

To administer first aid for frostbite--Take victim indoors, and rewarm frozen areas

quickly in water that is between 39°C and 41°C (102°F-105°F). Give victim a warm
drink--not coffee, tea, or alcohol. The victim must not smoke. Keep the frozen parts in warm
water or covered with warm clothes for 30 min, even though the tissue will be very painful

as it thaws. Then elevate the injured area, and protect it from injury. Do not allow blisters
to be broken. Use sterile, soft material to cover injured areas. Keep victim warm and get
immediate medical care.

After thawing, the victim should try to move the injured areas a little, but no more than
can be done alone, without help. The following rules should always be followed when caring
for a frostbite victim:

• Do not rub the frostbitten part (this may cause gangrene).
• Do not use ice, snow, gasoline, or anything cold on the frostbitten area.
• Do not use heat lamps or hot water bottles to rewarm the part.

• Do not place the part near a hot stove.

9.4.2 Hypothermia

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature.
Its symptoms are usually exhibited in the following five stages:

• shivering,

• apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body to less
than 95°F,

• unconsciousness, glassy stare, slow pulse, and slow respiratory rate,
• freezing of the extremities,
• death.

As a general rule, field activities should be curtailed if equivalent chill temperature (°F)
as defined by the U.S. Army Research Institute of Environmental Medicine is below 0°F
unless the activity is of an emergency nature.

9.5 BOAT SAFETY

Collecting samples in the aquatic environment is a potentially hazardous task. Sampling
teams should always consist of two or more qualified personnel per boat. Sampling team

personnel should carry a radio for field communications. Gear should always be loaded into
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the boats prior to launch, as the water and shoreline surrounding most launch ramps is
uneven and steep. General hazards to be avoided when sampling water, biota, or sediment
from boats include the following:

• Make as few movements as possible. If in the normal process of taking samples, it is
necessary to change position within the boat. Make those movements with caution.

• Personnel should always keep the center of their mass low to help avoid loss of balance.

• Personnel should be aware of the speed at which conditions will change.

• Boat decks should be maintained as free from obstructions as possible.

9.5.1 Safety Equipment Requirements

The basic safety equipment must include the following:

* one Coast Guard approved personal flotation device (PFD) per passenger,
* one PFD that can be thrown from the boat per boat,
• one anchor with adequate line,
• first-aid kit,
• radio,
• bailing device or pump,
. oar(s),
• visual distress signals,
• audio device (whistle, bell, horn, etc.),
• safety checklist for pretrip briefing (to be completed, dated, and signed by the operator).

PFD must be used by all boat occupants.

9.5.2 Respons_ilities

The operator of a boat performs the following duties:

e operates the boat and its associated equipment in a safe and responsible manner,
• provides a boat safety orientation to passengers prior to boarding,
• conducts field safety inspections and performs minor field repairs as necessary to ensure

safe operations,
• assumes responsibility for all aspects of boat operation including trailering and launching,
• uses proper safety equipment as necessary,
• ensures that the boat is equipped with a first-aid kit before being deployed in the field.

The crew members perform the following duties:

• operates the equipment in a safe and responsible manner,
• assists the operator as directed.



10. WAS MANAGEMENT PLAN

10.1 SCOPE

This waste management plan outlines the procedures to be followed for the handling and
management of investigation-derived waste (IDW) generated during the implementation of
the RI sampling plan at Chestnut Ridge OU 4. Waste minimization will be practiced during
both the generation and disposal of waste. Every attempt will be made to minimize the
amount of waste generated during field sampling activities. Plastic sheeting will be reused as
long as sample integrity is not compromised. Use of Tyvek coveralls will be limited to those
activities presenting a threat of external contamination to the participant. While coveralls are
not to be worn longer than a single work shift, every attempt will be made to minimize
changes during the shift. Sediments and surface water not used for samples will be returned
to the original collection location. Liquid wastes will be minimized by a combination of
evaporation and sparing usage. Other waste minimization and reduction techniques will
include segregation, decontamination, compaction, selection of personal protective equipment
(PPE), material recycle, and selection of equipment. Every attempt will be made to keep
waste types (low level wastes, hazardous, etc.) segregated so that no mixed wastes are
generated.

Waste minimization techniques will be documented in project logs and records. All waste
streams will be assessed to implement minimization/prevention activities. Audits of the project
waste minimization will be conducted to ensure adequacy and effective implementation. A
waste generator evaluation scoresheet for numerical evaluation of this project's waste
minimization program will be completed and submitted to Environmental Restoration Central
Waste Management.

Practices included in waste management will comply with procedures for the
Environmental Restoration Program at the Oak Ridge Y-12 Plant, "Waste Removal and
Disposition Through the Y-12 ER Program," ER/Y-P2102 (IAD), Rev. 0, and with
procedures outlined in the Energy Systems document Environmental Surveillance Procedures,
Quality Control Program, ESH/Sub/87-21706/1, Rev. 1 (1990a), Method ESP-I(X)0, "Waste
Management." In addition, a waste management planning checklist will be prepared in
coordination with ER Waste Management.

Previous work at the site indicated that the primary contaminants of concern are metals
and radionuclides. These contaminants exceeded background levels at some sampling
locations, and MCLs were exceeded for several metals in a few samples; concentrations
generally were not excessively high. Neither VOCs nor SVOCs have been detected at the site
(except for presumed laboratory contaminants). PAils may be present in the coal ash
disposed of in the quarry. The generation of listed waste during this investigation is not
anticipated.
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10.2 PROJECT CONTA_

The projectcontactsfor thissite are as follows:

JudyHodgins,EnergySystemsProjectManager,576.2_
Chris Smith, Y.12 ER Waste Management, 576-6526
CharlesLutz, CDM FederalProjectManager,482.1_5

10.3 WAb"i_ TYPES

A varietyof' IDW will be generatedduringthe investigation,All ]DW will bc handled
in accordancewith EnergySystemsProcedureER/C.2101.An identificationof eacht_ of
wasteandactivitiesresponsiblefor their generationfollows,

PurgeWater-Each monitoringwellwillhe purgedof three to live wellvolumesbei'ore
sampling to ensure that samples taken for analysis are representative of formation water,
Water generatedduring purgingwill he dischargedto the groundsurfacein accordancewith i
Y-12 Plant policy.Field personnelwill maintaincontinuousmonitoring for VOC_ and
radionuclidesduring purgingusingan organicvapor analyzer;HNu', and an alpha,beta,
gamma detector.

DecontaminationWater-Decontamination water will he gcneratedeach time the
samplingequipmentiscleaned,Thiswaterwillcontainanysolventsusedfor decontamination
and maycontaincontaminantspresentat thesite.Decontaminationwaterwill bc placedin
drumson-site in accordancewith proceduresoutlinedin EnergySystemsY-12 Procedure
70-903,"Transfer,Storage,andDisposalof Waste."Steel,55-gal,17EDOT-approveddrums
will bc usedto store the decontaminationwateron-site.Filled drumswill bc takento the
West End Treatment Facility,where the contents will be emptied and treated.

Personal Protective Equipment-Although the suspected hazards at Chestnut Ridge
OU 4 are low, on.site personnel will be required to wear PPE. Types of disposable PPE
include Tyvek coveralls, gloves, plastic sheeting, and tape. These items will be bagged on-site
and will be subsequently taken to a trash dumpster designated by Environmental Restoration
personnel. The contents of the dumpster will ultimatelybe taken to the sanitary landfill at the
Y- 12 Plant.

During the field activities, additional Energy Systems and DOE requirements may be
identified. Necessary revisions to the waste management plan will ensure the inclusion of
these additional requirements in the daily activities performed by each of the waste
management personnel.

Analytical Waste--Analysis of samples taken during the RI will generate two types of
waste: (1) laboratory extracts and digestates and (2) excess sample material. The contract
laboratorywill dispose of extracts, digestates, andexcess sample material. Energy Systems has
ultimate determination of the disposal of analyticalwastes.



i(i_i

10.4 W_ _MATI_

Re wales thai will _ lieneraiedare decuntnminnlk_,and purlie water, wh_h a_
intimated i(__ - 2"/5ial, andPPE.This1waite will_ pru_rly cuntaineri_d andlu_ in
accordancewilh ER_.P2102 andDOT requirementi.

10S W_ STAOINOAND_RAOE RHOUIR__

No wmlm will _ _rmanently ,tored at the uii©._1 wulm will _ IranJlx_rte,JIt_ n
iIOrille urea within the ORR. Bethel Valley R(lad and _arlxtr, R(_ will _ _ 1(_
trapJportwastes,u napery.



el,

I(efiulremem_1fewNm'leat F_tilmtJ, _ME NOA_I, N_ Y,ifW,

_t_, W, L, Jr,, ©t aL 1_, 5teeCi_mr#ematifm _#. [.¢ 5.tki X'a_te_tf_ W A_ _,
ORN_,_2, Oak R_lle Natmnall_t_trjtm_. Marlin Mar_ita E_r_ Sy_teem,i_,
Oak Rtdi_, Tcnn

#_ June _f0, I_, Y_,_, Oak R_il_ Y t2 Pl.nl, MJlftin Mmr_lla _r_
S_temt, I_,. O,k R_lle, T_nn,

CDM F_der.i Pr_r.m, _.rl_rat_m 1_ _1_, At.ram.re M¢._! iI_m t_ _ m
numhw?l

CDM F_ral Pm_r_m_ C_r_.ali_m I_ _1. tleeilh emt 5¢[¢t__ At,umme
Mnnuet_ttala_i,m_ W,,_t¢l_geet,_ II_t_! numl_r?l

CDM F_dcral Pr.llr_ms C.rll_._t,m_ I_t© _i, Fwld E;_q_q_¢mO/w_mm,
Crdibmtum,emt Afamtenam¢Alan.a/ ID_x:u_ntnurnl_r?l

CH2M HILL IWIo RemedialInve_lqlammI+¢l_m/_ ('h¢_mut I_M_ OU_ atdh_t (_i A,h
_#McC.y Branch)at the Oak RUtKeY°I2 Rent, Oak R_d_, ?enne_.,we,[_R+2_&DI,
Y_R_UB,_IP-/?7??_, Oak R|dlle Y, I2 Plan|, Martin Mar_tt¢ Encr_ System.,,lnc,,
Oak Ridtle,T©nn,

Craii. P, M,, andB, A. T_,chant_ I_'R_ _limin¢_' ._¢,elmgeRe_uiual5mdyhv writerBalance
M¢lhod.fr_ R_q_er__ua_* Y_UB_,IgI_, O_k Kidli_ Y,12 Plant,M_rtin Mari_lt_
Ener_ $y_tem_,,In_,,O_k Ridltc,Tcnn

CunninEham,M., .nd L., P_und_ lgql Re_t_4t_'¢Allanu_,lenl Phmj,e the (;).A Rulge
Re.wn,atmn l,,'_dunw2N' W_tlund_mi the Ouk Rul_' Re_en',,,m, ORNI.JNERP_5. Oak
Ridge Natkm.l Lah_r.t_wy,M.rtin M.rietti_EnergySy_tem_,ira:°,Oak Ridll¢,Term

Davis, E, C,, ©t al. I_H4, 5,¢ Chor,_cte_ati,m Techn_ue_ U,wd at u L.w.leve! Wa_e
Stlall_w Land Burial FMd Dem_m_trati.nFaciiit)'. ORNLq'M.ql4h. Oak Ridge National
lAthl)ral¢_ry.Martin Marietta Energy Systemic,lnc,, Oak Ridlle. Tenn.

Department(ff EnerlD,,1_2, Pha._eII SamplingPlan f.r ChestnutRidgeOt_erahleUnit 2
(Filled C,al Ash P, ndfUIq_erMcCrJvBranch) at ttw Oak Ridge )'.12 Plant. Oak Ridge.
Tenne,_see,DOE/OR- 1054&D2,preparedbyCDM FederalProtlram_C_rlx_rationh)r the
Oak RidgeY.12 Plant,Martin MariettaEnerlLYSy_tem_,Inc,,Oak Ridl!e,Tenn,

Eisler,R, 1985,SeleniumHazardsto FLst_,WUdlife,and Invertebrates:a SynopticReview,U,S,
Fish andWildlife ServiceBit_lt_lIicalReportg5/1.5,Laurel, Maryland.

11-1



!I_

F_dctJl imcf_i_nt;.! _ (_i!m!ililiet_ h_l _li_mt !_hlw_l_m 1_,_'!_ !_de_M A|,_NH.! i_

Envmtnm¢,htl Pr.i_.d,.. Alem-_ i.t S i:,_h a_ WiMIIh, _hi_t_; _nd iiS_D A _)iI

S_iem_, I_:_ O.k R_II{_ Te.ri

R_, Tenne_ee _l_m_n#_ Re_ui#__ l_e, Ilm'etuge_ ORNL_JOY N. :,

it #he 1'_:/_P/,tm, (_l RidB', Tt_n_t..o Y__, ()ak Rid_ Y_t: lltlti, Milli.

Ih{_ Oak I_idll_, lefin

tlSW Envltlin_nlat Con_uil.nll, In_: 1_2; {;..Mi_-tn¢_ {_Mllv A.iw_imenl j,_ #Itt_
Che_lnu! I_ut!_ Hi'J._#,_( 8eXim¢ .t the Y,12 P/#m_ Y_SI!B_2 YP_I'tC_I_ Oak
RidF Y,12 Pl,n|, Mirlln MltiCIIi En_li_ _S_lel_._ Ira, O,k Ridil{_ Term IN,#

_4 Th_ute_ied ,_ l_;nd,m_¢d A.lm.l oSl_rWi_()RNI_,I:SII 124_ ()_k Htdil_* N_Iti fill

_)tr, J_M ({d) April 1_2 ._ml_Annuul _!_ _ Ih¢ { RNI, BI,d_;.I M_mll_n_ ,M
A_lemCtll _t_|ni, ORNL'TM_ 121B_!,{).k Ridlu Niilillfl_l j_l_ir_l¢!_o M_rlin Marie!!a
Ener_, 5_lem_, In{_, Oak Ridlle. Term iN.i in

Marlin M_riell. En_rlLv S_lum_, In{, I_IN_ ()¢_ tlid_ _¢_¢n'U#l_n_.m_mmmcn##lR_t_I

Marlin Mari_lli_ EnuII_._SgI_m_, ln¢_J_nu_n_l_l_: Eni*mmm_nlM,S_un,¢illunr_ t_du_;i,
QUUI#y C#nl.# _l_'lln!, l_$tt_,iuh/'el'/,21?ilh/I. Ruv 1, O.k Rid_u, °l_unn

Marlin MarJ_ll_ Enurgy S_lem_, Inc: I_it) Hcqmremcnl_/,r QuMII}' C_mlrol _,/An_h,#ica!





i i4

_ie_{ Appli¢ttiiim_Inletnaiii+nltl(+iirl_mtli.n iw2 Fin./R¢I._ .! Ih¢ .li{_rtmd_ T_f;¢r

_2Pk_s_t(l_l, Ottk RtdlA{Y_I_ Pl_lnl,MilHin Mttflelt_tEn_r_ 5_lcm_, inc+,{)ilk Ridl!e,
T_nn

SoMI_m. D K. el tl. IW2 _i#,lu_iR_.I_Wl,4tl)d,#,_( FP,m+.,_wk.HPIi1¢ (_lk Rid_P
Be_enltmm+C)RN|JI_M_12(Ll2h.Olk Rid_ Nalklnatl_l_iruil.r_, Marlin Mirielltl Enerll_/
$_tteB, inc.+Oik Ridi_+Tenn.,

Sule_,Q We,Ii. li_l. "iUw ,I Bi_ltirke. in E_ok_l!i_tlRt,k A_e.men|," pp+419_4_ in
J+F M_C,,rlhy lind L L Shullart(ed_+)+/tU_m .f £m,inm_,nmi Ctpflrtlm|Rti/h_q,
L_d_ Publi_her_,Ann ArI_l,Mich,

SUleI+O_We,II IWI ,$r_nmR L¢i_l R,_AAise.!.smcntI_ Ili_ ()/[SiI¢ _,'r.h_ri# E/71_rI_m
.+iuq.r¢ tt'##¢nI_m_#m [._m _h¢IJ.S l_.menl .! Encq_'O.A Rull_ R_,_¢n,an.n,
ORN_R+K Oi_kRid_ll_Nitltilnal Lithorill.r_+ M4tHinMiirietl. EnerpS)me. +Ir ..
O_kR_Itlr,T_nn

Sul{t. _ W++I/ IW2_ £¢0/.A_¢.1,qul A_._m_nl, LewI_Puh!i,her_,Cl_l_i, Mich

Sulcr, O. W il el tl I_ Apl_rh ,nd ,_lmltl_'.h_ t_,#_wmm!iE¢,d_r¢I Re* A,e++.tmenl_
_re#hel?kPl_lnm_nl_[ En_' Out,RIJI_ Fi4Ptdo_r¢ £nvinmmcnl#l Re_t,mti_mF_im,

Rq'lqo_!. Oilk RIdili_Ntllitm,l l._lll_lrtllit!_+Mi!rlln Mimetl+ Enerl_ $_lem_i, Inc,,
Oi_kRtd_. T_nn

Suler, CI+W;. II+tara l_ml++J+M lW2 "WeillhinI the El_oh+ilic.lRi_l_ _+IHm+im;kil_W_le
$itm_ 7he OmkRidlle Cime."Em+nmm+m,lSrl_,nr,,TPrhn.h+', 2h+4_2+4+!(

Suler. G W. I1, M.+A Fulreil. ,nd J_A Ker_hner+ IW2 T+m(++#+_{¢lBen+itmark+_c_t
$¢nP_nln_t_+lcntiulC+m#umm,nnu[ C+m¢_ [+wE._¢¢1,+_m,4quint 81.t. _mIhi. Odk
llldR_ R+e_,+_'n+alUm.Uuk III#R_, Ti,nne_¢¢, ORNL/ER, i!9, O.k BidEr N.Ikm,l
L_Ix_r#i_++Mmrlln M,rmll. l+ner_ S_lerm, In+_,O.k Rld,+, Tt_nn-Ira. .el in
mml

Th.mbulqi, W D I_! _m+++ ,+ (;mmt++_#++ +12ndcd 1+JohnWil_'y.nd _m+, In+,,
Ne* Ymk

Turner, R, R+ I_iI+ "O_id+iliml$1+ii__i As,cnic in C_ml A_h l_.ch.lc." Envinmmenl_l
._¢i¢n++¢unll T¢l.+hnt#lq0,++Vof I._,pp+ IIMi2+IIM_,

Turner, R+ R+e! .I+ i_+ Leurhabilll)' nnd AqU¢+ ,_l_.ci_!lun 0/ Slmelul"_i Trace
Cm+limcnl+i./Cml A+h, EPRI EA.2;_I_, Eleclric PowerRmear+:hInililule, P,lo All.,
C.llf,

Turner, R+ R+ el ,I, I++/i_+Char.P_¢ma',i+m"I r.12 Plato (++rot.4+h Di+char_ Io McC@'
BroncO,,Y?T_.I?7, O,k R_dl_rY.12 PlunI, Merlin Muri+tI. Ener+ Systems, Inc,, Omk
Ridlle, Term,



iI+_

Turner, R. R+April 24, 1_:I+ Permm,icommunication.Comment_on Drab RI Work Plan
forChestnutRidge OU 4 (transmittedto Judytl(.J[{in._),I'r'nbpersonalmmmunic4tion
mull Im ciea_ _h)r_ It _n _ ¢iI_ in lhil d(_umcnt. I

Turner,R,R.,M+ A+Bogi_,andB.Lu+ I_! Nalz+_o[pH i'ariatiumatRoge_Quany-An

Update C, vennK lhe Pen,d lg+Y+qt+l++_91.Y_.91_'7. Oak Ridge Y-12 Plant. M,rlin
Marietta Enerw System+,lnc+,O,k R+,IFc,Tenn+

U,S,Environmenl.lProleclhmAgent+ 198.1,InterimGuldelinesand Speci.flcatio_tfor
PrClmnnllQuali+,A+sumnceProjectPlatu,QAMS-0()5_),EPA+_)/4.8.1.0()4,February.

U.S+Environm©nl,lProleciionAgent. 1984, Radi(+hemLtm+o Procedure.+Manual,
S20/S+_.IXI6+ +

U.S+ EnvironmentalProtection Agency. 19116. Test Method.t for Evaluatin R 5olid Waste.
Ph+v+ica#ChemicalMPIhcM+,SW._h, _rded.

U.S,EnvironmentalProtectionAgency, 19_, Guidance hJrConducting Remedial
invesligali+m.sand Fea_ibiiityStudie+_Under CERCLA, EPA/S40/G+_/O(M,

U,S, Environmental Protection Agent, l_ga. RL_kAsses._ment Guidance ,for Super/und,
I/Plume I: Human Health £_,aluatton Manual (Pan A)+

U.S+Envlronmeni.l Pro|©clion Agency+ 19Hgb, Risk A._se._,_mentGuidance for Super/und,
Volume It, Envi_mental Evaluation Manual, EPM540/I.89/{_I, Office or EmeqIency
and Remedial R_rmnae, Washington, D,C,, March,

U.S, Env|ronmenl.I Protection Agency, I_1,, Statement ./ W+_rk[.r Inorganic,_Analy_+i._,
_. No,ILM01.O,Contr,ctLaboratory Program

U.S,Envlronment,lProleclhmAgency.l_)h, Statememo]"W.rk[.rOrganic.+Anal}:¢is,
l_+c,No+eLM01,0,ContractLal_+ratoryProgram,

U.S.Environmenl.lProtectionAgency,I_I, StandardOlwratingPr++ceduresand Quali_,
A_+uranceManual,

U,S+Environment.IProtection Agency+ 1_2,, A Framework_+_rEced_+_h,ical Ri._'kAs._e,vsment,
EPA/6.t0/R+92/0OI,Risk As+e,smcnt Forum, Washing|on, D.C,

U,S, Environment.I Protection Agcncy. 1992h, Intenm Guidance on Interpretation and
Implementation uf Aquatic Life Criteria for Metals, I-[c,ith and Ecological Criteria
Division, Washington. D.C.

U.S. Fish and Wildlil'cService. !979, Classification o[ Wetlands and Deel_ Water Habitats of
the United Stales, Biological Service_ Program,FWS-OBS 79/31,

Walker, K. R,, 0, Shanmugnn, and S, C, Ruppel. 1983, "A Model i'or Carbonate to
Terrigenou_ Clastic Sequences," Geological Society of America Bull, 94:7(_)-12.

,, ,, im I I I I I I Illlllllll-



11-6

Webster, D. A. and M. W. Bradley, 1988, Hydrology of tile Melton Valley Radioactive
Waste Burial Ground at Oak Ridge National Laboratory, USGS Open.File Report 87-6_6,
Knoxville,Tennessee.Jnotcalledout in text]



Appendix A

GROUNDWATER DATA FOR ROGERS QUARRY,
1986-1992









A-6

111 i ii ii iii iiii inUlll fll i ii i ii i _ iii i ii i i i iii i iii i I

1¥1 .... _ (Si|Mtirrl) lii CH[I_ IYI |ire)

i



A-7

WELL CONSTRUCTION SUMMARY

Well Name: _,_,/_ Total Depth: /_

Location: __ (_;_'_"--"_ *

Drilled BIi:-_'_:_ (_ Af,(^uJ ,_) ........ Date Completed: IfN_ J'S"
Notes:
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WELL CONSTRUCTIONSUMMARY

Well Name: /_" ,, , Total Depth: _7/
Location: - ,_i.?_ '5_I_,_,,_i_' ............................... ii iiiii

o,,lec,eu:.._:_ek:c'e,tCOu.,._,,.).' - o,,, comp,e,ea:/_ _C _
Notes:

I

: --, Open Hole Die: _ 0" Top qO_Bottom _"7/.S"
I

J
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WILL CONSTRUCTIONSUMMARY

Well Name: _ _" Total Depth: /,_,': _ ...........
Location: , _" "
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WiLL CON_OCTION SUMMARY

Well Name lotel Depth, ....._........._.+__....::___....

Location: o,, _ E_"Drilled DU
Noleel

i

- 1I 1111111311............................... ii 11111111 ....... ii irrt 111 111, ,
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_i,d ,..,_,0 ,+' 10110111
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.... u_
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RXPLANA_ON OF ABBREVIATIONS IN APPI_'DIX A

- umllte_ umple

F =, filtered sample

NA - not analyzedfor this parameter

ND ,, parameterwasnotdetected
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OR RESULTS FOR GW.184

7,4 7.4 7,4 7.1
ALUMINUM...............o-F............ ..................................... <0.02 0,12
ARSENIC UF 0.007 < 0,005 < 0,005 < 0,005
BARIUM UF 0,0082 0,0087 0.011 0.018
BETA ACTIV (PCI/L) UF < 1 2.79 < 1 < 1
BORON UF 0.013 0.017 0,039 0.037
CALCIUM UL ..... 63 68 80 96 --"

CHLORIDE UF 1,2 1,5 1,6 4,9
CHROMIUM UF_ <0,01 < O__.0_........... __<O.01 0,01 _J
COPPER UF; 0,0059 < 0,004 < 0,004 0.0046
FLUORIDE UF_ 0_08 <0,10 0,20 0,10
IRON U_ ....0.0_4 ........ < 0,004 0,019 0,054
LEAD UF 0,004 < 0.004 0,013 < 0,004
MAGNESIUM UFI 5.3 7,2 9.7 9,6

' MANGANESE 0,0074 0,006
MOLYBDENUM UFi " <0.01 <0.01 <0,01 0.016
NIOBIUM UF: <_.007 < 0,007 < 0,007 O,11
NITRATE NITROGEN UF: 0.38 0.3 < O.11 15,_ =

PHENOLS UFi _ 0.002 0.009 0,003 0.006
POTASSIUM .... :UF_ .... _ < 0,6 < 0.6 , 1,5 2,1 1
SILICON UF 2.9 3 3,1 3.4

si3-DIUM ...........................- - .............. "-

ITITANIUM_ ,,UFt < 0.003 < 0,003 0.013 < 0.00-3- ,
URANIUM i UF;. _ . 0,003. i 0,001 ....... 0,00i ...... <0,001 .....
aNC ,UFk....0-o24 .... .....o, 627!/0:0o- <o,oo
ZIRCONIUM , UFI < 0,005 , < 0,005 _ 0,0071 < 0,005

i /

ALPHA ACTIV (PCI/L) F _ 1 < 1 ....! < 1 < 1
ALUMINUM F <0,02 <O,02 <0,02 ...... 0,995 ...._..,
ARSENIC F 0.006 < 0.005 < 0.005 < 0.005

BARIUM F ..... O._0093 : 0:0087 0.011 O.017
BORON - : ; F; _ _0,041 0.015 0.058 0,041: ,, , ,, ....: -- ,,_ ...,,,,,

;CALCIUM F ; 66 _ 71 81 95
COPPER ;_F ,!.......0.0055 < 0,004 < 0,004 --- 0.0095- "
IRON _ F! _ 0,0!9. ....: <O,004 0,0056 0.0073

i 0.004 < 0,004 0,008 , < 0,004LEAD ....... i F_
LITHIUM : F i <0.004 <0.004 0.026 _ < 0.004

,MAGNESIUM [ F i _- '_5:.5 .... , ......' ' : , 7-- Q 5_: ........... - §.7: _: 9,6
MANGANESE i F I 0,0053 0,0019 0,0071 ! 0,006

_: ,,

NIOBIUM _ F i < 0,007 < 0.007 < 0.007 _ 0.11
POTASSIUM .......... _rF": 0'87 ...... : 0:66 ........... .... : <'0:6 .........' .....::--:1.8- :

SILICON ; --F:,..... 3-'1.... 2,9 3. 1 ,I 3.3
SODIUM _ F' 1,5 1.6 2,2 ! 2.1

: _ -- ,,,,L ; 1__ _ ,....... ---_.: - _

STRONTIUM i F i 0.08 O,12 O.14 i 0,22_-_ .... ,

IURA-NIUM _ I-F..... 0'o02 0:001.......I,: o:o03 ' <o,ool
ZINC ...............: 1F ........ 0_.033 ' 0'0068 l 0,01 .... <0.00i- -
,ZIRCONIUM i--Fi '"<'0.005 <0.005 ,_,'.i,,','..... 0.009 1 <0.005 .......

i IIIIIIi IIIIIIIIII IIIIIIIIII
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GROUNDWATER RESULTS FOR GW-184

....Units MG/L un!ess sDec'dJ! 9'91 _, f( 11-91 jE 2-92 6-92
PH (STD UNITS) UF 7.2 ......7.2 7.7 ,, 714 _'J
ALUMINUM UF < 0.02 0-028 ,058 ,058
ALKALi'NI_ (HICO:3) UF 202 198 ............ 162 192
ALPHA ACTIVITY .,!PC! uF! .....0188,.i ().32 .........
BARIUM I UF! 0.028 0.025 .024,, [. ,,,,,

BERYLLIUM UF .00031

BETA ACTIV (_CI/L) UF ' 21'!3 ......... ....-(),42 i, i .......
BORON UF 0.069 0.041 .029 .036

.................. _

CALCIUM UF 88 88 76. ,, ,,,,,, ,,., ......... ,,,,

CHLORIDE UF 1 1.5 2 1.3
-COPPER uFi .....<0,00'4 0.02 ' .0084 .0089
....FLUORIDE .... UFI ............. .2 ..... .2
iRON ' UF - -0,039 0.026 01'023 .021
MAGNi_SILIM ....... Ul5.... 9 9.8 7.9 7.7
-MANGANESE .... UF- 0.0064 O.01'8 01()0i8 <.001
NITRATE NITROGEN UF 7,2 5.1 9.31 ...... 3 '"

.... ,,

-POTASSIUM UF 1.3 ...... 1.9 1.5 1.6
-SODIUM UF i.7 ..... 2,1 1.6 .... 1.6
-STRONTIUM ............. u F " O.19 .... 0.20 ......... .25-- _ .16
"SULFATE UF 27 28,8 ........ 23 22.9
_,,, ,,, , , , ,, ,, , , ,,,,, ..........

URANIUM UF
-ZINC U I5.... 0100'91 ..... 0.013 ........
, ,, _ t ,, ,, _ , , J '" ---

ALUMINUM F - 0.029 < 0.5'2 _ .11 "- .11
BARIUM F 0,032 ' 0.026 .......... .......024
BERYLLIUM F 0,0'0035 ..... .0039,,,

BORON F 0.048 0,03 .03 .0038
CALCIUM F - 83 .............. 92 ........... 79

COPPER ...... , ' F _ _ 0_0079 ....... 0.0078 , 0057 ......... 0.017
IRON F 0.068 <0.005 .022
MAGNESIUM F "9,5 10 ...... 7.8 ............ 7.8
MANGANESE,,.".,......... F,_ , Q,I015 ' 0'101"'6 "' .0017
POTASSIUM F 1.4 '" 1.8 .....1.6 1.6,, ,,,,, , .......... ,,, ,

sODIUM F 1.7 2. t 1.7 .....1.7
STRONTIUM '" F.... 0.22 0.20 .... ,25 .... ,16
URANIUM 'F ........................
ZINC ....... F ....... 0.015 0.013 .0048 ....... 0.027,, , ,, ,, ,, ,, , ......

,,,

TOLUENE UF 0.4

bis(2-ethylhexyl)phtha' UF..... 1.0 ................... "i ......
di-n-Octylphthalate UF 1.0 ..........
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GROUNDWATER RESULTS FOR GW-186

I MG/L unless spec'd ][ 03-86 04-86 i, 07-86 l{ 10-86 _'
PH (STD UNITS) I UF L

" 'I ...... _ .....

ALPHA ACTIV (PCI/L) I I ' 2
13ETAACTIV (PCI/L) UF 9 ' 4 10

...... ,...

CHLORIDE _ i UF ............. 1.4"i 1.5,6! .......... !9.1.. 17......

CHROMIUM !UF ,,
FLUOR]DE !"UF 0'289 ...... 0'3i ....... 0.2 .......... 0. i
SULFATE [uF' 68 ........... 66] ........ 64 6_3

i .............. 1 ........

ALPHA ACTIV (PCI./.L) F ................ 1 ..............
_,LUMINUM F t 0.053

m .....! .......A RSEN_C "1

FT 0.079 0.077]...... 0.o86 ......0.1BARIUM , i .....................
BERYLLIUM F ] i 0.0004
BoRoN ........... F ' " 0.14 0.12i ...... 0.12 0.16

_CALCIUM '.... ,,i....-,,[ i...... ' ,,,,,i,',120 ,, 11,"i0!..............._ 120 110'
CHROMIUM t F i 0.013
COPPER i F t 0.0076 .... ; ...........

__J

iRoN .... I FI.I ......0.....91. 0.52 .......0' 81 ....... 0.54 !
LEAD F i t 0.008 I

LITHIUM F.....I " 0.03 ........ 0.029' ...... 0.027 01033]
MAGNI_SIUM .... F .... 29 27] ___ - _ 30 291
MANGANESE F ............ 0.4 ' 0.3 i 0.33 .........0'3!
MOLYI3DENUM F 0.012
NIOBIUM F
iEHOSPHoRus F ..... 0.3 " 0.3
POTASSIUM F.... 9.1 6.8 5.4 ....5161
siLICON F .... 5.6 6 5.2 5.4-

i SODIUM F 31 32 31......... 36
STRONTIUM F }, .... 1.3 1.4 _ .....1.4 1.5-

TITANIUM F ! .........0.019 ..... 0.022
URANIUM .... F i 0.002 0.001 '! ..... 0.00-5

ZINC .......!. F i ..... 0.0016 0.0064 .......... 0.016 0.0043-
ZIRCONIUM I F i ...... [ 0.0079



A-19

GROUNDWATER RESULTS FOR GW-186
riUnits MG/L unless_[ 02-87 08-87 j___! 02-88 jr 1-89 1-90 ,___Ii 9-90

IPH, (STD UNITS) ! UFI 7.4 _ 7.1 7,5 !l NA NA +T --it
;ALUMINUM UF1 NA NA ND i NA NA _ 0,047
{ALKALINITY (HCO3) UF! NA _ 418 372 i NA NA ! 409

_UFi NA NA NA I NA NA i NA i, ARSENIC UF NA NA 0.11 NA NA 0.12BARIUM i '

BETA ACTIV (PCI/L) UF_ NA NA NA NA _ NA !
BORON i UFj NA NA 0.16 NA NA 0.13 i
CADMIUM UF! NA NA _ ND NA NA ! ND ]i

, CALCIUM I UFi NA NA _ 110 NA NA _ 110 i

iil
CHLORIDE UF NA NA 12.7 16.0 , 15.0 I 19 j
CHROMIUM NA NA , ND _ NA ' NA ND !
COPPER i NA NA _ ND NA i NA 0.0065 .
FLUORIDE NA , NA ; NA O. 150 0.20 t ND I
IRON NA NA I 1.0 NA NA ! 0.860 ]
LEAD t UFI NA NA 1.0 NA 0.0087 I ,.......... i 1 0.0087 i

i NA NA 0.029 NA NA NALITHIUM ,UF ,
MAGNESIUM UF! NA NA 30 NA NA 33 j
MANGANESE UFI NA NA ; 0.16 NA NA 0.15 I
MOLYBDENUM UF! NA _ NA ND NA NA ND i
NIOBIUM UFi NA NA ___NND .... , NA NA NA '
NITRATE NITROGEN UFi NA ; NA ' NA NA ND
PHENOLS i UF NA t N A. _ NA NA NA
POTASSIUM _UF! NA NA 2.8 NA NA 3.2
SILICON ! UFI NA NA 5.9 ! NA NA 6.1

SODIUM UFt NA NA 34 i NA NA 39

' UFI NA NA 1.6 ' NA NA 1,7
STRONTIUM I UF NA NA 61 i 71 71 65SULFATE .i i
TITANIUM UF NA NA ND i NA NA NA
URANIUM _UFi NA ! NA <0.001 ! NA NA ND
ZINC !UF I NA , NA ND ! NA NA 0.011

ZIRCONIUM UFI NA NA ND ! NA NA NA
iFt':-[ I _i ALPHA ACTIV (PCI/L) NA _ NA NA i NA NA NA

i ALUMINUM _ F ! NA i NA ND i ND 0.23 0.096 '
IARSENIC _ F I NA _ NA NA I 0.120 ND ND
BARIUM _, NA ' NA 0.11 _ O.1O0 .12 .12

F NA i NA 0.17 _ 0.130 ,12 .12 _,BORON __,

CADMIUM _` F NA i NA ND i ND ND 0.0024CALCIUM - _ F' NA i NA 110 , 110 110 110
COPPER i F NA I NA ; ND _ ND ND .0087

' NA 0,089 i .02 ,51 0.81
q

IRON iF NA _ ._
LEAD , F NA i NA NA 1 0.006___L0 ...... ND ...... i 0.0042
LITHIUM ........... F- NA NA 0.030 i NA NA NA
MAGNESIUM i_-F! NA NA 30 j_ 32 32 32
MANGANESE _ NA NA 0.16 t O.14 0.16 O.15

i 'I !
LMOLYBDENUM i F NA NA ND ND ND
NIOBIUM I_F! NA NA ND NA NA
POTASSIUM I F I NA NA __' 3.3 I 5.8 2,9 3.2
SILICON ! F} NA .........NA ....._ 5.7 l 5.7 6.4 5.9 I
SODIUM -" NA _----_- 34 '_ 33 35 38 I

STRONTIUM _t NA i NA 1.6 i 1,5 i 1.6 1.7 IT,T.N,O NOURANIUM NA NA <01001 i ND , ND ND l
ZINC _ NA ; NA 0,004 [ NO _ ND i .013

ZIRCONIUM F I NL NA ._,_ ND _.__j NA 1 NA ____t
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GROUNDWATER RESULTS FORGW-186 ___ _.; ;
L)nitsMG/L unless spec'd 9-91 ][ ..... 1'i-91 _ 6-92
_H (STD _Ni'I'S) ..... ,,',i'.i UP!_ ,', i','7- i,'i','r ;'7. !i',i i , 7, 1.... '7. i
ALUMINUM UF! 0.021 < 0.02 <.02 0,058..................... ,.... ,,.........

ALKALINITY UF 388 388 403 __ 412
ALPHA ACTIV (PC/L] UF 0.63 0.00 ............
BARIUM ...... UF ..... O.12 0.13 .14
BERYLLIUM UF ................ _ _ 0.0004
BETA AcTIV (PCI/L) .... UF ..........2.47 ....... 1.2'8 ....
BORON ........... UF ...............0.13 0.15 .........,, ' .1-4 -_ ...........1,6
CALCIUM UF 110 120 120
CHLORIDE UF .......iiiii1,3 " 13.6 .......... illl.. __'!_4'-=__ 12.
CHROMIUM ..... UFI .... ,,............ - ..........,,,,,, ,.........

COPPER UP' .... ...... .005,9 _L,

FLUORIDE UF 0.10 0,10 .2 .2
........................ o.s2 .Be......IRON .UP ..... 0.88 .......... ,........,,,,,,, ,,,. ,,,,,,,

LEAD UF
MAGNESIUM UF 34 .......... 34 36 ,',,'."_ _ 33
MANGANESE ......... UF ..........0. i'6 ........ 0. i"5 .16 .16
MERCURY ....... UF'I 0.00031' .......... < 0,0'002 .....,. ,, 'i",............... ,,,'.....
POTASSIUM .... UF,I , ,,2.6....... 3, 3 ....... 2.8 .......... 3. 4
"SILICON .... UFI ....
soDIuM'" UF' " 26 `_ ' ,., , "3_. ,., '""'__',',"'32 .. 33 ,"i ........
sTRONTIUM "UP' 1.7 1.,8 ....2..5,,,,_ _ 1.B
SULFATE ...... uF ' 67 ...... 70.,.,.2..... 66 ...... 66
-TITANIUM .... ,,,"',' UF ............... __ __
URANIUM UF
ZiNC UF 0.004..... ooo44.... ii'o027ii_ o03. , ,,

..... • _ _ : :: :_" ................ _ ................ ,_, ..... -:T : : :_: ::: v.....

ALUMINUM ............ F <0.02 0.02 .O46 .....i037 ........, , , . ,, ._ L , --L --

ARSENIC F
BARIUM ..... F O. 12.......... O.i3 . i-3_

I".'BERYLLIUM' ,,,F ,-.......... ','.,.... ,,,, _ .00048
BORON F 0.'13' 0.16 .14' .. " - ,1--6 -
C_ALCIUM F .......1i0, ...... ' 1!0 .......... 1.2,0....
COPPER ........... F .01 ....... ......
........ , , ,,

!NON F ......10'88 ..... 0.7,,9 ......... '85 ...... 11
LEAD F ................ , ..............
'LITHIUM ..........F .................. -
'M-AGNESIUM .......... F " 34 - 34 .......... 35 33 __
....MANGANESE .... ",' .........F...... O,,1e, ............, 0.15 .............. .16 ,16 _
MERCURY F < 0.0002 < 0.0002

pOtASSIUM F........ i 2,81 .... 3,'i'.'1'i, , 3:2 , 3.4
SILICON . F

l II l _ . I ' I . ..... ........ __. --L: .... Lll' : ................

SILVER F .093...... i .i j _= L S',_J ' ' "' " '
,,,,,j ,,H '' _ "" "'"'"

SODIUM V 25 3S 31 32, ,..... , L.. " .L I I L ........ - """

STi_0NTIU"M .....L.. r F 1.7 1.8 , 2.4 1.8............ i , ,,, ,,,, i,L:_,,,,, ,
,, ,, , . : . ..:. _.. ...... ,,

TITANIUM F ....................... --i IlL

F

ZNC ..................F ii0:O07! .......<o:0o ....0o55:: ....._

ZIRCONIUM F ..........................
........TOLUENE"- ....'....... 'UF ....-"O'gO::__:- ...............'...... _'.................. ............. -
_i.2.4.trichlorobenzene UF 4.9 .............................................
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GROUNDWATER RESULTS FOR GW-187
;t_-M-G/Lunless spec'd 03-86 ]L 04-86 i 07-86 10-86
L

i 1.34, ALPHA ACTIV (PCI/L)! UF 11.5 ;
BETA ACTIV (PCI/L) UF 13,3 f <2 <2 < 2

i 4

CHLORIDE i UF 7.1 i 6.6 6.4 25.0
i FLUORIDE i UF 0.4 0.5 0.5 0.2

[SULFATE LUF 57 65 67 66
ALPHA ACTIV (PCI/L)[ F,
ALUMINUM '_ F <0.02 0.02 <0.02 0.04
ARSENIC IF]
BARIUM i F 0.13 0.12 _ 0,12 _ 0,15
BORON L_E__ 0.34 0.35 ' 0.40 _ 0.47
CALCIUM LF 55 49 62 55

COPPER _ __IRON 0.043 0.007 0.047 I 0,087
LEAD t F i < 0,004 < 0,004 _ 0,006 < 0,004
LITHIUM i F i 0.088 0.100 _ O.120 i 0.140
MAGNESIUM F ', 21 17 18 _ 18
MANGANESE ' F! 0.0051 0.0019 i <0.0010 0.0037

' 0,013MOLYBDENUM , F ! <0.01 ! 0,011 _ 0,016 !
PHOSPHOROUS F ; < 0.2 < 0.2 t 0.28 < .0.2
POTASSIUM ' Fi 0.7 <0.6 _ 1.3 _: 1.6

........ i ..... _........ t 3.2 _ 3.3SII_ICON FI 3.5 ...... 3.3 i
SODIUM F I 21 17 t 15 37
S--TR-0NTIUM ............. F I 0'68 ...... 0'63 i'_-- 0.58 F 0.65
TITANIUM F .....< 0.0.,0,3 ..........< O.00_3 i ........0.01 6 < 0,003

URANIUM , F i 0.002 0.003 ! <0,001 0,004
!ZINC ........! F i 0.0036 0,001 i 0.0075 _ <0,001
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GROUNDWA_TTERRESULTS FOR GW-187
_Units MG/L unless sgec'd il 02-87 08-87 ;_ 02-88 '; 01-89 01-90 j= 09-90
PH (STD UNITS) _ 7.9 7.7 7.8 i 6.7 ; NA 7.1
GROSS ALPHA (PCI/L)L_UF! 0,2

:UF i NA NA ND ND NA 0.045
ALUMINUM _ t 277 277ALKALINITY(HC03) i UFI NA 221 i 215 238 i
ARSENIC ;UFi NA NA t NA 0.062 NA I
BARIUM ' UFi NA NA i O.17 0.26 i NA 0.23 ;
BERYLLIUM _UF! NA NA 0.0004 _ ND _ NA ND
BETA ACTIV (PCI/L) _UFi NA NA . , 0.75 , NA i
BORON ,UFi NA NA _ 0.59 , 0.53 i NA 0.59 i
CADMIUM UFt NA NA T ND ND , NA 0.0036
CALCIUM TUF! NA NA _ 53 56.0 , NA __ 50
CHLORIDE !UFi NA NA _ 28 150.0 i 78.0 93

rCHROMIUM i uFi NA NA ND ND L NA

COPPER i UF NA NA i ND ND , NA 0.0063
FLUORIDE , uFI NA NA , NA 0.950 _ 0.70 .60

_IRON TUFi NA NA 0.11 0.100 NA .160
'LEAD !UFi NA _ NA _ NA ND L NA ND

_ .14 NA NALITHIUM _ NA NA
MAGNESIUM , UF! NA NA _ 19 23.0 _ NA 20.0
MANGANESE UFi NA NA t 0,004 0.0013 NA 0.0045
MOLYBDENUM 'i _ NA NA ; ND ND NA ND

.NIOBIUM UF! NA NA ND _ NA ' NA NA
, _ i ND _ NANITRATE NITROGEN IIF, NA , NA i
_PHENOLS I UFi NA i NA i ' ND , NA NA

2.9 , NA 1.9
LPOTASSIUM UF1 NA i NA _ 0.8 ...._, :
_.SILICON UF! NA NA i 4.1 ; 4.40 1 NA 4.5
sODIUM UFi NA , NA ! 43 _ 130.0 i NA 100

OFi NA NA t 0.71 1 0,870 i NA .87 1STRONTIUM i

SULFATE UF[ NA NA ;l 48 ;i 88.0 _f 40 37

TITANIUM _UFi NA NA i_ ND I NAND _+_ NANA 1-uRA, J,UM i UFI NA _ NA 1 0.001 !
ZINC UF i NA NA i 0.0075 i ND l NA 0.0057 i
ZIRCONIUM ' UF} NA i NA i ND NA ! NA ,

! _[ i ! _ NA NA
ALPHA ACTIV (PCI/L) '_F i NA NA _ .20

0.75 ! NA NAGROSS BETA F i NA ' NA , ,
_ = . +

ALUMINUM _ NA __ NA ____ ND ND 0.02 0.066
,ARSENIC F' N_ ' NA + ND _ ND .............ND.......... ND

LBARIUM _ NA 1 NA O.17 .26 0.220 .23
I BORON .......... ,{ Fi NA _i NA 0.57 i .55 0.61 .59

NA 58 ; 56.0 54 50_LCIUM i F I NA _
i COPPER NA ND ND ND 0.0069i Fi NA i

.........._ .... " i 0.0077 0.07 0.10
_IRON i F j NA i NA 0.19 i
L_A-D ':F! NA [ NA NA ___ 0.0044 ND ND

[_LITHIUM _ NA 0:14 ! NA NA NA

iMAGNESIUM _ NA _. NA 20 _ 23 22 20MANGANESE i F _i NA ! NA 0,0099 ! 0.00130 .0043 .0038

i NA ND --.4 ND ...................
[-I_OLYBDENUM NA _ +......... I NA NA NA __;I NIOBIUM NA I NA ND _.

F! NA i NA 1.2 ' 2.9 1.50 2.0

[POTASSIUM , ii Fi NA t NA 4.3 ! 4.3 4.6 4.6

i NA : NA 48 __I_ 0_il- IF.. NA ! NA i ....... 0_"/4 I 0.88 0.86 .88
TITANIUM i F_; NA .'+ NA ND ; NA i+ NA , NA
rURANIUM ...... , F NA , NA , <0.001 , ND , ND

ZINC ........ L_FF_ NA ' NA i <0'001 1 ND i NAND .0060NA[LZlRCONIUM NA L NA j ND I NA
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GROUNDWATER RESULTS FOR GW-187
-91-....... ill 1[0riits MG/Lunless sp,ec'd [ 9 _ 1-9i i[ .......2'92 ....]i ....6-92 _,)

#H "iST'DUN°ITS) iii,,,' :UF ...........7.6;"_',;......... 7.1_,ii,i_ , '"" _=.....'i" .....,,71.5. ....
ALUMINUM UF 0.039 < 0,02 ,061
.,_LKALINITY............ UF .... 2'58 ....... 261 .......... 26() ............ 279 .........
BARIUM .............. uF 0.2 .......0,21 ............ ,00031

BERYLLIUM....... t UF < 0'i"0003 .........< 0'11,',0003................. _............... ,2:3........ ,.,. -- ,,., ,, i ,, ,, ,, ,,,,, ,.,

BETA AcTi_VI(pCI/L) I UF 3,72 3.72
BoRoN.......... ,,, ,,,,........IUF.,, ; O.'61,,,",",.....",', O.64 ..... " ,, -156 ............., ,,,,",".58, ',',',,_
CALCIUM . UF. 51 52 51,0
CHLORIDE................. UF 43 ............ 5 i ..... ' .... 63 ...... 54.3 ........
FLUORIDE UF 0,60 0,60 .7 .8
IRON ................ U F ..... ' 0 , 1 5_ -- l IIl llll l 0 ' 1 8_ l Ill iI l ......... _ .... ." 14 , l' l l ] --_' l l:ll :llI I' l I l l ' 2 llllll: l l- l _ l l J

MAG NEsIUM ..... UF! 21 2 i 20 20.... , ,,. ,,,, ,,

MANGANESE UF;-0.0028 ....0.0045 .0027 O.0041
....POTAS.SIUM ............ UF' 3.2 - 2.6' i i-1.4 [_ - 1.7
SODIUM UF 65 68 77 72
STRONTIUM UF: .... 0.87 ....._ ',i 0.85 ........ ..... i_'8_ 7 ........... ,88 _ .."
SuLFAITE _ UF ...... 26 23 33 21.4
URAN=UM UF
>,NC..................UF O.OOSa 0.0024............:6049......... 066a
........._ .... r............ , ,,,,, i, __ ,,,,, ,, i ........

................ _ ........................ , ................ i I IIII II I ,

ALUMINUM F 0.065 1 <0,02 .025 0,O61
, ,, .... ,, ,,M,, _ '" 4 ' '"' '" ' ' ' : " ''" -_ -- ' "

BARIUM F 0.2 O.21 22

BERYLLIUM F ' 0.0003 ' 0100047 ......i_ :-,I, i .... i_ ' .00031 "' ,...... L ,, =' ' I ,; ."" [I L , I

BORON F 0,60 0.62 .57 ,58
: i,.,,,i, . .......... _ __ , ,i,,,,, , i , ........ - ..... , if,, , , ,

CALCIUM F 50 49 51
CoP_PER.................. I_............................ -.... ..... .0085
IRON .............. F -- O,14 - 0.13 ........ ......., i'3, L ........ ,19

,, , ,., . ,, '," i , ii. ,, ii,,, , ,.,,

LEAD F -- ,, ,, ,

MAGNES!UM _ ]7] F ....20 ................. 21 20
MANGANESE F 0.0028 ...... 0.0045 ..... .0.O3 ,], , ' .O05 ..
POTASSI.UM i F .... 2.6 3.0 1.9 1.5......... _. j ,, , _- , i ,,. . i , J , , ,., , _ ,,,,,,., -- _ ,,. i

SODIUM F 67 68 77 _ 70
STRONTIUM ......... F '0.85 0.85 ....... 0.81 .......... 0.87 ......
URANiuM .................................... , ......
ZINC ' ' F _ 0.0!1 0,005 ....... <,.0,02 ........... ,0043,",

f _ Ill = I II IIIII IIIIIII
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GROUNDWATER RESULTS....F_ OR GW-188 -_._=__ ....,, .................
MG/L unlesss__ec'd 02-86 04-86 07-86 10-86 10-86
PH (STD UNITS) UF NA NA NA NA NA
ALPHA ACTIV (PCI/L) UF 20 < 1 21 .... <2 .... <2
BETA ACTIV (PCI/L) UF 36 4.59 27 4 4
CHLORIDE UF 3.8 7,6 8.2 7.4 7.1
FLUORIDE UF 0.52 0.60 0,70 0.50 0,40
SULFATE UF 26 33 33 33 27

ALPHA ACTIV (PCI/L) F
ALUMINUM F 0,031 <0,02 1.6 0.06 0.04
ARSENIC F 0.008 < 0.005 0,006 < 0,005 < 0,005

BARIUM F 0,037 0.015 ........ 0.120 ..... 0.027 0,022
BERYLLIUM F < 0.0003 < 0,0003 0,00080 < 0.0003 < O,003 .
BORON F 0.26 0.13 0.13 i O,15 O.14
CADMIUM F < 0,003 < 0.003 0,0041 <0,003 <0,003 '
CALCIUM F 27 21 41 33 35 ;

' COBALT F < 0.005 < 0.005 0.010 < 0,005 < 0.005
COPPER F 0,0064 < 0,004 0.098 < 0.004 < 0,004
IRON F 0,0210 <0.004 1,6000 0.0053 O,014
LEAD F 0,008 0,004 0,020 < 0,004 0.005
LITHIUM F 0.022 0,023 0,020 O.018 O.018

l,

MAGNESIUM , F 22 15 22 ! 23 22
MANGANESE F 0.34 ' 0,13 2.00 _ O.061 O,15
MOLYBDENUM i F <0.01 _ 0.11 t 0.012 " <0.01 _ <0.01

i '7
NICKEL F <0.01 _ <0,01 ' 0.016 t <0.01 <0.01
NIOBIUM i F <0,007 <0,007 <0.007 0,11 I O.11

, J <0.2PHOSPHOROUS I F < 0.2 < 0,2 I 0.34 < 0,2
POTASSIUM I F 22 14 1 5.8 4.3 3.9

_ 1 4 8SILICON t F 4,9 i 4 t 5.1 5.1 _ .
SODIUM F 22 _ 46 i 24 22 I 23
STRONTIUM F 1.5 _ 0,93 I 1.4 , 1.8 .i 1.4
TITANIUM F <0.003 <0,003 0.O17 <0.003 _ <0.003
URANIUM _F 0.001 " 0,002 0.002 0,001 0.003
ZINC F 0.0011 '_ <0.001 0,074 _ <0,001 0.0051
ZIRCONIUM ' F ! ! ........
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ALUMINUM UF NA i NA ' 1.4 NA

ALKALINITY (HCO3) UF. NA L 228,0 196 NA 199 i
ARSENIC "UF,.__._i NA !......... N-_,.............._...................NA ............................-NA ......................................................................"
BARIUM UF', NA I' NA .........01047 ..................................NA ...........................................................
BERYLLIUM _ NA
BETA ACTIV (PCI/L) UFi NA I NA NA

BORON UFt NA L. NA 0. i 4 .................N_A................................................
CADMIUM UFi NA i NA .........0.__0061...................._N_A_.........................ND ...............
CALCIUM UF; NA ' NA 33 NA
CHLORIDE UF! NA NA .................5:8 ................................(_-.-O........................................,4......................
CHROMIUM UF NA NA ND NA ND
COPPER UFi NA NA 0,0052 NA
FLUORIDE !UF-T NA NA NA

IRON '__UF_ NA NA 1,6 NA
LEAD _UF} NA NA T NA S...................N-A...................................0-04---8.............

LITHIUM _r NA NA ! 0.021 NA

'MAGNESIUM _ NA NA _ 26 NA
'.MANGANESE _U___FF! NA NA _ 0.21 NA
MOLYBDENUM __UF! NA NA ND NA
NIOBIUM !UFi NA ,- NA ND '+ NA

i NITRATE NITROGEN _Fi NA NA .......... __ NA
I PHENOL S i UF NA NA NA
: POTASSIUM _ NA NA 1.4 NA
SILICON i UF( NA NA 6.1 NA

SODIUM --:UF! NA NA 1B NA
STRONTIUM TUFJ NA NA 2 NA

i SULFATE _ N-A-_ NA 35 33 34
i ! U-#T NA NA 0,0095 'TITANIUM t NA

• i NA jURANIUM _UF! NA _N_ A 0 001
ZINC i 0F! NA NA 0.015 ' NA
ZIRCONIUM _UFi NA NA ND NA ;.

ALPHAACTIV(PCI/L) i F I NA NA
F NA NA < 0.02 ,028 NDALUMINUM _......

ARSENIC _ F NA NA ' ND ' ND___,_ -r

BARIUM i F NA NA 0.04 ! 0,03 .. ,030BERYLLIUM i F NA NA 0.0003 + ND ND
r BORON _ NA NA O. 13___._._/ 0.20 ,12
CALCIUM _ F NA NA 33 _ 31 28
COPPER !---F' NA NA < 0.004 _ ND , ND
IRON t F NA NA 0.0055 f 0,031 ND

LEAD __ NA NA NA ! ND ' ND
LITHIUM _ I- NA NA 0.019 ! NA T NA

MAGNESIUM _--F- NA NA 26 t 23 : 23MANGANESE i F NA NA O. 14 0,11 " .077
MOLYBDENUM i F NA NA ND i i ND

I __ T tNIOBIUM , F NA NA ND NA NA
POTASSIUM j F t NA NA 1,7 _____ 4.6 11.0
SILICON ! F! NA NA 5.8 l 5.3 ! 4.8

i i 7 : 25 24SODIUM ! FJ NA NA +
STRONTIUM _ Fi NA NA L 2.1 i 1.7 1.5

TITANIUM ' F i NA NA t <0.003 ! NA _ NAURANIUM iF-! NA NA 0,001 i ND : ND
'ZINC [-F [ NA NA L_._._._<0,001 j 0,022 ND

Z.IRCONIUM _.F___ NA NA ] ND __._| NA NA
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FOR G_ .189

s. spec'd _86
PH(ST.D UNITS) UF' NA NA NA NA
ALPHA ACTIV (PCI/L) UF 3 1.16 2 3 i
BETA ACTIV (PCI/L) UFi 16 20.41 19 5 i
CHLORIDE UFI 39 46 25 83 i

FLUORIDE UF 0.719 .__. 0.8 0.5 1.2 i
SULFATE _UF; 63 ; 59 58 40

__ALPHAACTIV (PCI/L) I F, ,
ALUMINUM F i i O.12,_. _ -- _ ........

_ARSENIC F_ i I
: BARIUM F i 0,059 0,056 0,047 i O.110

: _ ................. " '" ' i

BORON F ' 0.34 : 0.32 0.24 _ 0,50
CALCIUM F 42 30 41 !..... , 43
CHROMIUM F <0,01 <0.01 <0.01 0,048

• COPPER F 0,0076 < 0,004 < 0,004 0.029
IRON i F 0.0i 90 0.0098 O.1 ! O.1200
LEAD F < 0.004 < 0,004 0.011 ! 0,006

_LITHIUM F i O.14 O. lr__4"....... ' 0. 14 ! O.16J

MAGNESIUM ...... ! F _ !5 14 i 16 t 16
MANGANESE _ F J 0.088 0.052 0.071 .......} 0.100
MOLYBDENUM I F _ <0.O1 <0.01 <0.01 *! 0.019

i.NICKEL .................... F ! , <0.0i - _<0:O! ..... i <O.01 ! .........._ 0.0.!! ......
NIOBIUM t F ! <0.007 < 0.00_7 . < 0.007 ! ........0.0,1 ....
POTASSIUM I""F! .....24 19 ! 25 } 6.2
SILICON J F [ 4.7 5.5 ......... ! 5.1 l 5.6 , ,,,,,,,,,,,

SILVER t F! <0.006 <0.00,6 1 0.0064 .... ! 0.016
SODIUM I- F ! 170 170 i 120 I 200
STRONTIUM

t-:F' 089 087 ! o78 lo0.003 <o.oo3 oo2o i <o.oo3,TITANIUM _ , < _ ._..................
_URANlUM ! F { 0.004 0.002 , <0,001 0.004

; i ,,,, ,, I

tZlNC i F ! 0.0011 I 0.00i9 0.0037 ; <0.00i
i ZlRCONIOM .... .;I F ........ < 0.005 ! < 0.005 < 0,005 ' 0.019
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GRq RESULTS OR

_A_L_PHAACT_!V(PC//L_).................. __i...........................< 1 ................... _ _1 ........................ < 2
ALUMINUM UF NA NA NA 0'022
ARSENIC UF: NA NA NA
BARIUM UF NA NA NA O'15
BETA ACTIV (PCI/L) UF 5 2'39 5 < 2

BORON __;UF; NA :___ NA NA 0'27
CALCIUM UF NA NA NA 42
CHLORIDE UF 10'7 21'8 20 21
CHROMIUM UF = NA NA NA

COPPER ._UF_F_........... N_A_.................................NA_.......................NA_ ........
_FLUORIDE UF 0,273 0,5 0,4 0,2

..!RO_.N_............................. _._UF NA NA NA 0,047
LEAD UF NA ................. "N'A ........................... N-- A ..................... 0'006 ....

LITHIUM UF+ NA NA _ NA................... 0,076 ....
+MAGNESIUM NA NA 19
+MANGANESE UF + NA NA NA............. 010535

'MOLY B-_D--EhI-U]_...............'U+F_.............NA .................i_.ii_-_[i-i_Ni_-.-_i+i[i___ii............N.+A.........................0,01 .......
• , UF NA _ NA NA

_PHENOLS _0_! _ r NA _ ..............0,003 ...........
i POTASSIUM *-0F NA _ NA NA 2,5

rSILiCON -U-'-F. _ NA NA ..................4:5...............
'SODIUM ' UF NA 1 NA NA 92

;STRONTIUM' _0-F'_ NA Jr1 NA ......................................................NA 0,95
i SULFATE UF_ 58 49 48 43
TITANIUM NA

'URANIUM "uF_ NA 1_ HA NA 0,003
ZINC "Li"F ...................

'ZIRCONIUM _U--F_'_A NA NA 0,011

-ALUMINUM "-F-" < 0,02 ......... 0,029 .....
ARSENIC F

BARIUM . F O, 12 L........#-'.-1.2...........................-0-'.!-0......... O.1.....
BORON F O, 15
CALCIUM F 63 15
COPPER F

i LEAD F < 0,004 I < 0,004 0,005 0,005
LITHIUM IF 0.028 [ 0,061 _ 0.070 0,074

' MAGNESIUM k_, 23 _ 18 ............19.............................1_-9_..............i,....................................

MANGANESE _-_ 0,0068 < 0,001 < 0,001 0.0048

NICKEL __FF_; < 0,.01 ---_ < 0 01 < 0,01 ........... 0-.03 .............

,NIOBIUM i!__=} : ,. :
!POTASSIUM I_L_; 2,-1 -- 2.1 3,9 2,7
SILICON ! F_A_ 4.4 4.3 .........

'SODIUM ; Fj _ 81 90o. o " 0,97
LSTRONTIUM _ 1 , ' , =tTI--TANIUM <____ 0,014 < 0,003
URANIUM L_FI_ <0 '601 ....[ O.001 .... .......
ZINC I F[ 0:00_1'2['._i : 0,0024 <0.001
[ZIRCONIUM I F[ -- '""' _ --] '
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GROUNDWATER RESULTS FOR GW-318

;lU__p_nitsMG/L unless spec'd i 02-88 05-88 : 07-88 10-88
i PH (STD UNITS) _UF! NA NA ! NA 8.0
i ALUMINUM ' UFI _ 0.410

1

ALKALINITY (HC03) UFt NA NA _ NA 281
ARSENIC ;IUFi NA NA Tt NA 0.0068
BARIUM UF! NA NA NA 0.64
BETAACTIV(PCI/L) PUFi
BORON I UFi _ 1

CALCIUM I UF] NA NA NA i 59

CHLORIDE ,i 1 'UF 8.4 6 7 ; 10

CHROMIUM ! UFl NA NA NA 0.016
COPPER f UFI NA NA NA 0.047

FLUORIDE i UF 4.5 3.38 3.80 3.73IRON UF i NA NA NA 3.4
, LEAD I UFI NA NA NA 0.023

_LITHIUM i UF NA i NA NA 0.17! MAGNESIUM UF! NA I NA NA 9.5

i MANGANESE ' UFi NA i NA NA 0.04

MERCURY ; UFI NA t NA NA NAMOLYBDENUM ,IUFi NA NA NA ND
NICKEL ' UFi NA i NA NA 0.054

NIOBIUM iUFi NA t NA NA NDNITRATE NITROGEN I UF! NA NA NA ND
POTASSIUM I UF NA I NA NA 5.7

RADIUM (PCI/L) ! UF NA I NA NA 0.14
SILICON i UF NA NA NA 2.3
SODIUM UF NA NA NA 140
STRONTIUM UF NA NA NA 2.5 ,
SULFATE UF 36 40 32 26
TITANIUM UF NA NA NA .0055

URANIUM UF NA NA NA ND
ZINC I UF NA NA NA 0.055

ZIRCONIUM UFI NA NA NA ND ,I A'PHAACT'V lF 0o00 0.0 , <00
BORON F 1.6 1.6 1.5 1.7

CALCIUM F I 9.8 14 14 16
COPPER ' F! ND ND ND ND
IRON F i 0.045 0.017 0.011 0.010
LEAD F i < 0.004 < 0.004 0.027 < 0.004I

LITHIUM F i 0.18 0.16 0.15 0.16
MAGNESIUM F I 8.1 8.1 8.6 7.4

MANGANESE F ] 0.015 0.011 0.0016 0.007
MERCURY F i 0.002 < 0.002 < 0.002 < 0.002
MOLYBDENUM _ F, <0.01 0.013 <0.01 0.015

NIOBIUM i ! I < 0.007 0.015 < 0.007 < 0.007

POTASSIUM 11.0 7.9 5.1 8.0
SILICON 3.0 3.0 3.1 2.7

SODIUM J F I 140 130 130 140

STRONTIUM t it 0.81 0.83 0.91 0.78

TITANIUM ND ND ND NA
URANIUM 0.001 0.007 0.002 0.004
ZINC , F, 0.0015 0.0040 <0.020 <0.020

ZIRCONIUM l [F ND ND ND ND
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GROUNDWATER RESULTS FOR GW-319

_Units MG/L unless spec'd JL 01-88 05-88 07-88 .... 10-88 ,i
I PH (STD UNITS) UFI NA 8,0 7,8 8.0 /
ALKALINK\ITY (HC03)UF! 96 103 93

ALUMINUM ' UFI 0,063 0.061 0.048
_ARSENIC !UFj NA 0,22 0,14 0.17
BARIUM :UF} NA 0,057 0.078 0,063

_BETA ACTIV (PCi/L)
_BORON 'UF = .40 0.44 0.39 0.57

ICALCIUM _ NA 54 54 52

I CHLORIDE i U_-F 4.6 4.0 5.0 5.0CHROMIUM _ NA _ ND ND ND

COPPER i iJF i ND l ND ND
FLUORIDE ]UF 0.50 j 0.33 O.40- 0.30

'iRON 'UF j 0,028 .... <0,004 ........ 0,062
LEAD ..... UF .......... < 0,004 i 0,0078 < 0.004
LITHIUM ..... UF NA 0,16 [ 0,14 O. 12

MAGNESIUM I UF NA ' 13 ] .... 13 13
MANGANESE TUF ...... NA ] 0,0041 ! 0,00i 0..,0046
MOLYBDENUM UF NA 0,079 0,053 0.081

'UF! NA 0,014 <0,007 <0,007NIOBIUM ' .
NITRATE NITROGEN UFI NA O. 16 < 0,11 O. 13

PHENOLS UF! 4_POTASSIUM !UF NA 6.1 4.7 6.5 it-

_SELENlUM i UFi, NA 0.016 0.010 0.013 i
iSlUCON UF NA 2.5 2.6 2.1

iSODIUM IOF NA 6.5 6.2 6.2
STRONTIUM : UF NA 0.45 0.48 0.46
SULFATE I UF 74 77 93 86

TITANIUM t ijF NA ND ND ND

URANIUM UF NA 0,010 0,010 0,002
VANADIUM UF NA 0,034 0,028 0,026
ZINC UF NA 0,0032 ND ND

ZIRCONIUM iUFi NA ND ND NDALPHA ACTIV (PCI/L)
ALUMINUM F l 0.088 0.063 0.082 0.064
ARSENIC F ! 0.20 0.22 0.14 0.18 1

BARIUM 'F' 0.070 0.057 0.079 0,063 j

BORON [ ii 0.40 0.44 0.39 0.57
CALCIUM 55 54 54 50
COPPER ND ND ND ND

IRON i ;1 0.02 0.01 <0,004 0,026LEAD 0.005 <0.004 0.015 <0.004

LITHIUM I F I 0.17 0.16 0.14 0.12

M,,NESUjit1, , ,MANGANESE 0.0041 0.0031 < 0.0010 0.0032
"M o LYBDEN UM .073 0.090 0.072 0.075
NIOBIUM < 0.007 < 0.007 < 0.007 < 0.007

POTASSIUM t _ t 4.5 6.1 5.0 7.6_SELENIUM 0.0200 0.0160 0.0098 0.0120
SILICON ! F 2.6 2.4 2.6 2.1

_SODIUM Ij F 6.1 6.5 L 6.0 7.0
i STRONTIUM F 0,47 0,45 I 0,48 0,44

If-TITANIUM _ ND ND ND ND i,URANIUM < 0.001 0.011 0.002 0.009 1

[_VANADIUM F 0.036 0.033 0.026 0.027 Ii

I-ZINC ;: 0.0100 0.0065 <0.02 <0.02 j!ZIRCONIUM ND ND ND ND
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ABSTRACT

Preliminary groundwater investigations have been conducted for a formerly used
waste disposal site, Rogers Quarry, on the U. S. Department of Energy Y-12 Plant.

Data on hydrostatic heads and water quality for the shallow flow regime in soils
and the upper weathered bedrock zone and deep flow regimes within the bedrock
below the zone of significant weathering have been obtained. During CY 1986
wells at this site were monitored for inorganic and organic indicator parameters.
There is, with minor exceptions, no evidence of contamination entering the
groundwater system from this site. This document provides an initial summary and
interpretation of hydrostatic head, water chemistry, and water quality data
obtained during CY 1986.
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EXECUTIVE S_¥

Water balance, calculated from measurements or estimates of

surface water inflow, surface water outflow, precipitation,

evaporatlon, and change in storage volume, is used to estimate losses

to groundwater from ponds, lakes, and reservoirs. The water balance of

Rogers Quarry, which has been used as a waste disposal facility for the

Oak Ridge Y-12 Plant from about 1962 to the present, is pertinent to

i future remediation and closure of the quarry. The data obtained can be

used, in conjunction with groundwater-level and -quality data, to

determine whether waste contaminants disposed of in the quarry are

migrating or have the potential to mierate into the groundwater. If

water-balance and groundwater-level data indicate tha_ the quarry

functions llke a sealed basin wlth respect to groundwater, _hen

contaminant migratlon, except via surface water outflow, is unlikely.

To determine a water budget for Rogers Quarry for the period

Janua,-y i0 1987, through June 30, 1988, we have collected and analyzed

data for five of the six components of the water-balance equation

(i.e., inflow, outflow, precipitation, evaporation, and change-ln-

storage data). Daily data for these five parameters were entered Into

a Lotus 1-2-3 (TM) spreadsheet. With five of the six elements of the

water-balance equation measured or estimated, the sixth and unmeasured

element, daily net seepage residual (equivalent to net loss to or net

gain from groundwater), was automatically calculated by the spreadsheet

with the water-balance equation

seepage residual - outflow + evaporation + change in storage - inflow -

precipitation.

The spreadsheet was also used to calculate monthly totals for the six

elements of the water-balance equation.

Analysis of the Rogers Quarry water-balance data and groundwater-

level da_a for seven monitoring wells near Rogers Quarry for the period

January 1987 through June 1988 suggests that the quarry is relatively
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tight with respect to exchanges with local groundwater. For the 7-
month period with the most reliable hydrologic data (December 1987-

_une 1988), the quarry-measured net inputs and net outputs appear to be

nearly balanced (i.e., the unmeasured parameter of net seepage residual

fluctuates closely around zero). There is a slight negative residual

over these 7 months (average cumulative residual - -0._6 x 106

gel/month), suggesting that the quar_-y is only a minor recharge source

into the shallow groundwater system. From these results in conjunction

with previously published water-quality data, it appears _hat

contaminant migration from Rogers Quarry into local groundwater may net

be a major concern during future remediations.
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EXECUTIVE SUMMARY

This report provides an introduction to the present state of knowledge of the
geology of the Oak Ridge Reservation (ORR) and a cursory introduction to the
hyd.rogeology. An important element of this work is the construction of a modem

detailed geologic map of the ORR (Plate 1), which remains in progress. An understand-

Lug of the geologic framework of the ORR is essential to many current and proposed
activities related to land-use planning, waste management, environmental restoration,
and waste remediation. Therefore, this report is also intended to convey the present
state of knowledge of the geologic and geohydrologic framework of the ORR and vicin-

ity and to present some of the available data that provide the basic framework for
additional geologic mapping, subsurface geologic, and geohydrologic studies. In addi-
tion, some recently completed, detailed work on soils and other surficial materials is
included because of the close relationships to bedrock geology and the need to recognize

the weathered products of bedrock units. Weathering processes also have some influ-
ence on hydrologic systems and processes at depth.

Major long-term goals of geologic investigations in the ORR are to determine what
interrelationships exist between fracture systems in individual rock or tectonic units and
the fluid flow regimes that are present, to understand how regional geology can be used
to help predict groundwater movement, and to formulate a structural-hydrologic model
that for the first time would enable prediction of the movement of groundwater and
other subsurface fluids in the ORR. Development of a state-of-the-art geologic and
geophysical framework for the ORR is therefore essential for formulating an integrated

structural-hydrologic model. The groundwater systems of this area are similar to those
of large areas of the humid eastern United States that are underlain by consolidated

sedimentary rocks of low hydraulic conductivity. Partly because of their low water-
yielding capabilities, but more because of their intractability to established mathematical
representation, such systems have not been as extensively studied as have ttaose that are
more productive and more tractable. Now, with the emphasis on environmental protec-

tion and restoration, and in light of the enormous costs attached to corrective actions, it
is essential that these systems be better understood and quantified so that conceptual
models can be verified and suitable numerical models can be developed and apphed.

The Oak Ridge Hydrologic and Geologic Study (ORRHAGS) Project was begun i.n 1987
with the intent of coordinating these efforts and involves geoscientists from both the
Environmental Sciences and Energy divisions at Oak Ridge National Laboratory,
(ORNL).

The bedrock geology exposed in the ORR is composed entirely of sedimentary rocks

that range in age from Early Cambrian to early Mississippian. This stratigraphy formed
as part of the early Paleozoic drift (ocean-opening) succession. The carbonate bank was
developed, uplift and erosion of the carbonate bank occurred in early Middle Ordovi-

clan time forming the regional post-Knox unconformity, and the carbonate bank was
reestablished during the Middle Ordovician only to be destroyed later in the Ordovician
by development of a clastic wedge in the Late Ordovician and Silurian. This was fol-
lowed by erosion and formation of another unconfromity, then by the deposition of the

Upper Devonian-Early Carboniferous clastic wedge.
Nine major stratigraphic units have been recognized previously in the OR.R: Rome
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Formation, Conasauga Group, Knox Group, Chickamauga Group, Reedsville Shale,
Sequatchie Formation, Rockwood Formation, Chattanooga Shale, and Fort Pay'he For-
mation. Detailed studies of surface geology and core over the past decade have permit-
ted, for the first time, subdivision of the Conasauga, Knox, and Chickamauga Groups.
The Conasauga, and to a much lesser extent the Knox and Chickarnauga Groups, have
served as the principal units for disposal of radionucLides and other waste materials in
the ORR, so this more detailed knowledge is very important in environmental restora-
tion and related activities.

The ORR is located in the western part of the Valley and Ridge---at the narrowest
part of the Appalachian foreland fold-thrust belt. Here the Valley and Ridge is domi-
nated by several west-directed thrust faults that formed when the huge Blue Ridge sheet
to the east pushed the Valley and Ridge sedimentary succession in front of it. The ORR
contains a variety of geologic structures. The map-scale structure of the ORR is domi-
nated by a uniform southeast dip of sedimentary layering interrupted only by the two
large thrust faults, the Copper Creek and Whiteoak Mountain faults, and the East Fork
Ridge (and Pilot Knob) syncline in the foot-wall of the Whiteoak Mountain thrust (Plate
1). The White,oak Mountain fault also has a very large displacement, compared with the
Copper Creek fault, indicated by the character of facies changes occurring in the Middle
¢Ordovician rocks northwest and southeast of it. Additional evidence for the greater
displacement on the Whiteoak Mountain fault is derived from the preservation of rocks
as young as Mississippian in footwaU synclines, but nowhere in the vicinity of the ORR
are rocks younger than the Middle Ordovician preserved in the footwall of the Copper
Creek fault.

Outcrop-scale structures consist of inclined, faulted, and folded bedding, and joints.
Joints (systematic fractures) are the most common structures present here, and several
sets of joints with different orientations have been recognized. The dominant joint sets
are oriented northeast and northwest, with lesser north-south and east-west sets. These

structures are probably the most important in the ORR because they, along with bed-
ding and local karst, form the conduit system that controls groundwater movement.
Documenting joint attitude, timing, and evolution is one means of inferring the stress
orientation history of a thrust sheet, but joint studies from the Appalachian Cumberland
Plateau, Valley and Ridge, Blue Ridge, and Piedmont indicate that some joints devel-
oped in response to erosional unloading and the recent stress field, while others formed
during Triassic-Jurassic extension related to the opening of the present Atlantic. There-
fore, it is unwise to assume that all joints observed are a result of Paleozoic folding and
thrust-sheet emplacement.

A number of criteria are being considered to aid in deciphering the history of joint
formation within the ORR. Besides a more accurate portrayal of the stress history
related to thrust-sheet emplacement by using only tectonic joints, further application of
such an analysis involves an understanding of the control that joints have on groundwa-
ter flow paths in sedimentary rock and of how regional permeability is controlled by
different joint sets.

The stable isotopic composition of minerals in sedimentary rocks can provide
important insights into depositional and diagenetic processes affecting these rocks. Of
interest to researchers studying the geology and hydrogeology of the ORR is the oppor-
tunity for stable isotopic studies of sedimentary rocks to provide basic information for
identifying groundwater flow pathways, recording water-rock interaction, and under-
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standing controls on groundwater chemistry. In deeper aquifers in particular, the

chenustD" of groundwater is strongly controlled by the composition of surrounding
rocks as a result of longer groundwater residence times and increased opportunity for
groundwater and rock to reach chemical and isotopic equilibrium. Characterizing the
isotopic compositions of rocks and fracture-filling minerals (where significant ground-
water flow may occur) and understanding controls on their compositions are crucial for
future studies of groundwater flow and chemistry.

The relationship between the oxygen composition of interbedded limestones and
vein calcites in the Nolichucky Shale reflects varying contributions of oxygen from two
major sources: (1) formation water in near-isotopic equilibrium with interbedded

silicate units and (2) formation water close to equilibrium with interbedded limestone.
Similarities in the carbon isotopic composition of the veins and limestone are expected if
the dominant carbon reservoir is the interbedded limestone. In the case of the

Nolichucky, an intraformafional source of oxygen and carbon could provide the neces-
sa D' fluids to form calcite veins. From the isotopic data alone, large-scale migration of
fluids into the Nolichucky Shale from other sources is not required to explain the occur-

rence and compositions of Nolichucky calcite veins, although large-scale fluid migration
cannot be ruled out from the isotopic data alone.

In recent years, as a result of expanding environmental restoration activities, inter-
est in hydrology of the ORR has escalated rapidly because groundwater is the primary
medium for contaminant transport. Groundwater quality, and to a lesser extent the

water-bearing properties of the geologic units in the vicinity of waste areas on the ORR,
is now being studied intensively. Several recent contributions have been made for
ORNL to develop conceptual models of groundwater occurrence and flow in systems of
the Oak Ridge area through extensive acquisition, compilation, analysis, and interpreta-
tion of aquifer data, such as hydraulic conductivity, obtained mostly from the
Chickamauga and the Conasauga Groups in the ORR. Intensive studies of shallow
groundwater flow and modeling through aquifer tests and quantitative d.ve-tracing
methods have documented geologic controls of flow.

The mantle of unconsolidated residual materials, or regolith, derived by iI_s_tu

weathering of bedrock, is composed mostly of silt and clay Water occt_rs _nand moves
through the regolith in pore spaces between particles or in voids created by the structure
of the materials. The stormflow zone occurs at the top of the regolith; the water table is

present in most places near the base. Wastes are buried in regolith in the OP,.R
The carbonate rocks, deposited mostly by chemical precipitation, ,,','ere formed

without large interconnected pore spaces. Thus water in bedrock is present in second-
aD" fractures or, in the carbonate rocks, in cavities formed along fractures. In the shales
and sandstones, the abundance, the degree of openness, and the interconnectedness of

fractures are spatially variable.
Near-surface water in the saturated zone is under unconfined or water table condi-

tions. A transition to confined conditions occurs at deeper levels, particularly in the

Chickamauga and Conasauga groups.
The water table typically is near the interface between regolith and bedrock. Depth

to the water table is less in topograph!cally lower locations--near or at ground surface

along perennial stream channels Orswampy areas--and greater in higher locations, t

Range m annual variation of water levels is topographically and geologically related--
less in lower elevations, greater in higher. In a normal year, the water table is lowest
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during September-October and highest during February-March. Perched water tables
are common, especially in the Conasauga Group.

Groundwater systems here are local, as opposed to regional, with flow path lengths
from recharge point to discharge point. All groundwater discharges in the Oak Ridge
area are to the Clinch River or its tributaries.

Three general zones of groundwater flow exist in the OR.R: the stormflow zone (or

, root zone), from ground surface to a depth of 1 to 2 m; the shallow zone, which includes
the vadose, or unsaturated, zone, and the shallow saturated zone, extending generally to

a depth of 20 to 60 m; and the deeper zone, to the base of fresh water at depths of about
150 m (may be deeper in Bear Creek Valley). Flow in the stormflow zone is transient,
generated by rainfall events that lead to saturation. Only about 3 to 7 cm of water
annually percolates through the vadose zone to enter the saturated flow system, and, of

that, only about 5 percent enters and flows through the deeper zone, except in the Knox
and MaynardviUe. Below the water table, water in the shallow zone moves through
regions of interconnected fractures, or, in the case of carbonate beds, cavities, which are

more or less enlarged by the circulating water, and water is present only in the matrix.
The Knox Group and the underlying Maynardville Limestone function as one

hydrologic unit, the Knox aquifer. Most of the perennial springs and all of the larger
springs in the area flow from the Knox aquifer and sustain almost all the natural base
flow of perennial streams in the area. A significant difference between the Knox aquifer
and other geologic units of the area is that areally extensive, locally large cavity systems
occur to depths of nearly 100 m. While water-table divides correspond fairly closely to
surface topography in other geologic units, those in the Knox aquifer may not.
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1. INTRODUCTION

The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980 was passed by Congress and signed into law on December 11, 1980
(Public Law 96-510). This act was intended to provide for "liability, compensation, cleanup,
and emergency response for hazardous substances released into the environment and the
cleanup of inactive waste disposal sites." The Superfund Amendments and Reauthorization
Act (SARA), adopted on October 17, 1986 (Public Law 99-499), did not substantially alter
the original structure of CERCLA but provided extensive amendments to it.

In particular, §121 of CERCLA specifies that remedial actions for cleanup of hazardous
substances must comply with requirements or standards under federal or more stringent state
environmental laws that are applicable or relevant and appropriate to the hazardous
substances or particular circumstances at a site. Inherent in the interpretation of applicable
or relevant and appropriate requirements (ARARs) is the assumption that protection of
human health and the environment is ensured.

The purpose of this section is to supply a preliminary list of available federal and state
chemical- and location-specific ARARs that might be considered for the cleanup of Rogers
Quarry, i.e., Chestnut Ridge Operable Unit 4 (CR OU4), for surface water, groundwater and
sediments. The process of ARAR identification is an iterative one that is continually
changing as the Remedial Investigation/Feasibility Study (RI/FS) progresses. Therefore, this
list of ARARs represents a compilation of potential ARARs, of which subsets will be used
or additional ARARs added as further site characterization is done.

It is understood that the Department of Energy (DOE) will comply with the require-
ments of the National Environmental Policy Act (NEPA) as specified in DOE Order 5440.1D
(National Environmental Policy Act Compliance Program). Further, DOE Order 5400.4
(Comprehensive Environmental Response, Compensation, and Liability Act Requirements) calls
for integration of NEPA and CERCLA requirements for DOE remedial actions at CERCLA
sites. This issue has been reaffirmed in the FFA §I(A)(3) and §III(A)(2) and Secretary of
Energy Notice (SEN) of February 5, 1990 (SEN.15-90), which was issued to ensure that
DOE's NEPA activities are carried out in a centralized and uniform manner. Therefore, the
regulations found in NEPA will not be addressed in this report as ARARs.

Similarly, DOE addresses occupational safety in DOE Orders 5480.11 (Radiation
Protection for Occupational Workers), 5480.4 (Environmental Protection, Safety, and Health
Protection Standards), 5483.1A (Occupational Safety and Health Program for Contractors at
GOCO Facilities), 5480.9 (Construction Safety and Health Program), and 5480.i0 (Contractor
Industrial Hygiene Program). However, ARARs apply to those federal and state regulations
that are designed to protect the environment, and do not generally apply to occupational
safety regulations. Therefore, the DOE Orders related to occupational safety, as well as the
regulations promulgated by the Occupational Safety and Health Administration (OSHA) are
not addressed as AKARs; these regulations appear in the site.specific Health and Safety Plan
for CR OU4.
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The following is a listing of the definitions of terms used throughout this report:

Applicable requirements are "those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal environmental or
state environmental or facility siting law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site"
(40 CFR 300.5).

Relevant and appropriate requirements are "those cleanup standards, standards of
control, and other substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting law that, while not applicable to a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance
at a CERCLA site, address problems or situations sufficiently similar to those encountered
at the CERCLA site that their use is well suited to the particular site" (40 CFR 300.5).

Requirements under federal or state law may be either applicable or relevant and
appropriate to CERCLA cleanup actions, but not both. However, requirements must be both
relevant and appropriate for compliance to be necessary. In the case where a federal and a
state ARAR are available, or where there are two potential ARARs addressing the same
issue, the more stringent regulation must be selected. However, CERCLA §121(d)(4)
provides several ARAR waiver options that may be invoked, providing that the basic premise
of protection of human health and the environment is not ignored. A waiver is available for
state standards that have not been applied uniformly in similar circumstances across the state.
In addition, CERCLA §121(d)(2)(C) forbids state standards that effectively prohibit land
disposal of hazardous substances.

CERCLA on-site remedial response actions must only comply with the substantive
requirements of a regulation and not the administrative requirements to obtain federal, state,
or local permits [CERCLA §121(e) and FFA §XXII]. In order to ensure that CERC'LA
response actions proceed as rapidly as possible, EPA has reaffirmed this position in the final
National Contingency Plan (NCP) (55 FR 8756). Substantive requirements pertain directly
t9 the actions or conditions at a site, while administrative requirements facilitate their
implementation. EPA recognizes that certain of the administrative requirements, such as
consultation with state agencies, reporting, etc., are accomplished through the state
involvement and public participation requirements of the NCP. These administrative
requirements should be observed if they are useful in determining cleanup standards at the
site (55 FR 8757).

In the absence of federal- or state-promulgated regulations, there are many criteria,
advisories, guidance values, and proposed standards that are not legally binding but may serve
as useful guidance for setting protective cleanup levels. These are not potential ARARs but
are "to-be-considered" (TBC)guidance.
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2. CHEMICAISPECIFIC ARARs

Chemical-specific requirements set health or risk.based concentration limits or discharge
limitations in various environmental media for specific hazardous substances, pollutants, or
contaminants (53 FR 51437). These requirements generally set protective cleanup levels for
the chemicals of concern in the designated media or else indicate a safe level of discharge
that may be incorporated when considering a specific remedial activity.

Rogers Quarry was used for quarrying of limestone from the late 1940s or early 1950s
until about 1960. Quarrying intersected a water.bearing zone in the late 1950s, and pumps
were installed to remove water and maintain quarry operations. The quarry filled with water
after the pumps failed, and was abandoned with all equipment left in place. Since that time,
the quarry has been used for disposal of various types of materials. Prior to 1990, DOE
disposed of coal ash from its Y-12 steam plant operations as a slurry which was pumped over
Chestnut Ridge, released, and allowed to flow southward by gravity into the Filled Coal Ash
Pond (FCAP) just north of Rogers Quarry. The ash pond was constructed in 1955 by
building an earthern dam across the northern tributary of the McCoy Branch of the Clinch
River. By 1967 the pond was full and the slurry spilled over into McCoy Branch. In 1968
McCoy Branch was diverted into Rogers Quarry, which became the main settling basin for
the ash. In 1990, the slurry pipeline was extended to convey the ash slurry directly to the
quarry, bypassing the ash pond completely. Since November 1988, the steam plant has been
burning natural gas as its primary fuel and coal as it secondary fuel, thus greatly reducing the
amount of ash disposal in the quarry. By agreement with TDEC, ash disposal in the quarry
will end altogether by July 1993. The quarry has also been used for disposal of various plant
process materials over the years, including classified objects. Despite the classified nature of
some of the disposal inventory, potential contaminants of concern (COCs) from the materials
are known and include metals, inorganies, and radionuclides. Although limited in number,
chemical-specific standards have been established under several statutes, including RCRA, the
Safe Drinking Water Act (SDWA) and the Clean Water Act (CWA) for these COCs.

Rogers Quarry was originally included as part of the Filled Coal Ash Pond operable unit
which was identified as a RCRA SecL 3004(u) Solid Waste Management Unit (SWMU) in
the Y-12 Plant General RFI Document. If Rogers Quarry is still considered a RCRA
S_qVIU, or if toxicity testing of media reveals the presence of RCRA-characteristic or .listed
hazardous waste as defined in 40 CFR 261, it is subject to RCRA corrective action
regulations.

2.1 GROUNDWATER AND SURFACE WATER

Available chemical.specific ARARs that have been promulgated under federal law are
listed in Table 1 for COCs that have been detected in surface water and groundwater at C'R
OU4.

in the NCP, EPA states the preference for SDWA maximum contaminant levels (MCLs)
and non-zero maximum contaminant level goals (MCLGs) or other health-based standards,
criteria, or guidance for cleanup of Class I and II groundwater at CERCLA sites (55 FR
8732). Alternate concentration limits (ACLs) may also be used when active restoration of



B-6

the groundwater to MCLs or non-zero MCLGs is not practicable (55 FR 8754). For Class III
groundwaters, EPA establishes remediation levels based on specific site conditions, the
beneficial use of the groundwater, and environmental receptors (55 FR 8732). Final deter-
mination of ARARs for site-specific cleanup of groundwater at CR OU4 will depend on the
chosen groundwater classification.

The Tennessee Department of Environment and Conservation (TDEC) Office of
Supeffund has released a preliminary draft groundwater classification rule which classified
groundwater as: Class A - current or future sources of drinking water; Class B - not a current
or future source of drinking water but protected for other beneficial uses; Class C - not
protected for drinking water or other beneficial uses; and Surface Water Recharge -
groundwater that recharges surface waters. Class A groundwaters are listed by aquifer; two
are identified for east Tennessee - the Cambrian.Ordovician Carbonate Aquifer, and the
Crystalline Rock Aquifer. This early draft has been revised many times in response to
comments and TDEC hopes to reissue it as a draft for formal comments by March 1993
(Moss 1993). Numerical standards for cleanup of groundwater that is classified for drinking
water have been proposed [Rules of the TDEC, Chapter 1200-1-13-.08(4)1. These include
specific criteria for groundwater found in Rules of the TDEC, Chapter 1200-4-6-.05(2),
federal SDWA MCLs and secondary maximum contaminant levels (SMCLs), and naturally
occurring background levels. However, the proposed rule provides three approaches to
establish cleanup levels: use of the numerical standards discussed above; use of the human
health and environmental risk assessment approach; or use of background levels as further
defined in 1200.1.13-.08(6) [Rules of the TDEC, Chapter 1200-1-13-.08(3)(a)]. This
proposed rule is expected to be final sometime in mid-1993 (Binford 1993).

2.1.1 Resource Conservation and Recovery Act

Subtitle C of RCRA lists maximum concentration levels for 14 chemicals; the
concentration of these chemicals in groundwater at the plant boundary of a RC1LA-permitted
treatment, storage, or disposal (TSD) facility may not exceed the stated maximum
concentration level [Title 40, Code of Federal Regulations, Part 264, §94 (40 CFR 264.94)].
In addition, background concentrations or ACI..s are established in 40 CFR 264.94 as
groundwater protection standards. Table 1 lists RCKA MCLs; however, as mentioned above,
EPA has specified SDWA MCI.s and non-zero MCLGs for cleanup of Class I and II ground-
water and site.specific remediation levels for Class III groundwaters. This approach is
consistent with the substantive requirements of RCILA MCLs, ACLs, or background limits
(53 FR 51433).

2.1.2 Safe Drinking Water Act

EPA has promulgated primary and secondary drinking water regulations applicable to
public water systems that have at least 15 service connections or serve an average of at least
25 people daily at least 60 days of the year. National Primary Drinking Water Standards
(NPDWS) are established in 40 CFR 141 and include MCLs and MCLC.rs. New drinking
water standards promulgated for eight synthetic organic chemicals (52 FR 25690, July 8, 1987)
added a new category of suppliers referred to as noncommunity, nontransient systems that
regularly serve at least 25 people for 6 months of the year. Table 1 lists SDWA MCLs and
MCLGs.
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MCLs are enforceable standards that take into consideration human health effects,
available treatment technologies, and costs of treatment. MCLGs are strictly health.based
standards that disregard cost or treatment feasibility and are not legally enforceable. MCLs
are legally applicable to water "at the tap" but are not applicable to cleanup of groundwater
or surface water. However, they may be considered as relevant and appropriate in situations
where groundwater or surface water is classified or may be used for drinking water.
CERCLA §121(d)(2)(A) specifically mentions that remedial actions must require a level or
standard of control that at least attains MCLGs and federal ambient water quality criteria
(WQC) where such goals or criteria are relevant and appropriate under the circumstances of
the release. Although MCLGs and WQC are nonenforceable guidelines, Congress elevated
them to a higher status byspecifically mentioning them in CERCLA. Therefore, promulgated
MCLGs are listed in Table 1. At present, EPA is planning to use the SDWA MCLs for
remedial action compliance for carcinogens which have an MCLG of zero and any nonzero
MCLG for remedial action compliance for systemic toxicants (55 FR 8752).

The SDWA amendments of 1986 mandated that EPA propose MCLs and MCLGs for
contaminants in drinking water that may cause any adverse effect on human health. Proposed
MCLs/MCLGs appeared in 55 FR 30370 (July 25, 1990). These proposed MCLs/MCLGs
became final July 17, 1992 (57 FR 31776) for all but sulfate. EPA has deferred setting the
MCL/MCLG for sulfate pending further study.

EPA has revised its drinking water standards for lead and copper, eliminating the MCL
and replacing it with a treatment technique which is triggered by an "action level" of 15#g/L
and 1300 #g/I., respectively (56 FR 26460, June 7, 1991), applicable to community and non-
transient, non-community water systems. If the action level for lead or copper is exceeded
at the tap, a state is required to analyze source water samples and to decide what treatment
technique is necessary to minimize lead or copper levels delivered to users from the affected
distribution system. In the instance of lead.contaminated groundwater at CR OU4, the action
level for lead is neither legally applicable nor relevant and appropriate. The RCRA MCL
for lead (50 #g/L) may be relevant and appropriate. However,the EPA Office of Solid Waste
and Emergency Response (OSWER) has recommended that a final cleanup level of 15 #g/L
for lead in groundwater usable for drinking water is protective of sensitive populations
(OSWER memorandum dated June 21, 1990). This might be considered TBC guidance for
remediation of lead-contaminated groundwater. The action levels for lead and copper have
also been listed in the proposed TDEC Rule (discussed above) as cleanup standards for
groundwater to be used as a domestic water supply and, when promulgated, will be legally
applicable to groundwater classified for drinking water.

Chapter 1200-5-1 of the Rules of the TDEC lists MCLs for public water systems that are
identical to the federal MCLs, including the recent revisions to the Phase II (55 FR 30266,
July 1, 1991) and lead and copper (56 FR 26460, June 7, 1991) MCLs. These regulations will
be revised to incorporate the recent Phase V ( 57 FR 31776, July 17, 1992) revisions in
federal MCLs, with promulgation expected by the fall of 1993 (Foster 1993). Therefore, they
are not repeated here.

National Secondary Drinking Water Standards (NSDWS) regulate contaminants that
affect the aesthetic qualities related to public acceptance of drinking water and are
implemented in 40 CFR 143.3 as secondary maximum contaminant levels (SMCLs).
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TennesseehaspromulgatedSMCI.,sinChap.1200.5-I.12oftheRulesoftheTDEC. These
regulationsaredesignedtoprovidewatertotheconsumerwhichisaestheticallypleasing,and
theyapplytoallcommunitywatersystemsandtothosenoncommunitywatersystems"asmay
be deemed necessary"byTDEC. Inthatcontext,theywouldnotbe legallyapplicableto
cleanupofgroundwaterorsurfacewater,butmay beconsideredasrelevantandappropriate
intheabsenceofanMCL. TennesseeSMCI.,s,aswellasfederalSMCI.sforCOCs atCR
OU4 thatdo nothavea federalorstateMCL arelistedinTableI.

2.1.3CleanWaterAct

The McCoy BranchwatersheddrainsthesouthsideofChestnutRidgesouthwardto
RogersQuarryand ultimatelydischargesintoMeltonHillReservoiron theClinchRiver.
There isa NPDES monitoringstationatthesouthwestcornerofRogersQuarry.The
NDPES permitcoveringthisoutfallsetsmonitoringrequirementsforspecificchemicalsand
parameters,butsetsspecificlimitsonlyforoiland grease,pH, totalsuspendedsolids,
settleablesolids,andtemperature.

CERCLA §121(d)(2)(A)specificallystatesthatremedialactionsshallatleastattain
federalambientWQC estabiishedundertheCWA iftheyarerelevantandappropriate.In
determiningwhetherany WOC are relevantand appropriate,one must considerthe
"designatedorpotentialuseofthesurfaceorgroundwater,theenvironmentalmediaaffected,
thepurposesforwhichthecriteriaweredeveloped,and thelatestinformationavailable"
[CERCLA §121(d)(2)(B)].FederalWQC arederivedfortheprotectionoffreshwater
aquaticorganismsand forthe protectionof human healthfrom theconsumptionof
contaminateddrinkingwaterand/oraquaticorganisms.The EPA RegionIV WaterOuality
StandardsUnithasadjustedthefederalWQC forhuman healthbasedon recenthuman
toxicityinformation[referencedoses(RfDs)andcarcinogenslopefactors(CSFs)]obtained
fromtheEPA IntegratedRiskInformationSystem(IRIS).FederalWOC arenotpromulgated
standards.

Aspartofthefederalrequirementfora triennialreviewofstatewaterqualitystandards,
th#TDEC DivisionofWaterPollutionControlhaspromulgatedamendmentstoChaps.1200-
4-3and 1200-4-4oftheRulesoftheTDEC. The TDEC RulesincludeWOC forprotection
ofrecreationaluses;thesecriteriaarehuman healthcriteriaderivedtoprotecttheconsumer
fromconsumptionofcontaminatedfish.ThesecriteriaaretheWQC fortheprotectionof
human healthfromconsumptionoffishalone.Forcarcinogens,theTDEC WOC arebased
on ariskofI0"sratherthantheI0_ riskonwhichthefederalWQC arebased.StateWQC

arepromulgatedstandardsandsowouldbe legallyapplicableforcleanupofsurfacewater
bodies.Ifno stateWOC isavailablefora specificchemical,anyavailablefederalWQC
wouldthenbec_merelevantandappropriate.

Chapter1200-4-3oftheRulesoftheTDEC listssevenusedesignationcategoriesfor
Tennessee'ssurfacewatersand groundwaters.Specificwaterqualitystandardsare

promulgatedforeachusecategory.Chapter1200-4-4oftheRulesoftheTDEC identifies
by name individualwaterbodiesinthestateand listspecificuseclassificationsforeach.
RogersOuarryisnotincludedonthelists.However,thestandardsalsostatethat"allother
surfacewaterbodies,named andunnamed,whichhavenotbeenspecificallynotedshallbe
classifiedforfishandaquaticlife,recreation,irrigation,andlivestockwateringandwildlife
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uses."SinceMcCoy BranchflowsintoRogersQuarryandtheoutfallflowsintotheClinch
River,RogersQuarry,bystateregulatorydefinition,wouldbeconsidereda surfacewater
bodyandwouldfitintotheaboveclassification.

Table2 listsstateWQC availableforCOCs atCR OU4 forrecreationand forthe

protectionoffreshwateraquaticlife.ThesecriteriawouldbeARAR forcleanupofthe
surfacewatersinRogersQuarry.Wherenostatecriterionisavailableforaspecificchemical,
a federal criterion is listed if available,

2.2 SOIIJSEDIMENT

Very little legislation or guidance is available governingcleanup criteria forcontaminated
soib or sediments at CERCLA sites. RCP-.Ahas addressed land disposal of treated hazardous
wastes in its land disposal restrictions (LDRs) (40 CFR 268). If disposal of any RCRA-
characteristic or -listed wastes is ,consideredas an alternative, the LDRs will be applicable.
This will be addressed during sek_ctionof alternatives during the RI/FS phase.

The TDEC has proposed a new Chapter 1200.1-13 (Hazarciogs Substance Site Remedial
Action) to the Rules of the TDIE!',C;the proposed rule is projected to go final by mid-1993
(Blnford 1993). In this proposed rule are three approaches for the establishment of cleanup
levels: 1) use of listed soil cleant,p levels for residential and industrial sites; 2) use of a site-
specific human health and environmental risk assessment; and 3) use of background levels
[1200.1-13..08(3)(a)]. In cases where site.specific risk.,basedcleanup levels are proposed, the
"rDEC must review and approve those levels [1200-1-13-.08(3)(b)].

EPA has suggested cleanup values for lead in soils based on studies of blood lead levels
in exposed children, The EPA OSWER Directive 9355.4-02 (dated September 7, 1989)
recommends a cleanup level for soils of 500-1000 ppm lead. These would be T'BCguidance,
not ARARs.

EPA Region IV has made available a summary of chemical-specific concentrations that
may be used to flag contaminant levels at"concern in sediments, The values which may be
applicable for COOs at CR OU4 are given in Table 3. These values have been calculated by
the National Oceanic and Atmospheric Administration (NOAA) and are not iate.ded as
cleanup standards. Biological effects.based testing using highly sensitive organisms is
recommended for contaminants which have exceeded the NOAA "action levels."

2.3 O'rH]_ "TO.BE-CONSIDERED" (TBC) GUIDANCE

In the absence of federally or state.promulgated ARARs, or in the case where A..RAILs
are not adequately protective, EPA states a preference for RR)s or reference concentrations
(RfC,s) for systemic toxicants, and CSFs for carcinogens. The RfDs, RrCs, and CSFs are
available through IRIS (USEPA 1991) and the EPA Health Effects Assessment Summary
Tables (USEPA 1992).

The EPA ODW has developed nonregulatoryHAs for concentrations of noncarcinogenic
contaminants in drinking water at which no adverse health effects would be expected to
occur. Lifetime HAs of 0.6 mg/t., for boron and 0.02 mg/L for vanadium are listed. These
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are the only two contaminantsof concernat CR OU4 whichdo not have promulgated
MCLs/SMCLs but do haveHAs available.

3. RADIATION PROTEC ON STANDARDS

Very few applicablestandardsareavailablefor thecleanupof radioactivelycontaminated
_RCi.,A sites. The Atomic Energy Act (AEA) of 1954 and its amendmentsdelegated
authorityfor controlof nuclearenergyto DOE, the U.S. NuclearRegulatoryComm_ion
(NRC), and EPA. In addition,certain states haveregulatoryauthorityand progranafor
radioactivewaste. EPA'sregulationsarederivedfromseveralotherstatutesaswellandcover
many types of activitiesand all typesof radioactivematerials. The NRC licensesthe
pouenion and use of varioas typesof radioactivematerials at certain typesof facilities.
Tennesseeis an NRC.Agreement stateand, as such,has its own authorityand licensing
regulations.

DOE is authorizedto controlall typesof nuclearmaterialsatsitesunderits jurisdiction
and is exempt from the NRC licensingand regulatory requirements. Therefore, NRC
regulationsarenotconsideredto belegallyapplicableto CERCLA cleanupat DOE facilities;
however,all or parts of individualNRC regulationsmay be consideredrelevant and
appropriatedependingon the particularconditionsat eachoperableunit. The decisionas
to whethera particularsectionor partof an NRC requirementis relevantandappropriate
or TBC guidancedependson site.specifictechnicalevaluationof suitabilityandneed. This
evaluationwill be performedduringselectionof remedialalternativesfor CR OU4.

DOE regulationsfor handlingand cleanupof radioactivematerialsare outlined in a
seriesof internalDOE Ordersthat arecontractuallybindingto DOE contractorsbutarenot
consideredbyEPA to be ARARs. However,DOE Ordersaregenerallyconsistentwith, and
typicallyincorporateNRC technicalrequirementsthat areappropriatefor DOE operations
and waste management. Therefore, for the purposesof developmentof ARARs, DOE
Orders will be treatedasTBC guidance,

In additionto hazardouswaste,RogersQuarryshowsevidenceof possibleradiological
contaminationof groundwater,surfacewater,andsoilswith uranium,thorium-228and-234,
andcesium.137,aswell asgrossalphaandbetaactivity.The properdefinitionof "mixedlow.
level radioactiveand hazardouswaste" hascausedconsiderabledebatewith regardto dual
jurisdictionbyEPA andNRC. However,EPA has publisheda clarificationof the problem
(53 FR 37045, September 23, 1988), as did DOE previously [52 FR 1593% May 1, 1987 and
DOE Order 5400.3 (Hazardou, and Radioactive Mixed Waste Program, dated February 22,
1989)]. In effect, mixed wastes are those containing a RCRA hazardous waste as defined in
40 CFR 261 and a radioactive waste subject to the AEA. RCRA regulations apply to the
hazardous component of the waste, and AEA regulations apply to the radioactivecomponent.

" t'OWhen the appllca t n of both standards is conflicting or inconsistent, RCRA yielda to the
A.EA. Tennesseereceivedfinalauthorizationto regulateradioactivemixedwasteon July3,
1986 (53 FR 37045, September 23, 1988); however, the state has not implemented any
regulations or guidance related to the handling of mixed waste (West 1991). In June 1992,
EPA and DOE signed a Federal Facilities Compliance Agreement (FFCA) to bring mixed
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waste generating and storage facilities on the Reservation into compliance withenvironmental
law. Effective immediately, the FFCA allows DOE ORR facilities to continue to generate
and store mixed wastes, including solid mixed wastes, while addressing LDR mixed waste
compliance issues.

3.1 EPA REGUI_TIONS

EPA haspromulgatedMCLs for radionuclidesin communitywatersystems(seeTable4),
These MCLs appear in two forms - concentrationlimits for certain alpha-emitting
radionuclides(40 CFR 141.15)andan annualdoselimit for the ingestionofcertainbeta.and
gamma.emittingradionuclides(40 CFR 141.16). MCI.._ and MCLOs were proposedfor
radon and uranium and reproposedfor _'6Ra and2_Ra, beta,andphotonemitterson
July 18,1991,andare ;'_cludedinTable 4. Finalpromulgationof theconcentrationlimits is
not expecteduntil the end of 1993. As with the chemical-specificMCI._, thesemaybe
relevantandappropriatefor cleanupof contaminatedgroundwaterat CR OU4.

Table 5 lists EPA and DOE radiationprotectionstandardsthat are describedbelow.
These regulationsandstandardsgenerallyaddressspecifictypes of activities, andwill be
analyzedindetailfor action-specificARARs duringthe remedialalternativesselectionphase.
Oeneralrequirementsarediscussedbelow.

SubpartH of 40 CFR 61 addressesatmosphericradionuclideemissionsfrom DOE
facilitiesand may be applicableto airborneemissionsduringcleanupof ORR. EPA has
issueda finalNESHAP rule (54FR 51654,December15,1989)that limitserosions of radio.
nuclidesto theambientair from DOE facilitiesto amountsthatwould notcauseanymember
of the publicto receiveaneffectivedoseequivalentof 10 totem/year(40 CFR 61.92).

3.2 DOE ORDERS

DOE Ordersarenot promulgatedregulationsandthusarenotconsideredto beARAR_
by EPA. They are, however,contractuallybindingbetweenDOE and Martin Marietta
EnergySystems,Inc. (MMES) becauseof contractualagreementsandwouldbe considered
TBC guidance. The radiationexposuretimitsdefined in DOE Order 5400.5 (Radiation
Protecn'onof the Public and the Enl,ironment, February8, 1990) are: an effectivedine
equivalent(EDE) of 100 torero/yearfrom all exposurepathwaysandall DOE sourcesof
radiationanda doseof lessthan 500 rein/yearas a temporarymaximumexemptionunder
specially-permittedand DOE-approved circumstances.In addition,effluent releasesto
surfacewatermustnot resultin exposuresto aquaticorganismsexceedingan absorbeddose
of 1 rad/day. The overridingprincipleof the DOE Order isthat all releasesof radioactive
materialshallbe ALARA.

DOE Order 5820.2A (Raclioacth,e WasteManagement, September 9, 1988) states thatthe
managementof low-levelradioactivewastemustassurethat externalexposureto thewaste
andconcentrationsof radioactivematerialthat may be releasedinto surfacewater andsoil
doesnot exceed25 torero/yearto anymemberof the public. Releasesto the atmmphere
shallnotexceedI0 torero/year.Reasonableeffortshouldbemadeto maintainreleas_ to the
environmentto ALARA levels.The Orderpertainsto the managementof radioactivewaste
that is not mixedwith RCRA hazardouswaste.
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DOE Order 5480.11 (Radiation Protectionfor Occupational Workers, December 2!, 1988)
contains guidelines for worker protection that are similar to those of 10 C_ 20; i.e., 5
rem/yearand 50 rein/yearannualeffectivedoseequivalentforstochastic(cancer)and
nonstochastic(systemic)effects,respectively,frombothinternaland externalsourcesfor
continuousexposures.AlsoincludedintheOrderarestandardsforthegeneralpublicwhen
enteringacontrolledarea.Exposurestothepublicarelimitedtoaneffectivedoseequivalent
of 100 mrem/year.As withthe otherDOE Orders,the ALARA principleprevails.
Remediationofradionuclide-contaminatedsoilsmustensurethatexposurestoon.siteworkers
orpublicintruderswillnotexceedthesestandards.DOE hasproposedforcodificationin10
CFR 835theprimarystandardsforradiationprotectionofoccupationalworkersfromnormal
operationofDOE facilities(56FR 64334,December9,1991).A finalruleisexpectedin
March1993.When promulgated,thesestandardswillthenbelegallyapplicableforCERCI.A
cleanupatDOE sites.

3.30_ TBC GUIDANCE FOR RADIOLOGICAL RISK ASSESSMEN'I"

The EPA Officeof RadiationProgramshasderivedslopeand unitriskfee:orsfor
radionuclidesof concernat remedialsitesforeachof threemajorexposurepathways
(inhalation,ingestion,andexternalexposuretocontaminatedsoil).Theseareavailableinthe
EPA Health Effects Assessment Summary Tables (USEPA 1991b), and would be considered
TBC guidance for COC.s at CR OU4, given known characteristics of the site. ARARs based
on conjecture are listed in the text but not on Table 6.

4. LOCATION.SPECIFIC ARARs

Location-specificrequirements"set restrictionsupon the concentrationof hazardous
substancesor the conductof activitiessolelybecausetheyare in speciallocations"(53 FR
51394).Table6 liststhemajorfederalandstatelocation.specificARARs thatmightbe
pertinenttoremedialactionsatCR OU4.

#

4.10EOLOGIC _C'I'ERISTICS

Thereareno indicationsofsalt-domeformations,salt.bedformations,orunderground

minesonornearRogersQuarry.However,ifanycavesarelocatedinareaswhereremedial
activitiesmay occur,theregulationsfoundinRCRA [40CFR 264.18(c)]whichprohibitthe
placementofnoncontainerizedorbulkliquidhazardouswasteincavesmightbeARAR
(Table6).

The faultson ORR are ancient(pre-Holocene)andarestable(Ketelle1991).The
possibilityoffaultmovementisconsideredextremelyunlikely(Chance1986).

4.2 AQUATIC RESOURCES

Thereareno known designatedwildernessareas,wildliferefuges,orscenicriverson
ORR, orwithinrangeofthereservationsuchthatremedialactionwouldlikelyimpactthese
resources.However,ifanyremedialactionistakenwhichaffectswildlifeoraltersMcCoy
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Branch or Rogers Quarry, which are designated by the state of Tenne,_ee for fish and aquatic
life, recreation, irrigation, and wildlife and livestock watering, then the Fish and Wildlife
Coordination Act (16 USC 661 et seq.), the Tennessee Water Quality Control Act of 1977
(TCA 69-3.101etseq.),theCleanWaterAct§404,40CFR 230and6.302(g),and33CFR
320-330maybeapplicable(seeTable6).Inaddition,ifstreambedmodificationsoccurduring
remediation,thensubstantiverequirementsfotheTDEC AquaticResourcesAlteration
Permitting(ARAP) process(TDEC Rules,Chapter1200-4.7etseq.)maybeapplicabletothis
responseaction.Thiswillbe addressedduringselectionofremedialalternatives.

Certain portions of eRR have been designated as a DOE National Environmental
Research Park (NERP), which also includes Research Areas (RSAs)located both within and
without the NERP itself (Parr and Pounds 1987). Neither the NERP nor any RSAs occurr
at or in close proximity to Rogers Quarry (Parr and Pounds 1987).

InadditiontotheNERP and itsassociatedRSAs,DOE hasalsodesignatedareason
eRR asDOE-NERP ReferenceAreas(RAs)andDOE-NERP NaturalAreas(NAs).The
KAs arelocatedinvarioussiteson ORR, withseveralincloseproximitytothereservation
facilities.Specifically,RAt4. FannyKnobwhiteoakareaislocatedabout0.5mileswestof
theFCAP (Parrand Pounds198'7).Nha havebeenestablishedtoprotectrareplantand
animalspecies(ParrandPounds1987).LikeRAs,thesearelocatedinvariousplaceswithin
thereservation.One naturalarea,NA.8,McCoy Branchembayment"barren,"islocatedjust
southoftheFCAP site,on thesouthsideofBethelValleyRoad. The latterisalso
registeredbyTennesseeasStateNaturalAreas(SNAs),SN-8,andcontainsthelargestknown
populationoftalllarkspur(Delphiniumexaltatum)whichisstate.listedasendangered(Parr
andPounds1987).BecauseoftheuniquepurposesandgoalsinestablishingtheNERP, the
usesand restrictionswhichapplytotheseresourcesshouldbe consideredTBC guidanceif
remedialactionsappearlikelytoimpactthedesignatedareas.Inaddition,iftheMcCoy
Branchembaymentbarrenisaffected,theprovisionsof theTennesseeNaturalAreas
PreservationActof1971(TCA 11.14.101etseq.)wouldbeapplicable.

4.3WETLANDS AND FLOODPLAINS

Roge_ QuarryappearstobelocatedoutsidetheI00-and500.yearfloodplaim(Welch
1989).A preliminarysurveyofthewetlandson theeRR identifiedwetlandshydrologyand
dominanthydrophyticspeciesintheMcCoy Branch/FCAParea(CunninghamandPounds
1991).Intheeventa NEPA surveyindicatesthepresenceofwetlands,ExecutiveOrder
11990,40CFR 6.302(a),40CFR 6 (AppendixA),I0CFR 1022,theCleanWaterAct§404,
40CFR 230,and33CFR 320-330may supplyARARs tbrremedialactions.

4.4 IIISTORICSITESAND ARCHAEOLOGICAL FINDINGS

The regionsurroundingORR is rich in both archaeologicaland historicresourcesand
a numberof studieshaveindicatedthe presenceof abundantresourceson the reservation.
These surveysare summarizedin Volume3, Appendix B of the ResourceManagementPlan
for the U.S. Department of Energy Oak Ridge Reservation (Sanders 1984) which also includes
a list and description of most of the documented sites. Although the surveys are not
exhaustive of the entire reservation, no known historic or archaeological sites appear to be
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located at or near Rogers Quarry (Sanders 1984), In the event a NEPA survey indicates the
presenceofarcheologicalresources,theNationalHistoricPreservationAct(16USC 470a.w),
theArchaeologicalResourcesRecoveryAct (16USC 470aa-ll),theArchaeologicaland
HistoricPreservationAct (16USC 469a-c),43 CFR 7,and 40 CFR 6.301may provide
ARARs.

4.5 RARE, THREATENED, OR ENDANG_ SPECIF_

Although there are a number of state- and federal-listed species on ORR, there appear
to be no known threatened or endangered species at Rogers Quarry (Kroodsma 1987).

As noted earlier, there is a very important tall larkspur (Delphinium exaltatum) popula-
tion just south of FCAP at the McCoy Branch NA-8. This species is state.listed and
therefore any actions which impact the population should consider the Tennessee Rare Plant
Protection and Conservation Act of 1985 (TCA 11-26-209 at seq.). The prohibitions of the
Tennessee Rare Plant Protection and Conservation Act do not apply to a landowner, lessee,
or other person entitled to possession of the landon which the species is located (TCA 11-
26-209). This also includes managers in the case of publicly.owned land and those with
written permission of the landowner or manager (TCA 11-26-209). These exclusions would
apparently apply to ORR. However, the purpose of the statute to protect and preserve rare
plantsshould be considered TBC guidance for anyremedial actions on the reservation. Since
this plant is also a candidate for inclusion on the federal list, upon listing, the provisions of
the Endangered Species Act of 1973 (16 USC 1531 et seq.)should also be considered.

5. ACTION-SPECWIC ARARs

Performance, design, or other action-specific requirements set controls or restdctiom on
particular kinds of activities related to the management of hazardous waste (52 FR 32496).
Selection of a particular remedial action at a site will invoke the appropriate action.specific
AR.ARs that may specify particular performance standards or technologies, as well asspecific
environmental levels for discharged or residual chemicals. Action-specific ARARs are
established under RCRA, CAA, CWA, SDWA, and TSCA. Action.specific ARARs for
Rogers Quarry will be developed during selection of remedial alternatives.
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Table 1. Available chemical-specific federal and state ARARs for protection of human health
for contaminants of concern at Rogers Quar_

RCRA c MCLsa Tennessee Public Safe Drinking Safe Drinking
Chemical (_tg/L) Water Supply Water Act MCLs Water Act

MCl..s 0,g/t.) Mct.Os"0,g/I..)
| i ii i Iiill illlll i i lJl i lllli i HN i

Aluminum -- -- 50.20(/_ --
Aneni 50 50 50 --
Barium 1,000 2,000 2,000_ 2,000i

Beryllium -- -- 4/ 4/
Cadmiumk I0 5 5 5

Chloride -- 250,00(/ 250,0(X{ -..
Chromium
(total)k 50 100 100 100

Copper --. T_ TY 1,300
Fluoride -- 4,000 4,000" 4,000"
Iron -- 30(/ 30(/ --
Lead 50 "rV yr' o
Manganese -- 5(/ 5(/ --
Mercury_ 2 2 2 2
Nickel -- -- 100/ 100j

Nitrate (as N) -- 10,00(Y' 10,00(Y' 10,000k
Nitrate + nitrite
(asN) -- 10,000k I0,000_ I0,00_
Seleniumk 10 50 50 50
Sulfate -- _ 400,000/500,000" 400,000/500,000"
Zinc -- 5000' 5000' --

Illll II II II I

"ARAR = applicable or relevant and appropriate requirements.
bFederally promulgated regulations under RCRA and the Safe Drinking Water Act, as well as TDEC Public
Water Supplies MCL.s (Chapter 1200.5.1.06) are included in this table.
"RCRA = Resource Conservation and Recovery Act (40 CFR 264.94).
dMCL = maximum contaminant level; RCRA MC_ are properly termed 'maximum concentration limits."
'MCLG = maximum contaminant level goal.
/Seconday maximum contaminant level (SMCL); 56 FR 3526 (January 30, 1991). Tennessee has adopted the
federal SMCL.s,except for aluminum.
_el recommended to prevent posttreatment precipitation in the distribution system.
h40 FR 59570 (December 24, 1975).
i56 FR 30266 (July 1, 1991). Effective January 1, 1993.
/57 FR 31776 (July 17, 1992); effective January 17, 1994. Tennessee is in the process of revising their MCL.s
to match these federal MCL.s;projected to be final in fall of 1993 (Foster 1993).
t'rhe final MCL/MCLG was set for this chemical (56 FR 3526, January 30, 1991), and supercedes the original
interim SDWA MCL; effective July 30, 1992. Tennessee has revised their MCL to match this federal MCL,
effective October 8, 1992.
156FR 26460 (June 7, 1991); effective December 7, 1992. TT=treatment technique; "action levels"of 1300 and
15 ug/L for copper and lead respectively, when measured in the 90th percentile at the consumer's tap, trigger
initiation of corrosion control studies and treatment technique requirements. OSWER has recommended that
a final cleanup level of 15 _g/L,for lead in groundwater usable for drinking water is protective of sensitive
populations (OSWER memorandum dated June 21, 1990).
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"MCL - 51 FR 11396 (April 1, 1986); applies to community water systems only. MCLG . 50 FR 47141
(November 14, 1985).

nThls is a pml)m_ MCL_CLG only (55 FR 30370, July 25, 1990) and thus is not ARAR. TWo proposal
options are presented for public comment, EPA has deferred setting a final MCL/MCLG for sulfate pending
further study (57 FR 31776, July 17, 1992).
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Table 2. Tennessee water quality criteria applicable
to the cleanup of McCoy Branch mad Rogers Quarry 0tg/k)"

iiiiiii Ill Illlll I[ I I I I I FI iIrll [11 [ I ]]E ...... .........

Freshwater Fish and Recreation

Aquatic Life (10"Jrisk factor
Chemical Criterion Max/mum Criterion Continous for carcinogens)

Concentratlon(CMC) Concentration(CCC) Organisms Only
,IIII iiiiii ]I I,III II I I II i[i I II IIII irll i iiii[[i lll l ii l l llmllll nl,lll]l iii j II ........... II I IIIIIIII]III[ [I

Arsenic (Ill) 360 190 -
Beryllium .... 1.3
Cadmlumb 6,48" 1.61c -

Chromium, total - 100 -

Chromium (Ill) 2499,76'a 297,96d 670,000
Chromium (Vl) 16 ! 1 --

Coppe? 26.95c 17.29c -
Leadb 143.8Y 5.6ff .,-

Mercury 2.4 0.012 0.15
Nickelb 2066.27 229.71 4600
Selenium 20 5 -
Z/n_ 170.59c 1254.51r -

II I/ HIIIIII IuIIIIF I IIIIII I [ HI I I II II IIII III1[1111 I I I I I I III I IIIII I

'Chapter 1200.4-3 of the Rules of the TDEC, as amended effective August 30, 1991.
SWater hardness dependent criteria; based on an average water hardness of 156 mg/L as CaCO_ for McCoy
Branch.

Walues presented are for the dis,solved form of this metal.
"Federal WC}C;Tennessee does not have a fish and aquatic life criterion for trtvalent chromium. Source: EPA
Reg/on IV Criteria Chart (October, 1991),
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Table 3. Summary of Available NOAA" Actlon Levels for Contaminants in Sediment (ppb_
.... l I! IJ I' - / 111[11 ......... ' ................................................................ ;................. ......... ,

Low Effects Median Effects Overall Apparent Degree of
Chemical Range Range Effects Threshold Confidence

. 1111111 I 11 I r |IrH 111111

Arsenic 33 (ppm) 85 (ppm) 50 (ppm) Low/moderate
Beryllium NA' NA NA
Cadmium 5 (ppm) 9 (ppm) 5 (ppm) High/high
Chromium (total) 80 (ppm) 145 (ppm) None Moderate/

moderate

Copper 70 (ppm) 390 (ppm) 300 (ppm) High/high
Lead 35 (ppm) 110 (ppm) 300 (ppm) Moderate/high
Manganese NA NA NA
Mercury 0.15 1.3 I (ppm) Moderate/h/gh

(ppm) (ppm)
Nickel 30 (ppm) 50 (ppm) NSDa Moderate/.

moderate
Selenium NA NA HA

Vanadium NA NA NA

Zinc 120 (ppm) 270 (ppm) 200 (ppm) High/high
....... I11111111 Bill II I i i Illll IllllllI II I I [ LI_ 1111111111 IIIII I IIII I I I I I ................. S

eNOAA - National Oceanic and Atmospheric Administration.
bUSEPA Region IV Memorandum from Catherine Fox, Coastal Programs Unit, dated April i5, 1991,
Sugguted Guidance for Evaluating Sediment Concentration Data.
"NA = Not available.
dNSD - Not sufficient data.
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Table 4. RadionucUde-speci/Ic applicable or relevant ud
appropriate requirements (ARARs) for groundwater
and surface water contam/naUon at Rogers Quarry

........... . , ii 11111,111i i i ,,H,III i i , ,i L , IITI I

Proposed
Radionuciide SDWA Present

MCL.s'_b SDWA MCl..s
i i i i rllllll i n ,i,,i H ,nl , - iiii,ii i ii i lllq i ii i rl iiii i

Radium _ 20 pC//L 5 pCi/L,
Gross alphaa 15 pCI/L 15 pC//L
Omu beta 4 mrem/year 4 mrem/year
Strontium.90 8 PC//L 8 pC//L
Tritium 20,000pCi/L 20,000 pCl/L
All other man.made radionuclldes 4 torero/year' 4 mrem/year'
Natural uranium 30 pCl/L, .-..-
Radon.222 300 pCi/L ----

l i Ill ,l l I, I , , Ill , ,l ,,,,,,,,|,,,,,,, ,l I, ,,

"MCL = maximum contaminant level,

bPmposed rule, July 18, 199i (56 FR 33050); final rule expected December 1993,
"Present MCL applies to combined radlum-226 and radium-228; proposed
MCL applies to each separately.
dPresent MCL excludes radon and uranium but includes radlum-226; proposed
MCL excludes all three compounds.
'If two or more radlonuclides are present, the sum of their annual dose equivalent
to the total body or to any organ shall not exceed 4 mrem/year.
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Table 5. Radiation protection standardsthat may be "relevant and approprkte"
or __" gu/dan,z forRo_,enOuany

I I I I III I

Regulation Applicability Exposure conditions Standard

40 CFR 61 National Emmission Public exposure, 10 torero/year
Standards for Hazardous Air airborn emissions
Pollutants for DOE facilities

40 CFR 141 Drinking water maximum Community water 4 torero/year
contaminant levels systems, gross beta

DOE Order Radiation Protection of the Public exposure, all 100 torero/year
5400.5 Public and the Environment sources

Temporarymaximum 500torero/year
exemption

Aquatic organism I rad/d
exposure, absorbed d,ze

DOE Order Radioactive Waste Public exposure, all 25 torero/year
5820.2A Management sources, excluding air

Public exposure, 10 mrem/year
atmospheric releases

DOE Order Radiation Protection for Worker exposure limits, 5 rein/year,cancer
5480.11b Occupational Workers continuous exposure effects

50 rem/year,
noncancer effects,
any organ or tissue

Public exposures, 100 torero/year
controlled areas, effective

dose equivalent , ,

q_malruteof May22, 1991(56FR23360),effectiveJune21, 1991.lmptenzntatimof thisregulationbyI_C.
licenseesmay be deferreduntilJanuary1, 1993.This ruledeleted the quarterlylimitsforoccups_kmal
ezqz3surmandloweredthe limitforpublicex_mlrefrom500to I00torero/year.
bPropmedas 10CFR 835 (56 FR 6,;334,December9, 1991).F'malruteexpmed March1993.



Ea:cu_o._ :l_0tT(c)md -aoquJd_n:nq_d,_mnSd avoidor__Dp_on 40CFR_:(o)
,,oC:FR6,_ A_ _and m_lim: wemmbmdm mpm_ md ,*0C_ 6.,',.pp:m[A
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6.0 FXELD_LYTICAL PROCEDURES

6. L Gm__

Field analytical squLpmenc used by Branch personnel should be suicAb],e for
che ar_sLysLs co be accomplished and properly calibrated. In addtcLon co being
accurate, field analyses musc be conduoced on a sample vhich Ls represancscive
of the source from which iC wu ooLLeoced. Therefore, cho type of s_le
locacton of che sempLin| sloe are oricicaL. A decaiied discussion of sample c_e
and sample sire selection is |ivan Ln Scoriae _ for the various media
Lnvaacl|aced by Stanch personnel.

The objectives of this saurian are co:

* _lSC the specific fie].d ar_sLycic&L cechniques chsc sh&11 be u.eed by
Branch personnel;

, 2Lsc che specific quaL_cy concroL procedures and caLlbracion
techniques far eaoh pteoe of field arusLyctcal squipmenc _sed by
Branch persop_eL;

, 1Lsc :he source of all reejencs and scancLsrcLs _sed co perform field
_slyses and/or cal/brace field #ruLlycicsl equipmenc; and

, specify che crsinin| required of Branch personnel co perform che
_Lsced _leLd analyses.

Specific field _,_sLycicaL machodoLoj_ _or each parmecer Ls siren Ln Appen-
dix D.



C.6 Secci.on So. 6.2
Revision No. 0
Dace: 2/1/91
Pass 1 of 1

6.2 SPECIFIC ANALYTICAL TECHNIQUES

The specific field analytical techniques used by Branch personnel are
lisced below and the specific procedures for each analycical technique and £teld
cesc are presenced Ln Appendix D.

Analyci=al
_ _ Eaulomenc. .

Temperature Calibracld Slams (mercury), 1 Mercury f_llM _J,
dLal (mechanical), or electro- _char_c_ dt_ type
ascrJ.c chermomacer thermometer, or

r_er=_stor wlr.h
electronic readouc

pH Eleccromecrically us£ni a 1 Portable field pH
llal8 electrode £n combine- meter
clon vlch a reference pocen-
C_al or a comb£nacion eleccrode

DLesolved Hod_f_ed gLnkler or membrane 1 Sr__d DOktc v_h
Oxysen (DO) electrode fresh sodium chtosul-

face, or membrane
electrode and
eleccronic readout

Specific _eeCscone br_dse type or 1 Sel£-conca£ned -
Conductance equ£valenc mecer corrected conducc_vicy racer,

CO 25oC _eecscone br_dp
type, or equ£valenc
v_ch aucomac_c can-

' paracum _cton
co 25oC or _d_al Ln"
temperature
compensac_on

Tocal Back ctcrac£on, £odomecr_c 1 Iodcamcr_.c back_cra-
Chlorine v£ch search or amperomecr_c C_.on ktC wLch fresh
ItesLdual end-point or DPD color_.mecr¢c reasencs, or mpero-

Ncc:Lc el.crater v_._h

fresh reesencs, or
DPD k_.c wLch color
scandards

Tracer- Analysts of fluorescenc dyes 2 P_hockm£ns 6"r dye and
Fluorescence us_nl; a fluoromecer Turner _luoromecer

Saliency Eleccrodeleae Induccive 3 Beckman KS5- 3
Conducc_vtcy Cell Sal_nomecer Porcable

Sal£nomecer and
H)-dro _ab Surveyor
I1 Mecer
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6.3 SPECIFIC QUALITY CONTROLPROCEDt_:S

QuallCy assurance procedures for field analysis, and field analytical and
test inscrumentatlon callbraclon are an essential part of chose standard opor-
acing procedures. All field inalyclcal procedures shill be conducted in dupll-
caCa at: least: 10 percent of the c_ne. A record of chess duplicate analyses shall
be kept in field losbooks. A 8iKn£fican_ difference in _hl replica_m analyses
(greater _han specified In the following sections) shall result in recalibracion
of the ins_rtnnen_s used, re-exsminacion of the analytical methodology being used,
or re-exanination of _he sampling location.

All field analyses uus_ be _raceable co the specific individual perfornin|
the analyses. Time records shall be kep_ in local t_ue uain S the _Llitary 2400
hour format and shall be recorded co the minute. This ir_ormation shall be

incited lnco che field losbooks for all field analyses performed by Branch per-
Ionnel.

A specific calibration and/or s=andardization plan for all field analytical
equipment is presented in this subsection. _ncluded in _his plan are: calibra-
tion and maintenance intervals; lis_in B of required calibration i:andards and
conditions requirin s rscallbracion.

6.3.1 Tenmera_re

6.3.1.1 Initial Calibra_ion -- All cheruomecers shall be initially ca_l-
braced against i National Bureau of Standards (NBS) certified thermometer or one
traceable Co NBS cer_ification.

6.3.1.2 Ins_ee=lou and Calibra_ion -- Each glass raercur_ filled
thermometer shall be _nspec_ed before each field _rlp to see that It is noc
cracked and has no air space in the mercury column. Zf a mechanical dial-type
thermometer is used, iC should noc have a broken face cover or ochervise show
damage. A cross-check with a calibrated NBS certified thermometer shall be made
ac lease semi-annually. Thermistors and electronic readout units should be
calibrated in the same manner. Recording _hermometere shall be checked for
recording accuracy before each use. The recorder c_Jne scale accuracy shall be
checked semi-annually. Before usin s a _hermometer in _he field, a visual
observation shall be made to assure _hat it him not been damaged. IZ t
_lerl=iicor is used, _he instrument shall be checked against a thermometer before
field use. Cross-checks and duplicate field analyses should agree within _+0.50C,

6.3.1.3 Calibra=ion Records -- A logbook shall be uaintained with each
thermometer number and/or equipment proper_y number recorded. All calibration
ingormacion including individuals making r.he calibrations and daces of
calibration shall be recorded.

6.3.1., Re_or_in_ U,!_S "" Report all ce_pera_re data Co the nearest
0.5°C.

6..2

6.3.2.1 _ -- Only eleccronlc (portable) pH meters with aucomaclc
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temperature compensation (ATC) should be used. Temperature resistant, combine-

cion electrodes should be employed in conjunction with the meters, pH test paper

will be used only for determining pH ranges, for determining approximate pH

values, or for concentrated hazardous wasne samples which would damage _he
ins =rumenu.

6.3.2.2 EauiDment Inspection and Calibration -- The pH meter shall be

checked before each field trip for any mechanical or electrical failures, weak

batteries, and cracked or fouled electrodes. The slope of the meter shall also

be checked initially with three fresh standard buffer solutions (e.g., 4, 7, and

10). All pH recorders shall be checked for recording accuracy and time scale

accuracy. While in the field, the meter shall be callbrated daily before use

with _wo buffers bracketing the expected sample pH. Thereafter, _he meter shall

be checked against two buffers when moving to a new sample location. Fresh

buffer solutions shall be used for each field _rip. In case of an apparent pH
violation, _he electrode shall be checked with pH 7.0 buffer and recallbrated co

the closest reference buffer. Then the sample shall be retested. Dupllca=e
tests should agree within 0.I standard unit.

6.3.2.3 ReDortln_ Units -- Repor_ pH to _he nearest 0.I standard unit.

6.3.3 Dissolved Oxygen CDO)

6.3.3.1 _ -- Modified Winkler kits and membrane electrode DO
meters should be used.

6.3.3.2 EaulDmenc Inspection and Calibration -- DO meters shall be checked

before each field trip by inspecting the membrane for air b.ubbles and holes. If

_he membrane is dry, it shall be replaced and soaked in water before callbra_ing.

Calibration should be made against the modified Winkler test.

DO kits shall be refilled with new s_andardized sodium thiosulfate before

each field trip. Each solution shall be checked for clari_y and volume.

,Before using the DO meter each day, duplicate deionized or known clean

wa_er samples shall be collected by siphoning wa_er from a bucket into _wo DO

bottles. These duplicate samples shall be analyzed by the modified Winkler _es_

for DO content. The DO meter shall be calibrated agains_ the DO content measured

by _he _inkler test by placing the DO probe in the bucker containing _he water
used for the Wlnkler test.

While using Lne DO meter, the instrument shall be recalibrated at least

_wice per day or if a change in water quality is no_ed. If _he sample tempera-

ture is 5°C greater than _he callbra=ion temperature, _he meter shall also be
recaltbra=ed.

Duplicate analyses should agree with + 0.1 mg/1.

6.3.3.3 ReDortin£ Units -- Results for the DO :est should be reported to

the nearest 0.1 mg/1.
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6.3.4 SD_ifi; CoDducta_ce

6.3.4.1 _ -- A portable specific conducuance meter, _eaus_one

, bridge type or equivalen_ should be used.

6.3.4.2 Ins_ectlon and Callbraulon -- Each conduc_ivit-y meter shall be

checked before each field trip. Batteries shall be checked, and conductivity
cells shall be cleaned and checked agains_ known conducclvi_y standards (KCl).

6.3.4.3 Field Callbraulon -- Before using in _he field, check instrument

daily wi_h known s_andards. Refer co the £ns_rumen_ instructions for temperature

conductance calculations. Duplicate field analyses should aaree wi_hln +_ I0
percent.

6.3.4.4 ReDortine Units -- Results should be expressed in micromhos/cen_i.
meter (umhos/cm) corrected _o 25°C. Results should be reported Co _he nearest
_en units for readings under 1,000 umhos/cm and _he neares_ 100 units for read-
lugs over 1,O00 umhos/cm.

6.3.5 Total Chlorine Residual

6.3.5.1 _ -- The iodime_ric back _i_rauion me_hod wi_h a s_arch-

iodide end poln_ or amperomecric end poin_ or a Hach DR 100 colorimecrlc (DPD)

kic may be used.

6.3.5.2 Ins_ection and Calibration -- Each _i_ration ki_ or me_er shall

be checked before each field _rip by inspecting _he ma_er for battery s_TenK_h

and fresh reagents. The normality of _he iodaue should be checked wi_h a
distilled water blank to establish a correction factor for uhe cicran_. This

will also serve co check the response of _he amperomecric citrates'. Duplicaue
chlorine residual analyses should agree within _ 0.01 mg/1.

If _he Hach DR 100 colorimeter (DPD) ki_ is used, the method mus_ a_ree

with the requirements of Method 408E, "Standard Methods," 16oh Edition, or Method

330.5 "Methods for Chemical Analysis of Uacer and Uasces," and calibration scales
muse be calibrated on site at a minimum of _hree points (blank and two standards)

_ha_ bracket _he expected sample concentration.

6.3.5.3 Re=ortine Uni_ -- Results should be repor=ed co _he nearest 0.01 m_/1
residual chlorine.

6.3.6 _fu_rescen_ Tra;in_

6.3.6.1 Tracer .- Rhodamine _r dye is the standard t-racer used by Branch
personnel.

6.3.6.2 Fluorometer -- A filter fluoromecer (fluoromecer) is _he In-

strument used Co deuermine in_ensit-y of emitted light or concencrauion of dye in

the sample.

6.3.6.3 Fluorometer Calibration and Calibration S_andards -- Before a

fluoromecer is Used in the field, i_ shall be checked against a sec of sLandard
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dye solutions. All standard concentrations shall be made relative to the s=aced
concentration of the manufacturer's solution.

All standard solutions shall be made with dlscilled water. Sufficient

solution volumes shall be made to permit calibration checks. Calibration checks
shall be conducted whenever _he fluorometer has been _urned off for an extended
period of time.

The fluoromster and all associated equipment shall be thorouKhly cleaned
be_'ween uses.

6.3.6.4 Keu0r_in_Un£_s -- Turner Designfluorometer results shall be re-
por_ed as _ 1 percent of full scale concentration.

s.3.7

6.3.7.1 _n_ -- A portable salinometer0 electrical conductivitTtTpe
shall be used.

6.3.7.2 Ins_ec_ion aB_ _altbra_ion -- Each salinometer shall be checked
before every field trip. Batteries shall be checked and the cell inspected to
determine if it is free of marine growth and salt. The meter shall be checked
against _he resistor loop supplied wi_h _he meter.

6.3.7.3 ReuorEinE Units -- Results should be reported to the nearest 0.I

part per thousand of salinity.
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6.4 SEMI -ANNUAL MAINTENANCE

All analycical and case £rmcrumencs and kits shall be inspected on a semi-
annual basis, whecher used during che £ncervening period or noc. The purpose of
the semi-annual £nspeccion is co maintain the equipmenc in a ready-co-use condi-
tion. This £nspeccion shall cons£sc of a general exam£nacion of the eleccr£cal
syscem (including batteries) and a calibracion againsc standards. Any expired
reagencs, broken glassware, or parrs shall be replaced.
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6.5 SOURCES OF CHEMICALS AND STANDARDS

All chemicals used in test klcs and with field analyclcal instruments as
reasents and standards shall be supplied and scanda=dlzed by the Analyclcal
Support Branch (ASB). Certified pH buffer solutions shall be purchased from
chemical supply houses. All reasencs and solutlorm shall have e_iraclon daces
attached co the concalners. All out-of-date reagents, buffers, and chemical
solutions shall be properly disposed of ac chair expiration dace. All field
reasenc concalners shall be Idancifled wlch the chemical name, concenCraClon, and
dace prepared.

Tracer-fluorescence standards will be prepared for each study usin s the
actual tracer as outlined in Appendix D.9.
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6.6 TRAINING

Each member of the Branch involved in field suudiea shall undergo an
initial review of field analytical and test procedures and equipment. After the
ini=lal review, subsequent reviewa shall taka placeannually. The Branch_uLliCy
Assurance Officer, in conjunction wiuh personnel from cheASB, shall condu_ the
instruction. Any new inatrumenuaBion adopted by the Branch will be introduced
to Branch personnel in a training session before i_ will be authorized for
rounine use.
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Pollutants," Federal Re_ister, Volume 49, No. 209, 40 CFR 136, October 26,
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METHOD D.4 DISSOLVED OXYGEN (MEMBR___EELECTRODE)

D.4.1 Scooe and AoDlication

The membrane electrode (ME) probe method for DOmeasurements is recommended
for those samples containing materials which interfere with the modified Winkler
procedure as listed in Section D.3.1 of Method D.3.

The ME probe method may be used as a substitute for the modified _inkler
procedure provided that the meter itself is standardized against the _inkler
method on samples free of interferences.

D.4.2 Summary of MethQd

The most common ME instruments for determination of DO in water are depen-
dent upon electrochemical reactions. Under steady-state conditions, the current
or potential can be correlated with DO concentration. Interfacial dynamics at

the ME-sample interface are a factor in probe response and a significant degree
of interfacial turbulence is necessary. For precision performance, turbulence
should be constant.

Refer to the manufacturer' s instructions for calibrating and operating each
specific DO meter.

D.4.3 _nterferences

• Dissolved organic materials are not known to interfere in the output
from DO probes.

• Dissolved inorganic salts are a factor in the performance of DO
probes

• Reactive gases which pass through the HE probes may interfere. For
example, chlorine will depolarize the cathode and cause a high probe
ou_ut. Long-term exposures to chlorine will coat the anode wlth the
chloride of the anode metal and eventually desensitize the probe.
Hydrogen sulfide will interfere with ME probes if the applied
potential is greater than the half-wave potential of the sulfide
ion.

• Dissolved oxygen ME probes are temperature sensitive, and tem-
perature compensation is normally provided by the manufacturer.

D.4.4

• YSI Model 57 DO Meter

• YSI 5700 Series DO Probe

• Hydrolab Surveyor II
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O._.5 Sanmle Handl_.pt

Refer to Appendix D.3.4 (Method D.3).

D.4.6 Calibrac_Qn

1. Fill a clean bucker with uncontaminated or delonized water and place
the HE probe inca the bucker. Uain| the siphon method described in
Section D.3.4.4 of Hachod D.3, _ill duplicate SOD bottles and
determine the DO by the Wlnkler method.

2. Adjust the meter accordin| co manufacturer's inscruocions. Be sure
co adjust the meter co the temperature of the water in the buokec,
than calibrate the DO indicator dial co read the avera|e DO
ooncencracion of the two samples determined by the Wlnkler cast.

D.4.7 Tmsc PrQeedure

1. When makins measurements be sure chac the ME scircinl apparatus is
vorkins, adjust the temperature compensator, and read the DOdial co
the nearest 0.1 ms/1.

2. Keep the probe in water when noc in use co prevent the membrane _rom
dryinl out.

3. If the sample temperature _s 5"C treater than the calibration
cemperacure, the mecor should be recalibcacad co r.he t:emparacl_e o_
cha sample.

4. ltecalibrace asainsc the Winklet cast when the DO readin|s show a
distinct cheese in DO levels, or when the probe has been in vacate
high in sulfide.

D.4.8 Precision and Accuracy

Hanufaccurer' s specificac_on claims 0.1 m8/1 repeatability rich _ 1 pc=cent
accuracy.

D.4.9 References

Standard Mechod__for the Examination of Wacer and Wascevacer, 16Oh Edition
p. 395, Method 421 F (1985).

Methods for _emical Analysis of Water and Walcee, US-EPA, 360.1 (1983)......

Instruction Manual YST Model 57. Dissolved Oxygen Meter, Science Division,
Yellow Sprinse Inscrumenc Company,

Surveyor !I OperacinB Manual, Hydrolab Corporacion.
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KE_I_ODD.5 S?EClFIC COt_TDUCTANCE

D.5.1 Scoee and Aeelicacion

This method is applicable co Sround, surface, and smiles waters, as veil
as domestic and industrial vestee.

D.5.2 S/a_ of Method

* The specific conductance of a sample is measured by _e of a salt-
contained conductivity meter, _hecscone bridle.type, or equivalent.

. Samples are preferably analyzed at 25"C, It not, ce_eracurs
corrections are made and results reported at 25'C.

D.5.3 Tuc Procedure

1. Foiler instructions manual for specific _leld conductivity meter
used.

2. Cheek the meter rich two standard solutions of approximate speoi£io
conduocanoes of 100 and 1,000 _z_hos/cm, or standards chat bracket
the expected sample conductance. I.w the meter doll not road vichin
one percent of the standards, determine what the problem is and
oorrect It before proceedins. Host field lnscrloncs read
aonducciviCy direocly; vtch chose instruments, farley the
manufacturer's instructions. Report the results co the nearest con
unite _or readinss under 1,000 umhos/cm and the nearest lO0 units
for readin|s over 1,000 umhos/cm.

3. Record the actual sample temperature when the measurement is made.
The meter reading should be converted co specific conductance at
25'C _in| the information in the manufacturer' s instruction manual.

5.4 _nUaraCu. Seecio_

• Beckman Solu_ridseO Model U-5/U-6

, YS! Model 3530 Flay Throu|h Cell

• Hydrolab Corporation Surveyor ll

D.5,5 preefeion and AeeuraQy

The conductivity meters l_stod above hive an accuracy of _ 2 percent of
readin|, With satisfactory equipment, results within 1 percent of the crue value
should be obtained.
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D,5.6 P.efere_n*t

ScandiFd Mt_hodt for _ht I_xmtnl_£o n o_ Vi_or tndVa|_tvac,_, 16r.h |dLCLon,
p. 76, Hechod 205 (_985).

" Sl:L,_cLard9].].25.64, r _20Annual I_ook of AS'_ S_andirdt , Par_. 32, '_&r.ir, , .

He,hods for Chemteal.Analytis of Viear and VaI_sI, U|'|PA, _20._ (_983).

ZnJcz'ueeion _anual. SnLuP, ridEeO Rll. _,tRR.6, I_tlO_ XruIclL'_len_.a, _lr_., Ettv,
Janu,sz'y L982.

lu_llyor _T Onaf,&_Lrl_ Hanual, HydroLad) Co.orBed.on, _v, A Februa_ ],985.

_ Hodel 351S0 V&_er 0ua).L_Y HonLeor:Lnt SVmeem 7nJelruaeLona, Ju],y, ],Sill,



Appendix D

BIOACC_.JM!JI.ATION MONITORING PRO_CT
STAND_.D OPER.A'HNG PRO__



D-_

PPo,,lectT4tles

Btoaccumu|attonMon4tortng

QAPNumbers

QAP.X.90.(S-06S

Date AppPoved8

PPogPillNanegor

J', N, ......... -'

Pr4nctpal |nvest| gitor

I_ (M S_tal|st

BIqAPQACoordtntltor

?_.f 9_,_'......,o..,,-_.,-"
N. L." F_ank.......



D-5

BMAP BIOA_./LATION SECTION soP.l
MO_RINO PROJECF PAGE I of 4

DA_ 09-23-92
BMAP (]UAI.XFY ASSUP_.NCE PLAN

SUBJECI': USlNO CAOI!ID_.SIATIC_ _ A BIOA_._'rlON MoNrI_R
. III1_11[III ......................................... _7- ........... III IIIIIIM I .. ! I / !

To w =Ied Allati¢ clam (Co_'u_ ./b_m_saa)in stream to (1) pin Iruiilhtu to the dqree of
orlpuiic contaminant apmure to resident biota, lind (2) identify poutble sources of these
contaminants.

This procedure8ppliesto rolluxmIor cmIedclmmsu monlton of contaminlitionin (1) BMAPsand
other bioloIJcIImonitortnlprojrlinuat the threeDOE hcilities in Oak RidIe lind (2) biolojiwl
moldtO_i pmIrIm lit DOE hcilities in Oak Rldle; Psducsh,Kentuc_, Portsmouth,Ohio; and
KSlmUCity, Missouri.

Referenem

BMAP Bloaccumu¼tlonMonitorinl Project(SOP.S)

Equipment

Fish dip nets (maximum1/4 in. mesh)
$.lPWOnbuckets
HIp bootIor ¢hetltwiden
Potyproj_JeM elites (1 per site monitored)
Methylenechloride
L,lquinox(laboratorydetergent)
Indeliblemarker
Plastic_IP
Ice
Oloves
Brush
IdemLflmtlonup
Album
Scram1
Rell_atedsre8tape

materialtape
Coolerwithlock
Heavy.du_aluminumfoil
Freezer
DetacoUec_n forms
Ch_.or._tod), form
Rejtltered blollccumubltionlojbook
StrinI (nylonor other strong material)
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BMAP BIOACCUMUI.,ATION SECTION SOP-I
MONrTORING PROJECT PAGE 2 of 4

DATE 09-23-92
BMAP QUALITY ASSURANCE PLAN

SUBJECT: USING CAGED ASIATIC CLAMS AS A BIOACCUMULATION MONITOR

1. Collect clams to be used from a stream known to be uncontaminated (clams must contain low
to undetectable levels of organic contaminants). Use the buddy system and bring a two.way
radio when performing field sampling. Collect clams as follows.

a. Put on hip boots or chest waders to collect clanu, from the stream.

b. Fill two buckets about 1/4-full of stream water.

c. Set fish dip net on the stream bottom and kick the bottom
substrate immediately upstream of the net. IAft net from the water, pick clams from the
sediment, and deposit clams into buckets.

I

d. .V_ere clams are abundant in clear and shallow wuter, pick clams from the stream bottom
by hand and deposit into buckets.

e. Repeat sampling until desired number of clams is collected (approximately 50 clams/site
to be monitored).

f. Keep only clams of a size containing at least 0.5 grams of soft tissue (approximately 1.6 cm
in length).

g. Measure temperature of stream, and record in logbook according to step 4.

h. After collection, transport clams in the buckets with water to the laboratory. Place the
clams in a umk with flowing dechlorinated process water for 24 h at a temperature that
is ±5"C of the temperature at the collection site.

2. Deposition of chum into selected monitoring sites involves the following steps.

a. Wuh polypropylene cages with IAquinox and rinse thoroughly in lab. Allow to air dry.

b. Attach by wire a unique ,t.digit tag to each polypropylene cage.

c. Divide clams among the polypropylene cages so that each cage holds approximately
50 clams.

d. To assure that the clams will be contained within the cages, seal the cage closed with

plastic closures.

e. Set each cage into a bucket that is 1/4 full of water from the holding tank.
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BMAP OU_ ASSURANCE PLAN

SUBJECT: USING CAGED ASIATIC CLAMS AS A BIOACC'UMULATION MONITOR
ii

f. Transport promptly to field sites.

g. Put on hip boots or chest waders, and gloves.

h. At each site, use string to tie the cage containing clams to a secure object in the stream
in such a way that will allow the clams to remain submerged, yet suspended above the
bottom sediment, despite normal fluctuations in streamflow.

i. Leave clams for 28 days.

3. Retrieval of clams from stream monitoring sites involves the following steps.

a. Put on hip boots or chest waders, and gloves.

b. Remove cage from stream, cut the string with scissors, and gently brush and rinse clams
in stream water.

c. Wrap clams in aluminum foil and label the foil package as to the site, date, sample type,
and cage tag number with an indelible marker.

d. Place foil packages in a cooler with ice while other sites are visited. After all cages have
been collected, lock the cooler and transport samples to the laboratory.

e. At the laboratory, lock clam packages in a freezer until processing.

f. Additional steps are required for handling samples from Radiological Areas.

1. Wear C-Area (yellow) coveralls in addition to waders and gloves.

2. Place packaged clams from Radiologlcal Areas in a separate ice chest that is clearly
marked with Radioactive Material Tape.

3. Place waders, gloves, and polypropylene cages in a plastic bag at the point of
departure from Radiological Area. Place coveralls in a separate plastic bag.

4. Survey the cooler and equipment (waders, etc.) for contamination before returning
to laboratory. Also have the coveralls checked and tagged prior to delivery to
laundry (See QA-BMAP.19.200).

5. At the laboratory, lock clam packages in a freezer storage compartment designated
for radioactive samples.

.it
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DATE 09.23-92

BMAP QUAL,FI'Y ASSURANCE PLAN

i iHf i i i i r r i i ,,,, ,,r ,T, ,, , I

SUBJECT: USING CAGED ASIATIC CLAMS AS A BIOACI_/MULATION MON1TOR
i iiiii i iiiiiiiiii ii i HI IIIIIH i i i i iii ii i1,,,,i i ii i H|III i

4. Record field data as specified in sect/on SOP.5. A stepw/se sumnumon of necessary record
keeping for clam monitor/rill follows.

a. Immediately after conductingtheinitial coUect/oaof clams, recordthesite,date,beg/nntng
endingcogect/ontime, speciescollected,and the namesof the collectorsand field

custodian on the data coUectlon forms (Attachment 2). Tape the data collection forms
onto the 5.gaUon buckets containing clams.

b. Also at the site, record aLlfield data on the clutm.of.custody form (Attachment 3) and in
the registered bioaccumuiation logbook.

c, As the time of case placement into the stream to be monitored, record pertinent field data
such as site, crate,time, and cage tail number in the registered bioaccumuLatlonlogbook.

d. At the time of cage removal from monitoring site, record the site, date, time, names of
collectors, and cap tail number in the reg/stered b_mulatlon logbook, on the
clmn.of.custody form, and on a data coUect/on form. Tape the data collection form
onto the coolerwhen tramponing samples.

Results

Resuluaregroupsof clamsthat,afterprocessing(ProcedureSOP-2)and chemicalanalysisat
ORNL AnalyUcalChemistryD/vision,willy/elddataon conuumnantlevelsinclamsaccumulated
at specific sites and times. Data will cventua_ be tabulated, anah/z_, and reported in
BMAP Annual Repom.

PRINCIPAL INVESTIGATOR DATE /o/62./_
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.....

SUBJECT: PRYING OF ASIATIC
I I II i i II IIlllJII III I I ,, iir, ,,,,,,1 Ill II Illlll I I

To prepareAsiatic Clamstmue samplm for orpmt¢contaminanttulyla,

Scope

Th/s procedureapplies to all uses of cagedclamsas mort/ton of conta_tion in (I) BMAPsand
other biologlca!monitoringprosnms at the three DOE _c/l/ties in Oak Ridgean(l(2) blologlcal
momtor/ng programsat DOE facilitiesin Oak Ridge;Paducah,Kentucky;,Pommouth, Ohio; and
KansasCl_/, Missouri.

References

BMAP Bioaccumulat/onMonitoringProject(SOP-5)
Mama Mutetta Ener_ Systems,Inc.,ORNL Health PhysicsManual,ProceduresRP 5.1, RP 2.5

Equipn_t

20 ml pre.walhed (1 Chem,AVID No. 226.0020)_ vials w/th teflon
lined cape

Knife
uqmox
Forceps
Dlspotablegloves
Photo tray
Labmat
Smty
Indelible marker
Plal_ ball
Blotterpaper
Rell_atedareatape
_ bat.nee
l:reezef
_.of.cmmdy fore
Registeredblosccumulat/oniogtxx)k
Beta gammam/talon surveymeter
Radioac_ materiallabels
Kadlologlcalsurvey,re!Isteredlogbook
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BMAP ouAJJ'ry ASSURANCE PLAN
,i i i i i .......... ,f i n i ,,,,roll n,H,,i i ii i i i i i , , m

SUBJECT: PROCE_INO OF _IATIC

_Ui'IU

L Proc_la8 clams involves the follov,'ing steps.

a. Use pre-wubed 20 ml flats vtals and caps (available through AVID stores, select l.Chem
or equivalent from another supplier.)

b. Label a vial with sample number (corresponding to cage tall number) and analysis to be
performed wlth an indelible marker. Place vial on balance and push the tare key.

c, Remove a clam package (representing one site) from freezer and allow clams to t_w
suptty.

d. Pry open clams with knife and remove frozen soft lm_ _th forceps. Carryout work on
Imavy.duty aluminumfoil

Place clam tmue in 20 __ vial on Ixttance= Proeeu enoughclams to obtain a
5-10 gram composite sample (5 grams for PCB analysis, 10 grams for orpnics).

L Prepare additional sample vials such that 2 samples are made for each analysis to be
performed. Label vials accordingly to distinguish between duplicate samples. F.nmple:
Sample IIIlA vs Sample IlllB (duplicate samples from Cage 1111).

& Place sample v/als in freezer pending delivery to ORNL Analytical Chemistry Division.

It. Wipe katie and forceps with a paper towel then wash with IAqutnox and rinse in tap
water. Remove another clam package and repeat above steps until all sites are pr_

Z The following add/tlomalsteps are required for processing clams from Contamination Areas.

& Before pmcmdLq, surveythe clamsto determineif they must be treatedas radioactive
mumalt. (ORNL Health Phytka Manual, Procedure gP 5.1). If clam are
itmt.contamtuted a_ordlng to criteria provided by Health Physics, proceed as above. If

are determined to be _ material, proceed with steps b through h. Record
Imidtl of sm_y in mdiologicalsu_y registered IollbOOk

b. Carry out work on a large sheet of aluminum foil placed over blotter paper covering a
table within a temporary Regulated Area. Follow procedures for setting up, working m,
e_dt/q, and decommissioning the temporary Regulated Area; as described in ORNL Health
Physics Manual Procedure RP 2.5.
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S_C'T: PRYING OF ASIA'rlC CLAMS
II I I II,m III rll I I!111 N IINI I [ I Ill, I lIH II , II I

c. Wear II lab coat, safety glasam, and disable plast/c gloves. Tools and implements (Imife,
forceps, etc.) should be designated for use only on contaminated samples and stored in a
separate, labeled container.

d. After soft tttsue is removed from the clams, place the shells in a plastic ball labelled
"Blolol/cal Rad/oacttve Wute'. Label v/eLi conudaMll clams as 'RadioactiveMaterial'.

e. Place vials conta/ninll samples in a bill, box, or foil envelope labeled as radioactive
material and store in I R,IdiologlcalAreaportionof freezer.

f. Place papertowels, blotter psl_r, foil, and gloves in a plt/¢ big labeled 'Com_bie
Radloact/ve Wute'. Survey the contents of the ball upon completion using a B- survey
meter to determine if they are contaminated, as described in ORNL Health PhyskaManual
Procedure lip 5.1. If the contents are not contain/hated, dispose of as normal wute.
Otherwise, leave the plastic bag open and allow contents to dry before closm& Label the
ball with the name of the wute generator and the isotopes present, and place in can
labeled 'Compact/hie RadioacUve Waste'.

II. Contact Health Physics to survey samples to be sent to Analytical Chemistry D/vision, to
ill Blololltcal Radioact/ve Wute ball, andm survey temporary contamination zone prior
to removinll _rninll labela,

i Conl lasl i_ment to pick up Biologll _dll_ve Waste bag for d_l!.

X Record process/all data as specified in P_ure SOP-3. Foll_ng is a brief su__n of
• n_ record _pmll for clam prooesam$

L Record proceminll data immediately into the registered bioaccumulatlon logbook. Include
bal/lUX/nglind elldiall times, sites, sample humbert, spec/es, and analyses tobedone. Sign
and date enUy,

b. Retard the slmcim, sample numbers, and analyses to be done onto the chain-of.custody
foes.



D-12

BMAP BIOAC_JMUL.ATION SECTION soP.2
MONrI_RING PRO_ PAGE 4 of 4

DATE 09-23-92
BMAP QU_ ASSUKANCE PLAN

ii ......... lllllm IIllJlr, II lllqlll II II Ill l, '" ............................. I I II

SUBJECT: PROCE_INO OF A.SlATICO..AMS
i i iiiiiii iii lllll I I 1,i, i, , ,HUll,, ......................

Results

Results are groupsof clams tbit, after chemicalanllysis it ORNL AnalyticalChemistryDivision,
willyielddalaonlevelsofcontaminantsaccumulatedInclamsatspecificsitesandtimes.Datawill
eveutuaUybe tabulate,/,az_ andreportedin var/ousO_ andotherreports.

Appruv

PRINCIPAL_OATOR DATE ,_,_L/S_
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FIELD INSTRUMENT MAINTE_NAN_ RECORD FORM
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