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ABSTRACT

- The Weldon Spring Remedial-Action Project monitoring program.is designed to address
pathways and constituents in a changing waste setting and to further characterize the waste uniis
in order to model their behavior under specific conditions. = Site specific criteria considered in
planning pathway analyses included physical, chemical, and biological characteristics of -the
radionuclides and chemical contaminants detected, spatial distribution, concentrations, depth to
groundwater, peology of the area, climatic conditions, how the area is used by the public and
wildtife, and the proximity of contaminated sites to potential receptors.

Site features receiving surface water will be sampled, and contaminant leveis will be
measured, The migrating surface waters will be sampled along their courses to track their
behavior untif the concentrations are diluted or otherwise rendered indiscernible from
background levels, More intensive work-area monitoring will provide knowledge of real-time
airborne emission levels. Specific locations around the site where there is concentrated human
activity are considered "critical receptor” locations and will receive focused attention. This
characterization, along with the determinations made during subsequent, routine biological and
surface water sampling, will meet the environmental menitoring data needs of the project.

Agricultural products are monitored as part of the characterization of foodstuffs and to

established natural levels of radionuclides. Radionuclides in aquatic ecosystems are monitored
to assess environmental conditions.
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1 INTRODUCTION

The Weldon Spring site is located near Weldon Spring, Missouri, 48 km (30 mi) west
of St. Louis, Missouri. The site consists of an inaetive vranium production facility including
raffinate pits, a chemical plant, an abandoned limestone -quarry, and associated vicinity
ptoperties. These areas contain chemicafly and radiclogically contaminated materials originating
from previous operasions at the site. '

Remediation of the Weldon Spring site is being conducted under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) and as part of the U.S.
Department of Energy Environmental Restoration and Waste Management Program. The
program is known as the Weldon Spring Site Remedia! Action Project (WSSRAP). The major
goals of the WSSRAP are to eliminate potential hazards to the public and the environment, and
to the extent practicable, make surplus real property available for other ases. An environmental
documentation approach has been developed that satisfies the requirements of both the CERCLA,

" _as amended by the: Superfund Amendmenss.and Reauthorization Act-(SARA), and-the National
Environmental Policy Act (NEPA). The result of this process is the Record of Decision .
(Ref. 1) on ultimate disposal of the Weldon Spring site wastes which was issued im .
October 1993,

Department of Energy Order 5400.1, General Environmentai Proteciion Program, .

- requires the preparation of an Environmental Protection Program Implementation Plan at all
Department of Energy sites. The Weldon Spring site Envirommenial Protection Program
Implemensation Plan (EPPIP) (Ref. 2) details the methods by which the WSSRAP will
comply with this order, Because the WSSRAT is a remedial action project, the overall goal is
different from that of the operating and/or production facilities for which Department of Energy
Order 5400.1 was developed. Therefore, the WSSRAP EPPIP meets the intent of Department
of Energy Order 5400.1 while being tailored to the unique aspects of a remedial action project.

. The WSSRAP has prepared this Envirenmenial Monitoring Plan (EMP) to meet the requirements
for Department of Energy environmental -monitoring programs . as specified in-Depai‘umnt_.of
Energy Orders 5400.1 and 5400.5 and the Regulatory Guide for Radiological FEffluent
Monitoring and Environmemal Surveillance (Ref. 3), hereafter - referred o as - the

- - Regulatory Guide.

m:ugarsljcannalsmpdizeat.0l 1
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This environmental monitoring plan is to be reviewed annually and reissued at least every
three years in accordance with Department of Enexgy'{)rdm' 5400.1. . Annual reviews will be
documented and summaries needed for revisions will be transmitted to the Department of Enexgy
along with expected dates of issuance. If during the monitoring year, significant deviations or
alterations to this plan-are necessary, approval by the Department-of-Energy will be obtained.
Any deviations or alterations will also be summarized and documented in the annual site
environmental report for the year of cecurrence.

1.1 Parpose

Department of Energy Order 5400.1 requires the preparation of an environmental
monitoring plan to define the efflvent monitoring and environmental surveillance required to
demonsteate compliance with applicable Federal, State, and local environmental protection laws
and regulations, executive orders, and intemnal Department of Energy pelicies.

. . The purpose of this-plan-is to-detail the environmental monitoring Tequirements. at.the

. Weldon Spring site. Environmental~monitoring -is performed-at this-site-to document..and..
quantify potential public exposure, to protect public health-angd safety and the environment, and
" to demonstrate compliance with applicable legal and regulatory requirements. The monitonng
program also verifies adherence to Department of Energy environmental protection policies and.
supports remedial planning.

1.2 Scope

This plan describes the effluent monitoring and environmental surveillance activities that
will be performed at the Weldon Spring site. These activities include monitoring of surface
waler, proundwater, radon, gamma exposure, air particulates, biological, and meteorological
conditions, The plan also describes applicable monitoring requirements, analytical methods

.implemented to satisfy the requirements of Departmen of Energy Order 5400.1, Order 5400.5,
and the. Régulatory Guide (Ref. 3). -An evaluation of compliance or-noncompliance with each
regulatory guide criteria statement is included in Appendix A of this document. Where criteria
statements are applicable to the WSSRAP, recognition of satisfying the criteria is inciuded in the

m:'l,uaars\jmns‘mmp&d-\.santjm 2
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... textand in Appendix A; where criteria statements are not applicable, justification for exclusion
is only included in Appendix A, :

1.3 Slte History

In April 1941, the Department of the Army acquired 6,974 'ha (17,232 acres). of land,
and the Atlas Powder Company aperated four of its 20 trinitrotoluene (TNT) and dinitrotoluene
(DNT) explosives production Iines there from November 1941 through January 1944 as partof
the facility known as the Weldon Spring Ordnance Works. The remaining 16 production lines
were distributed across an adjacent property which is now referred to as the U.S. Army Reserve
and National Guard Training Area. By 1949, all but approximately 809 ha (2,000 acres) of this
land had been transferred to the State of Missouri (August A. Busch Memorial Conservation
Area and Weldon Spring Conservation Area) and the Umvemty of Missouri (agricultural land).
Except for several small parcels transferre to St. Charles County, the remaining property
became the Army training area. .

‘Through-a Memorandum-of Understanding-between-the- Secretary of the Army-and-the -
General-Manager for the Atomic Energy -Commission (AEC), 83 ha (205 acres) of the. former.
ordnance works were transferred in May 1955 to the AEC for the construction of.the Weldon.
Spring Uranium Feed Material Plant. Considerable explosives decontamination was performed.
by Atlas Powder and the Army prior to construction of the feed materials plant. Unéil 1966,
“‘the feed materials plant was operated as an integrated facility for the conversion of processed
uranium ofe concentrates to pure uzanium trioxide, intermediate compounds, and yranitm metal,
A small amount of thorium was also processed. Wastes generated during these operations were
stored in four maffinate pits on the site.

In 1958 the AEC acquired title to the Weldon Spring Quarry from the Department of the
Army. The quarry was Jocated approximately 5.6 km (3.5 mi) south of the feed materials plant.
. 'The Army had-used it eartier-for disposal-of wastes from the manufacture of TNT.and DNT,

.- - 1942, the-quarry was mined for limestone aggregate used in-construction of the ordnance works.
. The AEC -used the quarry from 1963 to 1962 as a disposal area-for-uranivm-residues. anda swnall
.. amount of thorjum residue.  But most of the material disposed of there-consisted of uranium and
radium-contaminated building rubble and soils from the demolition of a uranium ore processing

musens jpannpatampBdizect. 01 3
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- facility in St. Louis. Other radicactive materials in the quarry include drummed wastes,
uncontained wastes, and contaminated process exuipment,

The Weldon Spring Uranium Feed Material Plant was shut down in 1966, and in 1967
the AEC returned the facility to the Department of the Army for use as a defoliant production
plant to be known as the Weldon Spring Chemical Plant. The Army started removing equipment
and decontaminating several buildings in 1968, but the defoliant project was canceled in 1969
before any process equipment was installed. The Army retained responsibility for the land and
facilities at the chemical plant, but the 20.6 ha (51-acre)-tract encompassing the raffinate pits
was iransferred back to the AEC. From 1969 to 1981, the status of the Weldon Spring site did
not change. The site was placed in caretaker status from 1931 through 1985, when custody of

the chemical plant and ‘quarry were transferred from the Department of the Army to the

Department of Energy. In 1985, the Department of Energy proposed designating control and
decontamination of the chemical plant, raffinate pits, and quarry as a major project.

A Project Matagement Contractor for the WSSRAFP was selected in February 1986. In
- July 1986, a Department ‘of Energy project-office-was established on site, and the-contractox;
MK-Ferguson and Jacobs Engineering Group, Inc., assumed control of the:site on. October-1,
1986. - The quatfy was placed on. the Environmental Protection. Agency. Nation Priorities List
(NPL) in July 1987, The Department of Energy redesignated the site as a-Major .Acquisition
System inn May 1988. The chemical plant and raffinate pits were added to the NPL in March
1989.

Under the CERCLA process, a focused Remedial Investigation/Feasibility Study (RI/FS)-
Environmentzl Assessment was used to document the proposed management of the wastes in the
quarry. Compared o the full-scope of the RI/FS, the focused RI/FS was appropriate for the
bulk wastes since removal will decrease the threat of release of contaminants and is consistent
with a permanent remedy for the entire sife (Ref, 4). The NEPA/CERCLA environmental
documentation process for the quarry bulk wastes is complete and remedial activities began.in
(1991, The first load of waste was-removed from the quarry- in the summer of 1993. .

Remedial investigations were conducted at the chemical plant/raffinate pits area in 1988
. and 1989 under the CERCLA RI/FS process. These investigations included characterization. of
the groundwater; on-site soil contamination; contaminated sediments in off-site surface drainages,
lakes, surface water, and springs; and chemical and radiological contaminants in the raffinate

miusarsijcannotemp? Hanct.01 4
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. wastes. The results of each of these investigations have been published in the Remedial
Invessigation Report for the Chemical Plant Area of the Weldon Spring Site (Ref, 5). The
Record of Deciston (Ref. 1) wilt mark the selection of the finai remediation and dispesal method
furthﬂchemmalplantandhulkw&smfnrﬂmquarr}r The Record af Decision is ﬁxpecwdm :
be issued in ﬂclﬂhm‘ 1993.

Several smatl interim response actions have been conducted at the WSSRAP, Intetim
response actions are activities that will not change the ultimate disposal method but have been
conducted to Tmitigate or eliminate conditions that pose immediate or potential thredts to worker
safety, public-health, or the envitonment (Ref. 6}, These actions have included removal
of exposed friable asbestos, overhead piping, PCB electrical equipment, power poles and wires,
demolition of nenprocess buildings, isolation of Ash Pond, and consolidation of containerized

m:iugersjeannsiompddiseat.0l 5
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2 OBJECTIVES AND RATIONALE

The goal of the Weldon Spring Site Remedial Action Project (WSSRAP) is o protect and
enhance the environment while protecting the public during remedial activities, The action
consists of safely disposing of hazardous and radiclogical wastes that resulted from the operation
of the Weldon Spring Uranium Feed Materials Plant and the Weldon Spring Ordnance Works.
Within the overall project mission, the environmental protection program focuses on the
operational activities of the project. ' ’

The WSSRAP abjectives for the environmental protection program are as follows:

» To assess compliance with applicable environmental quality standards and public
exposure Limits.

¢ To measure background levels and site specific compound levels.
" To measure the effectiveness of effluent treatment and controls. T e i
s Top assess the validity and effectiveness of exposure models. C

¢ To measure the long term buildup and assess environmental trends from site-released
contaminants,

e To detect and guantify. unplanned releases.

“This Environmental Monitoring Plan describes the rationale and design criteria for the
monitoring program; designates the extent and frequency of monitoring and measyremens,
outlines procedures for laboratary analyses, quality assurance requirements, and Program

© -jmplementation procedures; .and. preparation and disposition of related repoits. .

In case of deviations from this plan, either intentionally or because of circumstances

. outside the controt of the Project Management Contractor,- concurrence-will-be .obtained_from

the U..S.. Depattment of Energy. Fxamples include reductions-of sampling frequency,

elimination of sampling locations, elimination of analyzed parameters, or use of less stxingent
analytical methods.

m:ugerstjosnnsiempdHeect.02 6
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The WSSRAP environmental protection program is separated into two distinet fuactions:
(1) effluent monitering, and (2} environmental surveillance, Effluent monitoring assesses the
quantities of substances in migration pathways from the site at its perimeter,: or in pathways
subject to compliance with applicable regulations (e.g., National- Emissions Standards for
Hazardous Air Pollutants [NESHAPs]) or permit levels and requirements (¢.g., the National
Pollution Discharge Elimination System {NPDES]). The environmental surveillance program
generally reviews environmental media within or outside the site boundary for the presence and
concentration of site contaminants fo detect and/or track the migration of those contaminants.
Surveillance data are used to assess the presence and magnitude of any radiological or
toxicological exposures to members of the public, or to- assess the effects, if any, on the locat
environment.

The Weldon Spring site has maintained a relatively stable configuration of its wasie
products since cessation of plant operation and decontamination of some process buildings in the
early 1970s. Itis believed that this stability has allowed the site to achieve a rough eguilibrium

. regarding the migration-of contaminants from the site. - Since the chemical plant and quarry are

' presently under active remediation, the nature-of the waste units-and their physical positions.and.
chemical states are subject to disturbance. The monitoring program for 1994 has been designed
to address pathways and constituents in & changing waste setting and-to further characterize the-.
waste units in order to model their behavior under specific conditions.

The Department of Energy has defined generic performance criteria which their
operations offices must use in developing their programs. The WSSRAP environmental
protection program has incorporated these criteria into its monitoring program. The obijective
of the WSSRAP environmental monitoring program is to generate data needed to achieve
regulatory compliance and assess the impact of contaminants on the public and environment.
Therefore, a program must be developed 10 assess visble environmental pathways. The program
in this plan defines a minimum scheme of data points to be collected in order to evaluate
whether environmenta! conditions are changing, and whether site-related contaminants. or
activities are impacting public health or - the environment. - Where additional data points or
density is required to verify trends or more closely evaluate environmental conditions, additional

.. samples may-be collected thet are not defined in the-plan. ~Those samples will be-collected 1o
serve the objectives of the environmental monitoring program at the Weldon Spring site and will
be consistent with the guidelines of the DOE 5400 Orders. The following section describes the
pathiway analysis performed by the WSSRAF to arrive at the monitoring program.

m\uasrsijcsnnelampddieaat.0l 7
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2.1 Pathway Analysis

To evaluate the patential impact on human or ecological Teceptors of activities at the
Weldon Spring site, it is necessary to conduct a pathway analysis, Exposure pathways are
identified considering the source, mechanisms of release, type and Jocation of contaminants.at
the site, and the probable environmental fate (persistence, partitioning, transport, and intermedia
transfer) of these contaminants and the location and activities of potentially exposed receptors. ~
Table 2-1 identiftes the matrix of factors considered in the exposure pathway screening process.
The primary objective of the pathway analysis is to identify complete pathways and give
reasonable assumptions about future conditions. An exposure pathway is considered complete
if a linkage can be shown between one or more contaminant sources, through one or mere
environmental transport processes, 1o an exposure point where human or ecological receptors
are present. Identification of potentially complete pathways is 2 qualitative judgement,
- Procedures vsed are intended to be conservative. Identification of a complete pathway does not
necessarily indicate that adverse effects will occur; it indicates that the effort to monitor releases
g worthwhile from-the standpoint.of protecting human health and the environment.. . .vu

- 2.2  Monitoring Program Rationale

The critical pathway analyses (radionuclide and media) conducted for the WSSRAF

inctuded both the Weldon Spring Quarry and the Weldon Spring Chemical Plant and raffinate

" pits, and are presented in-Table-2-2. These analyses were based on data developed during R

‘various characterization and monitoring studies, and from site specific criteria, site specific |
assumptions, and the matrix of potential exposure routes.

Site specific criteria considered in pathway analyses included physical, chemical, and
biological characteristics of the radionuclides and chemical contaminants detected, spatial
-disiribution, concentration, depth to groundwater, geology of the area, climatic conditions, how

- the area is used by the public and wildlife, and the proximity of contaminated sites (o potential
receptors.

-Bite specific-assumptions -were as follows:

Off-site residents have limited access to the contaminant spurce areas.

m:sergijoanneiempddieect, 02 8




.TABLE 2-1 Potential Exposure Route Matrix

Affeoted Environmantal Madia

Compenent of Expokure Aggsgamant - )

Ajr

Ground water
Surface Water
Sediment
Surface Saoll
Subsurface Soil
Adguatio Biota

Tearraatial Biota

Factors to be Tonsidarsd . j

PR L R T T
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Cuﬁtminant Trangport Pathway

Alsborna transpory
Graupdwatsr migration
Surfaca watar runcff

Sedimant transprort

inflitration
Parcalation

Eurface soil 2rokion

Transpart af aguatic biets
Terrastrial biote migration

| Maohanism of Releage Affacted Medinm

Air

‘Groundwater

Surfacs watsr

-Parcotatdon, migmton, Josing . ..

Yolatilizetinr, fugitve dusk
mninglons, gas emiseiomnms.

BAraama.

Surfaoce runoff, groundwatar
discharge, partitionbig with
sedimant.

Sadirnent - Sadiment transport in surfece
ruraff, fugitive dust, partitloring
with surface watsr.

Surfaco sail - 'Fugitive dust manspurtfdaposition,
surface runoff, aurfase disunizence.

Subsurface soil - Leaching, partitiening with .
groured water.

Aquaiio biota -+ Direet contact, ingagtien,

Terrasteial blota - Direet contact, {hgastion.

Cutrant and future receptors Human - Dne-site workars, off-sita warkers,
off-aite repidential, racreational.

Ecotogioal - On-site aguatia, off-site squatic,
on-slta terrestrial, off-ukte terreairial.

Environmantal - Physicochemicat cenditdons of
anvirornantal media.

Routes of axposurs by medium Adir ~ tnhalatien, wmmarson

Ground watar - [ngeation, demal contect

Surfaca water - ingestion, demnal oontact

Sadimant - |ngeation, demmal contact

Surface Soil - «  [ngestion,. dermel cantact

Subsurface goil - .ingeation, dermal contsot

Elota - Ingastion, dawnal contaot

miusereljosnnoiemp2 et 02
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. TABLE 2-2 Exposure Scenarios Selected for Monitoring

11284

Qff-plta Residents

Exposure Scenurs

ingestion of smafl game animals in

aontast with conteminant sGores .

Fathwaey
Seleciad for
Wonitoring

Ingeation ¢f small game aninwls by
reaidants la essumad ax low dus to
large buffer zene of wikilifs area.

thgaztion of groundwater from
wall dewngradlant frem gite
apurcon.

-Potsptlal usa of grourndwater ac a

sourca for deinicing warer by
rasldants,

wagetatlan.

substantinf uptsics ar rlsk.

nhalatlon of partoulates disparasd Yas Potantial inhalsticn of aubome
through wind ercaion and rarmedial particulates by naarby realdents.
actiane.
Dermal contact with alrboms and No Dermal contsct with radiclegioally
deposited particulatax impacted particulatas is not
considarsd a substantial sxpeaurs
mechaniam.
! Ingerticn of eurfacs watar andfor Yoe Potential for ingastion dus to
: sodiment. racrastional scthvity In off-site
d impactad watars.
Wildlife Area Inhafatian ui'.pnrunulates dispersed - Yos Potential inhalatlon of sirborna . . _
Visitara through wind erosioh and remadial partioulates by wildlifs aras visitors.
acton.
Ingestion of gems and fish Yeag - Potantiel ingeation of game and figh
inhabiting wildlifa sraa, inhabiting wHdlife araa colambed
during hunting season.

: ingastion of surface watar and Yeu Potential expowurs through ingestion
contact with-ssdiments while af, or comtect with, surfaces watar in
gwirmmiag or wading. wildlifs areas.

Dermal contact with sirborme and N Darmal cantaat with radiologioaty
-dapsaitad particulates. impacted partioutates ia nel
oonsidersd a subatental sxposure
mechanism. ’
Tarrectrial Blota Ingeetinn of surfaca water, Nao Pravioue etudiss have indicated no
[on alta) sadiments, of vagstatcn, or substential uptake or risk.
o inhalwtlon cf alr particulates.
Tarrasttisl Blota Ingostion of gurface wnter, No “Frevious studias have ingdlested no
(off site} geditnents, or vegataton, or . subgtontlal uptake or gk,
inhalution of afr partioulates.
Aguatio Bicta Uptake of surface water and W Previous etudise have indicated Ro
{on sital contact with sadimants. substantinl optaka or fisk.
. ‘Ingasticn of Invertsbrates and - Na Previous studine have indicated no
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TABLE 2-2 Exposure Scenarios Selected for Monitering {Continued)

Pathwey
Salactad For
E:q:maurt Saahm ] Munltodng

Ligtake of yurface watse and | Potential human consumption of
contact with asdimants. game figh in contact with surface
woater and sadinents.

Ingastion of wartebrateg and Potential human consumption of
gama fish which ingest Imrtebrates
and wuatatmn

* Access of off-site large game animals to contaminant souzce areas is limited by
perimeter fencing.

¢ Prolonged or year round use of on-site water bodies by waterfowl is limited.
- Frequency and durstion of wildlife area visits per individual is low (Ref. 7).
+ Consumption of game animals and fish per individual averaged over & year is low. .
The monitoring programs described in the following subsections were designed with,
specific kmowledge of the active pathways and the pathway analyses performed. Each mediaz
- specific monitoring and:anatysis program follows a general rationale. _ oy
2,2.1 Surface Water
Surface water is influenced by three general mechanisms, It is impacted by:
¢ Water that flows from the site and carries with it site-source contaminants, Smail-
quantities of water migrate from the site on a regular basis due 10 human influenced
activities such as discharge of treated effluent from the administration building. -

« . Contaminants resuspended from sediments on site-and in stream channels.

*» Discharge of contaminated groundwater to surface water receptors from springs in the
area.

m-usersijoannelampddiesct.02 11
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Site features receiving surface water are sampled and contaminant levels are measured.
The migrating surface waters are subsequently sampled along their courses to track their
behavior untl the concentrations are diluted or otherwise Tefidered -indiscernible from
background levels, | |

2.2.2 Groundwater

The hydrology and hydrogeology of the Weldon Spring site have been extensively
studied, and separate regimes have been identified for the chemical plant and raffinate pits and
the quarry based on spatial separation and differing geology. The present conceptual model of
the hydrogeologic regime at the chemical plant and raffinate pits incorporates the activity of
diffuse flow through the fractured limestone and the influence of discrete groundwater movement
through solution enlarged fractures and conduits. Monitoring wells are used to monitor the
influence of sile contaminants on ihe groundwater. Converging conduits transport diffuse flow
to discrete flow, and then to the springs previousty mentioned. Appropriate monitoring of the
resurging water at those springs monitors the secondary mechanism of groundwater movement
from the site. '

The present conceptual model of the hydrogeologic Tegime for the'WeldorrSpring-Quarry:
incorporates the fractured flow described above and flow through the porous media of the
Missouri River alluvium. Monitoring wells are used to menitor the influence of the site
- contaminants on the bedrock adjacent to the quarry and alluvial groundwater. B

2.2.3 Air and Atmospheric Migration
Air pathway and atmospheric migration of contaminants and radiation constitute a broad

set of exposure pathways. Characterization studies indicate that the only significant sources of
airbome contamination from site-related wastes lie within the boundaries of the chemical plant

- .-and raffinate pits and quarry. As.remedial activities begin to disturb source-areas, the-potential

.- for -increased airborne emissions.will:increase. - - More-intensive site-specific .and. work-area
" monitoring will provide knowledge of real-time airborne emission levels,

Airborne particulates, radionuclides, and atmospheric radiation released from both. the

chemical plant and quarry source areas must pass the facility boundaries before migrating to
uncontroiled or public access areas. Site perimeter monitoring will be utilized to detect and

m:tweerstoannetempSdiaaat.O2 12
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- .monitor the migration of radicactivity detectable at the facility boundaries. Finally, specific
locations around the site where there is concestrated human activity are conmsiiered “critical
receptor” locations and will receive focussed aftention.

2.2.4 Soil and Sediment

Soils and sediments on and around the Weldon Spring site have been, and in some
_locations continue to be, receiving contaminants fromsthe site.«The-soil-is-generally in a stable
condition and, although it might act as a long term source for groundwater and surface water
contamination, soil in itself does not pose a dynamic contaminant front that would require
routine monitoring. Soils and associated contamination that are disturbed during remedial
activities may be mobitized by surface water runoff or be dispersed in the air and migrate from
the site. Therefore, the surface water monitoring program will monitor levels of suspended and
settieahle solids to assess the quantities of materials leaving the site. The air monitoring
program, combined with air modeling when appropriate, will assess potential impacts io off-site
Teceplors.

_ For the purposes of this plan, sediments are those solid materials that are mobilized by-
¢ . surface water flow. and which accumulate to-some discernable -depth. in-and-along.the.stream
channels and lake basins. Sediments have been characterized during remexdial investigations of
the Weldon Spring site and Weldon Spring Quarry.- That characterization, along with the
_determinations made during subsequent, routine biological and surface water sampling, will meet.

the environmental monitering data needs of the project for 1994.

2.2,5 Bioclogical Media

Biological factors, such as the animal and plant vectors in a biouptake chain, will be
sampled to assemble and provide surveillance of the environmentzl and potential human
pathways. Bioupiake sampling-of fish-at surrounding wildlife areas has been conducted smce

.- 1987. Game animals are.sampled when-specimens become.avaiiable, but.dose estimates are
. calculated on the basis of concentrations in surface water and-soil. .- Agricultural producis are
monitored as part of the characterization of foodstuffs and to established natural levels.of
radionuclides. - Radionuclides in aquatic ecosysiems are-moritored-to assess environmental
conditions by using benthic invertebrates as indicators of water quality.

m:usergijoannetamp9dianat.02 13
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3 ENVIRONMENTAL SURVEILLANCE

- The-environmental *surveillance program for the Weldon-Spring:Site Remedial Action
Project (WSSRAP) is based on pathway analysis for possible exposure routes and receptors in
accordance with Department of Energy Order 5400.1 and -5400.5-and: the Regulatory Guide
(Ref. 3). Exposure routes requiring surveillance are air, surface water, groundwater, and
biological media. Radiological concentrations obtained. for-each.of-these media are used o
estimate public dose and to provide compliance data-for applicable- environmental regulations.

The environmental surveillance program for each medium is based on the applicable
regulations, the hazard potential of the contaminants, the amount and concentration of the
contaminants, and the impagts to the environment. Sampling locations, frequency, and analyses
required (o determine the ambient envirenmental levels for each medium are summarized in the
following sections. :

3.1  Surface Water Surveillance Program

-Surface -water samples -will be-collected from locations that. arer known .to.be, .or.

Weldon Spring Quarry. Becanse of the differing topography and hydrologic conditions at-the
chemical plant and the quarry, surface water sampling programs for each of these areas are
-described separately, In previous Esvironmental Monitoring Plans, the monitoring of springs.
was included as part of the surface water monitoring program. As of 1992, the WSSRAP has
incorporated spring monitaring under the groundwater monitoring program, consistent with the
draft U.S. Environmental Protection Agency guidance for groundwater monitoring in karst
terrains. The data on contaminants in spring water will be more directly correlated to levels in
the growndwater near the site as measured using conventional groundwater mogitoring
techoigues. '

~ 3.1.1 Surface Water Evaluation = SRR C e
A surveillance program, which includes monitaring potentially impacted surface water,
- has been established jo determine the distribution of radiochemical-and chemical contaminants

that have migrated from the Weldon Spring site. The extent of the surface water environmental
surveiliance program is based upon applicable regulations, hazard potential, concentration of

melusars joannetarmpddieect.03 14
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.effluents, public interest, and the nature of potential or actual impacts on surface water. The
environmental surveillance program for surface water will be conducted in accordance with the
requirements of Department of Energy Orders 5400.1, 5400.5, -and the Regulatory M _
(Ref. 3).

3.1.2 Surface Water Monitoring P‘mgram at the Weldon Spring Chemical Plast and
Raffinate Pits

Surface water draining from the chemical .plant area transports both dissolved and
suspended contaminants from waste materials distributed zbout the site. Seven monitoring
locations have been chosen to provide data necessary fo monitor the impact of contaminants
deliveresd to downgradient streams and water features. The locations of the monitoring points
and the purpose for monitoring are described in the following sections. The U.S. Department
of Eneigy, in cooperation with the Missouri Department of Natural Resources - Divisicon of
Geology and Land Survey and the United States Geological Survey, has established a detailed

.~ :profile of the complex hydrogeologic-system that inftuences the flow of surface water from Ihe:-
site, :

3.1.2.1 Rationale. The-chemical plant areais-located on the Missouri-Mississippi. River. _

surface water drainage divide. The topography is gently undulating and generally. slopes :

northward to the Mississippi River. Streams do not cross the. properties, but incipient ;

. drainageways convey surface water runoff to off-site streams. Most surface drainage from the

chemical plant area discharges either via an intermittent stream in the Army Reserve Training

Area to the west or into Ash Pond, an on-site surface water body, as shown in Figure 3-1.

Discharges from these locations combing near St. Charles County Road D and flow northward

into Schote Creek, which in turn enters Dardenne Creck, which finally discharges into the

Mississippi River. An additional surface drainage system ultimately reaching the Mississippi

River drains the northeastern site area through Frog Pend. A storm water sewer system that

- drains land surfaces from the:northers-portion- of the buildings area, -also discharges.into-the

. Frog Pond. ‘The Frog Pond drainage enters Lake 36 in the August-A - Busch Conservation Area..
Lake 36 in tum discharges into Lake 35 which ultimately discharges into Schote Treek.

mriuaarsi joannelempd4isoct. 03 15
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©:SW-2016, downstream-of SW-2001 at the-intersection of Dardenne Creek and County. Highway.

" program will be ‘monitored according to the schedule in Table 3-1. Saniples will be-collected
"+ for total uranium on a semiannual-basis-to:monitor: potential :changes-in the conditions...«Other
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Runoff from the southern portion of the chemical plant flows southeast to the Missouri
River. Included in this runoff iz water from the former sanitary and process sewer system,
which merges prior to discharge from the site. Although the sanitaryssewer System was taken
out of service in 1986, it siill receives storm water due to infiltration along the sewer line.

3.1.2.2 Monitoring Locations. All features monitored by the surface water surveillance
program are situated on the north (Mississippi River) side of the drainage divide. Waters
requiring contaminant monitoring to the south of this divide are monitored by the effluent
monitoring or the quarry groundwater monitoring programs. - The routine monitoring locations
are numbered from SW-2001 through SW-2005, SW-2007, SW-1012, and SW-2016, Locations
SW-2008 and SW-2009 (Burgermeister Spring and Overflow Spring) were transferred to the
groundwater surveillance program in 1991 and have been given differeat ocation identifiers.
Location SW-2015, the Materials Staging Area basin, was added in 1992, but was transferred
ta the NPDES pmgrarh in 1994. Frog Pond (SW-2011) and Ash Pond (SW-2010) were deleted
in 1994 because the discharges from these ponds exit the chemical plant through NPDES
- permitted oytfalls and are indirectly monitored under that program. The four raffinate pits (SW-
3001 through SW-3004) were deleted in 1994 because these walers are being. ireated in the site
water treatment plant and therefore--are monitored by the Operations and Mainienance .
Department,

 Sampling locations SW-2001, at the confluence nf ‘Schote and Dardenne crecks, and
N, monitor any contribution of site derived contaminants to Schote and Dardenne creeks,
- Locations SW-2002 through SW-2005 and SW-2012 monitor the three lakes in the August A.
Busch Memorial Conservation Area that lie within the basin thai receives runeff from the
chemical plant site in 1994 in 1994, '

3.1.2.3 Monitoring Schedule. All surface water locations retained in the monitoring

site-derived contaminants have remained below water quality standards-at these locations and
were removed from the monitoring schedule.
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.- TFABLE 3-1 Weldon Spring Chémiqal Piant S_ﬁi'face Water Monitoring Program

SW-2001

SW-2002

SW-2003

SYW-2004

SW-2005

EW-2012

EW- 2!')1 &

5 = Semianmually

3.1.3 Surface Water Monitoring Program for the Weldon Spring Quarry

SRR R

Nine surface water monitoring locations near the guarry have been.chosen.for.routine . .

monitoring to investigate and document whether surface waters near the quarry might pose a risk

to human health or the environment due to influence of the wastes in the quarry and

contaminated groundwater migrating into surface waters near the quarry.

3.1.3.1 Rationale. - The guarry is located on the northern bluff of the Missouri River
valley. Surface water within the quarry collects in the quarry pond, which acts as a sump and
intercepts groundwater. There is no direct surface water runoff from the quarry; however,
movement of contaminated groundwater from the fractured bedrock of the quarry thiough the
fine-grained alluvium to the Femme Osage Slough has resuited in elevated uraninm fevels in the
slough water. The slough is directty impacted by contaminated groundwater migrating from the
quarry; therefore, it is routinely monijtored. Also, samples from the Femme Osage Creek and.
Little Femme Osage Creek are collected routinely-to provide baseline data for those locations
to monitor for impact.

3.1.3.2 Monitoring -Locations, Monitoring locations SW-1001, SW-1002, and
SW-1014 (see Figure 3-2) monitor Little Femme Osage Creek at points upsiream and down
stream of the quarry. Six sampling locations, SW-1003 through SW-1005, SW-1007, SW-1009,
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..and SW-1010, are distributed alang the Femme Osage Slough west of, adjacent {0, and east of
the quarry. These locations within the slough were chosen to provide representative data for
_ areas that are potentially impacted by the quarry contamination. “The quarry pond, SW-1008,
was deleted in 1994 because this location is sampled by the Operations and Maintenance
Department as part of the water treatment program. The Missouri River was monitored under
the surface water program, to obtain baseline water quality data for water treatment plant
operation activities. In 1994, locations SW-1012 and SW-1013 were deleted and jocation SW-
1011 was incorporated into the National Pollution-Discharge Elimination System monitoring
prograr.

3,1.3.3 Monitoring Schedule, Surface water bodies near the Weldon Spring Quarry
which have been established as background, or are potentially affected by the quarry; include
the Femme Osage Slough, Femme Osage Creek, and Little Femme Osage Creek. These watet
bodies will be sampled as shown in Table 3-2.

All locations will be ‘monitored bimonthly or guarterly for totai uranium due 1o the
fluxuations in concentrations as a result of changing slough levels and groundwater static water
levels, and the potential impact of surface water contaminants on groundwater south of the
slough, This will allow trends to be-identified in addition to maintaining a surveilance of
uranium in surface water bodies near the quarry. Eocations SW-1003 shrough SW-1005 will be
monitored quarterly for nitroaromatic compounds because they are downgradient from the area
.of greatest nitroaromatic groundwater contamination. The remainder of the locations were
deleted in 1994 becanse sufficient historic data is now available and there is no potential impact
from source areas.

3.2  Groundwater Surveillance ngmm

Groundwater samples will be collected from locations knowa 1o be i_mﬁacted, or

. ¢ -potentially impacted, in the chemical plant area and the quarry area. Due to the differing

“hydrology and hydrogeology -of “the two -areas,: these-groundwater -monitoring: programs..are
discussed separately. ' '

Groundwater beneath several waste storage facilities at both the chemical plant aad guarry
is monitored to comply with the intent of 40 CFR 246, Subpart F and 10 CSR 25.7, Subpart F.
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- .TABLE 2-2 Waldon Spring Quarry Surface Water Munitur Analytical Pr

[+ ]

SW-1001

SW-1002

EW-1003

SW-1004

BW-1006

SW-1007

SW-1003

SW-1010

Qoo R | jw |® [0

SW-1014

H B a
a Cuarteriy
NS Not Sarnpled

" A separate monitoring program -has. been- established for these facilities and is outlined in < -
Section 3.2.3,

3.2.1 Groundwater Evaluation

Groundwater within and around the chemical plant and guarry has been radiotogically
and chemically characterized through sampling and analyses. A surveillance program that
includes monitoring potentially- impacted groundwater has been established o monitor
radiological and chemical conditions. The extent of the groundwater environmental surveillance
program has been determined based upon applicable regulations, hazard potential of effiuents,
* guantities and concentrations of effluents, public interest, and the potential or actval impacts on

. groundwater. The environmental surveillance program for groundwater will be. corducted.in

. accordance with the requirements of the Department of Energy Orders 5400.1, 5400.5, and the.
Regulatory Guide (Ref. 3).

3.2.1.1 Groundwater Characterization.  Potential exposure pathways were determined

based on the sampling of groundwater within, and near, the chemical plant and the quarry.
Chemical and radiological characterization of the groundwater was provided through the
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_implementation of work plans, sampling plans, and other characterization plans. These plans
were approved by the Department of Energy and the U.S. Environmental Protection Agency,
and included environmental monitoring, sampling locations, procedures, equipment, frequency
and analysis required, minimum detection Jmits, and levels of quality assurance/quality control.
Evaluation of the characterization data and potential exposure pathways provided the basis for
the groundwater environmental susveillance program described in this monitoring plan.

In addition to the chemical/mdiochemical characterization, changes in the static
groundwater level are monitored either manually or with dedicated transducers. Manual
readings are taken during sampling events and monthly during the well inspections. Dedicated
transducers are installed in certain wells to document the static water level fluctuations on a daily
basis. This documentation will be used in more focused investigations as outlined in
Section 3.2.1.3.

o 3.2.1.2 Parameter Categories, The following radiological and chemical parameter
e categ'uﬁﬂs-wilrbﬁmonitomd:in .groundwater-at either the guarry or the chemical plant sinee.
similar contaminant constituents are present at both areas:

* Total Uranium (U): Uranium is a.contaminant of concern at bothithe: quarry-and-the -
chemical plant due to.both the purification process of uranium and raffinate storage .
at the chemical plant and the disposal of uranium contaminated materials and process
wastes at the quarry. Uranium is monitored to assess the potential for exposure to-
the public and the environment and to assess migration in the groundwater system and
contamination levels in the aquifer.

» Radiochemical Parameters (R); The radiological parameters consisting of gross
aipha, gross beta, Th-228, Th-230, Th-232, Ra-226, and Ra-228 are monitored at
both the quarry and the chemical plant due to their presence in uranium residues at

- each site. - These parameters are monitored to assess the potential for-exposure to the

- ‘public and the environment-and to:assess-migration-in the.groundwater system.and.

contamination levels in the aguifer.

... Nitroaromatic -Compounds - (N): -Nitroaromatic -compounds-.are -contaminanis of

concern at both the quarry and the chemical plant due to the previous production of
trinitrotoluene (TNT) and dinitrotoluene (DNT) at the Weldon Spring Ordnance
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Works and the disposal of TNT/DNT contaminated materials at the quarry.
Groundwater at both sites will be monitored for 1,3,5-TNB; 1,3-DNB; 2,4,6-TNT;
2,4-DNT; and 2,6-DNT. Groundwater will also be gualitatively - evaluated for
degradation products of the nitroaromatic compounds at both the chemical plant and

the guarry.

»  Sulfate-Nitrate-Alkalinity (): Both nitrate and sulfate are contaminants of concern
due to their presence ag residual products during the uranium purification process.at
the chemical plant and in thé production of nitroaromatics at the ordnance works.
Both nitrate and sulfate levels are elevated in the raffinate pits and at some
groundwater locations at the chemical plant. Elevated sulfate levels were observed
in monitoring wells adjacent to the quarry and in the atluvium north of the Femme
Osage Slough, Monitoring of nitrate at the quarry was discontinued in 1993 because
there was no evidence of notable groundwater contamination. Nitrate and sulfate
provide potentially important constraints on the areal extent of contaminated plumes

.. because these parameters generally behave as conserved elements in the groundwater
system (i.e., they are not strongly impacted by sorption, precipitation, or degradation
reactions). Alkalinity- is- monitored -to verify general groundwater quality. and.lo.
determine whether conditions exist to-sustain. the elevated-levels.of.contaminants. ..

» (eochemical Characierization (G): This group of parameters includes an extensive
list of anions, cations, and metals that are not routinely monitored by the WSSRAP.
These analyses are conducted as part of the pre-operational characterization of
groundwater at both sites, Characterization data are required to evaluate groundwates
guality and contaminant migration. These parameters are to be monitored for 2
limited period of time at both the chemical plant and quarry. -

3.2.1.3 Groundwater Fstimated Release Quantities and Public Doses, It is the

"’-f-"dbjectii.re of the groundwater -monitoring ;program-at. both-the: chemical.plant and the guarry. to
: £ .collect sufficient data-to-estimate-the-approximate-<uantity.of .-radionuclides released..along.a
given migration route, This information will be used to caleulate the public dose to hypothetical

groundwater users. At present, no wells are actively pumped as water supplies within a }.6 km
~(1 mi) radius of the chemical plant site, Wells outside that area have:been sampled in the past
and have shown no evidence of radionuclide contamination from the WSSRAP. Thaose private
wells will continue to be routinely sampled and analyzed as past of an independent program by
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. the Missouri Department of Health The results are also made availabie for review by the
WSSRAP staff.

~ Presently, eight drinking water production wells are located within 2 1.6 km (1 mi) radkivs
of the quarry. The data collected from the quarty area and the St. Charles County well field
will allow an assessment to be made on whether the quarry wastes preseni an increased
incremental risk to users of that water. No measurable increases in uranium or chemical
contaminant levels above background have been seen at the well field to date.

3.2.2 Groundwater Monitoring Program for the Weldon Spring Quarry

Fifty groundwater wells, including 38 Department of Energy monitoring welis, four St.
Charles County monitoring wells, and eight municipal wells owned by St. Charles County have
been chosen for routine monitoring to investigate and document the possibility that grovndwater
near the quarty may be impacted by materials in the quarry.

3.2.2,1 Geology and Hydrogeology. The geology of the quarry area is generally
- separated into upland overburden,“Missouri River aliuvium, and bedrock. Fhe Missouri- R:ven.:
alluvium and bedrock units produce groundwater, and. it is within. these -units. that the
groundwater is monitored. General descriptions of each unit follow.

The unconsolidated upland material overlying bedrock consists of up fo 9.2 m (30 ft) of
silty ciay soil and loess deposits. A residual soil is present in some areas between the silty clay
and the bedrock; however, the upland soils near the quarry are generally not saturated and are
not monitored.

The sediments comprising the alluvium along the Missouri River vary from clays, siits,

and sands, to gravels, cobbles, and boulders. The maximum alluvium thickness near the quarry

- .is approximately 31 m (100 ft). :The aliuvium is truncated at the-erosional. contact with
- -paleozoic bedrock bluffs. *The-alluviunrthickness-increases-dramatically with-distance from.the
bluffs. Silts and clays with minor amounts of sand are the primary sediments between the bluffs

and the Femme Osage Slough., The thick, water-producing sands and gravels of the alluvial
--aquifer give way to fine-grained organically rich overbank-deposits-beneath the Femme Osage
Slough. The potentiometric surface of the alluvial aquifer fluctuates in response to pumping of
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.the.St, Charles County production wells and the stage of the Missouri River, which indicates that
the Missouri River is the primary recharge source for the alluvial aquifer.

Bedrock at the Weldan Spriag Quarry consists of three distinet Ordovician formations:
the Kimmswick Limestone, the limestone and shale of the Decorah Group, and the Plattin
Limestone in descending order. The Kimmswick Limestone is a-coarsely crystalling limestone

. with numerous near vertical solution-enlarged: joints. - “The-Decorah - -Group consists - of
interbedded limestone and green shale; it is approximately-9.2-m (30 fi) thick, .and iz
horizontalty fractured. The Plattin Limestone is a thinly bedded limestone about 31 m to 38 m
(100 ft to 125 fi) thick.

3.2.2.2 Rationale. Chemical and radiological wastes in the quarry are of particular

concern because of their proximity to the St. Chartes County well field located approximately
0.8 km (0.5 mi) to the south, Well field protection is 2 sensitive issue for the public, the
Department of Energy, and other regulatory agencies. The Departmeni of Energy has issued

a number of orders providing direction on the-assessment of exposure to the public, including
directions for protection from radiation-and-chemicals where applicable. . The groundwater 2

. monitoring program at the quarry has-been designed to provide the necessary data to accomplish- ' &
the following objectives:

* Protect public health and the environment. This objective inctudes assessing whether _ o
. - present - contaminant -levels -exceed Staje or Federal -water. quality . standards,. 4
‘Department of Energy derived concentration guidelines, or background levels at the
quarry and the $t, Charles County well field, and momtnnng concentration levels of
contaminants which exceed these criteria.

» Provide information on the effects of quarry dewatering and bulk waste removal.

» Perform spatial and temporal trend analyses.

¢ Develop additional baseline geochemicat information for assessment of the interaction
of the groundwater with contaminants and the surrounding eavironment. This

. -chamacterization’ will ‘facilitate assessment -of*-contaminant-iransport -and pessible
oxidation/reduction of contaminants across the Femme Osage Slough, and possible
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‘changes in the exidation or reduction siate of the groundwater due to remediation
activities in the Weldon Spring Quarry. .

32.2.3 Monitoring Locations, Currently, 35 wells, including eight municipal
production wells, four county-owned monitoring wells, and 23 Department of Energy monitoring
wells are screened within the alluvial material Jocated between the quarry and the Missouri River
(see Figures 3-3 and 3:4). Five of the wells, MW-1035 through MW-1037, MW-1040, and
MW-1041, are located west of the quarry to monitor the immediate area around the quarry water
treatmierit plant equalization basin and effluent ponds. - As of 1994, these wells will be monitored
under a separate program discussed in Section 3.2.5. Six wells, MW-1006 through MW- 1009,
MW-1014, and MW-1016, are located between the quarry and the slough to monitor
contaminant migration south of the quarry within the alluvium. Monitoring wells MW-1010,
MW-1011, and MW-1017 through MW-1024 are located south of the slough within the alluvium
and are monitored to enable detection of contaminants south of the slough. St. Charles County
monitoring wells RMW-1 through RMW-4 are monitored to provide an early waming of

" . contamiriant migration toward the county production well field, if this should occur.. The eight

. county municipal wells, PW-2 through-PW-9, are also monitored to guard against.quarry
contaminants affecting the quality of the municipal well field water supply.- ST

Currently, 1S Department of Energy monitoring wells are screened within either the
Kimmswick-Decorah or Plattin Formations to monitor contaminants near the quarty within the

- . bedtock, Monitoring wells MW-1002, MW-1004,, MW-1005, MW-1012, MW-1013, MW-1015,

MW-1026, MW-1027, MW-1029, MW-1030, MW-1032, and MW-1034 were instzlied to
monitor contaminanis within the Kimmswick-Decorah Formations surrounding the quarry. It
should be nated that MW-1012 and MW-1034 are rorth and upgradient of the quarry and have
been designated as background wells, Monitoring wells MW-1028, MW-1031, and MW-1033
are located south of the quarry within the Plattin Limestone to see if vertical contaminani
migration through the fracture system has occurred. N '

For-the bedrock comprising the ‘quarry and-the-alluvial materials-south and -west-.of-the
quarty, moritoring weils MW-1034 (bedrock) and' MW-1035 (alluvium) have been-determined
to be upgradient for the assessment of groundwater quality in these materials. In.1992, eight
groundwater -monitoring ‘wells: were:-installed in the Darst -Bottom area-approximately -1.6:km
(1 mi) southwest of the St. Charles County Well Field. These wells were instailed by the U.8.
Geological Survey o study the upgradient chamcteristics of the Missouri River aliuvium in the
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... .¥icinity of the quarry. Analyses of the groundwater from those wells have been used by the
WSSRAP as background values for the well field area. Subsequent analyses by the U.S.
Geological Survey:are provided {0 WSSRAP for this purpose. . -Four-dedicated transducers with
electronic recording capacity are currently monitoring the static water levels in monitoring wells
south and west of the guarry. These are wells MW-1004,-MW-1005, MW-1027, and
MW-1040. Readings are taken every 24 hours to correlate with dewatering activities and
significant precipitation events., The transducer in MW-1040-will-measure-the siatic water level
with respect o' the -base of the leachate-collection -system -following.significant precipitation
and/or flocding events. '

3.2.2,4 Monitoring Schedule. Two separate groundwater monitoring programs: have
been. developed for the quarry to monitor specific areas according to the levels of contaminant
impact, public concern, and regulatory guidelines. The monitoring programs are as follows:

« The Weldon Spring Quarry and Department of Energy monitoring wells north and
south of the Femme Osage Slough.

» The St. Charles County well field and water treatment plant. : : - -

The first program is summarized in Table 3-3. This program was developed to monitor
contaminant migration and the effects of quarry dewatering and bulk waste removal, which
- began in mid-1993. This program consists of monthly, bimonthly, or quarterly sampling of
certain monitoring wells for total uranium and chemical parameters, The frequency of sampling
for each location is based on the distance of the well from the source or migration pathway and
the level of understanding of contaminant levels necessary to properly characterize the
contaminant condition. All monitoring wells will be sampled annually for radiochemical
parameters and qualitatively analyzed for nitroaromatic degradation products. Monthly sampling
of certain monitoring wells monitors the effects of dewatering activities and bulk waste removal.

- The second program monitors the St Charles County weil field and the associated:water
treatment plant. Active production wells-and the St. Charles County RMW-series monitoring
wells are to be sampled quarterly and annually for selected parameters. Table 3-4 presents the
analytical parameters and sampling frequency of these-wells.. - This-portion-of the monitoring
program has been developed by representatives of the Department of Energy and the Missouri
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TABLE 3-3 Weldon Spring Quarry Groundwater Monitoring Program Summary

———y, — T ————T—r—ryry
. Ra-Z26, Ra-228;
Groan Alphe and| Th-2238, Th-230,
Gross Eeta and Th-232 . Nitrosromatice” | | ,_l.l‘fm _
MW-1002 M G
M- 1004 M a [+ M NS -
MW-1005 M a Q M NS [+
MW-1008 B NS A E a -
WMW-1007 B NS A 8 0 -
| Mw-1008 B NS A B o -
MW-100% B HS A B a -
MW-1010 a NS A NS B -
MW-1011 Q NS A _ NS B. .
MW-1012 o NS A NS Q- -
MW-1013 B WS A B o
MwW-1014 B NS A B a
MW-1015 B N5 A B o .
Mw-1018 B NS A B Q -
MW-1017 B g 5 B B .
MW-1014 B | 5 a ;! Q
MW-1018 B B 5 B B Q
i MW-1020 B B 5 B B -
MW-1021 B B 5 B a8 a
- MA-1022 B B s B B
MN-1023 B E 8 B B -
f Mw-1024 Q a s a a -
MW 1026 a N5 A a o -
MW-1027 B NS . A B NS .
MW-1028 o NS A a Q a
miusaraionnnatempSdisart.02 30
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TABLE 3-3 Weldon $pring Quarry Groundwater Monitoring Program Sumenary

{Continued)
" Re-22B, Ra-428.
Th-228, Th-230,]
and Th-232

| naw-toz2e B

MW-1030 B
| =103 B
. MW-1032 B
| Mw-1032 B

MW-1034 a

MwW-1038 Q

_ ) MW-10358 Q
fmary . . :
* A qualitative analysis.of ritroaromatic degradation products will ke parformed during the fhest nnﬂinq:wun:
at nach focatian.

A Annusl
B Blmonthly
M onthly
o] Quartardy
g Samil-annual
NE ot samplad _ )
Goochamical Br, G, Al, As, Ba, Ca, Cr, Fe, F, I, L, Mg, Ma, Ne, Hi, P, Bb, Sr, NO,, NO, 5i0,, TOC, Ag:-Be, Cd, Cn, Cu,

Hp. Mo, Sh, Se, ¥, Zn, T, 80y, 5 (sulfide)

Department of Natural Resources; Any deviation from this program wﬂl be summarized in the
WSSRAP annual site environmental report.

The well field monitoring program includes sampling both unireated and treated water

from the St, Chartes County water treatment plant, Gross alpha analysis will be performed on

a quarterly basis, This portion of the monitoring program sadsfies the portion of the Regulatory
Guide (Ref. 3) and Department of Energy Order 5400.5 requiring the monitoring of affected or
potentially affected public drinking water supplies as defined in 40 CFR Part 141.26. The
. quartesly- gross alpha values-will’be-averaged and-presented.in.the-annual environmental separt.
Above-normal and outlier quarterly values will be responded to by impiementation of procedare
ES&H 1.1.7, Reporting Above Normal Values from Environmental Monitoring Nesworks.
Possible responses include validation of the reported value and resampling of the monitoring
location, All values not disqualified as being non-natural will be included in the annual average.
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- .TABLE 3-4 $t, Charles County Weli Field Sampling Pragram Su

Pararmatars

; Ra-218, RarZ28, Groas Mitroarometic Metals
| Menitorin Th-225, Th-230, Alpha Compounda® ) :
anﬂm: Tortnd and Th-232 - o . Sultats | Geochemical

e
[}

MW-1024

RMW-1

§ RRAW-2

RAW-3

ARAYY-4

wle |lo e e |eie |F

]

L T I R R L )

o

-3

| Raw water

ple oo |0 |k e e |B |0 |8 3@ ik |0 |P
v |, jwu o o v v v e e | P |0 (& |3
o |e [ [o o |olo o |e e it |p |le jpo |e

&
g lele |eic |0 e |o e o ie |p e e e

n e | i |w

Traated
water

Ansual
*Quarterby
Semiannatal
sochemicsl Hefer to Table 3-4 i .
. A guslitative analysie of nitroaromatio degradation producta will ba performed during the flrat sampling nvant at
sach lopation.

er

LA R

Quality control samples (including duplicate, matrix spike, field blank, equipment blank,
- and water blank samples) are not included in-this schedule, but are collected in compliance with
procedure ‘ES&H 4.1.4s. -Sampling frequency,- collection :methods, -and sample- handling
protocols for quality control samples are discussed in Section 7, Quality Assurance.
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e wmn o323 Groundwater Monitoring Program for the Weldon Spring Chemical Flant and

Raflinate Pits

Groundwater monitoring is required by DOE 5400.1 and the Regulatory Guide (Ref. 3)
to identify and document pre-operational conditions and monitor the effects of Department of
Energy operations on groundwater quality, and to demonstrate compliance with applicable
Federal and State laws and regulations. Groundwater monitoring has been conducted at the
chemical plant since the first guarter of 1987. ' The-program -has ‘been adjusted yearly to
acoommodate changes in-laws and regulations, specific project needs, and the requirements of
the Comprehensive Environmental Response, Compensation and Liability Aci-National
Environmental Policy Act (CERCLA) and the National Environmental Policy Act (NEPA).

Seventy-two groundwater wells have been chosen for routine monitoring to investigate
and document the tocations and migration of contaminants that may pose a risk to human health
and the environment.

~ 3.2.3.1 Geology and Hydrogeology. Geology at the chemical plant, raffinate pits, and
vicinity properties’ may be divided into two major units based on gross lithologic
characterization: the unconsolidated glacial and residual soils and the vnderlying bedrock. The
unconsolidated material consists of topsoil loess, placially derived sediments; and residuum. -On
average, the glacial soils are silty clays with minor amounts of gravel. The unconsolidated

" ~"'materials, which are preserit at-depths.ranging from 6 m to 15 m (20.ft to 50 ft), are-usvally not

saturated and-thus are not monitered,

Saturated conditions are generally first encountered in the Burlington-Keokuk Limestone,
the underlying bedrock unit, The Burlington-Keokuk Limestone is composed of two different
lithologic zones: a shallow weathered zone underlain by an unweathered zone.

The weathered zone is typically a grayish-orange to yellowish-gray, argillaceous
limestone containing up to 60% chert, which-occurs as discrete nodules or interbedded lenses.
The weathered limestone is 2 low-yield, semi-confined, heterogensous, anisotropic aquifer that
is fractured and susceptible to natural solution processes. Within the confines of the chemical
plant, the uppermost aguifer generally exhibits diffuse flow properties; however, discrete flow
zones may be present in safurated, highly weathered bedrock and in the saturated residuum
which fillg paleachannels.
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The ynweathered or competent portion of the Burlington-Keokuk Limestone is thinly to
massively bedded, gray to light gray, finely to coarsely crystalline, styolitic and fossiliferous,
Fracture densities are significantly lower in the unweathered zone as-compared tocthe weathered
one.

In contrast to the quarry, which is located near.a poorly.drained area, the chemical plant
site strackles a topographic high, Thus site soils are well drained with minimal accumulation
of organic material, These conditions foster relatively-oxidizing-conditionsdn the uncensolidated
materials and upper bedrock units beneath the chemical plant, whereas, potentially reducing
conditions are present in the quarry environs. Redox conditions are an important control on the
mobility and stability of many species that are potential contaminants at these two locations.

3,2.3.2 Rationale. Groundwater flow and contaminant transpert mechanisms at the
chemical plant, raffinate pits, and vicinity properties differ from those at the quarry because of
differences in the geologic environments of these two locations. Site geologic conditions are
briefly described in the following section. At the chemical plant and environs, the aquifer
generally exhibits diffuse flow properties that are overlain by zones of fracture or conduit-How,.
To accommodate these two flow mechanisms, the groundwater surveillance. program includes
- analyses of water from monitoring wells, which typically samplethe diffuse componentof flow;
and from springs, which. represent the resurgence point for discrete or conduit flow paths.

i The -groundwater \monitoring-program-at the chemical plant s designed- to. provide.the.
necessary data to accomplish the following objectives, outlined in Department of Energy
Order 5400.1, Chapter IV, Section 3 and Section 5, Part i

.= Ensure protection of public health and the environment. Included in this objective are
(1} evaluating whether contaminants of concern, as determined in the draft remedial
investigation for the site, are present at levels exceeding maximum contaminant levels

© - {MCLs) or assumed background concentrations which are-being -determined by -the

-+ _118.-Geological Survey-at:uncontaminated. wells-located in;the immediate vieinity.of
the -chemical plant and raffinate pits, and-(2)-monitoring: concentration levels of
contaminants which exceed these criteria.

» Develop a baseline for studying long-term and short-term effects of source removal,
which is to be conducted as part of CERCLA-NEPA activities slated o begin in 1994,

mzussrtjosnneempadigact 03 . 34




011334

At least one year of baseline data taken quarterly will be required to provide adequate
information for future comparisons.

» Develop a pre-operational baseline for studying the effects of the settling ponds
associated with the wastewater treatment plant and.on-site.comstruction aciivities
associated with site remediation.

¢ Perform spatial and temporal trend analyses.

3.2.3.3 Monitoring Locations. Currently, 63 Department of Energy monitoring wells
are utilized for the environmental surveillance program (see Figure 3-5). Nine of the
Department of Energy monitoring wells were installed in late 1992 to monitor impacts of the
equalization basin at the site water treatment plant and the temporary storage area on the qualiy
of the uppermost aquifer. Background water quality characteristics for the chemical plant area
have been determined by the U.S. Geological Survey. (Sse Appendix D.)

Fifty Department of Energy wells monitor the upper, weathered portion of.the shallow

- aquifer, The remaining-13 wells:monitor-the deeper; unweathered -portionsof -the-aquifer. --In

. late 1993, three apen-hole Department of Energy welts (MW-2020, MW-3008, and MW-3009)
were retrofitted to shallow wells (MW-2044, MW-3024, and MW-3026, respectively) and deep
wells (MW-3025 and MW-3027, respectively) were drilied adjacent to wells MW-3024 and -
MW-3026. :

3.2.3.4 Monitoring Schedule. The chemical plant monitoring wells will be placed on
a quarterly, semiannual, or annual sampling schedule for nitroaromatic compounds, ‘sulfate,
nitrate, and total uranium (Table 3-5). The frequency of sampling will be based on the
measured levels of these contaminants during the 1992 to 1993 period. In general, contaminants
of concern will be sampled semiannually at locations where they exceed water quality- standards
. and annualiy ‘at the remaining -locations. --For nitroaromatic. compounds, 2,4-DNT, ‘the only

R species for which a water quality-standard-has-been-established, will-be vsed-as the criterion for

. semiannual sampling. However, the total nitroaromatic suite-will be analyzed. - Nitroaromatic
compounds will not be analyzed for in wells where they have never been detected and, off-site,
they will be analyzed at locations. that are down gradient from on-site source areas. Isotopic
radium and thorium will be sampled biannually but-orly in-wells adjacent to the raffinate pits.
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During the monitoring year, sémpling frequency may be.increased if a change ia
conditions ig detected. Thus, annual samples are to be collected during the first half of the year
to provide sufficient ime to adjust sampling frequency.

During 1993, geochemica] parameters were measured semiannually at all 4000 series
wells and some 3000 series wells to complete preoperational characterization of these locations.
A short list of geochemical parameters (SET 1) will be measured -at these locations to monitor
water quality during the active remediation phase of the project. All 2000 wells, some 3000
wells, and MW-4022 were sampled guarterly for the long list of geochemical parameters
(SETS 1 and 2) in 1993, These locations will be sampled semiannually in 1994 to complete the
geochemical characterization and will be moved to annual sampling for the short list in 1995.
The new and retrofitted wells will be sampled quarterly in 1994, semiannually in 1995 for the
long list, and then moved to annual sampling for the short list.

_ Quality control samples (including duplicate, matrix spike, field blark, equipment blank, .
+ .-+ .and water blank samples) are not listed here, but will be collected in compliance with Procedure.
- ES&H 4.1.45. Sampling-frequency;' collection ‘methods, and sample- handling: pmtecalsm--

discussed in Section 7, Quality Assurance.
3.2.4 Groundwater Monitoring of the Waste Storage Facilities

. - Groundwater monitoring-wells-have been placed around three ‘wasie-storage facilities:
the quarry and site water treatment plant equalization basins, and the temporary storage area {see
Figures 3-3 and 3-5). These wells were installed to detect contaminants of concern in the
uppermost water unit beneath these storage facilities in order to comply with the reqmreamnts
of 40 CFR 264, Subpart F, and 10 CSR 25.7, Subpart F. The contaminants of coiceqn- were
derived from previous evaluations performed and documented in the Engimeering
Evaluation/Cost Analysis for the Proposed Managemeni of Comsaminated Water in the Weldon
Spring -Querry - (Ref.- 8) -and -the . Baseline. Risk Evaluation for- Exposure .to .Bulk -Waste..at
" the. Weldon Spring Quarry, Weldon Spring; Missouri (Ref. 9). BT R

The detection manitoring program will consist -of quarterly and-annual monitoting.of
selected parameters. -A-summary of the monitoring locations; the-corresponding storage - -
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TABLE 3-5 Waldon Spring Chemical Piant Monitoring Program Summary

J _ Mitrearomatic
Uranium _ Compourde
Full Acvdyala
Weldun Spring Chemical Plant Monitaring Walla
-2001 A NS A 5 A 5 5
MW-2002 A NS A 5 A s $
MW-2003 A NS 8 5 A 5 &
MW- 2004 A s % A A 8 5
MW-200% A NS i & A 5 . 8
MW-2006 & NS 5 A A 5 ]
_ MW-2007 A HS. A A A 5 ]
MW-2008 A NS A A A 8 &
| ww-2008 A NS A A A s s 1
MW-2010 A NS A A A 5 s
MW-2011 A NS A A A & 5
MW-2012 A NS 8 A A 8 ]
MW-2013 A NS 5 A & 5 s
hw-2014 A NS 5 A & 5 5
MW-2018 A NS X A A g 5
MW-2017 s NS A 5 A s $
. MW-201 8 A NS X A A 5 g
MW-2019 5 NS X A A 8 5
MW-2021 & NS X A A 5 5
MiW-2022 A NS X A & s 5
4 ww-p023 A NS % A A 5 8
MW-2024 A HE X A A & 5
MIW-2025 A NS X A A 5 8
Mw-2028 A NS X A A 5 5
MW-2027 A NS X A A 5 5
MW-2028 A NS X A A 5 5
MW-2029 A, NS X A A 5 5 ﬂ

miunarsjcanneismpd deact.03 18
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TABLE 3-5 Weldon Spring Chemicat Plant Monitoring Program Summary {Continued)

Gao:hermioal

Torad Radicruclides Nitrosromatio Anigie
Uranium  Compourdu Pararnators
Full Analysia NG, 50, Set Set 2
MW-2030 Q NS -4 A A s 8
MW-2031 5 K& 5 8 A - 5
WWY-2083 a K3 -] A A s &
M- 2034 a KNS A S A 5 s
MWN-2044 a A a a a Qa Q
Woldon Spring Raffinate Fits Monitadng Walis
MW-3003 aQ 'x A & A A NS
MW-3008 A X X A A A A
© MW-3015% A X X A A & 5
MiY-2023 5 x -] A A ) 5 .
MW-3024 a A a Q Q Q o
WW-3025 a A a Q Q a Q
MW-3026 a - A & Q Q Q 2
MW-3027 Q A o Q ] a Q
Yicinity Proparty Monitaring YWalle
WMW-4004 ] 111 - 5 A A NE
MW-4002 A K5 g A A A NS -
MW-4003 $ NS NS A A A ‘NS
RW-4004 5 K5 NS A A A NE-
MW-4005 s Ms NS A A A NS
MW-4006 A NS g A A A NS
. WW-4007 2 NS N A A A NS
MW-4008 A - NS NS A A A NS
MW-4009 5 NS NS A A Fy NS
MW-40 50 5 NS A A A A NS
MW-4011 5 NS NS 8 A A NS
MW-4052 ] N& A A A A N&
_MW;GMS 5 NS A A A A NE

rn:‘n.uurgﬁnannﬂ‘n.ﬂmpﬂﬂsant.ﬂE
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TABLE 3-§ Weldon Spring Chemical Plant Monitoring Program Summary (Continued)

Nitmnmﬁmlic
Campounds
Full Analyaie
M-401 4 5 MS A A A A
MW-401E A NS 5 A A A
I MW-4016 5 . K5 A A A A
MW-4017 A N5 N5 A A A
MW-4013 A ' NS NS A A A
E MW-3013 24 NS N& A A A
MW-4020 Q N3 Ns A A A
’ : MW-403 1 8 HE WE = A A
MW-4022 s NS NS A A 5
- MW-4023 & NS WE A .A A
A Annusl
5 Semtannual
4  Quarterty
¥ Bamnual iatart-in 199E)

NS HNot asmplad
Radionualides Ra-226, Ra-228, Th-228, Th-230, Th-232, grozs alpha, and groes beta
Mitroarcmatio Compounds 1,3.5-THEB; 1,3-0DNB; 2,4,6-TNT; 2,4-DMT; 2,5-ONT and Nitrobanzerms
Geoohamical Paramoters Sot 1t Bw, G, C, Fe, K, Li, Mg, Mn, Na
Sat 2: Al, &=, Br, Tr, Hg. Mo, Ni, P Pb, 5i0;, Se, 5r, ¥V, Zn, TOC

facilities, and the schedule of sampling is shown i Table 3-6. In conjunction with these
analyses the groundwater surface elevation at the time of each sampling event will be measured.

Concentrations at the compliance points will be compared with background at the storage
facility area or {0 groundwater protection standards, If there is statistically significant evidence
of contamination at the compliance points, a-compliance program’ will-be initiated, which:may
congist of inereased compliance monitoring and evaluation of the liners of the basins er storage
areas. Stafistical treaiment of data is discussed in ‘Section 6. If -groundwater protection
standards are exceeded, corrective action plans will be implemented: on-an individual basis.
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TABLE 3-6 Waste Storage Facility Menitoring Program
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Andlcchsmioa : Nitraaromatio
Compounds
Clamy Watar Treatment Plant Equalization Basln
MW 1036 v} A a Q a A A A
M- 136 a A Q Q o' A A A
| MW-1037 - o A Q a oy A A A
WY1 040 o] A a aQ a - A A A
MW-1041 a A a aQ o’ A A A
Site Watsr Traatment Plant Equalization Basin
MW-2040 1] A 1] Q a A A A
MN-2041 a A Q a a A A A
M- 2042 a A a e Q A A A
. ".'1
M- 2043 Q A o Q nl A A A
Tarporary Storage Area
MW-2035 a A a Q A A A l
- MW-20348 Q A Q a 2 A A A
MW-2037 4] A a Q a A A A
MW-2038 a A qQ Q a A A A
|| MW-2035 n] A a Q a A A A H
e .
A Annually
w3 Quarterly
Radlochemicsl  U-234, U-238, Ha-226, Ra-228, Th-230, and Th-232
Anfors Nitiate, sulfate, and chlodds
Matals Az, Ba, Cd, Cr, Pb, Hy, Se, A, and Mg (EP taxicityl
PCBR Palyehlorineted biphanoia
PAH Polyrualear arormwt|cs mydrooarbons
Fastioidan ‘Endrin, lirddane, rnnthmqnchiur, qoxmphane, 2,4-0 end 2:4,5-TF Sflvex

+

Quplitative analyals for ~nitroaremtic.- doqradlrﬂon Jprogusts o, be - performed  durdng . ﬁm qu-.-m
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. . 32.5 Groundwater Monitoring at Springs

The groundwater flow system beneath the chemical plant, raffinate pits;. and vicinity
properties comprises both diffuse and discrete flow components; therefore, a complete
groundwater monitoring program must include sampling at conventional groundwater monitoring
wells near the contaminant sources and at springs. Springs in the vicinity of the site have been
monitored since 1987, beginning with the Department of Energy and Project Management
Contractor broad-based Phase I spring and seep characterization, which involved 30 springs and
scep features within a 3.2 km (2-mi) radius of the site. The springs and seeps were- inventoried
and sampled at varying flow rates. The springs impacted by the site were identified, and a
program of regular monitoring was established for thase springs. Through that program and
additional studies conducted by the Department of Energy, contractor, and the Missouri and
U.S. Geological Surveys, the flow characteristics of the springs and their recharge basins were
determined.

.AS -a-result-.of -the Phase 'T. characterization, -1 1-:springs (nine. perennial and -two wet
weather) that are potentially impacted by site-related contaminants were identified for routing
monitoring. In 1992, the results of this monitoring program were evaluated,. and six Jocationg ]
were eliminated from the program because they were minimally impacted by the site or they
duplicated other monitoring locations (Ref. 10). Valley 5200 (SP-5201) was deleted from
the monitoring program in 1994 because this spring does not appear to be impacted by
contaminant sources within the chemical plant area. Nitroaromatic compounds -derived from
known sources within the 5200 drainage are the only contaminants that have been detected at
this location. AN four remaining springs have elevated uranium levels and will continue to be
monitored,

3.2.5.1 Monitoring Locations, Two of the four springs are located in  Valley 5300

(the Southeast Drainage), and the remaining two are located in Valley 6300 (the Burgermeister

Spring branch) (Figure 3-6),. The Southeast Drainage was used during operation of the Weldon

*. Spring Uranium Feed Material ‘Plant as-a discharge roufe-for contaminated decant water-from

the sludge settling ponds. ‘As a result, the sediment in'this drainage-way-became contaminated

by various substances, including radionuctides. Uranium is present in the water discharged from

- the natural springs along this drainage. It is unclear, however, whether contamination of the

Southeast Drainage springs reflects discharge of groundwater contaminated by sources upstream
of the drainage or by the sediments within the drainage.
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i L.chatacterization data hasbeen gathered-anduranium-is the-only-contaminant.that exceeds watez
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The Burgermeister Spring branch receives site-contaminated ground and susface water.
Although the Weldon Spring sita is not Jocated in Valley 6300, it is connected to this drainage
by losing streams -that travel along sublerranean conduits and- emerge at springs in- the
Burgermeister Spring branch, The most prominent location is-Burgermeister Spring (SP-6301),
a perennial spring that discharges site-contaminated water-during.high.and low flow periods.
High flow is dominated by a surface water component, whereas low flow is dominated by a
groundwater component. Spring 6306, located downstream of Busch Lake 34 and downstream
of Burgermeister Spring, also contains uranium. Considerable-evidence suggests that Lake 34
'is a plausible source for the uranium in Spring 6306. However, there is also evidence of a
possible connection with Busch Lake 35, which is located in the same drainage as the Weldon
Spring site and also has elevated uranium levels.

3.2.5.2 Monitoring Program. All springs will be monitored at low flow, which is
defined as seasonal base flow, or the stage of spring discharge when net influenced by active
surface water runoff from. local land surfaces. Low flow samples are intended to monitor the
i undiluted proundwater: cumpnneni*-nf flow.~To:meet: this-¢riterion,-low : flow samples swill -be
- collected no sooner than one week following the coriclusion of a precipitation event of sufficient
intensity to cause surface runoff 1o -occur, - To provide a.direct- comparison. with groundwates.
collected from monitoring wells; low flow samples will be fittered in the-same manner.(0.45 pm
filter) as monitoring well samples. ' '

* Burgermeister Spring, SP-6301, will also be sampled at high flow, In contrast to low
flow, high flow is induced by precipitation events. During high flow, discharge is dominated
by surface run off. Only contaminants of concern will be measured during high flow. These
samples will be treated like surface water samples and will not be filtered.

The monitoring schedule for springs is presented in Table 3-7, The 5300 springs and
spring SP-6303 will be sampled semiannually for uranium, only. Reduced monitoring has been
implemented at these locations-because-they are not directly influenced by.the site, sufficient
quality standards.

* A-comprehensive -sampling program will be continued -at -Burgermeister Spring. . This

spring is a critical point of resurgence for groundwater contaminated by the Weldon Spring site-
wastes. During high flow, this spring is impacted by surface runoff from the site, whereas

mtuesreicannsiemps faect.03 43
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) Uranium, totel

[ Inorganic Anicns {nitrate and suifate)

G Gaochemical Paramuters (haa Table 3-7, Sete 1 amd 2 with chicrida}
NG

Mot sampled

contaminated groundwater from beneath the site is predominant during low -flow. The
contaminants of concern will be monitored during high and low flow conditions to assess ‘the
influence from surface water and groundwater sources on water quality. Geochemical samples

" will be-collected at low flow-ona quarterly basis to. provide a basis for comparison-with site
groundwater, Characterization of SP-6301 at.both high and -Jow flow stages throughout.the:.
remediation period should provide a valuable measure of potential changes.in environmentals
conditions.

3.3  External Radiation Exposure Eavirenmental Surveillance Monitoring

The externa radiation exposure environmental surveillance program at the Weldon Spring
.- . gite is designed to monitor potential external exposure points at the chemical plant, raffinate pits,
quarry pertmeter, vicinity properties, and at off-site locat_iuﬁs where the potential for exposure
of the general public to gamma radiation is highest. Gamma radiation is emitted by nearly all
the radionuclides of the U-238 amt Th-232 decay series, and these radionuclides are found in
above-backeground concentrations on the site.

In addition, the enviropment contains naturally- occurring :radicactive -substances which
emit gamma radiation. Terrestrial radiation sources are natural radioactive elements in the
environment (soil and water). Cosmic radiation is high-energy radiation that originates in outer
space and filters through the atmosphere 10 reach the earth’s surface. Together, these two
sources account for natural background gamma radiation, Terrestrial radiation leveis depend
largely on the soil composition, and cosmic radiation levels depend on elevation above sea level.
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- ..3.3.1 Welden Spring Site Moaitoring Locations

The choice of locations for external monitoring stations was based on the charscteristics
of both the chemical plant and quarry. External gamma exposure o the public as a result of

fugitive dust emissions from the site is an unrealistic exposure pathway. This conclugion.is -

based on the fact that the primary radicactive contaminant is uranium, and three air monitoring
programs have been established to .emsure airborne-:conceatrations..at-the perimeters are

maintained at near background levels. If there is an-airbome emission-from the site, it wili be -

intermittent and contain low concentrations of radionuclides. Thus, this pathway is not expected
to result in measurable externat exposure o the general public. In addition, there are no high
energy accelerators, industrial X-ray, or large iselopic radiation sources at either the chemical
plant or quarry. The only potential for externat exposure to the general public resulis from
contaminated soils at the chemical piant, raffinate pits, quarry, and vicinity praperties.

Gamina radiation at the Weldon Spring site will be monitored at 20 locations using

. thermoluminescent dosimeters.(TLD)s. Twelve monitoring stations will be lecated around the.
perimeter fence of the chemical plant (Figure 3-7), and eight stations will be located along the-
quarty perimeter fence (Figure 3-9), The 12.monitoring stations at the chemical plant wiil.be.
spaced at intervals ranging from approximately 122'm to 610 m (400 ft to 2,000 ft).around the

site perimeter. The eight stations at the quarry will be spaced at intervals-of 76 m to 139 m

(250 1t to 650 f1).

Spacing of the monitoring stations around the perimeters of the chemical plant and quarry
is based on the relative potential for external exposures. The perimeter of the quarry, which has
the shortest distances between monitoring stations, is the most accessible to the general public,
In addition, the contaminated materials within the quarry are at some points less than 46 m
(150 ft) from the perimeter, 'Thé intervals between monitoring stations at the chemical plant
near the temporary storage area and site water treatment plant are similar to those at the quarry.

" Transpoit of material presently at the quarry to the temporary storage area began in mid-1993.
" 'In some places the temporary storage area perimeter is less than 31- m. (100 ft) from the chemical.-
plant perimeter. The monitoring stations are placed at wider intervals along the remainder of
the chemical plant perimeter because the potential for external exposure to the general public is
less significant. '
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..3.3.2 Off-Site Monitoring Locations -

Nine off-site monitoring stations (Figures 3-7 through 3-9), -as well as two of the
perimeter stations, will be used to assess gamma radiation exposure rates at locations near the
chemical plant where members of the general public abide or reside. . Francis Howell High
School and the Busch Conservation Area headquarters were selected as monitoring locations
because they have the largest populations near the chemicat-plant.- “The State of Missouri
‘Highway Department, TD-2004; the Army Reserve guard house, TD-4002; and the WSSRAP
administration building, TD-2005; are the closest locations to the chemical plant where members
of the general public abides or resides. '

A monitoring station was placed near a residence, TD-4007 (Figure 3-7), because the
individuals who reside there have an assumed continuous exposure time, The location at the
Femme Osage Slough vicinity property, TD-4008, was chosen because it is near the Katy Trail,
which has the largest population group that visits the site vicinity, and it is used by individuals
who fish from the Femme Osage Slough.

-Five monitoring stations areused-to-measure-background gamma radiation.exposure.-rates.
(Figures 3-8 and 3-9). These locations are TD-4001, TD-4004, TD-4003, TD-4006, and
TD-4009. In 1989, background gamea radiation exposure rates were measured in each of the
three distinet geological regions in the vicinity of the Weldon Spring site, These regions are the
dissected glacial 61l deposits, the ailuvial deposition of the Missouri River, and the Salem
Plateau, Statistical analysis of the data from these measurements indicated that at the 95%
confidence Jevel there was no reason to suspect a difference in the gamma exposure rates
between the three geological regions. Since there was no reason to suspect a difference, an
average of the results of the five background locations 15 used to estimate the background gamma
radiation exposure rate.

3.3.3 Background Monitoring Locations

Four of the background monitoring stations are within 6.4 km (4 mi) of the chemical
. plant or quaxry. The fifth station, TD-4009, is approximately-12.9 km (8-mi) from the chemical
plant and 11.3 km (7 mi) from the quarry (Figure 3-10).. The Regulatory Guide (Ref. 3)
suggests that background stations should be located at least 9.7 ki 1o 14.5 km (6 mi to 9 mi)
from a site. Although three of the stations are not at lesser distances, they are at appropriate

insusersijodnnatampS4inact.03 47




RD-2002

n-zowia IP-? uuL
_‘T‘x.. BOE
A o AP-2023 ‘*~-1;1{:' FROPERTY
P e Sy RD-2008 grure
....... MATERIAL || e FROG
fl Ap’.’.’zggg o STAGING || s EOND x ¥0-2003 ROQT .
: VA AP-20137Y" "y \/
Hn-zun;_x AR\ m AP-2001' €. p"2004
D-20 e ," L OASH N
D209 Yool e N ﬂ;l[ : [ L D TR-2004
V,of e s | O :::
0 L) e |
RD- Gﬂﬂk S e 5 |
TD-3001 '@ AN DD ﬁ |
DOE \}& gufa, SRS j ..... P-2024
FRCFERTY P . i : -
NGE ‘“a—.ﬂ.&AP a01a =gl 20200
AP 30165 bt aoin #2"| TD-2005
-AP-3014 ffl‘-ﬂ\ “SEFL"QIEK FITNC3 @ AP-3008 2008\
\ ‘napFINATE RS W AP-2 D-2006
RD. 33,:,2\ .\ C38 Pu.an ALY
TD.3002 . | AP- 3@13__ 301? @:RD- SDD'I—D f P.zmg
B :3011); 7
AP-GED? P L/ WATER TREATMENT
IL ,__“_"‘.*-*Hj/ Hl : i R PLANT FACILITIES
AP-3021 0074\ RD-2007
—— .\ TQ-\?GU‘?
RD-3003 \, AP-3020 -
TD-3003 _ y
RD-3006 3008 !
TD-3006 . i/ TEMPORARY
STORAGE
_ . AREA '
_LEGEND ARMY PROPERTY / "~ HAULROAD S
@ LOW AND HIGH VOLUME AIR GUARD HOUSE /|
PARTICULATE MONITORING LOGATION 'RD-4002
A LOWVOLUME AIR PARTICULATE AND @ TD-4002
RADON GAS MONITCRING LOCATION i
@ RADON GAS AND O GAMMA

RADIATION MONITORING LOCATION

(O CONTINUOUS RADON GAS MGNITOHING
LOCATION

| AP-4008

RADON-222, TLD, AND AIR PARTICULATE

A\ LOWVOLUME PERMANENT AIR MONITORING LOCATIONS AT
PARTICULATE MONITORING LOCATION THE WSCP/WSRP AREA
[:l LOW VOLUME PORTABLE AIR -
: PARTICULATE MONITORING LOCATION
0 500 $000FT FIGURE 3-7
0 oy oM ORI DOE/OR/21548-424 TN AJCR/027/0385
CNMER RGP GNP 4f7/94




HAUL RGAD STATE ROUTE 84
AP-1016 A '
RD-1006 A “RD-1008
~  TD-1006 AP-1015. @ TD-1008__ e
N ¢
. aAD % | (%& AP-1009
HOUSE RD-1005 . . 7 RD-1002
________ _‘. 1D-1005 WELDUN SPRING ;; ‘TD-1002
ggt::n oecon CQUARRY /' pop
' QUARRYPOND _ / TTEMEE o]
,,,,,, 'AP-1H1U‘ -4 T
Euuﬁsﬁhﬂg” SeomenTATON -+ RD-1003 2~
\ TANK @ .- TD-] 003
N _—=""RDs 1uu4 > e
< EFFLUENT POND g2 T0-1008 =~ KATYTRALL
@ RD-1005 i .
AT TD-1005 Jez=T
= WATER e AP-1017 #::_,.*"
TREATMENT EFFLUENT POND #L -z
PLANT s =
) "j -7 | AEGEND
TS e T A HIGH VOLUME AIR PARTICULATE .
Y WELDON.SPRING MON(TORING LOGATION )
QUARRY _ | . A" LOW VOLUME AR PARTICULATE .
. MONITORING LOGATION
: RADON GAS AND OR GAMMA,
?gjgg; FADIATION MONITORING LOGATION
"CONTINUOUS RADON GAS MONITORING
LOCATION
RADON GAS MONITORING LOCATION
GAMMA RADIATION MONITORING
STATION N
AIR PARTICULATE MONITORING
STATION
RADOM 222, TLD, AND AIR PARTICULATE
MONITORING LOCATIONS AT
. . AT THE WSQ AREA
0 800 B0OFT
0 9.4 182.8 M - FIGURE 3-8
© SCALE : .
: FFORTIS:  DOE/OR/21S48-424 [T T AKQY/020/0393
RGN TOR F.C CHANYM B GLN EWTE 1;1?!94




T T

_______________ \ DARDENNE T
.................. CHEEK -
ree ———— ="|--"’h"-. ; . e i
.« iﬁ\_}‘.,pj\\ B — COUNTY
i N - ROUTE K
' RD-4004 AUGUST A, BUSCH >
. TD4004 MEMORIAL CONSERVATION AREA |
i ® RD-4001 Srvend '
i - COUNTY TD-#DM\ * FRANCIS HOWELL o2
g ROUTED RD-4003 HIGH8CHOOL " ;
= - | AP-007 TD-4003 g
1 . .‘f _‘.f' \ ._:"' : h e ';I E
o : AP-4006 ;
LT WELDON SPRING N
i CHEMICAL PLANT ! Y
T AND ISt
' RD-4005 RAFFINATE PITS -~ =
|- TD-4005 . e |
' - WELDON SPRING CONSERVATION AREA
: ST. CHARLES COUNTY fr
""""""""" WATER TREATMENT PLANT |
COUNTY | WELDON -}
ROUTE 0D SPRING
e QUARRY
COUNTY e
ROUTE F RO
~ .l';
{?_h“"‘“-..1 /" f
_:'_‘} i [ A ,«h“.»mw
E s { TRAIL
- !
FEMME ;
OSAGE |
CREEK !
LEGEND :
@ - HADON GAS AND GAMMA RADIATION OFF-SITE RADON AND GAMMA
MONITORING LOCATION RADIATION MONITCRING LOCATIONS
3 - LOW AND HIGH YOLUME AIR PARTICULATE '
.-AND CONTINUOUS GAS MONITORING '
LOCATION
(- LOW AND HIGH VOLUME AIR PARTICULATE FIGURE 3-9
MONITOR a 1Ml
. ﬁm REPGAT HOL nomm154a_424 IEXHIAIT M ANPOES/0053
SCALE . [™™®  pe . [T gy [ g7




c11984

2 e dlistances with respect to the site, As 'mmtinnad, the site will not render external radiation

exposures as a result of airbore emissions, There arg no high energy accelerators, or industrial
X.ray -or *large “isotopic +radiation ‘sources at eithier the chemicalzplant-or-quarry; thus, the
distances of the four background stations from the chemical plant, raffinate pits, quarry, and
vicinity “properties-are ‘more than sufficient. to-attenuate-the~gamma-radiation from on-site

3.3.4 Radiological Measur¢ements

Measurements with a pressurized ion chamber as suggested in the Regulatory Guide
(Ref. 3) will not be made at monitoring stations used in previous years, Because the TLDs
integrate gamma exposure for 13 weeks, the TLDs actually provide a better means of identifying
natural occurring anomalies than would a shost term pressurized ion chamber measurement.
Results of previous TLD measurements are consistent with yearly background gamma exposures
made by the Project Management Coniractor and other Department of Energy contractors areund
- the site.- *'The ‘moritoring: stations <at-:the~quarry - are - located in- the controlled -area -near
contaminated soils and material. ; The aboverbackground results-detected by these stations are.
-due to the proximity of the monitoring stations-to the contaminated soils. . Because previous TLD.
measurements are consistent with background exposure rates performed bysthe:contractor and
others, and are within the expected range for the altitudes of the stations, it is concludedt that no
naturally occurring anomalies are present. Thus, pressurized ion chamber measurements are not

necessary.

The quality control measures that will be implemented for environmentat TLDs include
spiked and duplicate detectors. At least two duplicate TLDs will be depioyed, one at the quarry
and .one at the chemicat plant. The TLDs will be exchanged and retrieved in accordance with
the appropriate standard operating procedures (SOPs), and field sheets will be used to document
placement, retrieval, and unusval occurrences. Chain-of-Custody forms will also be filled out
as specified in the appropriate SOPs. The data received from veadors wili be reviewed and

"+ -anomalies will be identified and: investigated. - In-addition, TLDs: will-be performance:tested,

~deployed, and stored according to ANSINS453-1975. The environmental. TLD used. for
monitoring ambient gamma radistion is comprised of 25% "calcium : sulfate -dysprosium
(CaS0O,:Dy)in a Teflon matrix. The dosimeters will be.encased in-black polyeihylene bags
which will be placed in plastic holders with copper shielding. The copper shielding is necessary
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to correct for over-response of the dosimeter at low energies. The dosimeters will be exchanged
quarterly.

3.4  Biologicat Monitoring Pregrasm

Biological monitoring requirements are designated in Department of Energy Orders

5400.1, 5400.5, and the Regulatory Guide (Ref, 3), and the WSSRAP has developed programs

to protect the health of the public-and the quality of the environment. Department of Energy
Order 5400.1 requires that samples of air, water, soil, foodstuffs, biota, and other environmental
media be collected for assessment of environmental conditions. Environmental monitoring at
the WSSRAP focuses on effluent monitoring to detect, characterize, and report unplanned
releases. In order to detect changes in ecological conditions, studies assess baseline conditions

in the environment, such as in lakes and streams. Remedial activities are in process at the
quarry and the chemicai plant which could result in the release of contaminants to the
environment. Work practices are incorporated into remedial actions to avoid releases amd
T mondtoring studies evaluate the-effectiveness of these-practices. - Some-low, controlied releases

1o off-site locations currently occur -and are-the reason for the remedial actions at.the Weldon. .

Spring site.

3.4.1 Past Studies

Charagcterization studies - conducted - prior to 1990 examined . the level-and.extent. of .
contaminants in the environment. These studies involved sampling of surface waters, soils, and
sediments. Primary exposure routes for biota were examined, although these studies were not
designed to assess ecological conditions, The main purpose of these studies was to examine the
contaminants in relation to their potential for human exposure.

Nevertheless, some information can be applied to the Department of Energy monitoring

requirements and the CERCLA ecological assessment process, In 1987, the first biouptake study
7 < wag conducted by measuring concentrations-of metals,polychlorinated biphenyls (PCBs),-and .
* radionuclides in fish.  No fish were found in the raffinate pits or in the quarry pond; however,

.sunfish were found in Frog Pond.. No PCBs were found in fish from off-site locations,. but
detectable concentrations of metals were found in some fish-samples taken from these locations:
Small game -mammals were sampled in 1988, and no radionuclides were detected in these
samples. Waterfow] were sampled from Raffinate Pit 4 during 1990. Resulis showed detectable
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. levels of radionuclides in: organ, bone, and flesh samples. One white-tailed deer was sampled
in 1991, and radionuclides were detected in some bone, organ, and flesh samples.

In 1992, more emphasis was placed on charseterizing ecological conditions on site and
at vicinity properties receiving effluent from the Weldon Spring site.. The aquatic biological
investigation characterized the physical properties of lakes and streams in the arez and in
biological organisms found within the aquatic habitats. Data from electrofishing surveys and
stocking practices were compiled to define fish populations in vicinity lakes and to examine their
influences -on ‘other organisms within the kakes. Population' surveys for-deer located within the
chemical plant/raffinate pits area were conducted to determine whether overcrowding, babitat
loss, or contaminated resources are affecting deer populations on site.

Aquatic biological monitoring of benthic invertsbrates and zooplankton was postponed
until 1994, Sampling was not-conducted during 1993 due, first, to a delay of the work package
pending possible budget cuts, and then altogether postponed due to flood conditions. that made
the sampling locations iraccessible. :

In 1993, fish sampling inciuded only fillet and fishcake samples. Quarierly deer spot-
light surveys were conducted to-document deer locations, activities, and numbers. Agricultural .
samples were collected in order to better determine background radionuclide concentrations. ::

3.4.2 Monitoring Rationale

A biological monitoring program comprising various aquatic and terresirial studies will
be conducted in 1994 to meet monitoring requirements. The studies will focus primarity on
vicinity properties that reccive efftuent from the site, and where biotic systems have not been
fully characterized, .

_ Radiological parameters analyzed will include total uranium in fish, invertebrates,
" vegetation; soils, - and:surface “walers: ~«Isotopic-radium-«and « thorium-will . be - malyw:l in
agricultural products collected from the St..Charles County welli field. -Chemical parameters. will
include silver, mercury, selenium, lead,-and arsenic -and- parametemmat describe. wukag:cal
conditions (i.e., pH, alkahmty, and disselved oxygen). -
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The ecological monitoring program will emphasize additional characterization of aquatic
systems on site and off site.

3.4.3 Aguatic Monitoring

Aquatic habitaty will be monitored at 14 locations. The Femme Osage Slough south of
the quarry pond will be routinely monitored. Vicinity property. locations will include the lower
reaches of Little Femme Osage Creek; the Missouri River near the quarry water treatment plant
outfall; and Lakes 34, 35, and 36, and Burgermeister Spring at the August-A. Busch Memorial
Conservation Area. Schote Creek, which runs through the Busch Conservation Area, wiil also
be monitored, as wilt two locations, an upper and lower spring, in the Southeast Drainage.
Other lakes and creeks, including Lakes 26 and 33, will be monitored as part of the background
sampling program. Dardenne Creek, north of the Lake 33 dam, will be sampled 10 compare
with conditions in Schote Creek. An upper reach of Little Femme Osage Creek will be sampled
and compared with the creek sampling location near the quarry. A background spring will be
. -used to compare with conditions ai:Burgermeister Spring and a drainage in- the Weldon Spnng-
Conservation Area will be used to compare with the Southeast Drainage. -

3.4.3.1 Fish Sampling: Fish will be monitored at off-site locations-primarily to-ensure -

public health and safety, The sampling will be similar to the reduced sampling of 1993. Review
of the fish data indicates that flesh samples from Busch Lakes 35 and 36 are accurulating
radionuclides at levels significantly above background. The concentrations are extremely low.
and the calculated total estimated dose is less than 1.0 mrem/year. No significant difference was
found between species of fish, although the current data set is small. As a result, fish

- menitoring will be limited to sampling the flesh of game species from Busch Lakes 34, 35, and
36 and the Femme Osage Slough. Busch Lake 33 will be used as a background location. In
addision, only fish within 20% of the legal length wilt be sampled, or in the case of species with
no designated limit, only individuals greater than 17.5 em (7 in.) will be taken,

~ Fish “will ‘be’sampled-in~conjunctionwiththe *Missouri~Department:of -Conservation
fisheries program. Adult fish will be collécted using the electrofishing technique in which fish
- are stunned with a low electrical current, dip-netted from the-water,-and-ptaced in holding tanks
prior to data collection. Al fish collected will be identified, measured {total length), and
recorded. for analysis of fish populations. In addition, a gross examination of each fish will be
made to determine the incidence of external disease, parasites, or physical abnormatities.
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Ceriain game species (bass, sunfish, cmppié and catfish) will be coltected for uranium
analysis, Results of this analysis will be used to calculate the effective dose equivalent to
humans via consumption of fish.

3.4,3.2 Invertebrates and Zooplankton. Benthic invertebrates and zooplankton are
routinely used as indicators of water and ecological quality in lakes-and-streams, and Department
of Energy Order 5400.1 specifies monitoring of benthics and organisms in the water columa.
The sampling program will vary slightly from 1992,-and the.results-will-provide the information
required to assess the environmental guality of these habitats.

Sampling locations will be similar to those sampled in 1992, with the exception of Frog
Pond and background Lake 37, and background Lake 33 will be added. Frog Pond will not be
sampled because (1) invertebrate data have been collected there for the past two years, (2) the
© exposure potential to other biota from consumption of contaminated invertebrates is extremely
low, (3) no public fishing is conducted on site, and (4) the pond will be remediated as.part of
;. the overall remediation program. - In additien, Frog Pond is not ecologically comparable to the
off-site lakes that received contaminated water, and additional data from.Frog Pond is. not
appropriate for use in comparing with off-site lakes. Background Lake 33 .will replace
background Lake 37, because unlike the other study lakes, Lake 37 receives-most of-its-water
from streams rather than springs.

Busch Lakes 34, 35, and 36, and the Femme Osage Slough will be sampled for benthic
invertebrates and zooplankton. Creeks and drainages, including Little Femme Osage Creek,
Burgermeister Spring, and the Southeast Drainage will be sampled for benthic invertebrates.
Busch Lakes 26 and 33 will be sampled for background data for lakes, and the upper Little
Femme Osape Creck and Upper Dardenne Creck will be sampled as background streams. A
background spring and drainage have been selected in the Weldon Spring Conservation Area for
comparison with Burgermeister Spring and the southeast drainage.

" Berithicsamples:will-bestaken +twice sannually;+in«June-and=August, - from--lakessand
streams. These samples will consist of a single composite- sample taken from each of four
-locations within each lake using a dredge type sampler.~Zoopiankton:samples will be coliected
- from iakes during March, May, June, July, August, September, -and-December. -Zooplankion

will be sampled using a single composite of samples taken from each of four locations using a
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. vertical tow with a plankton net. Samiples will be taken starting at the bottom of the lake and
towing to. the surface at a constant speed.

Streams and drainages will be sampled at each of three sites: the riffle zone, the
immediate upstream pool, and the immediate downstream pool. Riffle samples will be taken
with a Surber sampler, and each sample will consist of three Surber-samples composited. The
pool sites will be mmpnmted into 2 single sample consisting of three- Ekman dtedge grabs taken
from at-each of the uypstream and downstream pools. - o e

A separate gualitative salﬁpiﬂ will be taken at each streamn and drainage location in order
to collect a representative community of benthic invertebrates. This sample will be taken by
examining various stream features and collecting all observed species, for example, Gerris 5p.,
.which skim on the surface of the water and caddisfly eases found on the lower surfaces of focks
in dry creek beds which may not be collected in a dredge sampler. All invertebraies collected
will be identified by species and counted to determine population densities and diversities.

Biomass samples of benthic invertebrates will also be collected and retained for. analysis
*“of total wranium; - One biomass-sample-will-be collected from each of four locations ineach jake
" and composited into a single sample. . Prior to analysis of Tadionuclides in-benthic-invertebrates;
the sample will be sorted into sub-samples by family or geaus, or composited based on the fotal
mass of the sample collected. -

A variety of hydrological data wifl be collected to assist in the interpretation of the

~. biological data. . Temperature, dissolved oxygen, conductivity, pH, water clarity (Secchi disc),

total suspended solids, total phosphorus, and alkalinity will be measured. A measure of the
© productivity of the lakes and streams will be taken. by analyzing water samples for chlorophyll a..
Water samples will also be analyzed for uranium, barium, and arsenic, Sediment samples witl
be analyzed for total uranium and selected toxicity metals including arsenic, barium, cadmium,
lead, mercury, selenium, silver, and zinc,

3.4.3.3 Missoori River Vegetation., Aquatic and terrestrial vegetation along the
. Missouri River will be sampled and analyzed for total uranium conicentrations. This action ig
required under an-agreement with the Missouri Department of Natural Resources to conduct
preoperational and operational monitoring at the quarry water ‘treatment plant discharge
structure. Por two years prior to operatien of this. plant, algae {aquatic vegetation) and
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. -terrestrial vegetation. along the Missouri River were .cuﬂected at Jeast annually at a downstream
location and analyzed for total uranium.

Sampling will be conducted in late spring and early fali at locations upstteam and
downstrearn of the discharge structure. The vegetation will be collected-and analyzed for total
uranium and gross alpha and compared to preoperational data.

3.4.4 Terrestrial Habitats

The terrestrial community in the area of the Weldon Spring site is diverse. Much of the

land immediately surrounding the chemical plant is state-owned wildlife area (Ref. 11).
Habitats include old field; cultivated farmlands; and upland, slope, and bottomland forests, The
terrestrial community supports a wide variety of fauna including avian and mamemai species.
White-tailed deer, gray squirrels, and cottontail rabbits have been sighted within the chemical
plant boundaries. Opossum, fox, and coyole roam the areas. Many birds are summer residems

- -or spring/fall migratory specws “Bastern screech-and darred owls have been sighted-in- upland
. forests south-of the chemical plant and great-horned owls have been sighted at Ash Pond. ..

The 1992 and 1993 mﬂni_mriﬁg-yaar included extensive efforts to characterize terrestrial
fauna and habitats at the.chemical plant as part of the requirement for agsessing exposure and
impact to biota. These activities have been completed with few additional requirements.

3.4.4.1 Foodstuffs. Monitaring of foodstuffs within a 16 km (10 mi) radius of the site
is required by the Regulatory Guide (Ref. 3). Monitored foodstuffs include meat, eggs, mitk,
and grains. The WSSRAP foedstuffs monitoring program is designed as a tiered sampling
program. The primary products grown.in the area are crops, and emphasis is placed on
monitoring these products. Agriculiural sampling results will determine whether additional
foodstuff products will be sampled.

~:Agricultural lands surrounding=the «site-comprise-approximately-20%-of -the -{errestrial

. habitat. 'The August-A,-Busch Memorial Conservation -Area and ‘Weidon Spring Conservation

. .Area cover approximately -390 ha (2,200 acres) of .agricultural lands which are leased to

sharecroppers, - There are also private farms in the immediate area. - Agricuitural products grown

in the area include corn, soybeans, sunflowers, and milo, which are-grown primarily as catle
and wildlife feed.
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The extent of terrestrial foodsuff sampling under Department of Energy Order 5400.5
is based on the projected dose to off-site populations via an air-to-crop-te-human pathway. The
Weldon Spring site has a projected dose of < 0.1 mrem/year io members of the public from this
pathway. Therefore, a surveillance level will be established for agricultural monitoring. These
results will be published in subsequent site environmental reports-untilcresampling is performed.

Data from 1991 and 1992 indicate low levels of radionuclides (>1.0. pCifg) in
agricultural producis. Air monitoring results show.-no -detectable~particulate emissions.
Contaminated surface waters in the surrounding areas are not used to irrigate the agricultural
fields. During 1993, air monitoring results did not show above background concentrations at
the chemical plant perimeter or critical receptor locations. As a result of these conditions,
monitoring will basically be reduced t surveillance. Sampling will be conducted only if air
moenitoring results indicate above background concentrations of radionuclides.

Agricultural sampling will not be conducted during 1994 except in the fields in the
St. Charles County well field. ‘In order to evaluate possible new conditions created in the well
fiekt by recent flooding, agricultural samples will be collecied and analyzed: for uranium,
radium, and thorium,

If sampling is zreguired because air radionuclide concentrations are ahove background,
then samples will be taken from within the 16 km (10 mi) radius area, Samples equal to 1%
of the total number of acres planted within the study area will be selected based on the type of
crops currently ‘planted. A -minimum-of four samples from each field will be collected.
Distance from the contamination source will be taken into account when samples are coliected.
Grain samples may include corn, milo, or soybeans. Two additional types of corn samples;
whole corn and stalk, will be taken, Samples will be analyzed for Ra-226, Ra-228, Th-228,.
Th-230, Th-232, and total uranium concentrations.

3.4.5 Data Reporting
" -All'information gathered from ecological surveys and-monitoring activities will be used

 determine ecological conditions at the Weldon Spring site. Survey data will be summarized
to indicate population densities, species presence, usage patierns, and species diversities.
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Data coliected for biouptake studies will be used to determine exposures to human and
" animal populations. Dose calculations for humans will be based on ingestion of contaminated
biota and .will- be performed as ‘discussed in Section. 6.2. Contaminants -found in detectable
concentrations in fauna, water, or sediments will be compared o data gathered from designated
background- docations. - Statistical tests will be-used to :determine~whether biota utilizing
contaminated resources have significantly higher leveis of contaminant concenirafions than
background biota at 2 90% confidence level. The student’s T-test or the Mann-Whitney U-test
will be used based upon whether the distribution of data populations can be assumed o be
normal.. Preliminary tests of vasiance and normality will be determined by using the W-testand
the P-test. Por the W-tast, data reported as nondetects or less than the detection limit (DL} will
be quantified as DL/2, according to Bnvironmental Protection Agency guidance (Ref. 12).

3.4.6 Collection Permits

The taking of specific fauna for scientific study is authorized by permits from the
‘Missouri Departmient of Conservation and the U.S. Fish and Wildlife Service, Applications for
permits, as required by sampling plans and State and Federal regulations, wiil be subsnitted prior.
i0 sampie collection. Applicable State and local laws will be complied with during sample
colfection.

3.4.7 Natural Resource Trusteeship

At the WSSRAP, the Department of Energy is the primary Federal Natural Resource
Trustee for the response actions being carried out under CERCLA. Other agencies that may act
as co-trustees are the U.S, Department of the Interior (11.S. Fish and Wildlife Service) and the
State of Missouri. The Department of Energy has notified these agencies of their status as’ co-
trustees and of releases of CERCLA hazardous substances, The Department of Energy will also
coordinate with the co-trustees on requests for further information regarding the potential
damage to natural resources. The biplogical monitoring program outlined here provides
- information m_-eﬂsﬁng-mlogtcalimndiliuns*thatr may-serve-as the-preassessment screen-fora
natural resource damage dssessment,
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4 EFFLUENT MONITORING

The Weldon Spring Site Remedial Action Project (WSSRAP) has established two distinct
monitoring programs which it characterizes as “effluent monitoring.” -These include airbome
and waterborne efffuents that could migrate beyond the site perimeters. - These programs are
described in the following sections.

4.1 National Pollution Discharge Elimination System Program

As a Pederal facility, the WSSRAP is subject to, and complies with, Executive
Order 12088, which requires ail Federal facilities to comply with applicable pollution control
standards. Further, U.S. Department of Energy Order 5400.1 states that the Department of
Energy is "to conduct the Department’s operations in compliance with the letier and spirit of
applicable environmental statutes, regulations and standards.” In this light, and since the
WSSRAP contains point sources for waterborne pollutants, the project operates under Federal
Ciean Water Act requirements and Missouti Clean Water Commission Laws and Regulations.
The Missouri -Department of ‘Natural Resources has -issued National Pollutant - Discharge
" Elimination System (NPDES)-permits-to the.Department of Energy for-theufischargs.of storm
and other waters.

4.1.1 Goal

In addition to verifying compliance with NPDES permitted effluent limitations, the goal
of the NPDES effluent monitoring program is to characterize the water releases from the
WSSRAP. The Project Managemest Contractor will use this information to develop ways to
minimize the discharge of waterborne contaminants from the site in accordance with the
WSSRAP policy that all surface water will be closely monitored and treated, as necessary, (o
meet Federal and State requirements, Known sources of water on the site are listed in
Table 4-1.

" The remedial action-goal is to clean up the site with-no increase-dn contaminant discharge.
or degradation of the off-site streams. Therefore, the WSSRAP remedial action program
inclides source identification and periodic sampling and analyses which enable the Project
Management Contractor to identify treatment requirements. The program uses studies to
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-TABLE 4-1 Existing or Patential Water Sources

10° gal

Rathinats Pita Mo, 1% RAD t3x

ot fAD 1.5 x 10° gal
3™ RAD 7.7 x 10% pal
am RAD _ $2.8 x 1¢° gat
: Froq Pond ETR E00,000 gal maximum®™
| Ash Pona STR/RAD 1,800,000 ga roaxirum®
Decoritamination Pad RAD 2.3 gpm*
TSA (10 ac} RAD 4,800,000 gpy®~
re ' STR/RAD 8,800,000 goy*™™
Sanitary Sowage Troatrant Flant ' SAN 4,000 gpd
Laboratary TRD™ —_—
Swmnps and Tanks TBDH e .
Storm 'Water Diacharges {200 ac) BTR 196,000,000 goy™
Worker Talate SAN —
Warker Shoawer TBL™ 1.7 gpeo™
Decontamination Facities RAD --cBt
Ash Pond Diversion Pond 5TR 208
Aetention Bresina . STR —h

_ Dust Contrel VWatar

i Riud Wash Water

3,000,000 gal®

Quarry Storm Yater {2 acl 3,800,000 gpy™

M ouarry washdown® _ S _ 2.5 gpm

Deoontamination Ped™ 2.0 gpm

Wu_rlmr Teilsta

Wearkar Bhowarg
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identify, analyze, and evaluate appropriate measures for control of runoff, erosion, sediment,
and contamination sources, From these studies, prbt:edures and plans are developed for
appropriate control and maintenance measures. Control measures for stormwater are. used to
minimize erosion and remove sediment to a level commensurate with the “best practical
technology."

4,1,2 NFDES Effluent Evaluation

Required effluent monitoring at the Weldon Spring Chemical Plant includes effluent from
" eight storm water outfalls, one treated -sanitary sewer. outfall.from. the.administration building
treatment :plant, and one site water treatment plant outfall. The ‘site water featment plant. is
designed to treat the various contgminated waters af the chemical plant. Reguired effluent
monitoring at the Weldon Spring. Quarry consists of one quarry water-treatment plant effluent
outfall, The quarry water treatment plant will treat contaminated water from several sources:
(1) quarry pond, (2) storm water, and (3) equipment decontamination operations. All of these
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© ... .flischarges are monitored in accordance with NPDES permits issued for the Weldon Spring site
by the Missouri Department of Natural Resources.

Storm wafer permit applications were submitied to the Missouri Department of Natural
Resources on October 1, 1992, for NPDES permits MO-010770t and MO-0108987. The
department will evaluate the applications and modify existing NPDES permits if additional storm
water outfalls are required. An application to reissue NPDES Permit MO-0107701 was
submitted on December 28, 1992. None of these permits has been renewed or modified.

Existing or potential water sources for permitted outfalls at the chemical plant and
raffinate pits are listed in Table 4-1. Estimates of the quantity of water from the sources are
described in rates or total volume, depending on the source, The current treatment category is
also provided for each source. Certain waters, however, are not clearly characterized and will
require monitoring on a case-by-case basis to determine what treatment they will need.

2o 4,1.2.1 " NPDES Permits: “ The WSSRAP has three active NPDES permits-issued by the
Missouri Department of - Natural - Resources. -~ Permit M(O-0107701, for: the- chemical .plant, y
" includes seven outfalis (NP-0001,- NP-0002, -NP-0003, NP-0004, NP-0005, NP-0006, -and. o
NP-0007) and permit MO-0108987, for the quarry, includes one outfall (NP-1001). Permit
MO-R101389, for the site water treatment plant effluent pipeline construction area, has three 1
stormwater outfalls. Quarterly discharge monitoring reports are required as compliance O
deliverables for Permits MO-0107701 and MO-0108987. Permit MO-R101389 requires only
that monitoring be conducted and records be retained. Reporting is required only under cextain
circomstances. The annual site environmental report and quarterly environmental data
Summaries also summarize the data from these outfalls, Discharge dafa are also reported to
EG&G at Idaho Nuclear Engineering Laboratories and to the Department of Energy Oak Ridge-
Environmental Protection Division as detailed in the Effuent Information System (EIS} and
Onsite Discharge Information System (ODIS) Users Manual (Ref. 13)

: NPDES penmit MO-0107701"was-issued tothe: Department-of Energy on:July 29, 1988,
" for the:discharge of surface water runoff through five outfalls-from the chemical plant. -A sixth
outfall (NP-0006) was added on November 4, 1988, for discharge. from the sewage treatment
plant at the administration -building. A seventh -outfall {NP-0007) was added on
October 1, 1990, for the discharge of treated effluent from the site water treatment plant, which
will be used to treat contaminated: water during remedial activities at the chemical plant. An
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... -application to renew NPDES permit MO-0107701 was submitted to the Missouri Department of
Natural Resources on January 28, 1993. The permit expired on July 28, 1993, but the terms
and conditions remain in effect until the department reissues the permit, - Figures 4-1 and 4-2
show the locations of the permitted outfalls at the chemical plant.

NPDES permit MO-0108987 was issued to the-Department-of:Energy on May 3, 1989,
for the discharge of treated effluent from the quarry water treatment plant, which will be used
to treat contaminated water during remedial activities at:the quarry. --This permit expires on -
May 4, '1994. An application to renew the permit has been submitted to the Missouri
Department of Natural Resources for their review. Figure 4-2 shows the location of the
permitited outfall (NP-1001) for the guamy,

NPDES Permit MO-RIOI3E9 was issued to the Department of Energy on
December 7, 1992, for discharge of stormwater from the site water treatment plant effiuent
pipeline construction area. The permit requires quarterly monitoring of settleable solids at three

- outfalls. Reporting is not-required unless settleable solids exceed 2,5 mi/l/hs.

"~ 4,1.2.2 NPDES Permitted Parameters.~Monitoring parameters for storm water.outfalls
NP-0001 through NP-0005 include flow, settleable solids, total suspended-solids, -nitrale as
nitrogen (N}, total uranium, lthium, gross alpha, and pH. The parameters for the administration
building sanitary sewage- treatment plant outfall (NP-0006) include flow, total suspended solids,

" pH, biochemical oxygen demand, and fecal coliform (Table 4-2). Permitted parameters for.
outfall NP-0007 of the site water treatment plant ang NP-1001 of the quarry water treatment
plant are shown on Table 4-3. The treated water is to be analyzed for these parameters, and
compliance demonsirated, before each batch of treated effluent is discharged to the Missouri
River. The treated water from the site and quarry water treatment plants wili be monitored in
the effluent basing prior to discharge. '

In addition to the batch parameters for NP-0607 and NP-1001, ofher .parameters are.

. periodically monitored: -Monitoring for-110 priority'pollutants: (Table 4-4).is.required for.these .
- discharges once per year. - The: ‘priority- poliutants are organic.compounds- that ate included. in
. the following major categories: volatile organic compounds, semi-velatile organic-compounds,

- pesticides, and polychlorinated biphenyls (PCBs). -During the ;public-comment period, Xylene

musersijoannetampidizect.Od o7
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TABLE 4-2 NPDES Pesmit Manitoring Hequ'iéements - Sanitary and Storm Water
Sources

m“ Pormitad Uit _

Manitur angsfiinonth

Settdeabls Balkda . . 1.0 cnos/manth

Total Suapandad Scllds Manétar™ once/menth

Mitrats a5 N ) i cnan/month

H Lithium ! . i enosfonth

| Urandum, total i ohialreonth

Gross Alpha ongafmonth

pH

5110 NP-GDC"I ard NP-0004

Aow . Moniter

Sottionable Solids - . 5.0 onGaftuarar
Totel Suepangsd Solds . . Menito? onaefguerter

. Mittate aa N Y " Monitar onoefquerter

1 Lithlum - mgl - Monitor QP fLIaHar

Liranivin, total mal . Monritor onasfquartet

: Gross Alpha PpCiA . Moritor oncafouartsr

FH su a-gtt

om}q.llrtnr

Site NP- DGGE

Manitor

Brachemical Oxygen Demand mgt 101154 DIGS qUATLer
F Total Suspanded Solide ragi 15/20% A ATEer
pH U 89 ' once/uertar

Facnl Cohl'nrm SO0, D00 . cnoefquarter -

(a] Monthly avaragefweokly avaraga

bl  Moenthiy everagefdaiy maxirmurn

o) Limits sppiy after date of Record of Desigion, "monitoring only™ requirements apply until that date.
(d! Lirmit ie 50 mg If sroslon contrad ks not designed for 1 in 10 yaar, 24 hour storm.
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- . TABLE 4-3 NPODES Parmit Munimrihg Requirements - Quarry Water Treatment Plant
and Site Water Treatment Plant -

b Sita NP-COCT and Quarry NP-1001

Maritor, gpd 24-hr tatel
Binchurdeal Cxygen Dernand Muonitor, mgi angeftatch grab
Chamnies! Oxygen Demand BO/B0 mgA™ oneabatah grab
.Totnl Suspended Solids 50430 mgA™ . oncabatoh grab |
pH . -5 atandard unite ance/batah . grab
Arsenic, Total G0 mon onsatbetch greh
| Barum, Total 1.50 mgA once/batch gr_il':;
Cadmium, Total Q.02 moi oncafbetch grah
Thramivm, Tutal Q.30 mgA oncaihatch gral
{ -Copper, Total 1.0 ongwibatch grab
Iron, Totsl G5 mg onoe/hatch .grak
Laad, Total 0.1 mgA onoe/batoh grab
Manganazs, Total D.1. mgi oncafbateh arak
Meroury, Tetal 0.004 mgl oncefbatoh u'ra.b
Salaniunt, Total 002 mgh onca/batoh arab
Silver, Total 010 mgd oncefbatch grab
Zino, Total 6.0 gl .onme/batoh greb
Cyanids, Total 0.0075 mg/t onee/batah grab
Aabestos Moniter, fibaret ahcafbatah grab
2,4-DHT. 0.%2 wat gneedatch grab
FAuaride, Total 4.0 mgh onca/betch Qre
Mitrate ae N: Sitn 20 mgh onoa/etzh greb
Mirate m.; M Quarry Maonitor, ﬁmﬂ ongathateh _ greh
Sulfate we 30, 500 mid onzalbetch greb
Chiaride tbonitor, mpA onoa/batch grak
Gross Alpha Monlwr,. pCifl oneafonteR frak
Grons Bata Maonitor, pCid anca/hatch arab
Uranitm, Totat Menitor, poift ancalbatgh grab
milbearsjoannstempdizect.04
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......TABLE 4-3 NPDES Permit Menitoring Requirements - Quarry Water Treatment Flant
and Site Water Treatment Plant {Continued)

Fragusacy
Mapltor, pGA oneefhatah
Aa-228 Moritar, pCiA ohsefbatsh grab
: Th-230 Monitor,. pCia eneafateh grab
| Thoaz Manitor, pCia onoafbatoh arwb |
i Prvorty Polutants Monitor, gl afno batcwl;rur grab !
Whole Effilzant Toxicity 10% Maortality ancefguarter . grab |
Polomurn 210: Quarry Monktor twicefyvear grab ‘
Agotinium 227 Cuarry Monktar twicefyaar grab |
Raduoa: Cuarry Maniter . twiee/yesr | arab _ ] i
in Streum Watar SW-1011, $W-1015, SW-1018
e — —
Grose Alphn Mundtar, pCHI onca/batch refoage grat .
Gross Bota Manfter, pCia origabateh raleass grab :
Uranium, Total Menitor, pCid onoa'bateh ralwaoe frab |
Ra-226 Monitor, piid encafbatch ralaazy b !
Ra-228 Monttor, pOid cnca/batoh releagw grab !
b Th-230 Mu.nit.c-r. pClA pnca/batch relasse greb ;
I Th-232 Moritar, .l:.lﬁﬂ oneabatoh reeane . gral:- _4
in-Stream River Sediment SD-4090 and SD-4081 _
{rankumn, Totsal Monitor twiceyoar grab ;

| Twrsstrial and Aquatic-Flora Upstream and Downatraam of Quarry Water Treatment Plant Dutfal . i

1
gt :

Urapium, Total

ta) Ewsily meximumymanthly average.

(bl  Watar will net ba digchargsd it greater than 100 pCid.

i¢) A sariple of finishiod water shall-slso b coReated frem the Howard Bend Water-TreatnentRant [SW-101 S-XXXXXLFW).
agch tima g aample |5 collected at SW-1015.
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TABLE 4-4 NPDES Permit Mn'nitnring Requirements - Priority Pollutant List Quarry

NP-1001 and Site NP-Q007

d-ghlcrophenyl pheryl wthes

I Acsnaphthens

Acroleln &-bramwphenyl phanyd ather
Acrdonitdls Biv lz-ul'nlﬂ.\mlaopmpwl_ athar
Banzane Eiz {2-chloroithexy) methane
Banziding Methylaps cidorids {dishloromethena}

Carbon Tatrachloride (tetrachloromethana)

tdathyl ahlorida iehloromethane)

Chorohanzana

Wathid bromics bromomethanal

1,2.4tdoblorobenzane

Brotnafarm {tribrormomethans)

Haxachiorobenzena

Cichlorobromomeathane

1,2-dichicroathans

ChHoradihromemsthane

1,1, ™-triahtoroethana

Hexvachlorobutadlane

‘Hewachlorostimns Haxachloracyclopantadiena
1, 1-cHichlorasthania izophorona

1.1 .z-tl_iﬂhlr..lmlthﬂnﬂ Muphthalane

1.1 ,2,2-tat:nuh_luro.-arthu;w Mitroharnzana

Chlorcathana . 2-nitraphancl

Big {Z-chiaroatind] athar &-nitrophencl

2-chlorosthyl vimd athor 2, &-dindtrophanol
-N-pitroandi-p-propylamine . &, 6-dinitro-o-cresol

Pentachioropheinol

N-ritrosodimathylamine

Phanal

N-nitrasodiphanydamineg

Big.|2-athylhaxyl] phithalate

Phenanthreng

Bueyl h;rz\d phthalate 1,2.5, 8-dibanranthracane (dibanzola hianthracsne)
Di-trbutyt phthalats. Indeno {1,2,3-cd) pyrana {2,3-c-phonylane pyranai
Di-rroctyl phthalate . Pyrens

Diethyt phthﬂa_-t.ﬂ Tetrachlorcathylens

Dw phthalate Tolyans

1.2—ba.nmthruum {humn{alwhn;wana‘l TriaMgroeibylens

Bantaiajpyrens (3,4-banzopyrene)

Yinyl ohtoride {chlorostbylenal

&, 4-bmpzofiugranthane benzoibiflueranthanal

Aldrin

miuesrejoshneiamps Sanat 04
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TABLE 4-4 NPDES Permit Mn_nit'ming Requirements Priarity Pollutant List Quarry
NP-1001 and Site NP-Q0O0Q7 {Continued} '

11,1 2-benzoflucramtbens {banzelifiuoranthans)

Bieldrin - . e

.chwnn-

Chicrdere (technical mdxtura and metabolitas}

Anthraosna

4,4-DDT

1,12-benzopardens |benalQhilperylara)

4,4-DDE (p,p-DEE)

Fluarars

2-chloranaphthalune

4,4-DD0 lp,p-TOE)
ﬁh&umw[fan ]

2,4, B-trichtorophenol

Beota-endcsulfan

Farachloromata oreacl

Endosulfan dulfate

Chiorcform itrichiaromaihensl Endrin. .
2-zhtarophanal Endrity aldehyde
1, 2-dichiorabenzens Haptachler

1,2-dohorcbenzens

Haptachler epoxids {BHC hexaohlarooys ohexanel

1 d-tlchlorabanzans Alpha-BHC
3,3-dlchiorabenzidina Bata-BHC
1,1-dighoreathylens Gemma-BHC

1, 2-trane-cichioranthylsne

Dalta-BHC (polychlornated biphenylz

2, d-dichlorophend

PCE-1242 lArochior 1242)

1, 2-dighloropropane {1, 2-dichloroptopana)

PCE-1254 (Arochior 1254

2.4-dimethylphenol

PCB-1221 (Arachlor 1221)

2. 4-dinktrotoluans

PCE 1232 WArochlor 1232}

2, 6=dinltrotolunne

PLEB-1248 (Aroohlor 1243}

1.2-diphenylhydrazine FCE-1260 (Arcohlor 1260)
Ethyibanxens FCEB-1016& (Arcohlar 1016}
Fluoranthane ‘Taxaphens

Xylana™

2,4, B-tripitratoluene

() QY NP-1007 only

m:wearsijosRnelempddigect.04
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- and trinitrooluene (TNT) were added to the list of 110 priority pollutants for the quarry water
treatment plant, Priority pollutants for the site water treatment plant will be monitored. at the
same Jocations as the other parameters. : :

Additional monitoring associated with these discharges includes in-stream monitaring to
be conducted during or after discharge of each batch-of treated-effluent-into.the Missouri River. .
Four in-stream monitoring locations in the Missouri River are to be moritored for the following
radiological parameters (expressed as-activity): ‘gross-alpha;-gross-beta, uranivm, Ra-226,
Ra-228, Th:230, and Th-232. These radiochemical species constitute the primary radictogical
concern with respect to potential downsiream users. If the site discharges appear to increase
measited levels of radiochemicals in the river water to above background, as determined from
preoperational testing and upstream testing at Location SW-1011, gross gamma emitters will be
analyzed to evaluate incrementsl contribution toward proposed gamma and photon maximum
contaminant levels (MCLs).

- Additional:periodic: monitoring. is:required for.other parameters such.as whole. effiuent
toxicity (WET) screens, supplementat . monitoring -of additional radienuclides, analysis.of tiver.
sediment for vranium, and analys:s of terrestrial and aquatic flora for uranium (Table:-4-3). In
order to encourage good erosion control practices, the special condition sections of both-NPDES
permits place limitations on total suspended solids and pH for runoff from material storage or
construction areas that do not have treatment designed for a 1 in 10 year, 24 hour storm. These
parameters are monitored at-the storm water outfalls.

NPDES Permit MO-0107701 expired on July 28, 1993, An application to renew the

permit was submitted to the Missouri Department of Natural Resources on December 28, 1992,
The permit has not yet been reissued; however, in accordance with Missouri Clean Water
Commmission Regulation 10 CSR 20-6.010(10)(E), the WSSRAP may continue to operate under
the terms and conditions of the existing permit. The terms and conditions of the reissued permit
" may differ from the original -permit and .may not.be.the.same..as. noted in.this. plani... Any.
deviations from the original pesrmit will be reported in the annual site environmental report. ..

NPDES Permit MO-0108087 expires on May 4, 1994. An-application to renew the
permit is due-to be submitted on or before December 4, 1993. The terms and conditions of the
existing permit will remain in effect untl the new permit is issued if the application to renew
is submitted by the deadline date, The terms and conditions of the reissued permit may also

miusersijoannoiempSdavct,O0d 73
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.-(iffer from the original permit and may not be the same as noted in this plan, Any deviations
from the original permit will be reported: in the annual site environmentzl report.

NPDES Permit MO-R101389 requires that settleable solids analysis be conducted on
stormwater collected from three outfalls along the site water treatment plant effluent pipeline
route at least once per calendar quarter (Fable 4-3).

TABLE 4-5° NPDES Permit MO-R101389, Monitoring Requirement - Site Water
Treatment Plant Pipeiine Route Starmwater

oty |

Thig is not an afflyant fimdtation but a mporhng iswel. |f sattleable solids excesd 2.5 mifi/hr the Missour Deparirmant
of Matural Reacuross mugt be informed in wiiting within five daye of recaipt of rseults.

4.1.3 Description of Effluent Monitoring Program

The monitoring program is best presenied in tabular form. Tables 4-2 through 4-5
summarize the permit requirements for the three permits and all 11 outfalls, The land
. disturbance NPDES permit, MO-R101389, represents three outfalls. The remaining eight
outfalls are the quarry and site water treatment plant outfails, the sanitary sewage treatment plan
. outfall, and five stormwater outfalls. Additional outfalis may be added after the storm water
permit applications are reviewed by the Department of Natural Resources,

4.1,3.1 Routine Monitoring Requirements. As the tables indicate, the outfails are
sampled at various frequencies, The storm water outfalls are sampled once per month or once
. per quarter as ‘they-discharge:+ Bach-batch-of treated-water .in the effluent. ponds at.the. water
*treatment plants is sampled, ‘and the water is-held until compliance with the permit siandards is:
demonstrated. Treated sewage discharge is sampled once per quarter Several paramaters in
the tables show monitoring only, and no-effluent standard is applied. - = o

The administration building sewage treatment plant outfall, NP-0006, involves treatment
of sanitary waste with no radioactive contamination. The permit requirements are typical of a

miuseratjoannsiempddizact.0d ) 74
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--..«domestic treatment facility with dischﬁrge to a losing stream, The requirements are considered
a high level of treatment, i.e., monthly averages of 10 mg/1 for biochemical oxygen demand and
15 mg/1 for total suspended solids. :

The stortm water outfall permit réquirements have been established to monitor storm
water discharges and confirm that the waters are rain-induced, not seepage from one of the more
contaminated -sources, Storm water also includes water-pumped.-from. the material storage area
pond, excavation trenches. and pits, and potable water used for-dust-control and mud removal..
‘The uraniuvm contamination levels in. storm water aré highly variable, bat are considered to be
below the correction level because the concentration is historically less than the Department of
Energy derived concentration guideline of an annual average of 600 pCi/l for natural uranium.
The primary contaminant encountered in the surface water is sediment derived from erosion
occurring during overland or channel flow. This process has been occurring for yeats, but has
been minimized by natural vegetation that established itself after the facility ceased opezation.
The only imposed efffuent limits dealing with controlling erosion and sediment during remextiat

< aotivities arer setfieable solids:levels must be.J-mt/1/br or less after the Record of Decision,-and

. total suspended solids (if no erosion control) must be 50 mg/l or less, Storm water discharge
levels for uranium have been monitored over a significant time and vary. mnsiderahly.' “The
established goal for uranium concentration in rain-induced discharges is nob to excesl historic
levels, which have averaged below the derived concentration guideline. .New or additional
~ contaminant controls must not allow discharges to exceed the derived concentration guideline.

- of an annual average of 600 pCifl natural uranium estzblished by Department of Energy Order
5400.5.

The contaminated water in the quarry sump, raffinate pits, and potentially in other
miscellaneous waters, requires treatment to the high levels shown in Table 4-3. The high levels
of treatment imposed by the permit are due to the desire of the State to meet standards associated
with drinking water supplies. Although the Department of Energy goal for uraniom
" concentration in water is-to-discharge.less than an-annual average of 600 pCi/l, the treatment

required to remove nonradioactive contamination aiso removes uranium and aliows for.a
“significantly fower uranium level for these:discharges. The-lower level-is based on the as-low-
as-reasonably-achievable (ALARA) concept, which in this case means treatment. to a level of
30 pCi/l, not to exceed 100 pCi/l, is cost effective.
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Flow is measured continuously at outfalls NP-0002, NP-0003, NP-0005, NP-0007, and
NP-1001, The outfall flows are measured by flow recorders with an accuracy of at least £10%..
The meters will be calibrated before use and recalibrated annually and after actions that could
affect calibration in accordance with WSSRAP standard operation procedure.

4.1,3.2 Iatermittent Monitoring Requirements. In response to regulatory and public
concerns, the Department of Energy has agreed to additional monitoring associated with
discharges from the water treatment planis. - Concern-over-a-negative cffect on the Missour
River has led to-additional monitoring that will be conducted-during discharge of cach batch of
treated effluent. In-stream Missouri River monitoring locations are shown on Figure 4-2 and
include SW-1011, a location upstream of the quarry water treatment plant outfall that is
unaffected by the discharge; SW-10i6 downstream of both outfalls (and upstream of the
southeast drainage); and SW-1013, at the water intake for the St. Louis City Howard Bend
Water Treatment Plant at River Mile 37. Radiofogical parameters (expressed as activity per
liter) are required for in-stream monitoring and include gross alpha, gross beta, total uranium,

C i Rai226,  Ra-228,° Th-230, and- Th-232, -~These-monitoring - requirements are- mbulated..in.

Table 4-3.

River sediment will be - collected semiannually - from the two locations - showm on
Figure 4-2 and analyzed for total uranium. Terrestrial and aquatic flora samples will be taken
from the river and levee areas upstream and downstream of the quarry water treatment plant
discharge point and analyzed for total uranium (see Table 4-3).

Whole Effluent Toxicity (WET) screens are required for the treatment plant effluents.on
a quarterly basis. Representative samples will be obtained from effluent ponds and used to
perform the toxicity analysis as described in the special conditions of the NPDES permit (see
Table 4-3),

. The-quarry -water-treatment-plant will -be- monitored-semiannually..for. Po-210, Ac-227,

~.-I*. and’radon.” Preoperational monitoring*for;these parametersshas been:performed. on.the .quarey.

pond water (see Table 4-3).
4,1.3.3 Emergency Monitoring Requirements. In the event that cnntamihawd water

it accidentally released before treatment, or in the event of spills, effluent monitoring will be
conducted, Parameters will be determined on a case-by-case basis.
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4.1.3.4 Upstream Source Identification Needs. Sources of contamination are present

upstream of the three main storm water discharges.. These main discharges are the weir

dowmstream of Frog Pond (NP-0002), the weir downstream of Ash Pond (NP-0003), and the

Southeast Drainage weir (NP-0005). Drainage facilities above each of these outfalls have an

influence on the character of the discharges that is riot fully understood. The variability of these

discharges can best he assessed by a concerted effart to monitor the upstream facilities. This

understanding will be more important as new regulations are implemented and as more
construction takes place on the site.

Three upstream locations have been identified for monthly water monitoring. This
monitering will take place st the same time the monthly NPDES sample is collected so that a
direct comparison can be made. The discharge from Frog Pond (SW-2011) will be sampled in
conjunction with NP-0002; the discharge from Ash Pond (SW-2010) will be sampled in
conjunction with NP-0003; and the discharge from NP-0107 will be sampled in conjunction with
NP-0005 (Table 4-6). These locations are shown in Figure 4-1. Sample parameters. will be total
. yeanium, gross alpha; and-grossbeta Ifthere is no flow from SW-2010, SW-2011, or NP-0107.

- during NPDES sampling, no sample will be collected for that month. - Frog Pond and Ash Pond
will also be sampled quarterly directly from the water body (Table 3-1) as a-part of the surface.
water monitoring program. - As site conditions change, addltwnal parameters: may- be-monitored
at these locations on a case-by-case basis,

TABLE 4-6 Upstrearmn Monitoring 'in'Cuniunctinn with NFDES Monitoring at NP-0002,
NP-0003, and NP-000% '

| poromotors | o

Flaw™ : . : * | -Onoepar- manth during collaction- of - NPDES gamples
Urardumn, total Onca per month during colleation of NFDES mamyglee
Gross Alpha | Onos per menth guring coliaaticn of NPDES Bamplaa
Qross Bota At . . DOros per manth during mumﬂan of NFDES ﬂﬂﬂﬂlﬂﬁ
{a} Samplas are to ba watar colactad from tha dischurges from Ash Pand (SW-2010), Frog Pond [(SW-2611) and.the pipe
et NP-0197.
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In addition to the three upstream sources identified above, the sources of runoff through
the storm water outfalls are a variety of stormwater control systems including storm sewers,
drainage channels, and retention basins.. Monitoring of these upstream-facilities is not required
by the permit, but since they are also sources for contamination of the outfalls, they will be
monitored. Monitoring is often needed to fully understand .the waste - characteristics at the
permitiad outfall. Also, explanations of violations of permit limits are required by the Missouri
Department of Natuzal Resources when the sampling results vary significantly from the norm,
and upstream water analysis data are often needed for.these.explanations. With this in mind,
additional samples will be taken in these upstream facilities on a case-by-case basis.

4.1.4 Storm Water Requirements and Needs

4.1.4.1 Current Erosion and Sediment Control Reguirements, Permits for both the
site and quarry place limitations on total suspended solids and pH fevels for runoff from material
storage and construction areas if this runoff is not treated in a facility that is designed,
© constructed, and operated to trest-the volume of water associated with a 10-yr, 24-br rainfall
-event. The total suspended-solids must-not-exceed 50-mg/l; and the -'pH.musbmnain-ﬂin.thﬂ
range of 6.0 to 9.0 standard units-at the outfalls, Additionally, after the Record .of Decision,
limits for setfleable solids-will be 1.0:mlfl/kr and pH- will be 6.0 to 9.0 for the storm water
cutfalls.

In order to evaluate the effectiveness of erosion control measures, the Department of
Energy and Project Management Contractor will periodically collect surface water samples-
adjacent to construction or material storage areas for analysis of pH and total suspended selids,
Total suspended solids and pH measurements from the permitted outfalls are reported to the
Missouri Department of Natural Resources in the regular discharge monitoring repost.

4.1.4.2 Material Staging Area Monitoring, Surface water location SW-2013,

order 10 determine the contaminant levels-produced from precipitation falling on materials at.the.
staging area and collected in a holding basin, which is. discharped off site. - This impoundment -
is pumped periodicalty into the Ash Pond diversion channel, which.ultimately discharges into
Busch -Lake- 35. This location will be monitored for total uranium,: PCBs, iotal petralenin
hydrocarbons, total organic carbon, and the EP toxicity metals: Ag, As, Bg, C4, Cr, Hg, Mg,

and Pb, on a quarterty basis. ' '
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4.1.4.3 NPDES Permit Renewal Application Data. The NPDES permit,
MO-0108987, for the Weldon Spring Quarry expires on May 4, 1994. The application to renew
the permit has been submitied to the Missouri Department of Natural Resources for their review.
The application requires monitoring results for certain parameters not normally tested. Effluent
from the quairy water- treatment plant will be analyzed one time for these parameters.

4,2  Airborne Effluent and Environmental Surveillaoce Program

This section documents the rationale and reguirements of the programs that will be
implemented to monitor airborne emissions from the WSSRAP and to evaluate the impacis of
those emissions on the public and the environment. The WSSRAP has two diffuse sources of
airborne radiological emissions: the chemical plant and the quarry. In 1994, the WSSRAP will
have the following point sources: site water treaiment plant, quarry water treatment plant,
portable building demolition ventilation systems, and chemical stabilization/solidification pilot
plant. Emissions from these sources and the estimated exposures are predicted to be low. The

“ . -gmissions monitoring program-is tailored to becommensurate with the low potential for-exposure
- - and to meet the requirements: of -Department-of Energy Orders 5400.1 and 5400.5-and-the

Regidatory Guide (Ref. 3).
4.2.1 Source Assessment

~ As required by Department of Energy puidance, an assessment of the sources was
conducted. The assessment inciuded documenting the different radionuclides thas could be
released from the sources and their concentrations, The Department of Energy guidance also
Tequires that these sources be assessed under normal operating conditions with loss of emissions
controls. In addition, the assessment addressed the factors that could contribute to the
resuspension of contaminants. The assessment provided a basis for the airborne emissions
monitoring program and enabled the design to provide timely, representative, and adequately
" sensitive monitoring results, - The -loss -of -emissions -controls for -the -diffuse sources at.the
" WSSRAP would require the -affected - remediation -activities«to-halt. » Lioss-of -emission-controls
- used at the' WSSRAP, such as water spray, cleaning of surfaces, high-efficiency particulate-aic
(HEPA) filtration, could not go unnoticed, and as a-result, the loss of emisston controls would
result in no emissions,
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4.2.1.1 Point Source Assessment. The point soutces at the WSSRAP include the
exhaust vents of the portable ventilation systems used during building demolition, the site and
quarry water treatment plant filter press ventilation system exhaust vents, and the chemical
stabilization/solidification pilot facitity. Also, within the filler press area of the site water
treatment plant, bench scale testing involving raffinate pit water will be performed.

Portable ventilation systems will be used during building demolition activities, These
systems will be primarily used for asbestos removal operations, but in some cases Wwill be used
primarily to remove airbome radiological contaminants, However, even during asbestos removal
operations the systems will also remove, as a secondary benefit, radiological contaminants.
Although these systems are essentially point sources, due to their number, temporary nature, and
mobility, during building demolition they will be treated as fugitive dust sources rather than
point. sources. :

The site water treatment plant will treat contaminated water from the raffinate pits, and

<. -{he quarry water treatment plant will-treat-quarry sump water. - Filter press-operation at each of

the plants is a source of potentiak-emissions, «<The-filter. presses- are-isclated in.xooms:that.are
-ventilated through HEPA filters.: Engineering calculations and CAP-88 PC model results show
that the exhaust vents from either of the treatment plant filter press room ventilation systems will -
not produce an annual dose greater than 0.1 mrem to any member of the public. The
engineering calculations are contained in the 1993 National Emission Standards for Hazardous

Air Pollutants plan, -

The purpose of bench testing at the site water treatment plant is to evaluate remedial
action alternatives for the management of water in Raffinate Pits 1. and 3 which contain nitrates.
The bench testing will use & vapor compression distiltation system. The testing will be done in
the same room that houses the filter press. Because the vapor compression distillation system
is closed to the atmosphere and the testing will be performed for a limited tlme, the potential
for emissions are insigaificant, : S

The chemical stabilization/solidification pilot facility will treat-Raffinate Pit 3 shudges..
* The facility utilizes an off-gas collection-sysiem ‘that collects: all aircand -gas emitted by -the

. process vessels, thus closing the process o the atmosphere.” The off-gases containing radon are -

stored in a decay vessel prior to venting. Engineering calculations and ISCST2 model resulis
show that the venting of the decay vessel will not produce an annual dose greater than 0.1 mrem
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: to.any member of the public. Modeling was also performed for loss of emission controls of the
decay vessel. For modeling purposes the loss of emission controls assumed the evacuation of
a fudl decay vessel in a short time period. Engineering calculations and ARCHIE model results
show that the maximum dose received by a member of the public would be less than 0.1 mrem
based on this catastrophic event.

The ‘Regulatory Guide (Ref. 3} specifies that:only -confirmatory: measurements are
required for these point souives. The confirmatory monitoring-will-be-dene in accordance with
40 CFR 61 and will have Environmental Protection Agency, Region VII approval, These
monitoring requirements will be outlined in the 1994 National Emission Standards for Hazardous
Air Poliutants Plan.

4,2.1.2 Weldon Spring Quarry Diffuse Source Assessmaent, The quarry diffuse source
is a 3.6 ha (9-acre) limestone quarry located approximately 6.4 km (4 mi) south-southwest of
the chemical plant area. The quarry is essentially in a closed basin; surface water within the rim
- flows to the quarry floer and into a pond which covers approximately 0.2 ha (0.5 ac). - The
| quarry was used as'a disposal-area-for-dinitreteluene (DNT) and trinitrotoluene (ENT).process
* wastes, uranium, radivm, and thorium residues and the associated daughter products from on-site
and off-site processing of uranium -and thorium, and - building rubble and-soils: from the
demolition of a uranium processing facility in St. Louis, Airborne emissions from the quarry
result from the wind blown resuspension of radioactive particulates from quasry soils and
“resuspension of radicactive. particulates due tw remediation -activities at the quarry, such as the
operation of heavy equipment and the excavation of soils, In addition, there are also airborne
releases of Rn-220 (thoron gas) and Rn-222 (radon gas) from the quarry due to the decay of
Ra-224 and Ra-226 ¢daughters of Th-232 and U-238) decay chain, respectively.

Characterization of the quarry soils has been completed in support of the Feasibility Study

Jor Managemens of the Bulk Wastes at the Weldon Spring Quarry (Ref. 4). The radiological
- contaminants in the -quarry .are -urarium- and thortum- and -their -respective daughters.
Concentrations range from 3.0 pCi/g te 1600 pCi/g U-238, < 1.0 pCi/g to 2780 pCi/g Ra-226,
0.7 pCifg to' 36 pCifg Th-232, <1.0 pCi/g to 2200 pCi/g Ra-228, and < 1.0 pCifg to 6800

¢ pCifg Th-230. " A study was conducted -to- determine-the-lungssolubility -class -of .quarry .bulk
wastes. This-data will allow a more accurate assessment-of-dose equivalents resulting from an
inhalation uptake, '
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Statistical evaluation of the results of effluent monitoring al the quarry dusing 1992
indicated no evidence that levels at any of the perimeter #ir particulate samplers were greater
than background. Statistical analysis also indicated that levels at six of the eight radion track etch
detectors were greater than background. The calculated effective dose equivalent to a
hypothetical maximally exposed individual from the airborne emissions -from the quarry was .
1.9 mrem (Ref. 14). The 1.9 mrem dose calculated for the hypothetical individual from
the airborne inhalation pathway was exclusively due to radon emissions, Corservative
assumptions were used to calculate the hypothetical effectivedose-equivalent. It was assumed
that the radon daughter equilibrium ratio at Highway 94, where the individual watked twice
daily, was 50% and that the concentration of radon at Highway 94 was the same as the
concentration measured within the quarry controlled area. |

In August 1993, a major- remediation project involving the removal and comtrolled
temporary storage of approximately 180,000 m? (140,000 cu yd} of contaminated bulk wastes
began. The bulk wastes to be excavated from the quarry will have significantly higher

: coneentrations of radiological contaminants, Engineering controls will be used during removal

. to restrict the release’ of airbornesparticulates-from .the quarry.. - The Feasibility.Study fot.

Management of the Bulk-Waste at ihe Weldon Spring Quarry (Ref. 4) provides estimates of

* .public dose resulting -from quarry bulk- waste removal. -The-dose-estimate from-aithomg:

radioactive particulates for a hypothetical individual who walks along Missouri State Route 94

twice a day, during the 1.25 years that will be required to temove the bulk waste, - Wwas

© 1.3 mrem. The dose estimate catculated for a nearby resident with an assumed 100% oc:upancy_'
time during the 1.25 years was 0, lﬁmrem

Radon concentrations measured at the quarry have historically been above background
because the radium concentrations in bulk wastes are greater than background concentrations and
because the quarry is a large depression in the terrain with side walls ranging from 3-m to i3

" (10-ft to 50 ft} high which allows radon concentrations to build up within the quarry. Above

© ™ background: radium concentrations, in conjunction with stable meteorological conditions, which
- ténd to trep emanating: radon. within the~quarry,~result-in~the-measured above. background

. concentrations at the perimeter. The Feasibility Study for Management of the Bulk Wastes at

. the Weldon Spring - Quarry-(Ref. 4) -evaluates the- potential -emissions-of -radon-uring -the

. -excavation-of the bulk waste. The results of the study:indicate that.a-dose.of 1.0 mrem would
be received by the hypothetical individual who walked alung Highway 94 twice a day for 1.25
years. Although the dose estimate in-the feasibility study is lower than the calculated dose to
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the hypothetical maximally exposed individual from airborne emissions during 1990, it is based
on more realistic assumptions. A daughter equilibrium ratio of 10% was assumed based on
measured radon and radon: daughter concentrations taken during (989 (Ref. 9), and the
concentration at Highway 94 was calkulated using the computer model MILDOSE
(Ref. 15) which was modified to. more accurately assess airborne concentrations resulting
from releases from large areas (Ref. 16). The radon dose calculated for a nearby
resident in the feasibility study was 2.3 mrem.

42.1.3 Weldon Spring Cheinical Plant and Raffinate Pits Diffuse Source
Assessment. The Weldon Spring Chemical Plant and raffinate pits diffuse source encompasses.
87 ha (217 acres) on which approximately 22 buildings and four raffinate pits are located.
Airbome emigsions from the chemical plant result from windblown resuspension of radicactive
particulates from site soils and chemical plant buildings, and resuspension of radioactive
particulates from site operations such as building demolition and soil excavation. In addition,
there are airborne emissions from the chemical plant due to the transformation of Ra-224 and

.--.;-.;.- o _'_‘_'__.

Ra-226 (daughters of Th-232 and U-238), into Rn-220 (thoron gas) and Rn-222 (radon gas)..-

“Characterization of the buildings-and-soils has been completed in support.of .the site.
remedial investigation and feasibility study.--Radiological contaminants-in-the-buildings are-:.

uranium, thorium, and their daughters. Concenirztions in bulk samples collected: from the
buildings range from background levels to 20,000 pCi/g U-238, 190 pCi/g Ra-226, 5,400 pCi/g
" Ra-228,-and 540 pCi/g Th-230. Particle analysis and a ling solubility study was conducted
using materfals from the chemical plant. Bulk samples from process buildings and the raffinate
pits were collected for the study. ' :

The site soils charaﬂt:erizatiun indicates that the contaminants in the s0ils are uraninat and

thorium and their associated danghters. Most of the §7 ha (217 acres) of the chetmical plant site.

- have above background -concentrations of uraninm (> 1 pCi/g). Concentrations range from
0.3 pCifg to 2,259 pCi/g U-238, 0.6 pCi/g to 452 pCi/g Ra-228, and 0.3 pCi/g to 123 pCi/g
Th-230.

Several - years ' of ~gatistical -evaluation- of ~the ~results - of seffluent--monitoring -and.
environmental -surveillance monitoring at the chemical -plant -havevindicated that there is. no
" reason to suspect, at the 95% confidence level, that the results were greater than backgrourd
{i.e., no above background exposure to the public from operations has occurred). Activities that
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- will be performed are similar o those that were petformed in previous years, such as excavation
of low level radiologically contaminated soils and building demolition. Although building
demolition during 1993 and 1994 includes buildings that have signiﬁcantly;highsr concantrations
of contaminants than those that have been demolished previcusly, additionz] engineering controls
and action levels will be used to control emissions, Engineering controls to be used during
building demolition work include cleaning or removing Ioose contamination (i.e., dust and dirt}
from the internal and external surfaces of the building and equipment; water to control emissions
at the source: and in some cases HEPA filimation -of the rbuilding -interior air duting werk
activities prior to demolition of the building exterior.

. Action levels have been established for airborne radicactive particulate concentration
levels inside the building and total dust concentrations outside the buildings. These action levels
have been established to conirol emissions to levels that are as low as reasonably achievable
(ALARA), and are discussed in detail in Section 4,2,2.1.-

As mentioned in Subsection 4,2.1.2, ptacement of the quarry bulk waste at the tempozaty.
. storage area was initiated during August.of 1993, Engineering controls such as the use of water.
to control airborne particulate: emissions - will - also -be used. Radon gas emissions at the ..
" femporary storage area’ due tothe higher radinm .concentrations-in .the-bulle.waste..will be..
minimized through the use of an attenuating cover material. In the Feasibility. Study for.
Management of the Bulk Waste at the Weldon Spring Quarry (Ref. 4), a dose estimate. for
. airborne emissions from the bulk waste at the temporary storage area was calculated. In the
study, 2 dose estimate was calculated for a worker in an on-site office building and a student at
Francis Howsll High School. The calculated dose to the office’ worker was 0.08 mrem from
radon, and .84 mrem from radioactive particulates for a total of 0.92 mrem, The caleulated
dose for the student was 0.05 mrem from radon, and (.05 mrem from radioactive airborne
particulates for a fotal of 0.1 mrem.

4.2.2 Airbarpe Monitering Programs

To effectively monitor the two WSSRAP diffuse sources that have been-described, three-

- air monitoring programs' will be utilized: -site specific monitoring, . perimetet monitoring, and
" cfitical receptor monitoring. - These three programs are-designed sto-meet- the requirements. for
airborne effluent monitoring and environmentat suzveillance as specified in the Regulatory Guide
(Ref. 3) and Department of Energy Orders 5400.1 and 5400.3,
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Locations, equipment, sampling time, minimum detection levels, aceuracy, and
investigation levels are discussed in the site specific, site perimeter, and critical receptor
monitoring program sections of this-plan. In addition, sample heights;;proximity ta.cbstructions,
and linear flow rates are discussed in the individual monitoring program: sections. :

4.2.2.1 Site Specific Moniéring Program, As mentioned in the chemical plant site
source assessment, the large diffuse source is made up-of a number of smaller diffuse sources
that include wind blown resuspension of radicactive particulates-from-contaminated soils and
buildings, and resuspension of radioactive particulates due-to site remediation activities such as
building demolition and excavation of scils. Although there is some potential for resuspension -
of radioactive particulates due to natural meteorological occurrences, it is small compared to the
potential for site remediation activities to resuspend radioactive air particulates. In order to
assess the contribution of site remediation activities to the total aitborne emissions from the
chemical plant, site specific monitoring will be utilized. Site specific monitoring will alse be
used at the quarry to supplement data from the perimeter monitors. Site specific monitoring will
-~ use mobile-air particufate: samplers:and 4ofal- dust monitors to measure the airborne mdicactive
- particulate and dust concentrations near- specific potential sources of airborne emissions. - -ovwes

Site specific monitoring, in-addition-to-providing: data concerning-the-centribution-of-
specific activities to the total airborae inventory, will provide faster feed back conceming:the
effectiveness of engineering controls and data concerning dispersion patterns. Filters from site-

© . gpecific air particulate mositors-will be coltected on z daily basis as compared:to weekly for the

perimeter samplers, which means data can be obtained as much as six days sooner. In addition,
the total dust monitors will provide ifistantaneous airborne dust concentrations.

During demolition of a building within the chemical plant area, for example, mobile air
particulate samplers will be used to monitor airborne emissions from the specific activity..
Samplers will be placed at the work zone perimeters. The number of samplers vsed will be
- commensurate with the potential for above background emissions. In addition, a group of site
specific samplers may be used to:monitor separate work activities-that are in -relatively close.

o - proximity to one another. This will facilitate more efficient use of site-specific samplers-and

. maintain: air monitoring coverage for all-the activities: ‘Total dust-mezsurements- will.also: be
taken within the work zones to measure total dust concentrations. -
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When possible, the air particulate samplers will be placed in areas that are free from
cbstructions or conditions that could effact the air sampling results. The air particulate samplers
are usually placed twice the distance from an obstruction or structure as -the obstruction or
struetute is high (i.e., an air sampler would be placed 3 m [10 {t] from a 1.5 m {5 §] tall tree).
In addition, the samplers will be placed, if possibie, in areas that.do.not have wrbulent air
conditions, such as nearby busy roads or active equipment. Total dust monitors will be used as
needed 0 make instantaneous checks of total airborne dust concentrations during work activities
to confirm that engineering controls and good work practices are effective.

Site specific air particulate and total dust monitoring will be utilized during remediation
activities at the quarry, Monitors will be placed just cutside the work areas based on the current
meteorological conditions. Site specific monitoring will be used to assess airbome emissions
from specific activities and areas within the quarry.

Equipment that will be used for site specific air particulate sampling includes a portable

- gir paiticnlate sampler with a-filter bolder and a vacuum pump, a mass-flow meter, a filter,.a

portable power supply, and an-air-sampler -stand..- Equipment. used for site Bpib('-lﬁcﬂtot&lduﬂ
measurements includes a fotal dust monitor and data logger. .

The portable air samplers that will be used for site specific air particulate sampling are
~ low volume carbon, vane oilless vacuum pumips. The low volume pumps generally operaie at
" approximately ‘40-1/min (.4 cu ft).; . The: linear flow- rate for the low volume-air samplers,
volume sampled per unit time, divided by the filter area, is approximately 23 m/min (7 ft/min}.
The total dust monitors that will be used are self-contained aerosol monitors whose sensing
principle is based on the detection of scattered electromagnetic radiation in the near infrared

range.

A mass flow meter, calibrated to National Institute for Standards and Testing (NIST)
. specifications, will be used to set the flow rates of the portable air monitors at the begioning of
. each sampling period. The mass flow meter electronicaily:compensates for ambient femperature
- and pressure to read in standard-liters per minute (sl/min, a-liter of-air at 0°C and barometric

.pressure of 76 cm Hg).The: mass flow meter willalso besused-to-check-flow: rates.at-the.end
* of the sampling period. Tfthe flow rate change is more than-+ 20%-from the starting flow rate
to the ending flow rate, the data will be flagged and the change in flow rate noted when the data
are reported, Prior to each use, the total dust monitor will be catibrated using a'mn-step
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-.calibration sequence. First, the instrument will be zeroed and then calibrated against a NIST
traceable reference standard.

The portabie sampler pumps will not be leak-tested because the flow rate is determined
by placing a mass flow meter in the line between the filter assembly-and the pump. . Pump
leakage will not affect the flow reading, which is made on the air passing through the filter to
the pump. In addition, the Regulatory Guide (Ref. 3). and Environmental Protection Agency
Methods 5 and 17 for mezsurement of airborne particulates specify that the filter head assemblies
need only to be designed and inspected to minimize ledkage around the filter.

The filters that will be used for low-volume samplers are a mixed cellulose esters
membrane. These filters have a pore size of (.8 pm and are 47 mm {1.85.in.) in diameter and
the filter media retains 99.98% of dioclylphalate particles with an aerodynamic mean dizmeter
of 0.3 gm at 32 I/min (1.1 cu ft/min) across a surface arca of 100 cm® (15.2 in.?). The '
samplers will be placed on portable stands at a height of approximately 4.8 m (2.5 f{) off the

“heehe ground. -~ The dirsamplers-will-be: placed-at.0.8. m-(2.5 ft) rather than 1.5.m (3 fi), as:specified.

by the Environmental Protection Agency, due o the weight of the pumps and..the:.safety
problems that would be brought about by placing the pumps 1.5 m (5 ft) off the ground. The
1.5 m (5 fi) height would require personnel to lift the pumps, which are relatively: heavy and
will be moved frequently, above their heads. In addition, the stands wouid have a-high center
of gravity, making them susceptible to tipping in strong winds. '

Recause at present there is no electrical service in the conirolled area of the chemicat
‘plant where the portable. air samplers will generally be used, portable generaiors w_i]l power the
air samplers.

The minimum detectable concentration that will typically be achieved during site specific
monitoring is approximately 5.0E-14 uCifml. Because work activities may not always have a
duration long' enough to collect-a large sample volume, a-sample minimum detectable

' concentrationmay be:higher than-the -typical -minimum. detectable..concentration .of .5.0E-14
- uCiftal. ~“Whenever ‘possible, -a-large sample volume.will- be collected-in.order. to reduce. the
minimum detectable concentration. -

At one sipma, the total typical uncertainty associated with a site specific air particulate
sample at a concentration of 2,4E-14 xCifml is 8.3E-15 xCi/mi. The total sample unceriainty
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- = is.dependent on the uncertainty amciatéd with a number of sources, which include the volume
sampled, detector calibration, uncertainties with eﬂ’ic:ency and background count rate, and
sample count rate.

After samples are collected, the filters will be stored for a-minimum of five working days
before they are counted to allow for decay of the short-lived .radon-and-thoron decay products..
The activity of the samples will then be counted on an zlpha-scintillation detector or & gas-flow
proportional counter. The counting times will generally be 60 min, Counting times may be
longer in order to achieve a lower minimum detectable concentration,

Quality control procedures that will be implemented as part of the site- specific
monitoring program include the calibration of instruments, source and background counts,
recounts of samples, review of documentation, and use of standard operating procedures (SOPs).
The quality control procedures are intended to check the accuracy and validity of the data.

ek Oalihration witkbe required forthe alpha-scintillation.and gas-flow praportional detectors,

"+ and the mass flow meter. ‘Thealpha-scintillation-detector willbe calibrated.a-minimum. of every
six months using NIST traceable radicactive sources in accordance with the applicable SOPs.

* The gas-flow proportional counter will be calibrated when Tepairs-are 'made o the-detectos or-
if daily checking of the detector indicates that the instrument requires recalibration. Calibration
will be in. agcordance with applicable SOPs, The mass flow mefer will be calibrated on an
annual basis by the manufacturer using NIST traceable equipment. The portable airborne -
particulate samplers wilt be leak tested on an annual basis to ensure that the measured volume
of air is passing through the sample collection filter. The total dust monitors will be calibrated:
with a NIST tracesble reference scatter prior to each use. :

Daily source and background counts will be made on the alpha-scintillation and gas-flow

proportional detectors in accordance with the applicable SOPs, and these count results will be

. compared to the-calibration results. -1f daily checks are within three standard deviations when

7. compared-to-results-obtained-during:calibration; orwithin-control limits as generated-by-the-gas

“ 2 flow proportional software:package, the instruments will be:put-into.service. - Instruments failing

- the daily background and/or ‘source -check will be-taken out-of -service -as--descrbed .in the
applicable WSSRAP standard operating procedure.
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At Jeast one in 20 ajr particulate ﬁanlplesvdﬂﬁerecuuntedand&mmﬂtsmpamdm
the initial count results. The precision between the two sample courts will be calenlated and the
results kept on file. '

© A feview by an individual other than the sampler of the sample documentation and
calculations will be required as part of the quality control-procedure..~The reviewer will be
responsible for ensuring that the documentation is complete and the-calculations correct.

4.2.2.2 Site Perimeter Monitoring. A perimeter monitoring program will be used to
monitor airborne emissiens from the chemical plant area and the guarry, which encompass soils
with above background radionuclide concentrations. The program will require the use of 17 air
particulate samplers, 20 radon alpha track detectors, and two continuous radon/thoron samplers.
In addition, three portable air particulate samplers may be deployed depending on the current
wark activity at six possible monitoring locations. The monitors will be used in conjunction
with site specific monitoring to estimate the total airbomne emissions. The use of air monitors
|- gt the'chemical plant-and-quarry-perimeter «in-conjunction with site specific. monitering, is.the.
most effective way to monitor airborne-emissions from the project. - The sources described in
the source assessment are primarily ground sources. Seurces such as stacks or vents that release
radicactive material at a" significant ‘distance - from - the -ground: have -the;-highest- measured
concentrations at ground level some distance from the source, This occurs because it takes time
for the materiat to reach the ground, and as the material falls, it is-driven from the soyrce by
the wind. Ground sources, however, have the highest concentration measured -at the ground
level at points closest to the source. As a result, the highest concentrations that leave the
chemical plant and quarry are at ground level. :

There will be seven permanent and six temporary perimeter radioactive air particulate
monitoring stations at the chemical plant site (Figure 3-8). These monitors will generally be
equally spaced along she perimeter fence with distances ranging from approximately 76 m to 610

m (250 ft to 2,000 ft). - Because the polential for airborne-emissions is low, any -airborne
. emissions that do occur “will ‘be “intermittent and -have low<concentrations. . The -use .of-13
"' peximeter monitors is comemensurate: with the potential -for- exposure:io the-general .public. ...

There will be five permanent perimeter radioactive particulate monitoring stations at the

quarry (Rigure 3-8). These monitors will aiso be evenly spaced around the perimeter of the area
with distances ranging from approximately 137 m to 305 i (450 ft to 1,000 fi).
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There will be 12 radon monitoring stations at the chemical plant site perimeter
(Figure 3-7) placed approximitely 122 m to 610 m (400 ft to 2000 ft} from one ancther. Due
to the charactesistics of the chemical plant diffuse radon source, the-density of radon monitoring
stations around the perimeter will be commensurate with the potential for causing an expesure
from radon‘to the general public. Remediation of thie chemical-plantis-not-expected to increass.
radon emissions at the site petimeter, but some increase may occur-due o the transfer of bulk
waste from the quarry to the temporary storage area. Because the transferred waste will have
higher concentrations than the chemical plant soils,-thers is a-higher -potential for radon
emisgions from the temporary storage area than from the chemical plant. As. a result, the
perimeter monitoring stations near the temporary storage ared will be closer together than at
other places, | :

Nine radon monitoring stations will be placed around the perimeters of the raffinate pits
to measure radon levels that can be expected during future remediation activities and dredging
activities for the chemical stabilization/solidification pilot facility. Four monitors will be placed

“ soggound” Raffinate ‘Pits -1-and-2; and*5 -monitors -will be placed around: Raffinate Pits .3 and.4
" (Figure 3-7). These monitors'will-be placed approximately 153 m to 367 m (500. £ 10.1200.4)
apart.

Additional alpha track radon monitors will be deployed around the chemical siabilization/
solidification pilot plant at locations where the greatest potential radon concentration is likely to
* -be found. These monitors will be deployed to detect potential radon levels at the source.

An effective dose equivalent of 0.08 mrem was calculated at the nearest chemical plant
critical receptor with the highest potential for an exposure to the general public as 2 result of
radon emission from femporary storage area operation (Ref. 4), Therefore, (he 12 radon
monitoring stations at the chemical plant perimeter will be sufficient to monitor potential radon
emissions.

" “There will -be eight radon “monitoring -stations-on-the-quarry-perimeter {Figure-3-8).

* These stations will be approximately 76-m to 198 m (250 .-ﬁ--toﬁ;’iﬁ;ft] apart. The distance.
between these stations is less than at the chemical. plant because of the higher. radium
concentration at the quarry, and because the quarry-is & jarge-depression in the terrain with side
walls ranging from 3'm to 15 m (10 fi to 50 ft) high. When mefeorological conditions. are
stable, this configuration tends to trap emanating radon within {he quarry and raises the
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concentrations along the perimeter. As a result there is higher potential for radon emissiens
from the quarry than from the chemical plant area, and thus the distance between perimeter
stations is smaller. .

An effective dose equivalent of 1.0 mrem was calcuiated -at the nearest quarry critical
receptor with the highest potential for exposure of the general public as a result of radon
emissions from bulk waste removal (Ref. 4). Therefore, eight stations at the quarry perimeter
will be sufficient to monitor radon emissions.

The number of radioactive air particulate and radon monitoring stations at the chemical
plant and quarry is in proportion to the potential for emissions from the sources. In addition,
the use of site specific monitoring will allow motitors to be placed such that the density of
monitors will be increased during activities with higher potential for airborne emissions.

Equipment for the site perimeter monitoring program inciudes low volume aix particulate
samplers, continuous radon gas monitors, a mass flow meter, scintitlation detectors, a gas-flow
proportional detector, filters, and radon alpha track detectors,

The low volume permanent and temporary air particulete samplers at the chemical plant.
and quarry site perimeter locations are self adjusting carbon vane or twin-diaphragm, oilless air-
pumps. Bach of the permanent samplers will be mounted in a weather-protective houvsing with
a 110 volt outlet and a thermostat-controlled cooling fan. Eachi of the temporary samplers will
be mounted on a wheeled platform inside a protective housing. The permanent and temporary
samiplers will have. hour meters to document the operational period, and regulators to maintain
a constant flow. .-

The continuous radon gas monitors (Figures 3-7 and 3-8) will be portable, fully
automated instruments capable of continuously monitoring for radon. The radon detectors will
contain. a 12.7 em (5 in.) diameter photo multiplier tube that will be optically coupled toa 3 liter
{0.78 gal) Lucas Cell coated with silver activated zinc sulphide to-detect radon gas.. The
continuous radon monitors wilt have internal data storage capabilities. The data will be retrieved
at least ofnce ‘a week by downloading the data from the samplers to a portable computer. ~The
sensitivities of the continuous radon monitors will be 0.1 pCifl and 1.0 mWL. The accuracy
for the continuous radon monitors is within 3 10% of the measured concentration.
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A mass flow meter will be used to set and measure the flow rate of the low volume air
particutate samplers. The low volume air particulate samplers will be run continuously &t a flow
rate of approximately 40 1/min (1.4 cu ft/min) with weekly filter replacement. - Prior to changing
the filter each week, the flow rate will be measured with the mass flow meter which
electronically corvects for ambignt pressure and temperature to-read- in-standard liters per-minute.
After the filter is changed the flow rate will be adjusted as needed to 40 I/min (1.4 cu ft/min).
The starting flow rate of 40 /min (1.4 cu ft/min) will then be averaged with the ending flow
rate, and the average flow rate used to calculate the total volume of air sampled. If the flow rate
changes by more than 20% during the sampling period, the monitor wili be evaluated to
determine if service is required. The data will be flagged and the change in flow rate noted
when the data is reported. The linear flow rate for the perimeter low volume air pasticulate
samplers will be approximately 23 m/min (75.4 fi/min) at 40 Vmin (1.4 cu f/min). The site
perimeter airborne particulate samplers will not be leak tested, Leak testing will not be
necessary because the flow rate will be determined by placing a mass flow meter in line between
the filter assembly and the pump. Pump.leakage will not affect the fiow reading, which will be
made only on the air passing through the filter to the pump. _ _ R

The filters used to monitor the site perimeter will be ihe same mixed cellulose ester fitters
used for site-specific monitoring. ' These filters are-47-tm (1.85-in.) in-diameter, have a pore
size of 0.8 um and retdin 99,98% of dioctylphalate particles with an aerodynamic mean diameter
of 0.3 um,

The perimeter zir particulate samplers will be placed at approximately 1.5 m (5 ft) above
* the ground. The radon alpha track detectors and the continuous radon monitors will be placed
above the pround approximately 2 m (6.25 fi) and 1 m (3.2 ft), respectively, With the exception
of the monitors at the quarry perimeter, samplers, detectors, and monitors will be placed away
from unusuzl localized effects or other conditions (e.g., large buildings, vehicuiar traffic, and
trees) that could result in artificially high or low concentrations. Several of the quarry perimeter
.monitoring stations are near trees. Because the trees serve as a natural barrier to airborne
emissions, the trees will not be -removed -from the areas- near -the monitoring lecations, ... In
- addition, due to the limited space available along. the ridge at the southeastern perimeter of the
quarry, the stations cannot be moved away from the trees. -

The radon alpha track detectors have a minimum sensitivity of 0.2 pCi/l. The uncertainty
of one sigma for the radon alpha track detectors is +25% of the measured concentration. The
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... Aetectors witl be placed in pairs at each of the locations, and will be exchanged on a guarterly
basis.

The air particulate filters will be counted to determine the gross alpha concentrations
using an alpha scintillation detector or a gas flow-proportional detector. “The counting times. for
“samples will in general be 60 min, :

Each sample will be collected for a period long enough to ensure that a gross alpha
minimum detectable concentration of 1E-15 uCi/ml can be obiained. Because naturally .
occurring Po-210 and Pb-210 exist in the atmosphere at concentrations on the order of
2.5E-15 uCi/ml, obtaiting a minimum detectable concentration less than 1E-15 pCi/ml is of
litle value due 1o the intetference from Po-210 and Pb-210. -In addition, the Derived
Concentration Guideline of Th-232, Class W (most restrictive derived concentration guideline
for contaminants at the Weldon. Spring site) is 7.0E-15 pCi/ml. With a background of 2.0E-15
#Ci/ml and a gross alpha activity of 1.0B-15 xCi/ml, the composite activity of 3.0E-15 xCi/ml

i §EEH ¢ less - than “the “Th:232=derived - concentration ' guideline. - The ~minimum . detectable
conoentration is dependent on sample volume (sample-time multiplied by the flow rate}, the
efficiency and background count ate-of the instrument used to measure the activity -on the filter,
and the sample and background count times.

At one sigma, the total typical uncertainty associated with a site perimeter air particulate
- sample at a gross alpha concentration of 8.7E-16 pCistnl is 3.0E-16 pCi/ml. The total sample
uncertainty is dependent on the uncertainty associated with the volume sampled, detector
calibration uncertainties with the determination of detector efficiency, and detector background
count rate, as well as the uncertainty associated with the sample count rate, Uncertainty may
vary because different detectors are used, and because of variations in the other sources of
uncertainty; however, 1E-16 uCi/ml represents a typical uncertainty achieved with a sample
having a gross alpha concentration of 1E-15 uCi/ml.

The investigation level that will be established for the perimeter air monitoring program
is based on a one tail hjrpnthesis test which compares the data collected-atthe background station
with the data from a particular monitoring station. -The test uses-data collected from the
previous 52 weeks to determine if a particular monitoring ‘station’s data is different than
background at the 95% confidence level.
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Because the radon alpha track detectors will be collected on a quarterly basis, there wikl
be only four data points per year per location; therefore, . the radon track etch detectors will be
compared to the background stations results only on an annual basis. “Each focation’s monitering
results will be compared to results from the background stations. If the results from a
monitoring-location are found to be statisticatly greater than the results from the background
stations, an investigation will be conducted to determine the source of the above background
concentrations, with the exception of the quarry monitoring stations, which are historically
greater than background because of the radiotogically contarminated .material in the quarry.

The quality assurance/uality control procedures for the low volume air particulate
samplers wilt be the same as those described for site specific monitoring. The quality assurance/
quality control procedures that wilt be implemented for the continuous radon gas memitors
include calibration standard operating procedures, The continuous radon gas monitors will be
calibrated annually at the Technical Measurement Center at Grand Junction, Celorado, The
continuous radon gas monitors will be operated in accordance .with the-applicable standard

operating procedures.

The quality assurance/quality control procedures that will be-employed for-the perimeter,
radon alpha track detectors include . duplicates, spikes, -chain-of-custody.-and: -laboratory
authorization forms, field sheets, and review of vendor data. The pair of radon alpha track
detectors placed at each location will serve as duplicates. Three spikes, alpha track detectors

- exposed to a known source, will be returned to the vendor for analysis on an annual basis. In

addition, field sheets will be used during deployment and recovery of the radon track etch
detectors 1o document detector locations and any unusval occurrences, Chain-of-custody and
‘Taboratory authorization forms will be filled out in accordance with the applicable standard
operating procedure in order to track the radon alpha track detectors. Finally, the data received
from the vendor will be reviewed for anomalies.

4.2.2.3 Critical Receptor Monitoring. The most accurate method of dose calculation
- at nearby- receptor -points-is through the use of-actual concentration measurements at: -fhese
locations. - Measurements from nearby veceptor points or critical receptors will be an important
element in- determining the emissions from the chemical plant and:the quarry when used.in
connection: with site-specific monitoring data and the perimeter air-monitoring data. -Critical
receptors are defined as those locations at which individuals abide or reside where the highest
potential off-site concentrations of radionuclides other than radon are likely to occur during
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~ remediation of the site. The sites that were selected as eritlcal receptors are located within 1 km
(0.6 mi) of the site where members of the public may spead at least 8 hours per day for a
significant fraction of the year. The critical receptors will be monitored in accordance with the
National Emission Standards for Hazardous Air Pollutants (NBESHAFs) plan which has been
approved by the U.S. Environmental Protection Agency, Region Vi .

Critical receptor locations AP-2001, AP-4006, AP-4007, AP-4008, and AP-2005
(Figures 3-7 and 3-9) are strategically located to measure radioactive. airborme emissions from
the chemical plant at points where maximally exposed individuals reside or abide, -Smtion
AP-2001 is at the common boundary of the chemical plant and Missouri Highway Depariment
Maintenance Facility. Station AP-4006 is located af the Francis Howell High School. Station
AP-4007 is located af the August A. Busch Memorial Conservation Area. Station AP-4008 is
located at the U.S. Army Reserve and National Guard Training Area. Station AP-2003 is
located between the chemical plant and the WSSRAP administration building, Station AP-4011
(Figure 3-8) is located 50 m (165 ) from the nearest residence 0.2 km (0,12 mi) west of the
- quarry. " Station' AP-4012 (Figure-3-10) s-located -approximately 12.9 km (8 mi) from the .
. chemical plant and 11.3 km (7 mi} from the-Weldon Spring Quarry to monitor the Daniel Boone-
Elementary School and establish background. '

Other facilities (i.e., the $t. Charles County water treatment plant and.the Weldon Spring

Heights subdivision) are located near the site; however, because of the greater distance, and

- because previous monitoring data from closer critical receptor locations indicate with 95%

confidence that there has been no above-background radicactive airborne concenirations, these
facilities are not considered critical receptors.

The critical receptor monitoring program will utilize high volume air samplers, low
volume air samplers, and radon a.lf:ha track detectors at all locations. A contingous radon
monttor will also be used at critical receptor location AP-4006 and at background station
AP-4012. The high volume samplers have heavy duty, turbine-type blowers and feature an

“electronic controlier that antomatically-adjusts the speed of the samplerito correct for. variations.
in line voltage, temperature, pressure, and filter loading. The low volume air samplers will be
just as those used for site perimeter monitoring. All locations will use dual diaphragm.or carbon
vane air pumps. The radon monitors will be the radon alpha track detectors described in the site
perimeter monitoring program.
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Mass flow metess will be used as described in the site perimeter monritoring program for
the low volume air samplers. A mass flow meter will also be used to measure and set the flow
rates of the high-volume air samplers. - The low volume and high volume air particulate samplers
* will be run continuously at 40 Lein (1.4 cu ft/min) and 950 V'min (33.2 cu ft/min) respectively.
Thie linear flow rates for the low volume and high volume air particulate samplers are 23 m/min
(75.4 ft/min) and 48 m/min (157.4 fi/min), respectively. Flow rates for both low volume and
high volume air samplers will be checked at the end of éach week and then readjusied to the
desired flow rate after the new filter is installed.. -The -start-and-finisk -flow rates will be
averaged, and the average wifl be used to calculate the total volume sampled. I the flow rate
changes by more than 20% dufing the sampling period, the monitor will be evaluated to
determine if service is required, The data will be flagged and used for qualitative purposes only.

The filters used for the low volume air samplers will be the same as the filters used for
site perimeter monitoring, and are 99.98% efficient in retaining 0.3 pum dioctyl phthalate
particulates at a flow rate of 32 l/min (£} cu fvmin) across 100 cm? (15.5 in?). The high

= 1E yolume airsamplers-use-203-mm-by 254 -mm (8 in-by 10 in) plass fiber filters that have a.mean

- dioctyl phthalate efficiency of 99:99 %-for-particutate-diameters of 0.3 um 0 {4 pMe— s

The low volume air particuiate samplers and continuous radon monitors will be placed
at the same height specified in the site perimeter monitoring section. The high volumne air
particulate samplers have a sample height of approximately 1.2 m (4 ft). [In addition, the

. ‘monitoring receptor stations wilt not be located in proximity to unusual localized effects or other

conditions (e.g., large buildings, vehicudar taffic, or trees) that could result in artificially high
of low concentrations.

On a quarterly basis, each of the 13 weekly filters from the high volume air particulate
samplers &t critical receptors and at the background station wili be composited by location. The
composite sample wilt then be dissolved and divided into three aliquots. The i8 composite
samples (three aliquots from: six. sampler- locations) -will .be -anatyzed for. isotepic thorium,
* isotopic uranium, Ra-228, and Ra-226.

The filters from the low-volume air samplers will be collected weekiy. and-analyzed for
gross alpha concentrations using the procedure described in the-perimeter air monitoring
program. The data stored in the continuous radon-gas ronitors will be collected weekly as in
the site perimeter monitoring program.
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The investigation level for the critical receptor inunituring locations will be concentrations
greater than background concentrations. The monitoring results from each location will be
compared to the background station results using a statistical test. ¥f-a station is found to be
statistically different than background, an investigation will be conducted to determine the
validity and/or source of this difference. '

The quality control procedures for the low volume air samplers and the continuous radon-
gas monitors will be the same as those in the site perimeter-airnonitoringprogram. The quality
control program for the high volume air samplers will include spikes; duplicates, and blanks.

The high volume air particulate samplers will be operated in accordance with the
applicable standard operating procedure. The standard operating procedure also specifies how
filters are to be handled before, during, and after collection,

With each group of high volume sampler filters sent for radiochemical analysis, two

-activities of naturai-uraninm (U-238,-1-235 -and JJ-234-in natural activity .ratios). ..Since each
filler composite collected at critical receptor locations is split into thirds, these thirds will serve
as duplicates. : .

Fietd blunks will be collected each week when filters are exchanged. A field blank is
an unused filter which the technician takes to the field. In addition, an unused filter will be
collected directly from the filter package. The two sets of blanks will also be composited and
analyzed radiochemically. Results from the blank composite will be used to identify field or -
laboratory confaminatien of filters,

In addition to the system of spikes, duplicates, and blanks, the radioanalytical analyses
will be evaluated for internal consistency. At the site, U-238 and U-234 are in secular -
_equilibrium. Uranium concentrations .on air filters should. also be in equilibrium, . When
radioanalytical results are provided;-the degree of equilibrium-will-be-evaluated. . In.most.cases,. -
Th-228 and Ra-228 are also in equilibrivm. Equality between these-radionuclides will aiso be
evaluated, '
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-4,3. . Asbestos Monitoring

Site perimeter air monitoring for asbestos will be routinely performed only when asbestos
removal is taldng place. Perimeter asbestos monitoring locations at the chemical plant and at
the quarry are the same as those used for radicactive air particulate monitoring (Figures 3-10
and 3-11). At least two perimeter ashestos monitoring stations at both areas will be used, one
upwind and the other downwind from the asbestos removal activities. A determination of which
momitoring stations to use will be based on current meteorological conditions when asbestos
removal begins. During asbestos removal activities at the chemical plant, an asbestos monitor
. will be placed at the Francis Howell High School in the same location as the radicactive air
particulate monitoring station. Finally, asbestos will be menitored inside and adjacent to
asbestos removal work areas during removal activities,

When asbestos removal activities are being performed at the site, daily asbestos
monitoring will be performed in the immediate work area. Samples from the perimeter asbestos

7 'monitoring stations’ and “from-the ‘Francis ‘Howell High -School moritoring station -will be

collected on a weekly basis. Samples from-monitoring -stations-inside- and adjacent. to.asbestos
removal work areas will be collected on a daily basis, Sample results from-the Francis Howelt
Hizh Schoo! monitoring ‘station and the perimeter monitoring stations will:be reported in the
annual site environmental report, [f elevaied levels are detected at any of these monitoring
Jocations, the results from the adjacent and immediate work areas will be reviewed in relation
. {0 the elevated levels and pertinent data will be included in the annual site environmental report.
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"+ accumulation, - The station.microprocessor performs signal computations and -stores. data
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5 METEOROLOGICAL MONITORING PROGRAM

This section describes the meteorological parameters ‘measured, mebeorological
instrumentation, and computer programs and models that support the environmental surveillance
and emergency response activities at the Weldon Spring Site Remedial Action Project
(WSSRAP). Radiological dose calcufation to the general public is based on measurements frem
critical receptor locations (Section 4.2.2.3). The use of actual conceniration measurements at
these locations yields more accurate dose calenlations than those based on modeling of downwind
dispersion. The sources for off-site airbome releases at the site are primarily diffuse sources
from waste areas and site remedial activities. No stack-type point sources operate at the site.

The WSSRAP has two sources of potential airborne radiological emissions: the Weldon
Spring Chemical Plant and raffinate pits, and the Weldon Spring Quarry. The location of the
metsorological station is on the eastern edge of the chemical plant area and is more than 122 m
(400 ft) from the nearest building (Figure 5-1). An assessment of the sources was conducted
as required h},r the ' Regulatory’ Guide (Ref. 3) and is summarized ‘in Section 4.2.1..- The
" assessmerit included documentation‘of concentrations of radionuclides that could be released from
the sources,

The WSSRAP meteorological station records wind speed and direction, horizontal wind
fluctuation, ambient air temperature, barometric pressure, and precipitation iatensity and

electronically. Provisions also exist to record data on a backup chart recorder which is located
near the base of the station tower.

The meteorclogical station consists of a tower, an instrumentation enclosure, and a rain
gage. The wind speed and direction sensors are mounted 10 m (33 f1) above ground level on
a retraciable, tilt down tower, Sensors at greater heights are unnecessary since potential releases
of airbome emissions are at or near ground Ievel. ‘The wind -aspirated temperature sensor and
barometric pressure transducer are mounted 2 av (6.6 'ft) above ground level at-the enclosure.
Horizontal wind fluctuation is computed by the station microprocessor,
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These parameters ar collected and stored every 60 seconds. The one minute recordings
mavaagedmpahaurandthehmﬂydmmduwnluaded daﬂymammotemmpum
These data are reviewed daily and archived digitally.

‘The “meteorology information is used to support many -WSSRAP environmental
monitoring program functions such as:

'» - Station data enable dispersion and diffusion-modeling to-supplement critical receptor
* monitoring in the event of an airborne release.

Fcological studies require rainfall, temperature, and wind speed data o determine
water level fluctuation in lakes and wetland areas, foliar vegetation absorption
analysis, and in agricultural data reviews.

* The Environmental Protection Group utilizes precipitation daia to correlate aquifer
7t e Jpye] dfluctustions (in - the- Femme Osage- Slough and the guarry. - This aids in
- identifying the cause-of fluctuating-uranium-concentrations in the area. .. . .. .owea,

Hydrological anzlyses utilize precipitation’ measurements to-correlate: surface and--
groundwater level fluctuations and to assess seasonal influences on contaminant
concentration treads.

Meteorological data are used to help prepare the annual site environmental report,
study off-site effiuent discharges, and fo defermine site watershed runoff coefficients
for the Environmental Impact Statement/On-Site Discharge Information System

report.

Station data were also used in the application for the National Pollutant ﬁimhmge
.- Elimination System (NPDES) storm wafer permit. : C e

The Construction, Management and Operations -Group- utilizes wind speed -data to
comply with Qecupational Safety and Health Administration requirements (e.g., erane
operation).
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Furthermore, the real-time data readout of méteur@lngical variables aid site personnel in
observing and analyzing the dispersion of potentially released airborne materials during and after
potentiafly reportable incidents.

I it is determined that air pathway modeling is necessary, the WESRAP wiil use either
the computer program CAP-88 (3 modified version of AIRDOS-EPA) or ISCST2 (Industrial
Source Complex Short Ferm Dispersion Model, Version 2). . Both models employ steady-staie
Gaunsstan’equations to model the dispersion plume generated-from .an-emission into. the air. ..

A meteorological station upgrade is scheduled for completion by March 1994. The
upgrade includes replacement of the existing tower and wind instrumentation with heavy duty '
units, computer program enhancements, and bi-anoual station calibrations uvsing an off-site
cantractor,

Inspection and maintenance of the meteorological station, daily review of matﬁorologlcai

v sdaggand semiafinual-calibration-of the-meteorolopical-station-are documented in 2

procedure ES&H 4.8.3.
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6 ENVIRONMENTAL MONITORING PROGRAM ADMINISTRATION

This section describes the activities that will constitute the environmental monitoring
program at the Weldon Spring Site Remedial Action Project (WSSRAP). Data management and
presentation are discussed along with regulatory compliance and dose assessments. In addition,
special studies that are outside the scope of this document, emergency preparedness, and changes
in the scopes of investigations are addressed.

6.1 Data Analysis and Statistical Treatment

Proper data analysis and stafistical treatment practices are essential to quality results from
the effiuent monitoring and environmental surveitlance programs required by U.S. Departinent
of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide (Ref. 3). Therefore, it is
necessary to develop a plan for implementing the following action items: '

v svsesDetermining contaminanteoncentrations-at each- sampling-location: for-eachsampling

period, and evalvating the accuracy and precision of those concentrations.

» Comparison of the contaminant concentrations at each sampling. location to-previous-
concentration estimates at that point and identification of changes or inconsistencies
in contaminant levels, '

* Comparison of contaminant concentrations at sampling locations to the established
limits for those contminants and/or background concentrations.

The WSSRAP has taken steps to establish appropriate investigation levels for
groundwater, surface water, and site effluents to achieve consistent review of eavironmental data
and initiztion of appropriate and timely action when necessary. The criteria applied by the
WSSRAP 1o define the investigation levels for all environmental monitoring data (except
asbestas) are described in several Environmental Safety and-Health Department procedures.- The:
- procedures listed below direct the WSSRAP staff in the evatuation of environmental monitoring
* data. These evaluations include assessing data-quality and determining whether a given dam
exceeds specific action levels. Administrative procedures that must be followed when action
levels are exceeded are also defmed. The procedures governing data review are:
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ES&H 1.1.7 - Reporting Above Normal Values from Environmental Monitoring Networks

ES&H 4.6.4 - Constant Flow Low Velume Air Sampler Operation and Air Sample Filter
Handling o '

ES&H 4.6.6 - Constant Flow High Volume Aiv Sampler Operavion and Alr Sample Filter
Handling

ES&H 4.6.7 - RGA-40 Radon Gas Monitor: Operation and Date Handling
ES&H 4.9.3 - Surface Water and Groundwater Data Review Procedure

These procedures are intended to effectively address the Department of Energy guidance
criteria for determining investigation levels for environmental monitoring programs.

v eTheesstatisticaltechrigoestused #tovevaluate-end~analyze-the data are..designed.te

accommodate the environmental data sets. Such data sets typically include skewed distributions
of time series data, variable analytical results, missing data, and data that are below analytical -
detection limits. ' '

6.1.] Summary of Data Analysiv and Statistical Treatment Requiremeats

The foliowing subsections summarize the procedures for data analysis and statistical
treatrnent of the effluent and environmental data. Immediately upon receipt from the laboratory,
all new groundwater, surface water, and National Pollutant Discharge Blimination System
(NPDES) data are evaluated against the corresponding historical data according to standard
operating procedure ES&H 4.9.3. When they have been reviewed and verified in accordance
with standard operating procedure ES&H 4.9.1, they are entered into the WSSRAP
* environmental database. - Apparent outliers are qualified.. These may be excluded from use only

after investigation confirms that:an error-has- been made in- the-sample-collection, :preparation,
" measurement, or data analysis process. :Adir monitoring-data-obtained-from off-site laboratories,
"as required by the NESHAP, will be verified in-accordance with procedure. ES&H 4.9.1. Air
monitoring data obtained from the WSSRAP on-site laboratory will be handled in accordance
with procedure ES&H 2.6.7.
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The confidence level of the data wﬂl be estithated by using blank and spike samples and
comparing the results of these analyses to the known concentrations. The pra:lsmn of the data
will be determined by comparison with replicate samples.

6.1.2 - Variability of Effluent and Envirenmental Data

The variability of effluent and environmental data will determine the degree of precision
and accuracy that can be expected. Careful design and -execution of-the monitoring and
laboratory programs can substantially improve the quality of effluent and eavironmental
monitoring data and associated data results.

6.1.2.1 Scurces of Varipbility, Variability of data may arise from six sources:

sampling errors, analytical errors, statistical counting variations, data recording errors, and

temporal and spatial - variability between environmental samples. Efforts wili be taken to

minimize variability due to sampling, analytica!, and recording errors., However, variability due

. o environmentat factors-(temporal-and spacial} cannot be controlled and will be- evaluated with
statistical summaries.

6.1.2.2 Estimatiog Accuracy and Precision. The validation process will assess the:
accuracy and precision of groundwater, surface water, and NPDES data sets according to the-
WSSRAP data validation procedure (ES&H 4.9.2). Natioral Emission Standards for Hazardous
Air Pollutants (NESHAPS) air monitoring will be performed in accordance with 40 CFR 61,
which outlines specific parameters for the accuracy and precision of each data set. Data will
also be validated in accordance with procedure ES&H 4.9.2, if required. The accuracy and
precision of data obtained from the WSSRAP on-site laboratory will be determined in accordance
with procedure ES&H 2.6.7. The annual site environmental report will summarize the
completeness, accuracy, and precision of the data.

6.1.3 Review of New Environmental Data and Testing for Qutliers

. Review of new environmental data encompasses comparisen with historical trends and/or
‘with action-level critera.  Data review is accomplished using a set of elementary. statistical
parameters that are easy for the reviewer to calculate and are-included in the data management
system software. The statistical procedures, which are described in ES&H 4.9.3, are intended
to provide a consistent, simple method to screen analytical data for outliers that require further
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investigation and/or gualification and to detect data that exceed the action-level criteria (as
defined in Procedures ES&H 4.9.3 and 1,1,7). These procedures are not recommended for
other applications, such as evaluating a datum for compliance with 2-regulatory level or setting
a confidence level about the mean.- For these needs, data users are referred to the
Environmental Protection Agency Guidance (Ref. 17},

The statistical algorithm for data review is based on the minimum, maximum, arithmetic
mean, geometric mean, standard deviation, and a sliding window for historic data. The
*expected range” for each parameser at each location is calentated from the arithmetic mean and
the standard deviation. Technically, a Gaussian (normal) distribation is assumed when the mean
and standard deviation are calculated; however, environmental data rarely fit such a distribution.
To moderate the effects of expected deviations from Gaussian distributions, data sets may be
trimmed of extreme values that strongly impact calculation of the mean and standard deviation,
The trimming procedure, as described in ES&H 4.9.3, is based on the number of samples and
comparison of the arithmetic mean with geometric mean, which is less sensitive to outliers.

Although trimming removes outliers and- thus improves the estimate of the mean and
standard deviation, it does not compensate for trends, bimodal populations, or strongly skewed.
- distributions. These cases are best identified graphically and may- require-specialchandlingys A
stiding window will be used. to accommodate the effects of gradual, monotonic trends. in historic
data; however, steep trends may require smaller sliding windows than the default, which is three
years.

6.1.3.1 Data Below the Limit of Detection. Data below the limit of detection are
included in all statistical calculations conducted for the purposes of data review except in special
cases of high detection limits. A high detection limit is a limit that exceeds the mean of the
detected values or exceeds two times the mean of previous detection limits for data sets that only
include non-detects. One half the detection limit (DL/2) is substituted for non-detects in
statistical calculations supporting data review,

- *'{Inecensored data; when-available: may substitutefor DL./2 in-these-statistical cateulations '
provided the uncensored value is-greater than or equal to zero, Because negative concentrations
are not possible in nature, all negative values will be rounded to-zero-and may be included in
the statistical calculation after this conversion. |
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6.1.3.2 Elements of Good Practice The review of data is docummlaed in accordance
with Procedure ES&H 4.9.1, which constitutes a format record that becomes part of the data
verification package.

Thenew electronic date management system will facilitate tracking and documenting data
quality. Outliers that have been identified during the data review will be identified and tracked
in the Data Reviewer Qualifier field, Verification and validation-qualifiers will be displayed in
their own field as will rankings for quality control samples.- ‘An-extended-comments field-will
be available to add additional comments on the quality of a datum. Field sheets, field data, and
shipping information will also be stored in the system and may be retrieved by the reviewer to
assist in evaluating data. '

6.1,3.3 Testing for Qutliers. For the purpose of outlier testing, those data sets will be
screened in accordance with the guidance set forth in the Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities (Ref. 18) and American Standard for Testing and

than four points. For data sets-with large time gaps,-outlier analysis will not be performed until
- no fewer than three new data points are available, For the purposes of data review, outliers will
be ranked relative to the trimmed :mean at the-95% and 99% -confidence intervals:--Ali-outliers.-
exceeding the 99% confidence interval will require investigation; investigation of -those within.
the 95% and 99% interval will-be at the reviewer’s discretion,

6.1.4 Treatment of Significant Figures
Caleulations performed using the analytical data received from the laboratory will follow
the accepted rules for significant figures. Results of calculations will not contain more
significant figures than the least precise value used in the calculation.
6.1.5 Parent-Decay Product Relationships
" The -delays associated -with - sample collection--to -samplie-~analysis are--insignificant
compared to the half-lives of the radionuclide present and routinely :monitored at the Weldon

‘Spring site: - Therefore, it is not necessary to take into account decay-times when calculating
parent-decay product relationships.
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6.1.6 Comparisons with Regulatory or Administrative Control Standards and Control
Data

One reason for obtaining reliable estimates of contaminant concentrations at the
monitoring stations is to compare the vatues with regulatory or administrative control standards
or values at control stations to determine whether action must be taken-to-reduce the contaminant
levels in the effluents. '

6.1,6.1 Single Concentration Measurements. Statistical tests are not appropriate for
comparisons of single values, such as when a single radionuclide concentration measurement is
compared to its regulatory limit. Single values can have a large associated uncertainty, and they
are not necessarily an accurate representation of how well the facility is complying with the
fimit, Therefore, statistical summaries of groups of related samples will be used when possible.
Tf single concenttation measurements cannot be grouped, statistical tolerance limits will be used.

0 6,1,6:2 *Groupsof ‘Measurements. © Concentration-estimates from groups. of sampling

locations will be compared using standard analysis of variance techniques when the data meet .
the underlying assumptions of those tests. Standard nonparametric statistical comparisen
- techniques will be used when the assumptions of -the parametric: tests are:notmet-by-the.data.
Caution will be used when comparing groups of readings from single points over timg, because
of the likely strong autocorrelation in the time series of data.

6.2  Dose Caleulations

‘This section describes models, computer programs, input data, and data sources that will
be used to assess accirate and realistc radiation doses to the population and to a hypethetical
maximally expesed individual that could result from remediation activities at the Weldon Spring
site. Environmental monitoring data will be used either as direct input data in dose calculations
. or, where appropriate, will serve as data input in exposure and dose models.

" "The results of the dose- caleuiations will "be- reported-in:the~annual- site.envirenmental

report. ‘The methodology used-to caleulate the exposure peint-concentration-and-estimate dose
will aiso be documented in that report. ' '
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Radiological dose from groundwater and surface water will ‘be assessed by using data
gathered from groundwater and surface water effluent monitoring and environmental surveillance
monitoring programs. Site-specific monitoring data representing surface water and groundwater
radionuclide concentrations will be used as input in-the-dose-assessmentcalculations. These data -
will allow & more accurate aszv.essmmt of doses to a maxinally exposed individual and ‘the
population surrounding the site.

Exposure and dose will be estimated for both the general off-site population and a
maximally exposed receptor. Intake variables fora given pathway will be selected to reflect a
reasonable, realistic exposure mode.

The results from the surface water and proundwater effluent monitoring and
environmental surveitlance programs will be evalvated in the site environmental report for its

o s diénitiat o contributeravradiclogical-dose s60 -a smember-of -the general-public. - If measured

concentrations -in surface water—and-~groundwater -effluent from. the site exceed..natural.
background concentrations with 95% confidence, an exposure scenario’ will: be developed:to-
© assess the dose. Realistic ingestion rates and times will be assigned for a maximally-exposed--
individual. A standard dose conversion factor will be assumed and referenced for ihe
calculations. '

6.2.2 Airborne Radiological Dose Calculations

Radiological dose from airborne emissions will be assessed using environmental data as
wel as computer models. Exposures for critical receptors and hypothetical maximally exposed
individuals will be calculated from :ﬁ-:milmilg data. For sources where perimeter monitors
indicate with 95% confidence that background levels have been. exceeded, population .dose

- gstimates will be made by computer modeling. This would constitute a change over previous

monitoring years when computer modeling was not-utilized.. The new site specific monitoring
- “program,-irconjunction: with-existing perimeter-monitoring:data, will-be-used to obtain-a.more.
reliable source term. This will aliow computer modeling to be used if necessary.

The computer models that will be considered for use in this dose assessment include
ATRDOS PC and ISCST2. ISCST2 is an Environmental Protection Agency approved computer
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- model that can assess radiological dose from airbufﬁe emissions at distances less than 300 m
(990 fi). ISCST2 can be used to medel emissions from either stacks or vents and diffuse
SOUTCES,

Those pathways that are complete and could realistically-contribute to & dose to 2 member
of the general public will be assessed and documented in the annual site environmental ‘report,
Justification for elimination of any pathways will ‘also be provided in the annual site
environmental report. Scenarios that seflect realistic but conservative assumptions wilk be
developed for those pathways that could contribute o a dose to a member of the general public,
Realistic occupancy times will be assumed for potentially exposed individuals, Standard
breathing rates and dose conversion factors from the Federal Guidance Report No. 11 (Ref, 19)
will be used in the calculations. '

6.3  Records and Reports

s esrhs WSSRAP recognizessumerous Department of Energy orders; notices, and directives

‘in addition to Federal, State, and-local-regulations. -Since the Weldon. Spring site is.a remedial

" action project, rather:than an -operating -facility, - the distinction . between applicable .and.

- nonapplicable guidelines must be determined when interpreting these regulations: - The-project.

mast comply with appropriate regulations, write and distribute reporis in-a timely manner, and
maintain records properly. '

6.3.1 Subject Orders

The following Department of Energy Orders govern activities at the site: 5000.38,
5400.1, 5400.5, 5284.1B, and 5484.1. These orders are discussed in the following, paragraphs.

Department of Energy Order 5000.3B, Occurrence Reporting and Pracessing of
Operations ‘Information, defines.a system of reporting occurrences ‘listed in Orders 5400.1,
.5400.5, and 5484.1. -Occumrences- are-categorized into nine. groups:. facility condition,
*.énvironmental; ~personnel.-safety; -personnel. radiation: protection;+safeguards- and . security,
- transportation, value basis feposting, facility status, and cross category-items and are-divided into
three calegories in order of decreasing severity: emergencies, unusual occurrences, and off-
normal occurrences.
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_Department of Energy Order 5400.1, Geuemi Environmental Proteciion Program,
sequires that all Department of Energy facilities comply with all applicable Federal, State, and
local environmental protection laws and regulations. Both environmental occurrences ind
routine monitoring reporting are covered. The WESRAP has prepared an Environmental
Protection Program Implementation Plan (EPPIP) (Ref. 2) to meet the specific requirements of
Department of Energy Order 5400.1. Environmental occurrences wilt be reported as stated in
DOE 5484.1 and DOE 50(0.3B in accordance with WSSRAP procedures. S

Department of Energy Order 5400.5, Rediation Protection of the Public and the
Envirommens, states that Department of Bnergy facilities will adopt specific standards and
requirements that will not allow undue sk from radiation to effect the public or the
environment. The WSSRAP has formulated its environmental protection program to meet the
requirements of this order and the Regulatory Guide (Ref. 3).

Department of Energy Order 5482.1B, Environment, Sqfety. and Health Appraisal
Progran, establishésa reviewand-appraisal*program for the environmental safety.and- health
programs at the WSSRAP. - ‘There -are“six~levels~of - appraisais -and -audits: -management.
" appraisals, technical safety appraisals, functional appraisals, internal appraisals,--m\rimnmenmi
surveys, and environmenital audits, -Each appraisal and audit requires a quarterly status- repert;
or a report a5 otherwise directed on corrective actions,

Department of Energy Order 5484.1, Emvironmental Protection, Sofety, and Health
Prosection Information Reporting Requirements, outlines requirements and procedures for
investigating occurrences which may impact environmental protection, safety, and health.
Occurrences are categorized into three levels. In addition, the Annual Radiation Exposure
Information Reporting System (REIRS) requires an annual report of any exposures of
Department of Energy or Project Management Contractor employees, nonemployee radiation
workers, and visitors,

6.3.2 Reports
The following are summarics of WSSRAP teports generated dn-accordance with Federal,

State, and/or local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agreements with other agencies.
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6.3.2.1 Envirommenta! Monitoring Plan. The Environmente! Monitoring Plan (this
document) i¢ produced in accordance with Department of Energy Orders 5400.1 and 5400.5 and
the Regulatory Guide (Ref. 3)-and details environmental and effluent.monitoring, sampling, and
analysis. This plan is required to be reviewed annually and reissued at least every three years:

6.3.2.2 Groundwater Protection Program Management Plan. The Groundwaser
Protection Program Management Plan (Ref. 10) structures the groundwater program into a
consistent progiam which facilitates periodic review. This plan is reviewed and updated
annually, The Groundwater Protection Program Management Plan (Ref. 10) is taken directly
from the environmental monitoring ptan (this document), with the focus on the groundwa.ter

monitoring program,

6.3.2.3 On-Site Discharge Dats Report. The Radioactive Effluent Information System

- and Onsite Discharge Data Report is an annuat report whick documents any discharges or

releases from the WSSRAP. This report is accompanied by Department of Energy Form F
5821.1.

" 6.3.2.4 Environmental Protection Program Implementation Plan:<The Environmentai -
Protecrion Program Implementation-Plan (Ref. 2) ovtlines Department of Energy Order 5400.1
as it applies t0 the WSSRAP. This plan is updated anaually to outline how environmental
ocewrrences and routine monitoring are administered at the WSSRAP.

6.3.2.5 Annual Site Environmental Report. The anauzl site environmental report

presents the findings of the environmental monitoring program conducted at the site for each

monitoring year. The report presents summaries of environmental data both routine and

nonroutine, discusses compliance with environmental standards, and highlights. significant

programs and stndies undertaken to better understand the impacts of the project on the

environment.and public, Annual environmental manitoring reports have been prepared for the

- 'Weldon. Spring site (or .portions:thereof) -since 41981, - The results of special studies.and.

nonannual sampling are summarized if the information is of public or environmental concern-and

- reference’is: made to the next-sampling event if applicable:.. These-include-Oak Ridge National

- Laboratories -research on site, Federal Facility Agreement-driven-activities;-and -activitdes not-
scoped in this environmental monitoring plan.
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An annual site envirommental report is the vehicle for documenting the results of the
extensive monitoring program at the WSSRAP, The report provides the public and concemed
regulatory agencies with summary fevel discussions regarding the routine environmental
monitoring: program. [t explaing how the WSSRAP effluent monitoring program meets the
requiremnents of the NPDES program and radionuclide NESHAPs-regulations, and compares the
measured contaminant levels in several environmental media to applicable Federal and State
standards and Depariment of Bnergy requirements. Doses due to site activities are calculated
on the bagis of annual data and several scenarios. The report indicates whether changes that
might equate to - variations in potential exposure scenarios io the public or environmental
receptors are occurring in contarninant distribution or contaminant source conditions on and
around the site.

6.3.2.6 Quarterly Environmental Date Summary. Though not required by a
Department of Bnergy Order, the Quarserly Environmental Data Summary is produced to aid in
communicating site environmental data to the public and participating regulatory agencies. The

o T Quarterly  Envirorimental: Data: Summary-summarizes- environmental - data -and - highlights. .any

* significant findings, - The Quarterly Environmental-Data-Summary allows preliminary.data.to be-
reviewed by interested individuals and organizations on a more frequent basisi. - . ..

6.3.2.7 Discharge Monitoring Reports. Permits issued under the NPDES and
provisions of the Clean Water Act also require recordkeeping and reporting. Recordkeeping
tequirements are stated in the NPDES permits issued by Missouri Department of Natural
Resources. Discharge monitoring reports are issued on a quarterly basis 1o the department and
* include information on sample collection, flow, and laboratory results. Alse included in the
reports are noncompliance events, If there is a noncompliance event, the Department of Natural
Resources must receive an ozal report within 24 hours followed by a written report within five
days.

6.3.2.8 Performance Indicator Quarterly Reports. The Depariment of Encrgy
~ Performance Indicator. Program isa requirement -of SEN-29:91 that -calls for the production of
a quarterly:report, - This program allows trending -and analyzing operational data designed to
improve Department of Energy-and contractor line -management control-of-opezations.... The
report includes a management summary, and Indicator Program suramary, trends and analysis,
and quantitative data.
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6.3,2.9 Comptlianceé Reports. Under the Federal Focility Agreement, the Department
of Energy must submit status reports on activities and technical documents to the Environmental
Protectien Agency for their review and approval. These include, but are not-limited to, the
Quarterly Environmentali Data Summary, sampling plans, and unplanned sampiing activity .
notifications. Each of these reports has its own reporting fequirements and time constraints

which. are detailed in the Draft Federal Facility Agreement Implementation Plan (Ref. 20). .

Other reports covering enviranmental issues are produced by the Compliance Depastment.
The Quarterly Complionce Repart is required by the Department of Energy.- This report covers’
issues of noncompliance for the quarter along with corrective actions. Also, the Annual Report
on Environmenial Permits is issued annually to the Department of Energy. This report is
required by Department of Energy Order 5400.1 and covers all environmental permits issued
to the site. : '

6.3.3 Records

Department of ‘Eriergy: Order-5400:1*requires-that-all-envirommental surveillance.and.

. ‘effluent monitoring records, computer programs,- raw- data, -and procedures be maintained.

* These records must be protected against damage or loss.. The WSSRAP -maintains an

Environmental Data Administration  Plan  (Ref. 21) which pgoverns sampling pian
preparation, data verification and validation, database administration, and data archiving.

The environmentzl date administration plan provides a tracking system for sampling
activities. Fieid log books and field data forms are filled out at sample collection. A Chain-of-
Custody form is completed and accompanies the sample until it is properly disposed of or
returned to the WSSRAP. A laboratory authorization form is sent along with the sammple, the
Chain-of-Custody form, and the shipping order form to authorize testing by an off-site
laboratory. The sample information, such as identification number, date, and parameters are

. . then entered into the Environmenta! Sample Tracking System, This-system tracks the samples
" . and calculates costs; invoice payments,~and- budget-reportsr Upon-receipt -of data-from.a
_ . laboratory, * the ‘data-are reviewed through a- verification-process..-<The verification .process
- reviews data delivery,-sample preservation and identification;-chain-of custody, holding tines,
and data review to confirm compliance with the laboratory’s quality-assurance project plan and
standard operating procedures,
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Data are accessed by the Department of Energy and the Project Management Contractor
using a computerized data management program developed on site, the Generic Universal Report
Utility (GURU). The datahase aflows daa to be selected and sorted-by identification number
and parameter, Records are protected from alteration by the user. '

Other computer programs used are the Safety, Health, and Radiation Profection (SHARP)
program, the Site Wide Audit Tracking System (SWATS), and the Waste Inventory Tracking
System (WITS). .

All environmental data and documentation from sampling, analysis, and quality review
programs are maintained in hard copy records; i.e., documents and data in writlen, typed, or
printed forms; and electronic records, i.e., computerized records of environmental data.
Original documents are transferred to the Project Quality Department and stored as quality
assurance records in a fireproof vault. Copies are kept in the Environmental Safety and Health
Department files. Work data files and electronic data records are archived annually.

6.4 Environmental Activitles ¥arying from Environmental Monitoring Plan Scope .« .

When additional characterization and monitoring activities are conducted that- are not
defined within the scope of the environmental monitoring plan, a judgement will be made by the
Environmental Protection Group Manager as to the relevance of each of those activities to the
overall environmental reporting requirements. An example of an activity which might be
reported in the annual site environmental report is a soil or water characterization effort that
exceeds the scope of those previously performed in the area. Conversely, an example of
activities that may not warrant reporting is "engineering characterization" efforts performed in
support of various construction activities at the site. An exception to this is the ecological
characterization required by the National Environmentat Policy Act (NEPA) that would provide
information to assess impact to the ecosystem.

" During the ‘tmonitoring:vear, -it-may-be necessary-to-alter -the-scope-of- the -monitonng.

.- program, In such a case; the changes in monitoring parameters, schedule,. frequency, and/or

. locations will be authorized by the Environmental Protection-Group Manager with notification

given to the Bnvironmental Safety and Health Department Manager. - All variances from the

program scope will be documented with a memorandum to project management and witl be
tepotted in the annual site environmental report.
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..6.5 Emergency Preparedness

- The 'WSSRAP. maiitaing-on site the tanagement and staffing-structure. pecessary (o
respond to environmental and medical émergencies. Plans and procedures are in place that
detail the response and reporting program, implementation criteria, and-soutine environmental
response and safety drills, The specific plans which address these measures include the
Emergency Response Manuol (Ref. 22) and the Fmergency Preparedness Plan (Ref, 23).
These plans encompass environmental emergencies, -spills, fire, -and ~medical and natural.
disasters.

6.6 Laboratory Programs

Laboratories performing analysis for the environmental monitoring plan mainly use
Contract Laboratory Program (CLP) methodologies. For certain analyses (such as radiochemical
and wet chemistry) the laboratories uss EFA 600 (drinking water), EPA 900 (radiochemical
- analysis of drinking water), or a method that is reviewed and approved by the Project
" Management’ Contractor - prior--to~analysis=of-a-sample.. -Contracted -laboratories ,haveseach.
submitted a site-specific quality assurance project plan to the WSSRAP and have submitted
- controlled copies of their standard operating procedures. "The quality assuranceproject plan and
staindard operating procedures are reviewed and approved by the contractor prior to sample
shipment to a laboratory., Any changes to the standard analytical protocols or methodology are
documented: in their-controlled standard operating procedures. All laboratories currently being
used by the WSSRAP have had preliminary assessments of their facilities to make sure they have
the capability and facilities to petform work according to the specifications in their contracts.
‘Quality assurance audits are performed to inspect the laboratory facilities and ‘operations, io
verify that the laboratories are performing analyses as specified in their contracts, and fo check
that WSSRAP data documentation and records are being properly maintained.

Site-specific quality assurance project plans from laboratories define standard practices
- aimed at ensuring -that the laboratories-are performing -high -quality-work.. Each plan is.in
-accordance with the cisrrent - Interim--Guidelines--and -Specifications- for -Preparing -Qualiéy
Assurance - Project Plans ~(Ref. 24). " The 1laboratories - demonstrate - compliance - with
additional quality assurance/quality control reguirements as:specified-in their contracts which
include. sample preparation and analytical methods; calibration of instrumentation; periodic
inspections, maintenance, and servicing; statistical procedures to control precision and aceuracy;
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corrective action programs; participation in the external Environmentzl Protection Agency
electronic formaiting; and notification of nonconforming issues.

The laboratories™ standard operating procedures provide detailed information about
internal policy on standard analytical protocol on methods. These standard operating procedures
provide step by step instructions for performing analytical work and for calculating, reducing,
angd recording pertinent information about analyses.

The accuracy of chemical and radiological analyses of water media samples are monitored
by the routine use of contro! samples. This is a requirement of many published protocols (i.e.,
those of the Environmental Protection Agency) and is good laboratory practice. A quarterly
quality assurance summary report is prepared on the accuracy and precision of water media
samples and the frequency of collection of quality control samples. This information 1s
summarized in the annual site environmental report.

Detailed information on the Project Management Contractor laboratory evaluations
program can be found in Section '10.2 *Enviroamental Monitoring Program. Quality Assuranes;
the WSSRAP Environmenial Data Administration Plan (Ref. 21), and various ES&H Department
procedures. These programs give information about sample collection, dataradministration,and
management Programs necessary to make the overatl WSSRAP laboratory program accurate and
reliable to the data users.
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7 QUALITY ASSURANCE

Quality assurance for environmental monitoring activities at-the- Weldon Spring site is
divided intp two separate categories.. The first, programmatic or overall project quality
assurance, relates to the incorporation and documentation of the quatity.of all site activities.
This approach is discussed in Section 7.1. The second category is specific 1o the environmental
monitoring activities presented i this plan and is discussed in Section 7.2. :

7.1  Programmatic Quality Assurance

The Weldon Spring Site Remedial Action Project (WSSRAP) is obligated to comply with
Department of Energy Order 5700.6C and 10 criteria of American Society of Mechanical
Engineers (ASME) Nuclear Quality Assurance Program-1 (NQA-1-1989). These requirements -
were developed to ensure that work performed at facilities  handling, processing, or utilizing
radioactive materials is of documented quality. To satisfy this obligation, Morrison Knudsen
Corporation has prepared a corporate NQA-1 Quality Assurance Manual (Ref. 25) which
- addressey’s the requirements of NQA- 1. This - corporate plan: is consistent. with the. 18-element .
- format of NQA-1, In addition to this corporate plan, the Project Management Contractor has

prepared a project specific Profect Managemenm: Coniractor Quality -Assurance  Program

(Ref. 26) which details how the various aspects of NQA-1 and MK-Ferguson's quality

assurance program, as described in the corporate quality assurance manual, will be implemented

at the Weldon Spring site. This plan has been reviewed and approved by project management,

the Project Quality Manager, and the U.S, Department of Energy Project Manager. '

The WSSRAP Project Management Contractor Quality Assurance Plan (Ref. 26} details
numerous ASME NQA-1 requirements which support, control, or guide the environmental
monitoring program. These requirements include: documented project organization, a
documented quality assurance program, a docurment contral syster, the identification and control
of items, inspections, the control-of measuring. and test equipment, handling, storage, and

" shipping of quality-affecting items, a program-for implementing-and verifying corrective-action,,
a program for maintaining quality assurance records, and a routine audit program. Quality
assurance procedures detail implementation of these requirements, -Specific-procedures include:
CID-6a, Site Wide Audit Trocking System, SQP-2, Quality Assurance Surveillance SQP-Ta,
Ouality Assurance Records, SQP-14a, Nonconformance and Corrective Action, and SQP-18a,
Independent Assessmenis.,
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The WSSRAP also has prepared an Environmental Quality Assurance Project Plan
(Ref. 27) to meet the intent of EPA QAMS (05/80 (Ref. 24). This docutment supporis
the project Project Manragemens Comtractor Quality Assurance Plan and is specific to
environmental monitoring and characterization. This plan and Environmental Quality Assurance
Project Plan were revised to meet the requirements of Department of Energy Order 5700.6C.
Root cause analysis and lessons learned are addressed-in-quality-assurance standard operating
procedures which were completed in 1992. '

7.2  Environmental Monitoring Program Quality Assurance

The guality of the environmental monitoring program is maintained and documented
through a number of measures described in the following subsections.. The measures include: .
the use of standard operating procedures; the collection; analysis, and evalvation of quality
control samples and performance evaluation samples; the use of standardized analytical methods;
data management activities (data verification) and data quality evaluations (data validation);

" - maintaining quality assurance tecards; -performing.self assessments; and auditing and evalvating
“analytical laboratories, sampleollection-activities; and programmatic procedures, . Each of these
-+ items will be discussed in the following subsections. ; . -

7.2.1 Standard Operating Procedures

‘Standard operating procedures have been developed for routine activities associated with
environmental monitoring at the Weldon Spring site. These procedures. bave been developed
from U,S. Environmenial Protection Agency and Depariment of Energy guidance and from
standard industry practices and are specific to the WSS. Procedures at the WSS are prepared,
reviewed, and approved by cognizant department managers, the Project Quality Manager, and
project management, Controlled copies of procedures are maintained in accordance with the
document control requirements of Department of Energy Order 5700.6C. Procedures are
reviewed at least annually and revised as-appropriate,

Personnel undergo training specific to their ‘responsibilities, .varying from procedure

.- review, through classroom training,-and *hands on™ training under the supervision of a qualified-

individual.This training is tracked through the use of a training matrix.. Each manager prepares
a unique subset of procedures for each individual from a list of all site procedures. Training
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records are maintained by the Productivity Impiﬁvcment Coordinator. As procedurgs are
revised, the matrices are updated and personnel are retrained.

Standard operating procedures applicable 1o environmental -monitoring activities at the
WSSRAP are listed-in Table 7-1, These procedures cover all -activities from groundwater
sampling -through chmn-of—cuxtody samples -and -provide -detsiled-instructions to monitoring
personnel.

7.2.2 Quality Control Samples

Numerous quality control samples are collected in support of environmental monitoring
activiies. Quality control samples are collected in accordance with procedure ES&H 4.1.4.
These include: duplicate sampies, replicate samples, blank samples, and rinsate samples.
Samples are also provided o the laboratory for internal laboratory quality control evalustions
spocific to sample media (matrix spikes and matrix spike duplicate/matrix duplicate samples). -
-+ Table 7-2 presents a summary -of the various quality control-samples that will be collected. 10
support environmental -monjtoring activities, - e e

Quality contral samples will be collected for each defined matrix. The matrices
associated with the environmental monitoring samples are the Weldon Spring quarry
groundwater, the St. Charles wel} field groundwater, the quarry surface water, the Weldon
Spring Chemical -Plant groundwater, and the chemical plant surface water. Quality control
samples are also collected for National Pollutant Discharge Elimination System (NPDES)
samples and airborae radiological monitoring programs.

Quarterly quality assurance summary reports will be prepared to summarize quality
control data and evaluate the performance of the WSSRAP data collection and analysis program.
This report will also specify the precision and accuracy by mainx fo defermine the varsahllty
of the analyses.

. . Contracted-laboratories-wilt-be-required to-submit-for review. all applicable performance.

-evaluation samples- from-external- programs, such- as -the -Environmental -Protection Agency
environmental monitoring systems laboratory and - Department -of Energy environmental
measurements laboratory programs. Evalvation of performance evaluation samples will be made
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TABLE 7-1 Procedures Applicable to Environmenial Monitoring Activities

Procedure Humber Precsdura Title -
ES&H 1.1.7 Reporting Abava Nemal Values from Emvironsmuntal Manitoring Netwarke
ES&H 4.1.% 'Enmmmm.ﬁ?m
F3L&H 4,1.2 Chain of Custody
ES&H 4.1.3 Sampling Equigmeant Dlr.:;nmmlinaﬂun
Es&i-l-4.1.4 Quality Control Samples for Agqueosus and Solid Matrices
EShH 4.3.7 Surtace YWatar Sampling .
ESRH 4.4.1 Groundwater Sampling
ES&H 4.4.2 Groundwater Level Monitoring and Wall Integrity Ingpections
ESLH 4.4.5 Suil!ﬁoﬁlmnm Sampling
EShi 4.5.1 #h and Tamgerature Meawsursimants In \Water
EShH 4.6.2 Spacifla Conductarme Mearurament in Yater
ESEH 4.5.7 Muuu@m of Settleobie Solil;.!a
ESMH 4.5‘3 Water Sampling Filtering
ESBH 4.5.1 Aran TLD Deployment for Envireamentsl Smnpllnu.
ES&H £.5.2 Ragton Concantratlens Maasurament in Ambient Alr
ES&H 4.8.4 Constant Flow Alr Samplar Operatiens and Sample Filter Handling
ES&H 4.8.8 Conestant Fiow High Yolure Alr Sempler Operation ahd Sampla Filter I\-hndl‘mu k
ES&H 4.9.1  Envirenmental Monitoring Deta Varfication R
ES&H 4.9.2 . Envirenwmantsl Monktoring Data Validation .
CMED-18 Tagk-spaciflo Safety Apsessments
I RC-30 - Montodng Wall Waste Managament
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- - TABLE 7-2 Field Quality Control Sample Summary

atrix Splkafatrix-Spike Dupticete | "1 per-20 or 1 per Agpase mratrix and pessible intralsboratory varistility
of Matyix Dugilicata 14 days .

Bline? Dupifeata/Swcondary 1 par 20 Agsesn matrx intralsboratory and interaboratory
Puplioats . variabllity.

: Roplicata *1 per 20 Agesea matix and inralaboratory varlabiity
Equiipment Blank [hon-dedlcatad 1 par 20 Agsase affactivenses of dagantaminwtian
equipmant-onlyl
Digtifed Water Blank =* . 1 per raanth Asesea quulity af distilfed water
Tripy Blank 1 per day when Aoasea potential aress-contamination during shipping

i analyzing Tor Y A®
Fiold Blank** 1 par menth Assesa impact of anblent conditiony ch asmplss

. Whicheavar is of higher frequancy,
L Colisatad togathar on the same cay,

by the Project Management ‘Contractor during laboratory audits to ‘determine if quality:control
is being met by the contracted laboratories.

7.2.3 Analytical Methods

Standardized analytical methods, procedures, and protocals that are used to analyze
samples collected for the environmental monitoring plan are contained in Appendix B. These
standardized analytical methods, procedures, and protocols will be used, whenever possible, or
variations will be approved prior to analysis. Variations to methods, procedures, or protocols
are documented in the controlled standard operating procedures received from contracied
laboratories or by revisions to the WSSRAP standard operating procedures. Variations of

. contracted laboratories’ standard gperating procedures are approved and controlled by the Project
Quality Department. Appendix B also has & summary of the required detection limits,. as weil
as accuracy and precision requirements and is taken from the Environmental Data Administration
Plan (Ref. 21). - '
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7.2.4 . Data Management Activities and Data Quality Evaluations

Overall environmental data management activities for the Weldon Spring site are defailed
in the Environmental Data Monitoring Plan (Ref.21). The environmental data administration -
plan provides guidance for the development of sampling plans, describes data management
activities, and details generdl data quality requirements. These general data quality goals have
been adopted for this monitoring program. The primary activities associated with this
environmental monitoring program include data verification, database management, and data
validation. These programs document the quality of data generated by on-site and off-site
analyses of samples.

Data verification is the WSSRAP's process of reviewing the sampling documentation and -
analytical data to ensure that adequate documentation is maintained and that all results are
reported in compliance with established reporting requirements. All data that are generated by
analytical laboratories and are part of the environmental monitoring plan are verified. The
¢ vyerification process convists of reviewing accounting aspects, reviewing sampling documentation
- and chain-of-custody documentation; comparing-actual-holding.times to method speciﬁadhu_ldiﬂg
times, and a review of the data for comparability with historical results. All of these activities.
are documented according to procedure ES&H 4.9.1.

Follpwing completion of data verification, data are merged into the site database and are
available for general use. All databases are backed up regularly. To mainiain the integrity of
the computer files, access to edit the data base is restricted,

Data validation is an independent formal review of laboratory records performed by
WSSRAP personnel to assess the quality of the reported data, Actual laboratory records are
reviewed by data validation personne} o determine whether the analyfical instruments were
within calibration and to ensure that adeguate documentation is available to suppott the validity
of the data. Data validation is performed-on approximately 10% of -all the data generated.
Approximately 5% of these data.are randomly selected by the lsboratory coordinator. An
" additional 5% are selected for validation based on the data review. - Validation activities provide
the WSSRAP with qualified data. All validated data receive a database qualifier that provides
information for data users to evaluate the useability of the data. These activities are performed
and documented in accordance with procedure ES&H 4.9.2,
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e 125 Quality Assurance Records

. Records -generated -as a result of environmental monitoring .are :maintained as quality
assurance records. Field Sampling Forms, analytical data, equipment calibration records, and
verification and validation documentation records are all considered quatity assurance records
and are mainsained by the Project Quality Department in accordance with the reguiremenis of
SQP-7a. This provides both security and protection to these critical records.

7.2.6 Self Assessments

Consistent with Department of Energy Order 5482.1B, the WSSRAP has developed a
formal self- assessment program. This program is detailed in WSSRAP procedure MGT-1.
Implementation of this procedure requires that all departments perform a self assessment at least
annually. Self assessments are scheduled and tracked by the Project Quality Department and are
performed by a team led by the manager of the department being assessed. A report that

summaxizw--th:*areas-'-evaluated- and-the -assessment - results is-prepared following -each.self
- gsyessment. * Findings and: proposed ‘corrective-actions.are-tracked: according .o the: Site. Wide
Audit Tracking System (SWATS) (CID-6a).

1.2.7T Aundits

. 'Three aspects of the WSSRAP are audited to evaluate the guality-related activities of the
environmental monitering program. These include analytical laboratories, sampie collection
activities, and programmatic procedures.

Analytical laboratories performing analyses for the WSS are audited annually. These
audits are directed by a lead auditor from the Project Quality Department, with support provided
by a select team of site personnel who have knowledge of analytical methods and procedures.
These audits focus on compliance. with the specifications of the contract, the project-specific

" Quality Assurance Project Plgn prepared-by the laboratories prior to performing sample analysis,.
- and with laboratory-specific procedures and policies.-An auditveportds-generated. and gorrective.
actions tracked by the Project Quality Department,

The Project Quality Department routinely audits site operations, including environmental
monitoring actvities. These audiis evaluate compliance with project-specific procedures. As
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swith all other audits, an audit report is generated and corrective actions are tracked by the
Project Quality Department. The department also reviews and approves all new and revised
standard operating procedures to verify that they comply with quality related activities.

- The Weldon Spring site is also routinely audited by numerous-extemat entities including
Deépartment of Fnergy - Headquariers and Department-of Energy —Cak-Ridge. These audis
assess compliance with applicable regulations, Department of Energy orders guidance, site plans,
and procedures. Formal reports and corrective actions are tracked using the Site Wide Audit
Tracking System (SWATS). :
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muserstjoannelempd diesct.08 _ 130




EBS&H 4.8.3s
ES&H 4.9.1a
ES&H 4.9.2a

ES&H 4.9.3a -

CID &a
CM&O 15a
MGT 1
RC 30s
SQP 2a
SQP Ta
SQP 14a
SQP 18a

012054

The WSSRAP Meteorological Monitoring Station
Environmeniod Monitoring Data Verification
Environmental Monitoring Daia Validation

Dasa Review Procedure for Surface Water, Groundwater, and Soils
Site Wide Awdit Tracking _'

Task-specific Safety Assessments

Administration and Conduct of Self-Assessment
Monitoring Well Waste Manogement

Quality Assurance Surveillance

Quality Assurance Records

Nonconformance and Corrective Action
Independent Assessmenis

mussrstjaanasiempidieect. 08 . 131




c118984

APPENIDIX A
- Environmental. Monitoring Plan Guidance Requirements
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1.0 INTRODUCTION

1.1 - Asrequired in the Environmental Monitoring Requirements section of DOE 5400.1,
all DOE sites shiould* develop and maintain documentation concerning their
environmental protection programs in the form of environmental monitoring plans.

The WSSRAP has prepared this environmental monitoring plan to meet the requirements
for U.S. Department of Energy environmental monitoring programs as specified in
Department of Energy Orders 5400.1 and 5400.5 and the Regulerory Guide for
Radiological Effuent Monitoring and Environmersal Surveiliance,

1.2 'Fhese required plans should* clearly describe how the minimum requirements in this
document are {0 be met and how compliance will be ensured.

This Environmental Monitoring Plan defines the effluent monitoring and environmental

" surveiltance required to comply with applicable Federal, State, and local environmental.
protection laws and regulations,-Executive Orders,.and.internal Department.of Energy. .
policies. The environmental monitoring plan. is made available to the State and Federal:..
regulatory agencies. '

1.3 In meeting the minimum reguirements, each site should* also consider the guidance
provided .in this document as "should® statements and document the specific
procedural criteria that are adopted.

An evaluation of the applicability or nonapplicability of should* guidance provided in the
Regulatory Guide for Radiological Efftuens Monitoring and Environmental Surveillance
has been included in the Environmental Moniroring Plan in accordance with the above-
referenced guide. Other recommendations have been evaluated and included in this
document where applicable.
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LIQUID EFFLUENT MONITORING

All' iquid “effluent streams from DOE facilities should® e evaluated and their
potential for release of radionuclides assessed. :

Sections 2.2 and 2.2.1. All liquid effiuent streams have been andfor will be assessed.
The effluent streams are monitored under the provisions of -the Weldon Spring Site
Remedial Action Project (WSSRAP) National Pollutant Discharge Elimination System
(NPDES) permits. The effluent streams include five storm water outfalls, two water
treatment plant discharges, two hydrostatic test water discharge peints, and one sanitary
wastewater treatment plant discharge. '

The results of this assessment provide the basis for the facility’s Effluent Monitoring
Program (DOE $408.5), which should* be documented in the site Environmental
Monitoring Plan (as described in DOE 5400.1)

Section 4. The results of-the assessments provide the basis for -the -envirommental
monitoring plan-as roted in Section 4 of the: environmental -monitoring .plan.. - The-
NPDES permits provide the basic monitoring proglﬁm which has been expanded to.form -
the complete effluent monitoring program. ' :

Liquid effluents  from - DOE~controlled facilities that have the potential for
radioactive contamination shouid* be monitored in accordance with the requirements
of DOE 5400.1 and DOE 5400,5.

Section 4.1. The WSSRAP is not an operating facility, Storm water discharges average
below the derived concentration guideline (DCG) for uranium. Discharges that have a
potential for radioactive contamination (site and quarry water treatment plants) will be

" sampled and analyzed before discharge is allowed, .If the water. does not.meet the

NPDES limits, it will be retreated -and refested. -
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Facility operators should* provide monitoring of liquid waste streams adequate to
1) demonstrate compliance with the applicable requirements of DOE 3400.5,
Chapter II, paragraphs 1a, 1d, 2a, and 3, 2} quantify radionuclides released from
each discharge point, and 3) alert affected pmcess supervisors of upsets in processes
and emission controls.

Section 4.1. No process water is discharged from the WSSRAP; however, storm water,

construction water,. treated water, etc., is monitored to- satisfactorily demonstrate.
compliance with Department of Energy Order 5400.5 Chapter 11, paragraphs 1a, 1d, 2a,

and 3, andt quantify radionuclides. The water treatment plants discharge to holding ponds

will be batch tested and released only if compliance is met.

When continuous monitoring or continuous sampling is provided, the overall
accnracy of the results should® be determined (1 % accuracy and the % confidence
tevel) and documented in the Environmental Monitoring Plan.

Section 4.1.3.1. "The only continuous-monitoring that ‘occurs is for flow monitoring:at

"NPDES outfalls NP-0002, NP-0003, NP-0005, NP-0007, and NP-1001 -and the.two
* " hydrostatic test water permitted discharges.

In addition, provislons for monitoring of liquid effluents during an emergency

“should* be considered when determining routine Bguid efflvent monitoring program

needs.

Section 4.1.3.2. Emergency monitoring of liquid effluents is performed in the event that
contaminated water is accidentally released before treatment or in the event of spills,

"In addition, the selection or modification of a liguid effluent monitoring system

should* be based on a .careful characterization of the source(s), pollutant(s}

" (characteristics and quantities); sample-collection system(s), treatment system{s), and

final release point{s) of the effluents.

Section 2.2. The rationale for the liquid effluent monitoring program includes a
characterization of the sources, pollutants, sample collection systems, treatment systems,
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and final release points. The NPDES permits a!so partially preseribe the parameters to
be monitored.

For all new facilities or facilities that have been modified in a manner that could
affect effluent release quantity or quality or that could affect the sensitivity of
monitoring or surveillance systems, a pre-operational assessment should* be made
and documented in the Envirornmental Monitoring Plan to determine the types and

" quantities of Hquid effluents to be expected from -the.facility-and to establish the

associated effluent monitoring needs of the facility.

Section 4.1 and Table 4.1, The WSSRAP is not an operating facility; therefore, there
are no process effluents, However, there have been assessments made to determine
storm water and treated water fiows and characteristics.

The performance of the effluent monitoring systems shounld* be sufficient for
determining whether effluent releases of radioactive material are within the Derived

* Concentration Guides (DCGs) specified in DOE -5400.5- and to- comply -with: the

reporting requirements of Chapter II, paragraph 7, of that Order.

Section 4.1 and 7. The effluent monitoring systéms are sufficient to determine if'the
effluent releases are within the DCGs described in Department of Energy Order 5400.5.

The required detection levels of the analysis and monitoring systems should* be
sufficient to demenstrate compliance with all regulatory requirements consistent with
the characteristies of the radienuclides that are present or expected to be present in
the effivent.

Section 7.2.3 and Appendix B. Required detection levels are adequate for NFDES
monitoring and to- demonstrate -compliance with all regulatory requirements. .
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~.2.11 Sampling systems shenld* be sufficient to collect representative samples that provide
for an adequate record of releases from a facility, to predict trends, and to satisfy
needs to guantify releases,

‘Section 4.1. Sampling of liquid effluents are performed in-accordance with WSSRAP

standard operating procedures in order to provide representative samples, to p:redlct :
trends, record releases, and to quantify releases.

2.12 Continrous monitoring and sampling systems should* be calibrated before use and
recalibrated any time they are subject to maintenance, modification or s_vstn
changes that may affect equipment calibration.

Section 4.1.3.1. The only continuous monitoring systems for effluents are the flow
meters at NP-0002, NP-0003, and NP-0005 and the flow meiers o be used in the future
-at the site and quarry water treatment plants.

2.13" Int addition, they should* be’recalibratéd-at- least-annually and routinely-checked::
' - with Known sources to determine that they are consistently functioning properly. .. -

Section 4.1.3.1. The flow meters wilt be recalibrated at least annuvally and wilk: be:
routinely checked in accordance with WSSRAP standard operating procexiures.

2.14 Envirommental conditions (e.g., temperature, humidity, radiation level, dusts, and .
. vapors) should* be considered when locating sampling and monitoring systems to
avoid conditions that will influence the operation of the system. :

Flow meters and automatic water samplers are the only sampling and monitoring systems
and are designed for use under. the existing conditions at the WSSRAP.
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Off-line liquid transporting lines should* be replaced if they become contaminated
{to the point where the sensitivity of the system Is affected) with radioactive
materials or if they become ineffective in meeting the design basis within the
established accuracy/confidence levels,

This statement does not apply. The only off-site liquid transporting lines will be from
the site and quarry water treatment plants. These lines will transport treaied water that
is sampled before entering the lines to ensure its composition. S

If continuous menitering/sampling and recording of the effluent quantity (stream .
flow) is not feasible for a specific effluent stream, the extenuating circumstances
shonld* be documented in the Environmental Monitoring Plan,

This statement does not apply. Two storm water outfalls do not have continuous flow
monitoring. Qutfall NP-0004 is normally dry and js a very shallow swale. Outfall
NP-0001 is an abandoned process sewer that collects surface waler via infiltration. The

- flows are very low and-normally*non-existent:making:it-impractical -to-use -continaous. .

2,17

2.18

monitoring.

Sampling/monitoring lines and components should* be designed to be compatible:
with the chemical and biological mature of the liquid effiuent.

.~ Section 4. 'The liquid effluent is water, which is compatible with sampling/monitoring

lines and components.

The output signal instrumentation, monitoring system recorders, and alarms should*
be in a location that is continucusly occupied by operations or security personnel.

This statement does not.apply. There are no industrial processes. When the site and

- -quarry water treatment plants-begin' operation, -they ‘will- be.manned 24 -hours.a:day; .

however, there will not be a continuous release of treated water. Water wiil :only be
released in batches after it is tested and found to be under permitted himits, .
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-..-.2.19 To signal the need for corrective actions that may be necessary to prevent public or
environmental exposures from exceeding the limits or recommendations given in
DOE 5400.5, when continuous monitoring systems are required, they should* have
alarms set to provide timely warnings.

This statement does not apply. There is no-continuous monitoring of effluent related to
public exposure since the WSSRAP is not an operating facility.-

2.20  As they apply to the monitoring/sampling of liquid effluents, the genersl quality
assurance program provisions of Chapter 10 should* be followed.

Section 7. All sampiing and monitoring activities are performed in accordance with the
general quality assurance progfam provisions.

3.0 AIRBORNE EFFLUENT MONITORING

3.1 ' -AH airborne emissions ‘from-DOE-controlled facilities “ chould®. be.evaluated.and..
their potential for release of radionuclides assessed, .

Section 4,2.1. The WSSRAP has two diffused sources of airborne - radiological:
emissions: the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring
quarry. An assessment of the two diffused sources was conducted and included
documenting the different radionuclides that could potentially be released and their
concentrations. The assessment also addressed the factors that could potentially
contribute to the suspension of contaminants.

3.2  The potential for emissions should* include consideration of the loss of emission
controls while otherwise operating normaliy. -

. Seetion 4.2.1. ‘Norinal operations,- consisting:.of.-remediation.-activities,.will .result in
- limited emissions due to the disturbance of soils and-materials: -Engineering controls,

including water spraying, leaning of surfaces prior to movement, and high efficiency

. particulate air (HEPA) filtration, have been-incorporated into the remediation activities

in order to prevent uncontrolled emissions. An assessment of airborne emissions which
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included loss of emissions controls, was performed for the chemical

. stabilization/solidification pilot plant,

The results of this evaluation alse provide the basis for the site’s effluent monitoring
program (as discussed in DOE 5400.5), which should* be documented in the site
Environmental Monitoring Plan {(as discussed in DOE 5404.1). -

Section 4.2.1.  The airborne emiissions assessment provides a basis for the airborme

‘emissions monitoring program and ensures that the design -of -the-plan would provide

timely, representative, and adequately sensitive monitoring results in accordance with
Department of Energy Orders 5400,1 and 5400.5 and the Regulatory Gidde.

Airborne emissions from DOE-controlled facilities that have the potential for cansing
doses exceeding 0.1 mrem {effective dose equivalent) to a member of the public
under realistic exposure conditions frem emissions in a year should* be monitored
in accordance with the requirements of DOE 5400.1 and DOE 5400.5.

Section 4.2. Although the estimated exposures from fhe chemical plant and raffinate pits.
and - the - quarty, including both water treatment plants and the - chemical-
stabilization/solidification pilot plant, are predicted to be low, the emissions monitoring

program is tailored for the low potential for exposure and in accordance with Department

of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide.

The criteria listed in Table 3-1 should* be used to establish the airborne emission
monitoring program for DOE-controlied sites.

Section 4.2. The WSSRAP airbome emissions monitoring plan has taken into account
the criteria for monitoring the emissions with respect to the calculated maximum dose
from emissions in-a year to membérs of the-public.
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For all new facilities or facilities that have been modified in a manner that could
affect effluent release quantity or quality or that couid affect the sensitivity of
monitoring or surveillance systems, a pre-operational assessment shoutd* be made
and docomented in the site Environmental Monitoring Plan io determine the types
and guantities of airborne emissions to be expected from the facility, and te establish

" the associated airborne emission monitoring needs:of the-facility. R,

Section 4.2.1. Engineering controls will be employed to minimize levels to those which
are as low as reasonably achievable (ALARA) and a particle size analysis is 1o be
performed annually to determine the expected particle size comprising the effluents.

The performance of the airborne emisslons monitoring system should® be sufficient

-for determining whether the releases of radioactive matérials are within the limits

or requirements specified in DOE 5400.5.

Sectiots 4.2.2. The airborne emissions monitoring system is divided into three sections:

- gite specific- monitoring;sitesperimetersmonitoring,- and.critical-receptor-monitoring, st

3.8

"both the chemical plant and the quarry. Thig three staged approach is.designed:do
‘monitor the smaller sources in order 1o discern each sources contribution fo-thestotal
-amount of airborne emissions from either the chemical plant or the quarry. .This

approach will allow for quicker remedial action in the event elevated emissions are
indicated at a specific work area, and in order to remain ir compliance with the limits
or requirements specified in Department of Energy Order 5460.5.

Sampling and monitoring systems should* be calibrated before use and recalibrated
any time they are subject to maintenance or modification that may affect equipment
calibration,

Section 4.2.2.1, 4.2.2.2,-and 4.2.2,3, Sampling systems are calibrated in accordance

" -with WSSRAP standard operating procedures and-manufacturers’ specifications. - - .-
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Sampling and monitoring sys_t_elhs should* be recalibrated at least anmually and
routinely checked with known sources to determine that they are consistently
functioning properly. .

Section 4.2.2.1, 4.2.2.2, and 4.2.2.3. Monitoring Systems are calibrated as stated in
item 3.8, above.

Provisions for monitoring of atrborne emisstons during accident situations should®
be considered when determining routine airborne emission monitoring program
needs.

Section 4.2.2.1. Three air monitoring programs are utilized at the WSSRAP to MORiOr
site specific areas, perimeter areas, and critical receptors. Site specific monitoring, in
addition to providing data concerning the contributions of specific activities  the total
aitborne inventwory, will provide faster feed back concerning the effectiveness of

-engineering controls and data concerning dispersion patterns. Filters from site~specific
- fonitors: will be+collectedsonzardaily.-basiseas-compared-to- weckly, for.the perimeter

samplers in order to assess the possibility of accidental release of airborne contaminants.

'Site-specific monitoring will be utilized during- remediation activities:at the-quarry;

Monitors will be placed immediately outside the work areas - based .on current
meteorological conditions to assess airborne emissions from specific activities and areas
within the guarry.

. Diffuse sources shoutd® be identified and assessed for their potential to contribute

te public dose and should®* be considered in designing the site effluent monitoring
and environmental surveilance program.

Section 4.2.1. Two diffuse sources have been identified at the WSSRAP: the chemical

‘plant and the quarry.. “To- effectively monitor these sources, three air. monitoring
*-programs will be utilized to monitor the. site-specific areas, the.perimeter areas, and the

critical receptors. The chamcteristics of these areas were used to determine the
locations, equipment, sampling time, minimum detection levels, accuracy, and
investigation levels for each program. These programs-are designed to meet the
requirements of Department of Energy Orders 5400.1 and 5400.5 and the Regulatory
Guide.
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Diffuse sources that may contribute a significant fraction (e.g., 10%) of the dose to
- members of the public resulting from site operations should* be identified, assessed,
documented, and verified annusfly. :

Section 4.2.1. Two diffuse sources, the chemical plant and the quarry, are monitored
under the airbomne effluent and environmental surveillance program due to iheir poteatial
to contribute a sipnificant fraction of the dose to members of the public. These sources
are evaluated annually in the Environmental Monitoring Plan which is revised annuatly
for. the WSSRAP.

Ajrborne emission sampllng.and monitoring systems should* demonstrate that
quantification of airborne emissions is fimely, representative, and adequately
sensitive.

Section 4.2.2. The employment of site specific monitoring will ensure that responss o

elevated airborne: emission wilt be-timely, -representative,- and adequately sensitive., . ..

However, where a significant potential (greater than once-per year) . exists for..

- npproaching -or -exceeding-a. large fraction of the emission standard {e.g., 20%),.

continuous monitoring should* be required.

Section 4.2.2. Although it is not expected that airborne emissions will exceed the
emission standard, continuous monitoring is performed at the site perimeter and at the

- critical receptor locations.  Continupus moniforing is performed during work hours at site

specific locations.

‘Design of systems such that replacement of sorbent and filter should* not disturb the
geometry between the coilector and detectors.

" Radisiodine ‘monitors which- require - the-repiacement -of ~sorbent -and filter .are..not

employed at the WSSRAP, The WSSRAP utilizes portable- air samplers, mass flow
meters, pas-flow proportional detectors, and alpha-scintillation detectors.
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-.3.16.. To signa! the need for corrective actions that may be necessary to prevent public¢ or
envirenmental exposures from exceeding the limits or recommendations given in
DOE 5400.5, when continuous monitoring systems (as required by the criteria in
Table 3-1) are required, they should* have alarms set to provide timely warnings.

Continuous monitors at critical seceplor locations are used to assess the airborne effluents
at these locations.

3,17 Asthey apply to the monitoring of airborne emissions, the general quality assurance
program provisions discussed in Chapter 10 should* be followed.

Quality contro! procedures which are implemented as part of the airborne effluent and

environmental monitoring program include calibration of instruments, source and

‘background counts, recounts of samples, review of documeniation, and use of

docummented standard operating procedures. Additional quality assurance/quality control

" procedures which are employed in this program include duplicated, spikes, ¢hain-of-
" custody and laboratory-authorization forms;-field-sheets,~and -review. of vendor.data-all -

- in accordance with WSSRAP standard operating procedure. : R e

40 METEOROLOGICAL MONITORING

4.1 Fach DOE site (facility)” should* establish a meteorological monitoring program
that is appropriate to the activities at the site, the topographical characteristics of
the site, and the distance to eritical receptors. '

Section 5. The Weldon Spring Quarry is located approximately 4 km (2.4 mi) south-

southwest of the Weldon: Spring Chemical Plant and raffinate pits area. The quarry is

located 200 m (650 ft) above Mean Sea Level (MSL) and the chemical plant and raffinate

- pits are located 153 m (500 f) above MSL. It has been determined that the quarry and

- #ihé chémical plant meteorclogicalconditions-do not-differ-significantly and do not reguire

- -geparate meteorological monitoring stations. - The ‘metecrological monitoring station is

located at eastern edge of the chemical plant and is more than 122 m (400 ft) from the
nearest building. '
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The scope of the program shﬁﬁld* be based oo an evalvation of the regulatory

requirements, meteorological data needed for impact assessments, environmental

survelllance activities, and emergency response.

Section 5. ‘The meteorological information is vsed to support many WSSRAP

" environmental surveillance programs functions such as dispersion and diffusion modeling,

ecological stucties, hydrological analyses, and emergency response actions.

The site’s meteorologica! program should* be docvmented in a meteorological
monitoring section of the Eavironmental Monitering Plan (DOE 5400.1).

Section 5. The meteorological program, consisting of parameters measured,

.instrumentation, and computer programs and models, is reviewed anaually and

documented in the environmental monitoring plan,
For data from an off-site source to be acceptable, the data should* be representative
on site monitoring requirements,

The meteorological - data utilized at the WSSRAP is obtained from an on-site.

meteorological monitoring station,

Speclfic meteorological information requirements for each facility should* be based
on the magnitade of potential source terms, the nature of potential releases from the
facility, possible pathways to the atmosphere, distances from release points to critical
receptors, and the proximity of other DOK facilities,

Section 2. The exposure pathway analysis was performed by initially determining the

~ potential exposure routes and the factors to be considered and then using. site specific -
. factors, ~determining ~those «routes:-which-swill=hemevaluated »in. :the: .environmental .

surveiflance program., The meteorological measurements- and frequencies were
determined based on these ¢riteria.
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4.6 Meteorological information requimments. for facilities should* be sufficient to
support environmental monitoring and supveillance programs.

Section 5. Mewornlugiml information requirements take into account the information
required to support the environmental monitoring and surveillance programs as outlined.
in Ttern 4.3.

4.7  The meteorological monitoring program for each DOE site should* provide the data -
for use in atmospheric transport and diffusion computations that are appropriate for
the site and application.

Section 5. Meteotological monitoring station data provides information pertinent to
dispersion and diffusion modeling to supplement critical receptor monitoring in the event
of an airborne release. The computer programs CAP-88 and ISCSTZ, employed with
information from. the monitoring station, are plume dispersion models designed to
provide a schematic view of dispersion at the WSSRAP. -

4.8  Before any model is deemed appropriate for a specific application, the assumptions.
upon which the model is based should* be evaluated and the evaluation. results:
documented.

" Section 3. 'The WSSRAP will use the programs CAP-88 or ISCST2 if necessary.
These models are based on the assumptions of steady-state Gaussian principles.

4.9  Mseteorological programs for sites where en site meteorological measurements are
not required should* include a description of climatology in the vicinity of the site

and should* provide ready access to representative meteorolpgical data.

. Metéorological measvrements are required for activities performed at the WSSRAP. ..
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Potentiat release modes, distances fmm relezse . points to recepfors, and
meteorological conditions should* be copsidered in assessments for DOE facilities
requeired to take on-site measurernents.

Section 2 and 5. An exposure pathway analysis was performed-by initially determining
the potentiat exposure routes and the factors to be considered and then using site-specific
factors to determine those routes which wili be evaluated in the environmental
surveillance program. . Meteozological conditions, such as prevailing wind direction and

‘speed, are taken into account in the determination of on-site measurements required. ..

Meteorclogical measurements should* be made in locations that, to the extent
practicable, provide data representative of the atmospheric conditions info which

. material will be released and transported.

Section 5. The meteorofogical monitoring station is located at the Weldon Spring site
and, therefore, provides adequate information regarding the media into which, material

~ may be released and: transported-at-both the-chemical -plant. and the-quarry. . ..~ e

T 412

o

“The instruments used in the monitoring program:should* be capable.of.continuons-.

operation in the expected range of atmospheric conditions at the facility.

-+ Section- 5. Measurements for wind speed and direction, horizontal wind fluctuation,

ambient air  temperature, barometric pressure, and precipitation intensity and

- accumulation are collected and stored every 60 sec. The 1-min recordings are averaged

4.13

once per hour and the data downloaded daily to 2 remote computer. Real-time data can
also be obtained to aid site personnel observing and analyzing the dispersion of
potentially released airborne material during and after an incident.

Wind measurements shonld* be made at a sufficient number of heights to adequately
characterize the wind at potential release heights.

‘The wind speed and direction sensors are mounted 10 m (33 ft) above ground level,
Sensors at greater heights are unnecessary since potential refeases of airborne enissions
are at, or near, ground level.
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The meteorological monitoring program should* provide for routine inspection of
the datz and scheduled maintenance and calibration of the meteorological
instrumentation and data-acquisition system at a minimum, based on the calibration
frequency recommendations of the manufacturers.

Section 5. Inspection and maintenance of the meteorotogical monitoring station, daily
review of meteorological data, and semi-annual calibration of the instrumentation are
documented and performed in accordance with ES&H Procedure 4.8.3.

Inspections, maintenauce, and eatibrations should* be conducted in aceordance with
written procedures, and logs of the inspections, maintenance, and calibrations
should* be kept and maintained as permanent records.

Section 5. Inspection and maintenance of the meteorological menitoring station, daily
review of meteorological data, and semi-annual calibration of the instrumentation are

- doecumented -and performed in accordance with Procedure ES&H 4.8.3, ey e

The instrument system should* provide data recovery of at least $0% on an annual

“basis for wind direction, wind speed, those parameters necessary to classify

atmospheric stability, and other meteorological elements required for dese
assessiment.

Section 5.  The instrument system is expected to provide %% data recovery on an
annual basis based on inspection and maintenance of equipment in accordance with
Procedure ES&H 4.8.3.

The tepographic setting of 2 facility and the distances from the facility to points of
public access should* be considered when evaluating the need for supplementary
instrumentation. .

Supplementary instrumentation is not necessary due to the determination by a certified.
meteorologist that the chemical plant and the quarry do not have differing meteorological
conditions.
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.. 4,18 . H meteorological measurements at a single location cannot adequately represent
atmospheric conditions for transport and diffusion computations, supplanentary
measurements shouid* be made. -

Supplementary instrumentation is not necessary due to the determination by a certified
meteorologist that the chemieal plant and the quarry do not have differing meteorological
conditions.

4,19 A site-wide meteorological monitering program should* be established at each
multifacility site to provide a comprehenﬁve database that can be used for all
facilities Jocated within the site. '

The WSSRAP is not 2 multifacility site and the meteorological condition for the chemical
plant and the quarry have been determined to be similar.

4,20 - “As they apply to meteorological monitoring, the general quality assurance. prngrm
provisions described in Chapter 1{ should* be followed.

- Section 5. Inspection-and maintenance of the-meteorotogical ‘monitoring station, .dailys:
review of meteorological data, and semi-annuai calibration of the instrumentation are::
documented and performed in accordance with ES&H Procedure 4.8.3.

5.0 ENVIRONMENTAL SURVEILLANCE

S.1  An evaluation should* be conducted and used as the basis for establishing an
environmental surveitlance program for all DOE-controlled sites.

Section 2. The WSSRAP Environmental Monitoring Propram has been established and

* ‘modified yearly ay. a:resuit-of-the evaluation of -environmental conditions, pathway
analyses, and Fedesal, State,-andlocal laws and .environmentzl protection regulations,
Executive Orders, and internal Department of Energy policies. .
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..5.3 _ 'The vesulis of this evaluation should* be documented in the site Environmental
Monitoring Plan {as required by DOE 5400.1).

Sections 3 and 7. This Environmental Mornitoring Plan summarizes the environmental
surveillance sampling or measurement locations for both the Weldon Spring Chemical
Plant and raffinate pits area and the Weldon Spring Quarry sites and the minimum
required analyses or measurement frequencies for these locations in order to adeguately
ensure the protection of the public and the environment. These locations are sampled or
measured in accordance with documented standard operating procedures which
incorporate ¥J.8. Environmental Protection Agency and Department of Energy guidance
and standard indusiry practices. The minimum detection level and accuracy of the
analyses or measurements are in accordance with Federal, State, and local laws and
environmental protection regulations, Executive Orders, and internal Department of
Energy policies. The quality of the Environmental Monitoring Program is maintained
and documented by standard operating procedures, quality control samples, performance
‘‘audit samples, standardized - analytical - methods, -data- managemient, data - quality.
evaluations, quality assurance records, self assessments, laboratory audits, and quality
audits. ‘If above normal or anomalous data values are suspected -afier review of datay...
writien standard operating procedures regarding actions and reporfing are-employed. .

5.3 The environmental surveillsnce program for DOE-controlled sites should* be

conducted in accordamce: with the requirements of DOE 5400.1 and DOE
5400.5. :
Section 3. The environmental surveillance program has been prepared to meet the
requirements for Department of Energy environment monitoring programs as specified
in Department of Energy Orders 5400.1 and 5400.5 and the Reguiarory Guide for
Radiological Efftuent Monitoring and Environmental Surveillance, as well as applicable
Federal, State, and local Jaws and environmental protection regulations,
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The criteria for environmenta! surveillance programs (listed in Table 5-1) should*
be used for establishing the environmental surveillance program for DOE-controlled |
sites.

-Section 3, Criteria listed in Table 5-1 of the Regulatory Guide for Radiological Effiuent

Monitoring and Environmental Surveillance were used in the establishment of . the
envirommental surveillance program and are further-discussed-in items 5.6 through 5.10.

Any additional site-specific criteria should* be documented in the site Environmental
Monitoring Plan.

Addisional site specific criterla which effect or alter the criteria listed in Table 5-1 are
documented in the Envirommental Monitoring Plan and discussed in items 5.6 through

'5.10.

- 'When feasible, all environmental media that, as determined by site-speecific radiation

exposure pathway analysis, nright lead to a measurable ennval dose of site origin at.

" the site boundary should*:be routinely sampled and analyzed -(for the critical: -
- rpdionelides to dose) and routine measurements of penetrating radiation-should¥; .

be perfurmed'nt those sites that, as determined by site-specific exposure pathway. .
analysis, might result in an annual dose of site origin at the site boundary, if the

. total exceeds 2) 5 mrem-effective dose equivalent; or b) 100 person-rem collective.

effective dose equivalent within a radius of 80 km of a central point in the site,

Sections 3 and 4.2, Measurements are made as determined by the site specific pathway
analysis within the site boundaries, at the site boundaries, and at. points outside the site

-boundaries as eutlined in the previcusly mentioned Sections.

“Environmental surveillance measurements -may be performed. perfodically, but.

should* be performed at least every five years, to confirm-the-low dose-levels, .if the-
projected annual effective dose equivalent of site origin.is <0.1 mrem, ;

Sections 3 and 4.2. Environmental surveillance is performed on a regular basis as
specified in the previously mentioned seciions,
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.58 Actoal measurements en two media for each critical radionuclide/pathway
combination, one of which might be the effluent stream, should* be performed as
part of the site routine efflnent monitoring and environmental sorveillance

program,

Measurements on two media for each critical radionuclide/pathway combination are not
necessary due (o extensive characterization of the media and historic monitoring. The
Envirommental Monitoring Plon has been designed to take into account the
‘radionuélide/pathway combinations requiring environmental surveillance. :

5.9  Use of data should* be based on statistically significant differences between the point
of measurement and background {or control) data.

Rackground sampling or measurement locations have been established for all pathway
media at both the chemical plant and the quarry. In an agreement with the
T 8- Geological Survey;the:Department-of Energy has established -background. for the

Missouri' River Alluvium by the sampling.of seven temporary. wells installed by. the 1L S....
Geological Survey. - These wells are to be sampled-during 1992 and then ahandunedhyg.,
- the 1.8. Geological- Survey; therefore, routine sampling is not possible. Backgrounds:
locations for both the Little Femme Qsage Creek and the Missouri River are monitored:-
routinely, Background for groundwater at-the Weldon Spring Chemical Plant and

" raffinate pits area i based .on the results of an ongoing sampling program by the
Missouri Department of Health, Private drinking water wells in the vicinity of the
chemical plant are routinely monitored by that department and the resuits provided to the
WSSRAP, therefore, these locations are not routinely monitored as background locations.,
Several lakes in the Busch Wildlife Area and Dardenne Creek are sampled routinely as
background locations for surface waters near the chemical plant, The Draft Remedial
Investigation for the Weldon Spring site has established statistical background levels for

- chemical constituents: at’ the-Weldon Spring site. - Five background air monitors are

* mionitored routinely to-establish-background levels-for-the chemical plant and the quagry.
These monitors are ocated within 6 m 0 13 m {4 mi to 8 mi) from the Weldon Spring
site. :
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..5.10 Pravisions should* be made, as appropriate, for the detection and quantification of
unplanned releases of radionuclides to the environment.

Source measurement and- control of all contained surface water is performed at the
Weldon Spring site to prevent the release of radionuclide-to-the-groundwater and surface
waters. Monthly storm water sampling is performed to monitor the transport and release
of radionuclides at the Weldon Spring site. Perimeter air monitoring is performed
routinely, as well as work place monitoring, to determine releases of radionuclides at the
Weldon Spring site.

Section 4.2.2.1. Three air monitoring programs are utilized at the WSSRAP to monitor
site specific areas; perimeter areas, and critical receptors. Site specific monitoring; in
addition to providing data concerning the contributions ef specific activities to the total
- airborne -inventory, will provide faster feedback concerning the effectivemess. of
engineering controls and data concerning dispersion patterns. Filters from site-specific
- -enssimonisors  will ‘e-collected-on-a-daily-basis-as-compared -to-weekly for.the perimeter. .
* " -gamplers, in-order to-assess.the-possibility.of accidental release of airbome contaminaats....
- Site-specific monitoring will ‘be -utilized -during - remediation. activities at the Weldop..
< +Spring Quarry. - Monitors- will be placed immediately outside the work areas based.on..
current meteorological conditions to assess aitborne emissions from specific activities and -
areas within the quarry.

5.11 The need for environmental sampling and analysis should* be evaluated, by
- - gxposure pathway analysis, for each site radionuclide effluent or emission {tiquid or
-pirborne).

Section 2. The exposure pathway analysis for the WSSRAP was performed to evaluate
the impact on human.or ecological receptors-due to radiologicat effluent or emissions

- fromy the WSSRAP » Sampling-or -measuremeni Jocations were determined based on.this
‘exposure pathway -analysis -in -order -to ensure :the. protection -of .the : public -and. the.
environment.
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t*...s. 8,12 . This analysis with appropriate data, references, and site-specific assumptions; along
with site.specific criteria for selection of samples, measurements, Instrumentation,
equipment, and sampling or measurement focations should* be decumented in the
site Environmental Monitoring Plan.

Section 2. The exposure pathway analysis was performed by-initially determining the
potential exposure routes and the factors to be eonsidered, and then using site specific
‘factors, determining those routes which should be evaluated -in the eavironmental
surveillance program. The selection samples, measurements, and locations were
determined based on the selected exposure routes.

5.13 A critical pathway analysis (radionuclide/ media) should* be performed,
“documented, and referenced in the annual Site Environmental Report.

The critical pathway aralysis is revised annuatly for inclusion in bath the environmental
- .»monitoring -pian-and the:annual site environmental report. : o

"S5.14  If the projected dose equivalent-from-inhalation of particulates-exceeds the criteria..
' " of Table 5-1, particle-size anslysis of the emission should* -be-conducted at-least-
anaually. - :

© Sections 4.2.1.1and 4.1.1.2. Particle size analysis will be performed on an annual basis
- on specific sources which have higher potential for airborne emissions.

5.15 For all new or modified facilities coming on-line, a pre-operational assessment
should* be made and documented in the site Environmental Monitoring plan to
determine the types and quantities of effluents to be expected from the facility and
{0 establish the associated environmental surveillance program.

" Section 3.~ Two' water -ireatment -plants~were: opgrationat.in-1993 .and the. chemical
stabilization/solidification pilot plant is expected to be operational in 1994, Additional
monitoring of these facilities prior- 10 operation was or will be performed based on a pre-
operational assessment as to the types and quantities of effluents from the facility and
esiablish pre-operationat characteristics of the groundwater, surface water, and ambient
air &t the Weldon Spring site,
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Preoperationzl monitoring is -also’ being performéd prior-to the construction of the

- disposal cell and supporting facilities, which will disrupt large areas of the chemical plant

arca.

Section 4.2.1. Engineering controls will be employed to minimize levels to those which
are ALARA and a particle size analysis will be performed annuaily to determine the
expected particle size comprising the effluents.

Calibration of dosimeters and exposure-rate Instruments should* be based on
traceability to Nationa) Institute for Standards and Testing (NIST) standards.

Sections 4.2 and 3.3.4. Calibration of monitoring systems requiring known value
sources is performed using NIST traceable radioactive sources or by the manufacturer
utilizing NIST traceable wind tunnels.

Gross radioactivity analyses should* be used -only as trend indicators, unless
documented supporting ‘analyses provide a reliable relationship to -specific
radionuclide concentrations or doses. o

Section 4.2.3.3. The WSSRAP has done extensive characterization of the Weldon Spring
Chemical Plant and maffinate pits area and the Weldon Spring Quarry o provide reliable

" relationships between radionuclides. In addition, the WSSRAP continues-to perform .

radionnclide specific analysis such as the critical receptor monitoring program.

The everall accuracy (+% accuracy) shonld* be estimated, and the appreximate
Environmenta! Detection Limit at a specified % confidence leve! for environmental
measorements for beta-gammas, alphas, and neutrons should* be determined and
the two levels documented in the site Environmental Monitoring Plan.

. Sections4.2.2. 1 and 4.2.2.2 Theroverall-accuracy-and-the-approximate Environmental

Detection Limit for the environmental measurements are documented in the previously
mentioned Sections.
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Sample preservation methods should* be consistent with the analytical procedures
used.

Section 6. Preservation of epvironmental samples is performed in accordance with
Environmental Protection Agency methodology for the analyses -of specific parameters.

Al environmental surveillance techniques shovld* be designed to take a
representative sample or measurement of the important radiation exposure pathway
media,

Sections 3, 4, and 7. The epvironmental sampling techniques employed at the Weldon
Spring site are performed in accordance with documented standard operating proceiures
in order to obtain representative samples of the mecia.

Sampling or measurement frequencies for each significant radionuclide or

- environmental mediom combination (e.g., those that contribute 10% or more to off

site dose greater than 0,1 mrem EDE from emissions fn a year) should* take into

" gecount the hali-life of theradionuclides to be measured and should*be.documented .

in the site Environmental Monitoring Plan.

The radionuclides that exist at the WSSRAP which contribute 10% or more-to off-site

-dose all have lengthy half-lives ‘and would have no significance on the sampling

frequency. :

"Background" or "control” location measurements should* be made for every
significant radionuclide and pathway combination {e.g., those that contribute 10%
or more to off site dose greater than 0.1 mrem EDE from emissions in & year) for
which environmental measurements are used in the dose ealeulations.

- "Section 3, Background sampling-and measurement-locations-have-been de&ignated_inr-

both the Weldon Spring Chemical Plant and raffinate pits area and the Weldon Spring
Quarry sites for all exposure media routes.
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An annual review of the radionuclide composition of effluents or emissions should*
be made and compared with these used to establish the site Environmental

Monitoring Plan.

Section 3.and 4. The radionuclide composition of exposure media at the chemical plant
and the quarry sites are determined annually for evaluation of additional environmental
surveillance.

Any deviations frem routine environmental surveillance requirements, including
sammpling or measurement station placement, should* be documented in an approved
revised site Environmental Monitoring Plan.

Sections 1.and 6.4, The. WSSRAP Envirommental Monitoring Plan is reviewed annually
due to the complexity and evolution of the remedial work being performed. A revised

- Environmenial Monitoring Plan will be issued if it is determiried that the momitoring
. program does. not ‘satisfy ‘the requirements -of ‘the ‘Department of -Energy otders:and
) apphcahle requirements or ifthere is a-significant change in requirements. - All variances..

“*from’ the program+scope are-documented in a-memorandum-to-project managammtmﬂ

- 'reported in the annual Site' Environmental Report. .

5.25

The air sampling rate should* not vary by more than +20% and total air flow or

- total running time should* be indicated; air sampling systems should* be leak-tested, .

flow-calibrated, and tested and inspected on a routine basis at a minimum, using the
calibration frequency recommendations of the equipment manufacturers.

Section 4.2.2.1, 4,2.2.2, and 4.2.2.3. Sampling systems are cajibrated in accordance
with WSSRAP standard operating procedures and manufacturers’ specifications. Alpha-
scintillation detectors are calibrated a minimum of every six months using NIST traceabie
radioactive sources. The gas-flow proportional counter is calibrated when repairs are

.made to the detector or {here has been a-potential-for-drift-in the readings. in.the.
equipment. The mass flow meter will be. calibrated- on..an annual- basis .by the

manufacturer in a NIST traceabte wind tunnel. If the flow rate in the field changes
more than 20% during the sampling period, the monitor will be evaluated to determine
if service is required.
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State and local gamé officials should* be consulted when selecting appropriate
protected species to sample,

The ecological monitoring program is designed in close consultation with local
conservation and protection agencies. Preliminary activities for annval monitoring relate
to sampling of game species within the surrounding wildlife arezs. State and Fedeval
collection permits are obtained as necessary for sampling and afl sampling programs are
reviewed with appropriate agencies prior to work. No sampling of protected species; i.e.
Federally or State listed endangered or threatened species is planned. Monitoring
activities for protected species are limited to visual observations and identification for
purposes of documenting occurrence of species within the Weldon Spring site area.

DOE Operations Offices and contractor staff should* ensure that groundwater
monitoring plans arve consisient with State and regional EPA groundwater
monitering requirements under RCRA and CERCLA, to avoid unnecessary
duplication. '

.-Section 1, The WSSRAF has-prepared the-Envirommental Monitoring Plandomeet the-

requirements for Department of Energy environmental monitoring programs.as specified
in Depariment of Energy Orders 5400.1 and 5400.5; the Environmental Regulatory Guide

* for Radiological Effluers Monitoring and Environmental Surveillance, and applicable

5.28

‘Federal, State, and Jocal laws and environmental protection. regulations. Copies of the
environmental monitoring plan are made available to the State and Federal regulatory
agenries,

DOE Operations QOffices and contractor staff should* consult with State and regionat
EPA personnel as needed to ensure that the requirements are incorporated into the
Radiological Monitoring Plan.

-+Section 1, ~All applicable Federal,»State, and local Jaws’and -environmentat protection.

regulations regarding radiological parameters are incorporated into the environmental
surveillance programs for the Weldon Spring site. Copies of the environmental
monitoring plan are provided to the State and Federal regulatory agencies.
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. .529 -Any changes in the-sii;e-speciﬁc u.r generic Factors should* be noted in the plan and
the retived or replaced values preserved for historical purposes,

Section 2. The site-specific factors effecting the environmental surveillance program are
evaluated, revised, and documented annuatly in the Environmental Monitoring Plan....

5.30 When neutron monitering is required, the method of measurement should* be based
on the anticipated flux and energy spectrum.

No significant neutron sources are present ai the WSSRAP.

5.31 The sample exchange Frequency for non-particalate sampling should be determined
on 1 site-specific basis and should* be documented in the environmental surveillance
files,

" ~Sections4.2.2:1, '4.2.2.2, -and -4.2,2.3. - The-sampling - frequency-for non particulate
sampling is documented in.the applicable-standard operating -procedures..and .in. the..
- - previously ‘mentioned Sections, e

£.32 Liquid milk samples should be refrigerated or otherwise preserved prior te analysis;:
however, the analytical procedure to be used should* be considered when choosing
- ..a sample preservation method, :

- The 1994 environmental program does not include sampling of milk products; therefore,
no sample preservation methods have been selected. Agriculiural products such as corn
and milo are primary foodstuffs grains within the 16 km (10 mi) monitoring area and are
sampled. The foodstuffs monitoring program is designed as a tiered sampling program.

- Dairy farms are few in the area-and currently three have been identified in the 16 km

| (10 iy border - Air-monitoring data indicate ne particulateemissions that-would-require
dairy product monitoring. :
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. .5.33 Asthey apply to enﬂranmnﬁtaj survei]lam activities, the general quality assprance
program provisions of Chapter 10 should® be followed.

Section 7. All environmental surveillance activities are performed in accordance with
the Department of Energy and site quality assurance progratn provisions.

6.0 LABORATORY PROCEDURES

6.1 Laboratory procedures and practices should* be documented in the site
Environmental Monitoring Plan (in compliance with DOE 5400.1.

Section 6. All laboratories performing analysis for- the environmental monitoring

program have procedures and practices documented in their specific quality assurance

project plans. At this time, the WSSRAP has several laboratories analyzing samples

collected as part of the environmental monitoring program. In addition, the WSSRAP
it proposed a new laboratory-specification-that will replace currenﬂy used laboratories.and.

add new ones. Due to the Targe amount of information required -form these laboratories, .
* % it would be ‘impractical~to. document -ail -of the -procedures .and . praciices . in..the:
* Environmental Monitoring Plan. :

6.2 Each monitoring and surveillance organization should* have a sample identification
. system that provides positive identification of samples and aliquots of samples
throughout the anaiytical process,

Sections 3.0, 6.3, and 7.2. The WSSRAP has a sample identification systern that
uniquely identifies samples for collection to data submitial to database usage (procedure
ES&H 4.1.1). Laboratories under contract to the WSSRAP generally have internal
sample tracking and identification systems, but sample identification is reported back to
“the WSSRAP using WSSRAP identification numbers.

6.3 The system should* incorperate a method for tracking all pertinent informaticn
obtained in the sampling process.

Sections 6.3 and 7.2. The WSSRAP has the Environmental Sample Tracking (EST)
system that is used to track environmental samples from collection to receipt to invoice
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approval for each laboratory under contract. The WSSRAP also has the Generic
Universal Retrieval Utility (GURLD) system that is used to maintain the environmentat
data received from the laboratories. GURU is utilized to comply Department of Energy
requirements, compare-data, and perform statistical analyses on routine samples that are
part of the envirenmental monitoring program.

6.4 To prevent incorrect analysis results cansed by the spread of contamination among
samples, each lzboratory should* establish and adhere to written procedures to
minimize the possibility of cross-contamination between samples.

This requirement is not summarized in this plan, However, laboratories under contract
to WSSRAP have stand_ard operating procedures that specify identification and prevention

- - of cross-contamiination among samples. In addition, the WSSRAP Verification Group
and the. data reviewers request validation for data that is suspected fo be in eirer or
cross-contaminated.

6.5  High-getivity samples shonld® be kept separate from low-activity samples. . . - ..

This requirement is not summarized in this plan. However, Jaborztories under contmact

to the WSSRAFP have Nuclear Regulatory Commission licenses or similar State licenses.

These laboratories screen samples received from the WSSRAP o determine if they can

. accept the samples, - According to requirements in their licenses, they can only accept

samples whose activities are below specific levels, Most laboratories have controlled

.. ~areas that process samples with activities above a certain level. Generally, environmental
samples ¢ollected from the WSSRAP have low activity.

6.6  In addition, the integrity of samples should* be maintained; that is, the degradation
of samples should* he minimized by using proper preservation and handling
practices that are compatible with the analytical methods used.

Section 7. WSSRAP standard operating procedures (ES&H 4:3.1:and 4.4.1) outline the

proper preservation and -sample handling practices. These procedures explain what
paramelers are compatible with similar parameters.
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6. T . To provide that the analyses performed _abe consistent and of the highest guality,
specific analytical metheds shonld* be identified, documented, and used te fdentify
and quantify all radicnuclides in the facllity inventory or effluent that contribute

10% or more to the public dose or environmental contamination associated with the
Sitﬂ» :

Section 7.2 and Appendix B. A variety of WSSRAP and subcontractor procedures,
plans, and programs aze utilized to ensure that analytical -methods are of the highest
quality. The analytical methods are identified and documented in Sections 6.1 through
6.6 of this appendix.

6.8 Standard analytical methods should® be used for radionoclide analyses (when .
available}, and any modification of a standard method{s} should* be documnented.

Sections 6.3 and 7.2. Some radionuclide analyses have modifications to the standard
*-'* mathed, "All changes: to- standard<methods-are reviewed.and approved by .the ijeqt
Management Contractor prior to analyses.

6.9 In addition, methods, -mquh'ements, and necessary -documentation should* be
specified in any analytical contracts established with outside laboratories.

Sections 6.3 and 7.2, The specifications of the contracts with the laboratories inciude.
the requirements for documentation, methods, and other requirements regarding quality
assurance. Laboratories are audited annvally to confirm their compliance with these
issues,

6.10  All sites that release or could release gamma-emitting radionuclides shouid* have the
capability {either in-house or ouiside) of having samples analyzed by gannna Tay
spectroscopy systems.

- “This - requirement is not summarized in ‘this plan. -However," the 'WSSRAF has the
capability of analyzing gamma emitting radionuclides using gamma-ray Spectroscopy and
also has the capability of analyzing for alpha‘beta emitting radionuclides using a gas—ﬂﬁw
proportional counter and an alpha spectroscopy system.

migargijoannaempddappendix. & A-A0




R s G B

11994

. 611 - Countlng equipment should* be cahhrat&d usmg, at a minimum, the calibration
frequency reconnntndatium of the manufacturers so that accurate results are

obtained.

Section 4.2. All counting equipment is calibrated using the calibration frequency
recommended by the manufacturer and in accordance with -Procedure ES&H 2.6.4,
Ludlum Model Scaler and Model 43-10 Detector: Gross Alpha Measurement Qperasion
and Calibration.

6.12 In addition, check sources shouid* be counted periodically on all counters to verify
that the counters are giving correct resulis,

.This requirement is not summarized in this plan. However, check sources are
periodically counted to verify that the counters are giving correct resulls in accordance
with Procedure RS&H 2.6.7, Calibration and Operation of the WI-1000 Low
- Background ‘Gas Flow Proportional- Counser. : Lo

6.13 - Samples that are sent off site for-analysis or for laboratory.intercomparison should?®.
. be monitored for contamination and radiation levels and packaged in-a manner:that
meets applicable transportation regulations and requirements.

This requirement is not summarized in this plan. However, samples that are sent off site
for analysis are monitored for contamination and radiation levels in a manner that meets
-applicable transportation regulations and requirements. This is accomptished by the Site
Shipping Officer, who is also responsible for properly packaging the shipments in
accordance with Procedure RC-17s, Off-site Transportation of Hazardous Materials.
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7.1

7.2

7.3

. DATA ANALYSIS AND ST&’I_‘ISTICAL TREATMENT

The statistica! techniques used to support the concentration estimates, to determine

their corresponding megsures of reliability, and to compare radionuclide data
between stations and times should* be designed with consideration of the

characteristics of effluent and environmental data.

Section: 6.1. Environmental data are statisticaily summarized using known and proven
methods to determine the distribution, central fendency, dispersion, and outliers of the
data. ‘The statistical techniques take intc account the characteristics of skewed
distribution of time series data, high varisbility analytical results, missing data, and
results below the analytical detection limits. All new data are evaluated against the .
corresponding historical statistics. Apparent outliers are only excluded from use after
investigation confirms that an error has been made during sample collection, preparation,
measurement, or analysis process.

Documented and approved sampling, _'smnpie-haud]ing, analysis, and data
management fechniques should* be used to fredu_ce variability of the. results as much .
as possible. ' :

Section 6.1. Standard operating procedures have been developed for environmental
monitoring activities specific to the Weldon Spring site. These procedures have been
developed from Environmentat Protection Agency and Depariment of Energy guidance
and " standard. industry practices, Personné! undergo training specific to their
responsibilities varying from procedure review through classroom training and "hands
on™ training under the supervision of a qualified individual.

The level of confidence in the data due to the radiological analyses should®* be
estimated by analyzing blanks and spiked psendosamples and by comparing the
resulting concentration estimates to the known concentrations in those samples.

Section 6.1, Numerous quality control samples are collected in support of environmental
monitoring activities including blank samples, matrix spikes, and matrix duplicates. The
confidence level of the data is estimated by comparing the results of the quality conirol
samples with known coacentrations.
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- 7.4  The precision of radionuclide ﬁpa]ytical.msults shonld* be reported as a range, a
variance, a standard deviation, & standard etror, and/or a confidence inte:_wal.

Section 6.1. ‘The environmental monitoring data is statisticalty summarized by the
determination of fhe range, variance, and standard deviation of the data values at each
sampling location,

7.5  Datashould®* be examnined and entered into the appropriate databases promptly after
analysis.

Section 6.1, Immediately upon receipt from the laboratory, all new data are verified and
entered into the WSSRAP database {Section 7.2).

.46  When selecting the data to be considered, outliers should* be excluded from the data.
ouly after investigation confirms that an error has been made in the sample
" - polection, preparation, measirement, or data analysis process.

~Section - 6.1. -Apparent -outliers- are~qualified - and - excluded - from . use..only .after .
investigation confirms that an &rror has been made in the sample collection, preparation,
measurement, or data analysis process. Procedures are employed to aid in. the
interpretation of the data and to improve the quality of the results from the program by
helping to-detect erroneous measurements. -

7.7  As each data point is coflected, it should* be compared to previous data, because
such comparison can help identify unusual measurements that require investigation
or further statisticat evaluation,

Section 6.1. All new data are evaluated against corresponding historical statistics to aid

“in the identification of unusual data values which may require further investigation or
evaluation in accordance with WSSRAP standard operating procedures,
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7.8 Asthey appty to data analysis and statistical treatment activities, the general quality
assurance program provisions of Chapter 10 sheuld* be followed.

Section 7. Overall data management activities for the WSSRAFP are detatled in the
Environmental Data Administration Plan. This plan provides guidance for the
development of sampling plans, describes data management activities, and details general
data quality requirements. These general data quality goals have been adopted for this
environmental monitoring plan. The primary activities associated with this environmental
monitoring plan include data verification, database management, and data vatidaticn.
These programs document the quality of data generated by on-site and off-site analyses
of samples. o

8.0 DOSE CALCULATIONS

' 8.1 Except where mandated otherwise {e.g., compliance with 40 CFR Part 61), the
. assessment models. selected for -all - environmental dose assessments ..should®.
appropriate characterize the physical and environmental situation encountered. . ..

Section 6.2. .Assessment models selected for environmental dose estimates.at the
WSSRAP are intended #o assess accurate and realistic radiation doses fo the population
and to a hypothetical maximally exposed individual that could result from remediation
. activities. - Environmental monitoring data are used either as direct input data in dose
calculations or where appropriate, serves as data input in exposure and dose models.

8.2 The information used in dose assessments should* be as accurate and realistic as
possible, '

Section 6.2. Radiological dose assessments for selected environmental media employ
data from the effluent monitoring-and environmental surveitlance programs in order to.
ensore that the data are accurate and realistic.
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Complete documentation of assessments of the radiation dose resulting from the

operation of DOE-controlled facilitles should* be provided in a manner that supports
the annual site Environmental Monitoring Report, Environmental Monitoring Plan,
or other application, and show the 1) models used, 2} computer programs used, and
3) input data and data source assumptions made.

Section 6.2, The annual site environmental report includes documentation of the models,
computer programs, input data, and data sources used in the assessment of radiation

doses.

Default values used in model applications should* be documented and evahzated to
determine appropriateness to the specific modeling situation.

Section 6.2. ‘Model defanlt values are evaluated to determine the appropriatencss of the
values as they apply to the modelling sitvation. The use of default.values s documented
with the resuts of dose modeling.

" When performing human food chain assessments, a complete set of human exposure

pathways should* be considered, consistent with current methods (IAEA 1982;
Moore et.al. 1979; NCRP Report No. 76; NUREG/CR-3332).

- Section 3.4.4.2 and 6.2, :The foistuffs sampling program provides data to determine

the projected dose to off-site persons from an air to crop to human exposure route. A
projected dose of < 0.1 mrem/yr dose to a member of the public has been estimated.

Surface water and groundwater modeling should* be conducted 25 necessary to
conform with the applicable requirements of the state government and the regional
office of the EPA.

‘Séction 3. The WSSRAP has received no specific requirements.to.perform groundwater..

or surface water modeting from the State or regionat regulators, Pursuant to CERCLA
and RCRA guidance, the WSSRAP has and continyes to conduet a vancty of
groundwater contaminant transport modeling efforts.
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. ‘The general quality assurance program provisions of Chapter 10 should® be followed

as they apply to performing calculations that pssess dose impacts.

Section 6.2. Al general quali!y ASSUTANCE Program _prmrisinns are followed as the}.r apply
to performing calculations that assess dose impacts. : :

RECORDS AND REPORTS

Accordingly, DOE officials and DOE management and operating contractors should* |
jdentify and comply with the relevant requirements.

Section 6. Activities at the Weldon Spring site are performed in accordance with
Department of Energy Orders 5000.3A, 5400.1, 5400.5, 5284.1b. and 5484, 1; National
Pollution Discharge Elimination System permits issued by the Missouri Department of

* Natural Resources; and the Federal Focilities: Agreement, as well-as -other applicable
* Federal, State, and local laws and environmental protection regulations.

- Timely notification "of occnrrences -and information involving DOE -and -its
© -contractors shouwld* be made to the appropriate DOE officials and to other

responsible authorities.

‘Section 6. Reporting of all occurrences listed in Department of Energy Orders 5400.1,

5400.5, and 5484.1 is performed in accordance with Department of Energy Order
5000.3B, ' '

Auditable records relating o environmental surveillance and effluent monitoring
should* be maintained.

Section 6. The WSSRAP ‘maintains an -Environmental Data Administration. Plan
(MKF and JBG 1992d) which governs sampling -plar preparation, -data verification and
validation, database administration, and data archiving. - All environmental data from
sampling, analysiz, and guality review programs are maintained in hard copy and
electronic copy. All original documentation is transferred to the Project Quality
Depattment and stored in a controlled area in a fireproof safe.
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Calculations, computer pragrams, or other data haudlmg should* be recorded or
referenced.

Section 6. Computer programs and data management systerns utilized at the Weldon
Spring site are the Bnvironmental Sample Tracking (EST) system, the Field Sampie
Tracking (EST) System, the Generic Universal Report Utility (GURU) program, the
Safety, Health, and Radiation Protection (SHARP) program, the Site Wide Audit

" Tracking System (SWATS), and the Waste Inventory Tracking System (WITS).

2.5

10.0

18.1

10.2

As fhey apply to reporting and recordkeeping activities, the general quality
assurance program provisions of Chapter 10 should* be followed,

Section 7. Standard operating procedures are maintained and documented to-ensure the

quality of the environmental monitoring program and those activities which influence the

pProgram.
QUALITY ASSURANCE

In sddition to tbese plans, the Environmental Monitoring Plan- should* contain.a
sectior on quality assurance and should* cover the monitoring activities at each site,
congsistent with applicable elements of the 18-element format in ANSI/ASME NQA-1.

Section 7. The quality assuzance section of the environmental monitoring plan outlines
the requirements for fhe activities at the WSSRAP, which is obligated to comply with the
requirements of ANSIVASME NQA-1 as outlined in Department of Energy

Order 5700.6C. A Quality Assurance Program is maintained for the Weldon Spring site, |

which addresses the requirements of Depariment of Energy Order 5700.6C. Also, a
project specific Quality Assurance Project Plan describing how various aspects of

~Department- of Energy Order 5700.6C and -the Quahtykhssurance Program will be
-implemented at the: Weldon-Spring site, : . :

Periodic audits shouid* be performed to verify compliance with operational and

quality control procedures.
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Section. 7. Audits are pﬂ'formed penodlcaliy to evaluate quality related activities in the
envitonmental monitoring program. Analytical laboratories performing analyses for the
Weldon Spring site are audited annually by Weldon Spring site persomel from the .

~ Project Quality Department and other related departments. The Project Quality
Department routinety andits site operations associated with environmental monitoring
activities. The Weldon Spring site is also routinely audited by external entities, including
Department of Energy-Headguarters and Department of Energy-Oak Ridge.

10,3 The following requirements from ANSI/ASME N(A-1 should* be followed: Planned
and scheduled audits should* be performed to verify compliance with all aspects of
the quality assurance program and to determine its effectiveness. These audits
should* be performed independently in accordance with writtem procedures er
checkllsts by personne! who do not have direet responsibility for performing the
activities being audited (i.e., supervisors cannot audit their own facilities). Audit

. results shouid* be documented and reported to and reviewed by responsible
mapagement. Follow-up action should* be taken where indicated.

Section 7. -The'ijee;*Qua]it}r'Departrnent*muﬁnely audits -environmental -monitoring.
activities to evaluate: comphiance with project-specific-procedures s Audit-reports. are
generated and corrective actions are monitored by the Project Quality Departiment.

10.4 - The elements of a quality assurance program plan should* be derived from the 18
criteria in ANSI/ASME NQA-1 and those stipulated in 10 CFR Part 50.

‘The WSSRAP complies with the requirements of ANSI/ASME NQA-1 in accordance
with Department of Energy Order 5700.6¢c. The WSSRAF 1s not a nuclear production
or utilization facility and, therefore, the Quality Assurance program is not derived from
the criteria stipulated in 10 CFR Part 50 which pertains to these types of facilities.

10.5 Radiation measurement, including portable instruments, environmental dosimeters,
in situ monitoring equipment, and laboratory instruments, should* be calibrated
with standards fraceable to NIST calibration standards (NCRP 1978; National
Bureau of Standards Special Publication 609).
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- Section 7, Calibration of -all radiation measurements is performed in accordance with
documented procedures, industrial practices, and Department of Energy Orders. which
have standards traceable to NIST calibration standards. '
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Data Quality Requirements
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APPENDIX
Document Hierarchy for the Environimental Monitoring Plan
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APPENDIX D
Telecon Fromy L. Hopkins to File Regarding the Use of*
Uncensored Data Sets, Dated June 1, 1992
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o  INTER-OFFICE CORMESPONDENCE

LMTE:
w

FAOM:

_ SUBJECT:

Fpmm 237-A J0M B-57

m:husers'\bickmyerienviuncens.lh

June i, 1992

File _7/4 7,1* -

Loren EBopklns.

TELECON ON UNCENSORED DATA

Date of Telecon: May 27, 1992
Caller: Loren Hopkins | _ | oL

Cali to: Bob O'Brien, Statistical Policy Branch of US EPA,
washington, DC _ -

Telephone: {202) 260-2683

SUBJECT: UTILIZING UNCENSORED DATA IN STATISTICAL
CALCULATIONS | T

Mr. O'Brien returned mv call regarding this subject. I
explained to Mr. O'Brienm that the 1321 DOE Environmental
izt uide : dioclo: i1 cnitorin

Epvironmental Surveillancs specified the following:

7.3.4 iLess-Than-Detectable Values -

‘Menitcring programs often include measurement of extremely low

concentrations of radionuclides, below the detection limit of
the counting instruments. Data sets with large numbers of
legss=-than-detectable values need spsciel considexation in the
stetistical analyses (Gllbert 1887).

Less-than-detectable data will produce numerical measurements
with valges below the detection limit and scmetimes negative '
values. 2All of the actual values, including those that are
negative, should be included in the statistical analyses.
Practices such -as assigning a zerp, the detection limit value,
or some in-bhetween value to the below detectable data peint,
or discarding those data points can severely bias the
resulting paramefer estimates and should be avoided.

When analytical instruments or laboratories do not supply the
actual values for readings less than the detection limit, but

‘make some designation such as "ND", thée actual values for

those data points should be obtained. When obtaining these

_ data points is not possible, at least the number of less-than-
detactalble values should be obtained. . :

R




- n ) [n]

Data from censored distributione (for-which the number of
 laess-than-detectabls values is known) are more amenable to.
standard statistical analyses than are those from truncated
distributions (for which the number of values below the
detection limit are not known), which require special
‘gtatistical techniques (Gilbert and Kinnisen, 1981).

' I explained that in incorporating uncensored data (including :
negative numbers) in our statistical calculations, in one case
we obtained a negative dose. We question the use of applying
the policy of incorporating uncensored data across the board
because the results of ueing means derived from uncensered
data may lead to physically impossible results, In additiom,
we were wondering L1f some sort of welghting approach should be
applied to data below the detection limit because there is
less confidence associated with these values. I asked if he
had any feel for when the use of uncenscred data should or -
should not be applied and if there was a study that validated
this request for incorporation of uncensored data. HMr.
O'Brien did not have an answer for me and raferred me to
Richard Gilbert at Batelle (50%) 375-2973}. S

¥ called Richard Gilbert and explained the gituation and
concerns I had explained to Mr. 0O'Brien. He was not awareg of
the DOE quidance and was not aware thet he was referenced in
the guidance. He felt that any across-the-board application
cof his recommendations of the use of uncenscred data was ill-:
founded. He recommended that we use scientific, professional -
judgement in including uncensoread data. ' In general, he felt
we shonld obtain and use uncensored date since he felt it
still contained some meaning. However, if the results were
not possible, we should include a caveat and explain our
reasoning. :

 Mr. Gilbert suggested I look up & paper by Diane Lambert
antitled Non-detects, Detection Limits and the Limit of
Probability", from the Journal of the Agexican statlstical

_ t regarding my question with weighting data below
the detection limit with less confidgence. '

LX/cch

n:\usnrs\hinkmyef\env\untansu1h

T e e L LLTTNC T ER R i



	Abstract
	Table of Contents
	List of Figures
	List of Tables
	1 Introduction
	2 Objectives and Rationale
	3 Environmental Surveillance
	4 Effluent Monitoring
	5 Meteorological Monitoring Program
	6 Environmental Monitoring Program Adminstration
	7 Quality Assurance
	8 References
	Appendix A
	Appendix B
	Appendix C

