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ABSTRACT
. The Weldon Spring Site Remedial Action Project monitoring: program:is: designed to
- address pathways. and constiments in a changing waste setting and -to. furthiér ¢hafacterize the
- waste-units-in-order-to ‘model their behavior under speoific-conditions—-Site. specific critedia
---**mm&*m pimmmg**pathway mwﬁwm Magml

mncentrauuns depth to. groundwater geol huw l:ha am_;g

measured. The migrating surface waters will be sampled along their courses to track their
behavior until the concentrations are diluted or otherwise rendered indiscernible from
background levels, Groundwater will be sampled at locations of known or potemtiazl impact to
meonitor the effects of remedial actions on groundwater quality and to monitor contaminant levels
which may exceed water quality standards. Groundwater which surfaces at springs will also be
sampled to provide a complete assessiuent of the groundwater system.

are congidered "critical receptor” locations and will receive focused attention. Agriculturyl
-products-are-monitored as part of the-charactesizetion.-of foodstuifs. and o.established maingal. .
levels of vadionnclides. Radionuclides -in agpatic' ecosystems are -monitored--to--assess-
environmental conditions. This characterization, alomg with the determinations made during
subsequent, routine biological and sorface water . samp]mg will meet the environmental
- monitoring data-needs-of the project. .

This plan is prepared to detail the environmental monitoring requirements for the project.
This plan is te be reviowed annvally and reissned at least every 3 years in accordance with
- Department of Energy Order 5400. 1. - Revision 2 of this document i the result.of the refsmance.

programs based on activities at the site.

DOE/OR/Z 1548-424, Rov., 2 i

Site features reoeivingsurf&oewaternﬁ]lb&samplad,andmnmnﬁnantlwelswﬂlbe.

‘More imensive work-area : monitoring “will ‘provide knowledge of real-time -aithoras--
emission levels. Specific locations around: the site where thers is concentrated human-activity -

of two NPDES permits for the project and the re-evaluation of groundwater and air monitoring -
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1 INTRODUCTION

The Weldon Spring site is located near Weldon Spring, Migsouri, 48 km: (30 mi) west.
of St. Louis, Missouri. ‘The site consists of an inactive wrasinm:-production facility including
- raffinate: pits, -a+ohemical plant, -an -abandoned: hm&sm*'qtmrry“"miﬂ ~A5sociated vmunty.-
pm& . Theseareas.contan
from previous operations at the site.

.. Remediation..of the Weldon Spring site is being condocted under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) and as part of the U.S.
Department of Energy Environmental Restoration and Waste Mapagemeni Program, The
program is known as the Weldon Spring Site Remedial 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 uses. An environmental
. documentation approach has been developed that satisfies the requirements of both the CERCLA,...
rt- oo s vd§-amended by-the-Superfimd imendments:and .Reauthorization-Act (SARA), and the Nattomal:-
+ Environmental Policy Act (NBPAY-+The vesulb of-thiz-precess:is-the Reeord-of Demmm{ﬁeﬁ:&-}«
on uliimate disposal of the. Weldon . Spring.site.wastes. which was. issued in-October- 1993... ...

: Depaniment of Energy Order 5400.1, General Emvironmental Protection Program,
requuestheprepa:atwn of an Environmental Protection’ Program Implementation Plan at all
il ; £ BEnargy-sites. #Fhe: Woeldon. Spring -site Enironmental: Protection: Reegrarm
bﬂplcmeumtmnﬁm {EPPIP) (Ref. 2) details the mathods by which the WSSRAP will comply
. with this order. Because-the WSSRAP 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 EPFIP meets the intent of Department
of Energy Order 5400.1 while being tailored to the unique agpects of a remedial action project.
a0 e o T 0E WSSRAP hassprepared this Environmental Monitoring.Plan (EMP) to meet the-requirements-
e [+ Department chymmwmmsmdﬂW-

BT hﬂ-ﬂd -&lﬁmmmmw#’ Br},hhawm heiloy

EATY Ry :'l?hi&-envimnmentalamnimﬁng:plan»istﬂbemriawedfa:nnua]ljamﬁnissued”at:lmI:wery
- .three .years-in-aceordance with-Department- of Energy -Order 54001, Annual reviews-will be

DO/ ORZ1548-424, Rev. 2 _ : 1
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documented and summaries of needed revisions will be transmitted to the Departrent of Energy
along with expected dates of issuance. If during the monitoring year, significant deviations or
alierations to this plan are necessary, mpmwhyﬂwmpanmmtufﬂwgywiﬁbﬁabmaad
Any : demaumoralmuonswﬂalaobﬁmnnmarmdanddacummmdmﬂmmalsme
mmmuentalmpmtfﬂrlhﬂyearofmnﬁlm o &

1.1 Purpose S

. ..t Department of ‘Energy Order 5400.1 requires-the: preparation of an envirenmental
monitoring plan to define the effluent monitoring and environmental surveillance required to
. - demonstrate compliance with applicable Federal, State, -and local environmental protection laws:
and regulations, executive orders, and internal Department of Energy policies. '

The purpose of this plan is to detail the environmental monitoring requirements at the
Weldon Spring site. Environmental monitoring is performed at this site to document. and
: :-.;~quanufywtenualwbhcupnm mpmpwmmmmdmmmﬁmm

. to demonstrate compliance with.applicabileds; regulatery.soquirements.-. The sonitaciug .

program also verifies adherence to Department ﬁf&mmmmmmm
supports remedial planning.

1.2 Scope

This plan describes the effluent moaitoring and enviroamental surveillance activities that
will be performed at the Weldon Spring site. These activities include monitoring of surface
water, groundwater, radon, gamma exposure, air particulates, biclogical, -and meteorological
conditions. The plan also describes applicable monitoring requirements, analytical methods
used, and quality assurance measures. Details and rationale regarding sampling frequencies and
e ~--apalytic..parameters.are. .provided s lso presented - are~summaries-of-additional=programs.
it dimim i dtplemented, MMWWMMJ Mm,.-, _
"T-_‘.mm dirit aimm%mmﬁmm&mmp NS ORAOTI O] -
*,,éx,a'.'.;:_g‘.g»§;n;:m'-'~_f*ﬂgﬂlﬂw.dﬁ‘ Hteriagtatonyenty i lllﬂhldﬂdmw &mm“ﬁ%ﬂw
statﬂments»areapphcabhatﬂ the-WESRAP, recognition-of-satisfying ; , o
. o, 516X anvdoin, Appendix A swhere criteria-statements mnﬂ-applmable,qus&ﬁmﬁmimﬂﬂiﬂﬂm
is only included in Appendix A.

DOBMIR/2I548-424, Rev. 2 2
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1.3 Site History

In April 1941, the Department of the Army acquired 6,974 ha (17,232 acres) of land,

- and the-Atlas Powder-Company opemtedfmafmzaﬁhﬁmmiumﬂm ~ane ditsitrotoluene

- (NERrexplosivessproduction lines there from MNovember i Jerwary 1944 as part-ef

. - the facility known as the Weldon Spring Ordnance Works. 11mcmnmining16prodnmonhnes
etk s mmdmnbumd"aﬁms&mﬁmm wmmmmw Amgm_

e VT

-landhadheen l:ransfenedto theSmeofhﬁssmn (August AL Bus-chMemona] Cunsmratim-
.AmandedunSpnnngmmhnnArm)mdemvmofLﬂsm(agnwmmlm“m

‘Bxcept for several small parcels:transferred to St. Chardes County, theremammgpmperty
became the Army training area.

- Through a Memorandum of Understanding between the Secrefary of the Army and the
_ Generat Manager for the Atomic Energy Commission (AEC), 83 ha (205 acres) of the former.. .
o2 *mﬂnatme mwmﬁermdin May'ﬁg‘jﬂ $o-the. AEC fortherunsﬂucuon ‘of the Welden-
--"-by -Atlas indar and the Army pnontcﬁmumctmmﬁf ﬂ:vfﬁad*mmnalsplmﬁwﬁnﬁb%; :
the feed materials plant was operated as-an integrated facility for the conversion- of-preeessed--
uranium ore concentrates to pure uranimnm trioxide, intermediate compounds, and uraninm metal.
A small amount of thorium was also processed. Wasics genemtedmnng these operations were -
stored in four raffinate pits on the site,

In 1958 the AEC acquired title to the Weldon Spring Quarry from the Department of the
- Amay. . The quarry was located-approximately 5.6 km (3.5 mi) south of the feed materials plant.
The Army had used it earlier for disposal of wastes from the mannfacture of TNT and DNT,
and for disposal of TNT-contaminated rabble during operation of the ordnance works. Prior to

m m. St. iﬂﬁﬁ ﬂthﬂ'?rmye I:IWIS.HT H-du':fhnh Epel st L ey g e | ol
. uncontained wastes, and-contaminated process equipment. R P

DORIOR/ 21545424, Rev, 2 3
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The Weldon Spring Uranium Feed Material Plant was shit down in 1966, and in 1967
the ABC returned the facility to the Department of the Army for use as a defolizat production
. plant to be known as the-WeldonSpring Chemical Plant.. The - Army. started removing equipment
anddacuntannnatmngcmlbuﬂmngsm 1968, hutthadefohantpm}wtwascancelndm 1969
-~ eforeany processequipment was installed Tl Arrmy-setanerespma
. - facilities.at:the .chemical plant, hutﬂmzﬂﬁha;{ﬂ:aﬁe}mmﬂmmfﬁmpiﬁ
i, w, . noiagtransferred-back.to:the ABC, ~Fromi 106910308 ctheustatisuf thedieldon-Spring site. did
a0 o e ik TIORchange -~ The EWEWMWIWWMWM;

y .. the -chemical -plant -and quarry- were transferred: from: the-Department -of ‘the Army to0 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 Management Contractor for the WSSRAP was selected in February 1986. In
July 1986, a Department of Energy project office was esiablished on site, and the contractor,
MK-Ferguson and Jacobs Engineering Group, Inc., assumed control of the site on
October 1, 1986, ThequanywusplacedonﬂleEnwmnmemaletemOnﬁgency Nation:
. Priarities List. (NPL) in July. J98Zqi PARLINEL) ry-redesipgnated.the Majara
—-Acquisition System in May 1988, - The: chem:alﬁaut*and mﬂ‘inate pitswwndﬂdmm -
in March 1989.

Under the CERCLA process, a focused Remedial Investigation/Feasibility Study (RI/FS)-
gt cewioEnvironmenial Assessment-viasiisede-document-the propesed management-of the-wastes in the-
quarry. Compared to the full-scope of the RI/ES, the focused RI/FS was appmpriai:e for the
bulk wastes since removal will decrease the threat of release of contaminants and is consistent
with a permanent remedy for the entire site (Ref. 4).. The NEPA/CERCLA environmental
documentation process for the quatry 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.

g g P sisRemedial-investipationstmen matmthttedwtitheschemicalnilan

3 H&#ﬂad‘rﬁmﬂﬂd?‘mgw w8 o TR T LA ew 1

e T A ih&grmmdwater OnsSitEs i . |
+. lakes, surface. water.. degﬁumd Wmdmmmgmﬁmm. '

wvpa-Wastes: s - Thesresulisvofeeach of rthesevinvestigations- have ‘beenpublishedin-the -Renedal-
Investigation Report for.the.Chemical Plant Avea-of the Weldon-Spring-Size (Ref. 5). The.

DOEOR2LS45-424, Rew. 2 4
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Record of Decision (Ref. 1) will markthe selection of the final remediation and disposal method

* September 1993.

raem i deverabema-interim response WMW WESRAP: mlntsm
e wmﬁmﬂmmvmesm will not-chengresthesy dispesel-method bt bave-beea.
i vmmmmmm eliminate- conditions- mmmmwmmﬂ threats {0 JNM'
e e T W “phiblic healthar-ther envirtmiment W@JWWWW :
R - exposed friable-asbestos, overhead piping, polychlorinated tiphenyl (PCB) electrical equipment;
power pales and wires, demolition of nonprocess buildings, isolatton and capping of Ash Pond,-
capping of some other highly contamivated areas, and consolidation of containerized chemicals.

| DOB/OR21543-424, Rev. 2 5
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2 OBJECTIVES AND RATIONALE

The goal of the Weldon Spring Site Remedial Action iject (WSSRAP}mtopmtectand
mhanmmtmrmvummmt while pmtemng -the. public dunngwmmedml -activities. The action

ﬁfﬂe%&mﬁpm:gﬂuramnm Feed Materials-Baistand+é- S don-Serins
mﬂmmml«.mm snission;. e ———
operational activities of the project. ' e

The WSSRAF objectives. for the envirommental profection program are as follows:

. Td assess compliance with apphcahla environmentad quality standards and public
exposure Limits.

= . To measvre background levels and site specific compound levels.
* To measure the eﬁectweness of effluent treatment and -cantrols.

To assess the validity and effectiveness of exposure -models.

To measure the long term buﬂdup and assess environmental trends from sﬂa-released
contaminants, ' e

To detect and quantify unplanned releases.

This Enviroromental Momitoring Plan describes the rationale and design criteria for the
monitoring program; designates the extent and frequency of monitoring and measurements;
muuﬂ;ﬂwpmc&dmmdom labmatory aﬂal}tsﬂﬁ *quallty ~ASSUFAACES: TOQUITEments -and - programs.

.- - I, case-of deviations: from: this: Jplan,rﬂthaﬁamﬁnhnnallyunLMuaa :of: mlm
mtmdethewnmlmfthemwmwﬁbmm ConCOTTente wilvberobinived from -
- the . 'U. &~ Department.»of - Boergy., - Examples-inchide~ "mdut:uans*‘oﬁ-"mmphng ﬁequencﬁ

DORFOR/Z1548-424, Rev, 2 s f
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elimination of sampling 1ucatmns, ehmmamnﬂfamlymdpammﬂem orusenfbssstnngmt
analytical methods.

.TheWSSRAP environmeittal mmmwwm
{l}ﬁfﬂumtmummmgfand@)mv onmental-susveillasee iR te

quant:tles of substznces in migration pathways fmn:t -the -gite - at 1@@&@&&1’ o in pathways
Ly 5. ammwm apphmb]ga ek areaul o serc s kb ol o 15-:

o i £ NESHAP - ormitmitdealiant et Lt R

- Poliation Dm:harge ‘Blintination- SystemTNPDES]) m mﬁmnmi:nml'sutvmﬂanw Program .
generally reviews environmental media within or outside the site. boundary for the presence and
concentration of site contaminants to detect and/or track the migration of those coataminants.
Surveiltance data are used to assess the presence and magnitude of any radiological or
toxicological exposures to.members of the public, or toassess theeffects, if any, on the local
envitonment.

‘The Weldon Spring site has maintained. a relatively stable configuration of its waste
materials since cessation. of plant operation-and-decontamination of some process-buildings in-
the. early .1970s. It is -believed ‘that this” stability has-allowed the site-to- achieve-a rough-
equilibrinm regarding the migration of contaminants from the site. Since the chemical plant and
quarry are presently under active remediation, the nature of the waste vnits and their physical
positions and chemical states are subject to disturbance. The monitoring progrant has been
rpmiesssmnnisdesignedetovaddress spathways.-and-constitaents- in -a changing: wastassetting-and o further.
characterize the waste units in order to model their behavior under specific conditions.

The Depariment of Encrg;,r 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 objective

o .« 0f Ahe - IWSSRAP environmental monitoring program is to generate -data-needed to achieve.
s i st , ey pTEgBlEQTEcomplinnce andiasseastheimpactsof contaminants-on'the publicsandsemi ronments:
Hig e o qumﬂm,mmmumawmmmmmnmw@w

s “on i Hhis phnmsdd'masnawchmmﬁ mmmqhﬁwmmmﬁh& collected, mm_smﬁm.;
gwss wrapiwhetheppenvironmental » changingsadradatharasis : .
_activities are impacting public health or the envn'onment Whﬂre aﬂdﬂiﬂﬂﬂl data points or
i e denSity.ds Tequired fo,verify trends.or more closely evaluate:envitonmental,conditions, additions
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. samples may be collected that are not defined in the plan. Those samples will be collected to
serve the objectives of the environmental monitoring program at the Weldon Spring site and will
be consisient with the guidelines of the DOER 5400 Orders. The following mdﬁsc:rihesthe T
pathway avalysis.performed by the WSSRAPR mma&mm-pmgmm+ e

21 Pathway Analysis

- Weldon Spring site, it is mssarjr B0 {:unduct a *palhway analys:s Exposure ‘pattways- are
idemtified considering the source, mechanisms of release, type and location of contaminants at _
the site, and the probable environmental fate (persisience, partitioning, transport, and intermedia
transfer) of these contaminants and the location and activities of potentially exposed receptors.

- Table 2-1 identifies 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 fimare conditions, Aa exposure pathway is considered complete

- if a link-can be: shown. between -one or ‘more-comaminant . sources, ~through one Or - ore-
enviropmental trapsport processes, to.at-exposure-point:where -human or-ecological seceptors -
are present. Identification of -potentially. complete pathways is a qualitative -judgement. -
Procedures used are intended to be-conservative. - Identification of acomplete pathway dees-not -

_necessarily indicate that adverse effects will occur; it indicates that the effort to tmonitor releases
is worthwhile {rom the standpmnt of protecting buman health and the environment,

2.2 Mumtnrmg FProgram Rationale

The critical pathway analyses (radionuclide and media) contlucied for the WSSRAP
inclnded both the Weldon: Spring: Quarry and the Weldon Spring Chemical Plant and raffinite
pits and are presented in Table 2-2. These analyses were based on data developed during

i i ot vaxions, characterization .and, menitoring. .studies, - and: fmmmtmapecﬁc -triteria; -site specific.
e e » assamptions,-and-the-matrix-ofzpotential €xXpOSOIe rOUDES, <= rostommenses mantvna L s st

i v - Biterspecificoriteria; WMMWMMWWMW -
ZE: hmluglml :characteristics ~of »the radicouclides - and=<chamical+ contamtinants«detected zsspatial

.=-.- .4».,, e (listeibution;-coneentration;-depth 10 groundwater; -geology-ofthe-arcapdlimatic:conditions;-how.

DOE/CR/Z1540-424, Ray, 2 : B
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TABLE 2-1 Potential Exposure Route Matrix

Alfacted Ervironmantal Madla : Alr- i
Grourd water
Surfacs Watar
Sedimant ‘
Surfaas Soll .
Subsurfaca Soll |
I
I

Aquatic Biota
Tarrantrlal Blota

Contaminant Transpart Pathway Alrborpa traneport

. Grourduwatar migmtion
Surface water runoff
Seodiment traneport 1
infiltratton il
Fercolation

Surfage woll arseion ]
Tranapart of aguatic blota
Tarraatrial biota migration

|| -Mechanism of Aeloase to Affected Medium . . Air . - Wolstikzatien, fugitive dust
. emisRinng, gde emissiong.
- @roy ndwaatar : Parcolation, migreton, losing

siTeams, -

Surfeoe watar - Surface runoff, groundwater

digcharge, partitioning with
- wediment. .

Sediment = Sadimant transgort in surfacs
rureoff, fuiptive dust, partitioning
with surface voster,

Surface gail - Fugitive dust trareport/depoeition,
surface runcff, surface didturbance.

Suvbsurfaco eoil - Leaching, partidoning with
Qe e tar, :

Adgaatle biate ~  [Hrect cortact, ingestion,

Toerreswial biova - Direct contact, inpegiicn.

Currant and future receptore . Human . cr Oresltes workers, off-sita workars, -
off-eite residentisl, racreational.

Ecological - Orrsita equatic, off-eite -aquatio,

areatts terraatrsl, off-gite termegtniel.
Enviranmantal = Phyelcochsmlcal condithons of

srvircnmental madia.
Routes of sxpoaure by msdiam Air " - Inhslation, immersicn
Groundwatsr = - Ingeatich, darmal contact
Surfaoe water - Ingesticn, darmal sontast !
= | Sediment - - - =~ Ingaetion; dermel contagt- <o
Surfaca Sol ., » mdegetion, -demmal comtagt
Subsurfeas aoil - Ingastion, darmal contact
. . Biota = lreetion, damal contact
Croge Madia :
. Tranefere
" " - m
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.. TABLE 2-2 Exposure Scanarins_.-Salactad..fqr_Munitaring

- Pathaweay

Salactsd for
}7 Recaptor Exposure Sconario MonkturEng

] Ofi-alts Residants Ingesticn of emall-game ankmela th - Na = 7| irgestien of emaell game animale by
: contact with sontaminanmt source - rastdanta (a assurnod s bow due to
arons. larga butfer zone of wildlife area.

e g s e S F s L b ,.W.q;,awmmumm1.,.«-m,-wmw‘immmw i
e e wdEes e e e ek ol -downgredientdrom wite o cade - o seenekesiabogatrres fondrinking - water-Dy - -

BOUMDBE, ’ radidants.

Irhalation of pariculates cieparsed Yoe Potsntinl. inhalatlon of aitboma

through wind araslon snd remadial particulutas By nearby residants.

aotions. :

Owarmal oontaat with airborme and Mo . Danmal contact with radiclegically

doposited particulstes impacted partioulates i@ not
considared & subetantial exposure.
mechanism. '

ingsstion of eurface watar and/or : Yau -§ Potential for ingestion Jus to

gadiment. recreational activity in off-gita

: impaaied waters.
] Whidlita Araa Irhalation of particulates-disperwad | - - Yas .- | -Pntanﬁa'lfinhalnthn-ohi_ilbumo )
Vigitors .« - through wind arawioh and-rermoadiat | 5 -+ ¢+ o s s bepartisalaten hy-vﬂldlkhmnﬁaimwm

action. - ..

Ingeetion of gama and fieh Yex Patantinl Ingestion of game and fish

inrhabiting widlife area. . inhabiting wildlife area colisoted
during hunting ssason.

-, « |- tngastion .of surfesawatar.and - Yoz Potantial sxposurs through Ingestion .

contact with sedimente while of, or cantact with, surface water in

swimrning or wading, wildiifa arans.

Darmal aontact with sirborne and He Darral contact with radiologleally )

depoaited particulatas. impaated partioulatos is not ) -

: oorweidered a substantie! exposure - :
mechanism,
Tarrastris! Biota Ingastion of surfage weter, Mo Frevious etudies heve indicated no
 lon sita) endimants, of vagstadon, or substantdal uptake or Hak,
inhalation of aly partioulates. . ]

[l Forragtrinl Btota .. v |Angeationestwufaamtter, - e |t e - o Py our i have-md
" loff sital sagimants, or vagetation, or : © | wubwtatrtial uptake or rek.
inhalation of air partiodates. : .

~Aepatio-Biota - ¢ *‘Wﬂmﬂauﬂaﬁrwm-unr Reala (R N [ R ---'Pwnwwﬁwﬂmmﬂ-: .
:lon eite} . - | contant sith sedimerts. - o o -] vl s oo o) Skl el G K . e
Trgaatlon of Inusrtabiates and - - “Me- - | Previove studisw have indicated no

vagetatlon. aibpetantial uptaks or risk.
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- TABLE 2-2 Exposure Scenarios Saiacted for.Monitoring {Continued)

Exposira Sunnnriu

. Lptaks of gurface water ang ..’|- Potantiel hurman cnmump.rtiun of
i (off sits) contact with sedimenta, . gamoe fieh in contact with aurfeca

wm ant eadlinents.

wof Angetion. nfdrtmtqhum anl.‘: P i
wagatntlon, : . SRR 'g’amo—ﬁ‘sh which ingest- m\r‘wﬁmm 4
and- vagatnunn . :

the area is used by the public and wildlife, and the proximity of contaminated sites to potential
. I ' .

Site specific assumptions were as follows:

s Off-gite residents have: hmﬂedams 1o the contaminant source arcas. ..

L

'Acoessofuff-sﬂelargegameammalstnmntammnntmmmaswhnmadby...
perimeter fencing.

+ _Prolonged or year round use.of on-site water bodies by waterfowl. is limited. .

» Frequency and dumation of wildlife area visits per individual is low (Ref. 7).

P PR

+ Consymption of game animals and fish per individual averaged over a year is low.

The mondtoring programs described in the following subsections were designed with
s gy Apectfic: knowledge. of the active pathways and. the. pathway analyses. pelfmm ,Eauhrmlw
T spmﬁc monitoring and: analmmgmm faﬂuwsaegmmj ~rationale..” e et

2.2.1 Surface Water

.- nSurface water-is-inflsenced. by-three generul-mechanisms. -It-is-impacted by: -~ v P

“DOB/ORL 545424, Rev. 2 . 11
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"« Water that flows from the site and carries with it site-sonrce contaminants, Small
quantities of water migrate from the site on a regolar basis due to human influenced -
activities such as discharge of treated effluent from the administration building.

area.

sptors:-from wprings do-thie

Site features receiving surface waler are sampled and contaminant levels are measured.
The migrating surface waters are subsequently sampled along their courses to track their
behavior until the concentmations are diluted or otherwise rendered indiscermible from
background levels.

2.2.2 Groundwater

The hydrology and. hydrogeology-of -the Weldon--Spring site have. been: extensively. -

- . studied; and separite regimes-have beensidentified-forthe:chemical plaut-amd‘ra:mm:pmﬂ

~ .+ - the quarry-based on spatial separation and differing geology. -“Thepresent-conceptual-model of -

the hydrogeologic regime at the chemical plant and raffinate pits incorporates the activity of

- diffinse flow through the fracﬂde limestope and the influence of discrete groundwater movement

w et htgughasolgtion. enlarge et : :
influence of site contaminants on ﬂm gmundwater Converging conduits transport diffase ﬂnw

- to discrete flow, and then-to the springs previously mentioned. “Appropriate monitoring of the

. resurging water at those springs monitors the secondary mechanism of groundwater movement -

from the site.

g IhapmmMcomcp@ﬂmndelofthehydmgeolaglcmgmefmmeWﬂdnnSpmgQumy
S hﬂssuun Rl\"&fﬂﬂll\fluﬂ‘l Monﬁmngmus e .I.Iﬂﬂd -40.monitorthe. influence :DfTﬂl&,.sn;& o
: mnmmmtsonﬂwmkadjmtmﬂwqummﬂaﬂmmlgmmdwm e :
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© 223 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
aitborne contamination from site-related wastes lie within the boundaries of the chemical plant

' andraﬂinatepltsandqnarry Asremedml acﬁvniashegmmdmmrhmcems, the potential

mmgmmlmuﬁmwmm SRR e A

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

_ chemical plant and quarry source arcas must pass the facility boundaries before migrating to

uncontrofled or public access areas.. Site perimeter monitoring will be utilized to detect and

monitor the migration of radioactivity detectable at the facility boundaries. Finally, specific

locations around the site where there is concentrated: human activity are considered critical
receptor” locations and will receive focussed aftention, '

2.2.4 Soll and Sediment

Soils and sediments on and around the Weldon Spring site have been, and in some
locations continue to be, receiving contaminants from the site. The soil is generally in a stable
. condition and, although it might act as a long term source for groundwater and surface water
v ot tafOOBEMINAtion, ~soil-insitself: doesvnotpose -a-dynanyic: contaminant - front «that- wonld-require:
routine monitoring. Soils and associated contamination that are disturbed during remedial
activities may be mobilized by surface water rupoff or be dispersed in the atr and migrate from
the site. Therefore, the surface water monitoring program will monitor levels of suspended and
settleable solids to assess the quantities of materials leaving the site, The air monitoring
program, combined with air modeling when appropriate, will assess potential impacts to off-site
receptors, :

S - :For the purposes-ofidhis-plan,-sitlithents-are those ' solid materialy that-are mobilizedby
oo surface water flows mﬂr*wmchmwmlatc anm&ndtwemahlwdapthmdmleng thmshmm' '
' " the Weldon Sprmg site and Weidon Sprmg Quarry. - That charactenzatmn a]ﬂng with the

DOE/OR/?1548-424, Rav. 2 13




ENUTRGNMENTAL MONITGRING PLAN - 032735

. determinations made during subsequent, muﬁmbmhglcalandsuﬁacewatersampﬁng will mest
the environmental monitoring data needs of the project.

2.2.5 Biological Media

Biological factors, suchasﬂleanunalandplantvmtorsmahmuptakechmn w:llbe

‘1987, Game amma.'ls are samp]ad when specimens beoum ava:lahle, but d’:use eshmatcs are
calculated on the basis of concentrations in surface water and soil. Agricultural products are
monitored as part-of the chamctesization of foodsiuffs and o established natural levels of -
radionuclides. Radionuclides in aquatic ecosystems are monitored to assess environmental
conditions by using benthic invertebrates as indicators -of water quality.

" DOB/OR/ZIS43-424, Rev. 2 _ 14
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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 Depantment of Energy Order 540(:1 and-5400:5amd the Regulatory-Gulde
(Raef 3} Exposure “FOWES requmng suwml!anware m“ﬂfﬁﬁem gmundwatar and

The environmental surveillance program for each medium is based on the applicable
regulations, the hazard potential of the comtaminants, the amount ard concentration of the
contaminants, and the impacts tothe environment. -Sampling locations, frequency, and analyses
. required to determine the ambient environmental levels for each medium are summarized in the
following secttons.

3.1 Surface Water Surveillance Program

Surface water samples will be collected from locations that are knowm to be, or

- potentially could be impacied by the Weldosi Sprimg - Chervicat-Plart-and raffinge phs-vr-the -
Weldon Spring Quarry. Because of the differing topography and hydrologic conditions at the
chemical plant and the guarry, surfiace water sampling programs for each of these areas are

ot pseribod seprrstely:-- Inpreviows Ewironmened-Mordroring Pions ;- the monitoring nf*w
. ..-was included as part of the surface water monitoring program. = As of 1992, the WSSRAP has
incorporated spring monitoring under the groundwater monitoring program, consistent with the
draft UJ.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 groundwater near the site as measured using conventional groundwater monitoring

techniques. -

3.1.1 Surface Water Evaluation

¢ P R i e Pk » alts NI Tl i - Fa v el o
_=-..- - e chasheen esmhhshedvmmmmﬂnhwmmf tadmchanmtmdchmncﬂmmmmm :
TR Mﬁ._mathaxphmmm&mmhamm site... ﬁemﬁmmuﬂmwmmmﬂ -
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= asuweiilance program -is based upon-applicable _regulations, hazard potential, concentration of
" .effluents, public.interest, and.the nature of potential ‘or actnal-impacts.on. surface water, The
environmental surveillance program for surface water will be conducted in accordance with the
 requisements -of Department of Energy Orders -5400.1,--5400:8,--and -the Regulatory..Guide
(Ref. 3).

' Raffinate Pits

Surface water dmaining from the chemical plant area transports both dissolved and
suspended contaminants from waste materials distributed about the site, Seven. monitoring
ocations have been chosen to provide data necessary to monitor the impact of contaminants
o s dalivered-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 Energy, in cooperation with the Missouri Department of Natural Resources - Division of-
Geology and Land Survey and the United. States. Geological Survey, has established a detailed.
profile of the complex hydrogeclogic system that influences the flow of saxface water from the

23121 Rationale. The chemical plant area is located on the Missouri-Mississippi
River surface water drmnage dw:de The topography is gently undulating and generally slopes
; Fe TR Jofer o Sttes H“ﬂamﬂlm‘ﬂhﬁmﬂbﬂlm
drainageways comvey- snrfane water runeff to off-site streams, Most surface drainage from the
chmncalplmtmmschargesmanmmmmmmﬂmmmy Reserve Training Area to
the west via Ash Pond orutharsmﬂlermeamsbody, as shown in Figure 3-1. Discharges from -
these locations combine near $t. Charles County Road D and flow northward into Schote Creek,
which in turn enters Dardenne Creek, which finally discharges into the Mississippi River, An
¢ st additionsl. . surface »deinage.. systems. ultimately -reaching .the . Mississippi- River- .diains . the-
i o s ionortheastern site-areathroughdfrogiPond. wA«stormiwater-sewer systenthat drains. Jand surfaces..
: i ﬂmmmwmmmsMwﬁmngmww
- Pond drmnage enterss Lake: Eﬁqnuﬂle August ﬁpBusch Cunservauonm J.akﬂ.364n4mm :

s spoaiel B (OB GRIER
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StunnwaﬁrmmﬂﬁnmthemuﬂmnpommnmeGMmmﬂp]amMSmmﬂm'_
- Missouri River:by way of the Southeast Drainage. In the past, infiltration and.mflow of Stom
water into the abandoned process and sanitary sewers drained to the Southeast Drainage. These
- SEWBTS fOW tensnate at pump statmnsandﬂwwmrﬁpnnwdwth&mmmmm ‘
Thesewerhnesdnwnstreamnfﬂnhﬁmnnshaveeﬂhmbeenmmwadorplugged

3.1.2.2 .. Monitoring Locations. - All-features monitored- ~by -the surfage. water-
surveillance program are sitwated 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 guarry groundwater monitoring programs. The routine monitoring locations
are numbered from SW-2001 through SW-2005, SW-2007, SW-2012, 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 different location identifiers.
Location SW-2015, the Materials Staging Area basin, was added in 1992, but was transferred
to the NPDES program in 1994, Frog Pond (SW-2011) and Ash Pond (SW-2010) were deleted
4n. 1994, becatse the. discharges. fromuthese. ponds..exit the .chemical. plant through NPDES
permitted outfalls and are monitored under that program. The four raffinate pits (SW-3001 ]
through SW-3004) were deleted in 1994 becanse these waters are being treated in the site water oA
treatment plant and, therefore, are monitored under treatment plant operations sampling. - - &

Sampling locations SW-2001, at the confluence of Schote and Dardenne creeks, and-
s o i ASIWSB0L6 s downstream of: -SW2001- sat the- intersection -of - Prirdetne - Creak = andﬁcuﬂyh—
Highway N, monitor any contribution of site detived contaminants to Schote and Dardemmne
crecks. Locations SW-2002 through SW-2005 and SW-2012 monitor the three lakes in the- _j
Angust A. Busch Memorial Conservation Area that lie within the basin that receives runoff from™ g
the chemical plant site. -

3.1.2.3 . Monitoring Scheduwle. All surface water locations retained in the

e e - collected for-total uraginm on-a Semianmust basis to aonitor potential changes in-the conditions:

w0 Other ‘Site-derived W*hwmmmmmmwm
- and were removed from the monitoring schedule.
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TABLE 3-1 Waidon Spring Chemical Plant Surface Water Monitoring Program

Total Uranium

5 = Seminnrually

3.1.3 Surface Water Monitoring Program for the Weldon Sprlng Quarry

.. Nine surface water mnmtonng lmaﬁm.um quargy.have.been.chosen for.anntine ..
mnmtnnngmmv&sugateanddmunmtwhﬂhﬂrsurfmawmemmrtheqummngmaﬁsk

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 quarry is located on the porthemn bluff of the Missouri
River valley. Surface water withiri 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 through the
fine~grained alluvium to the Femme Osage Slough has resuited in elevated uranium levels in the
... . slough water. -The slongh is directly impacted by contaminated groundwater migrating from the
L e - quarey; therefore, <it 45 Toutinely:monitored.» Also, samples from:the Femme-Osage-Creek-and
o ~Little Femme Dsageuﬂrwk-am-mﬂwtedmumly to-provide-baselinesdata-for: -tha&e-]ums
| " to monitor for impact.

v e s et o eman F R F @t iian Munituﬁng--bnmm:-;*'hhniterhzg‘dmaﬁﬁns‘SW-rlml-,-==-SW-1ﬂm;=and
s o o .Sweglﬁlal:,(sae.ﬂlgmejﬂ)mmmﬁm&:ﬂwmm apstream .and, down

DOE/OR/2LSH- 424, By, 2 ' 1%
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stream of the quarry. Six sampling locations, S‘W—lﬂﬂ:ﬁ_ t!mmgh SW-1005, SW-1007, SW--'IOUQ;
and SW-1014, are distributed along the Femme Osage Slough west of, adjacent to, and east of
the quarry:-These-focations within the slough were-chosemrtorprovide-representative data for

+-gregssthat-ave potentislly impacted by the quarry-contanvinstion.~Fhe-guarry pond, SW-1008.

- was: deleted.in 1994 because this location is-menitored-under: the-quarry-waler ireatment plaxit

opetatmns The Misscuri River.was monitored under the surfam water program, to cbtain |

ana kit mfﬁfﬂwm HoaRReHENG LI TS

ol 1994, dogations,

' “S"iﬁiﬂ-liil\'].lfr WS 015 and sSWe 1 6 - wrere &]ﬂﬁﬂd m fh&’ :Matiowal-: hﬂum@m

Elimination System moaitoring program,

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

Al locations ‘will be motdtored- bimonthly or quarterly - for total. vranium- due-tothe:
flmmations. in concentrations:as-a sesuleofchamging Yough-levels and: grovndwatér shtivmwater
levels, and the potential impact of surface: water-eomaminants -on groundwater-south-af.the -

- slough, ~This will allow trends to be -identified=in- addaum%mntmmgfmnmuf.--

urapium in surface water bodies near the quarry. Locations SW-1003 through SW-1005 will be
monitored” qumeﬂ'jr for nitma.mmatic-oumpounds because they are downgradient from the-arca

deleled in 1994 because sufﬁmmthistm‘ic data is now available and there is nﬁ potential impact
. from source areas,

| DORCR/Z154B-424, Bev. 2 20
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TABLE 3-2 Woeldon §i

ring Eluarrv Eurfaca Watar Momtonng Anab,rtccal Fmgram

Faramatans
Looation Tutd Umnlum ' Nltroarornauu Cnmpuunds _. )
&W-1001 a NS _. ] .
SW-1002 [#] NS i
SW-1003 B Q
SW-4004 B
SW-1005 B G
an-tooF a NS
SwW-1008 a NS
FW-1010 a NS
.51|H-1D14 a Mg
B Bimanthly
o Cuarterly
N5 Hot Sampled

3.2  Groundwater Surveillance Program

Groundwater samples will be collected from lecations known to be impacted, or
potentially impacted, in the chemicel plant arce and the quarry area. Due to the differing:

discussed separately.

Groundwater beneath seveiral waste storage facilities at both the chemical plant and quatry
is monitored to comply with the intent of 40 CFR 246, Subpart F and 10 CSR 25.7, Subpart F.
A separate monitoring program has been established for these facilities and is outlined in

Section 3.2.5.

3.2.1 Groundwater Evaloation

- and chemically -characterized throngh samp]mg and analyses A *surveﬂlance*pmgmn that
. cincludes .monitoring: potentially: .impacted -.groundwater -has “been-..established - fo. ‘monitor

DOEMRS2 ) F8-424, R, 2
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1 s edAdiological-and .chemical conditions:- The-extent of the gmundwate.r environmental survetllance
' program has been determined based upon applicable regulations, hazard potential of effiuents,
quantities-and concentrations of effluents, public interest; and the potential or actual iimmpacts on
" groundwater, - The:-environmental serveillance program for grovadwatet will be conducted in
.- accordance. wmhthemqtummentspfthenqmwfmmgyw 1,5400.5, and the.
Regulatory Guide (Ref, 3).

TR T & Cla ﬁrnundwatar Characteriest stz st pathorrys: o
de;temnnadha&ed on the sampling afgrounﬁwatarwmn &ndmr, thecheamcalplantmdthe- '
quarry. Chemical and radiologicat characterization of the groundwater was provided through
the implementation of work plans, sampling plans, and other characterization plans. These pians
were approved by the Department of Energy and the U,S. Environmental Protection Agency,

- -and included environmental monitoring, sampling locations, procedures, equipment, fpequency
and analysis required, minimum detection limits, and levels of quality assurance/quality control,

- . -Evaluation of the-characterization data and- Mﬂmmmaﬁm&mmmm@ﬂ: -

... the grmndwaﬁer environmental, suwmﬂmmpmgmmdascnhedmthmmmmgplan SUULELL IR

+ o In additien to the chemical/radiochemical characterization, - changes- -in the ..static -
- groundwater level -are monitored either mannally- or-with- dedicated- transdwcars;.— Manual -
. readings arestaken during sampling-events and monthly during the well inspeetions. - -Dedicated.
trans:dumrsam mstal]ﬂdmcertamweliswdocumeutthe stahcwaterlevelﬂucﬂauunsonadmly

3.2.1.2 Parameter Categories. The ‘following Tadiological and chemical
parameter categories will be monitored in groundwater at either the quarry or the chemical plant
since similar contaminant constituents are present at both areas:

- -+ Total Uraniom-{U):-~Uranivn isa-contaminent-oftoncern-atbath the quarryand+he-
+ chemieal plant-due to-boththe-puvificationprocess of-uranitn-and raffinateisterage-
. atthechemmﬂplantandthedmpomlufummmwnmnedmamﬂsandpms
. J., WESE Mastesfmmgﬁ-": ¢ o ; G 4 T
ICRERN e e mepuhﬁcmddhmummmmdmmmigmummmegmmdwwmmd
contamination lévels in the aquifer.
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. » . -Radiochemical Parameters -(R): --The radiological parameters congisting of gross
alpha, Th-230, Th-232, Ra-226, and Ra-228 are monitored at both the quarry and the
chemical plant due to their presence in wranium residues at each site. . These
parameters are monitored to assess the potential for exposure o the public and the

.environment-and to assess mxgraﬁanmr{he giwndwmm -and contamination
.- levels in the aquifer,

-cummnathoththaquarryamiwachmncalplamduemthepmvms pmductmnuf
trinitroioluene (TNT) and dinitrotolpene (DNT) at the Weldon Spring Ordnance
Works and the disposal of -TNF/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 qualitatively evaluated for
degradation products of the nitroaromatic compounds at both the chemical plant and
the quarry.

o Sulfate-Nitrate-Alkalintty @) Bothnitrate and-suifate are contaminants-of concern -
.duemmeumemasmsﬁuﬂp:nduﬂsrdunngtheumxmpmfmmapmssah

the:chemical plant artd dn the production-of ‘nitroaromatics at- thesordnanoe-werks.
Both nitrate and sulfate levels are elevated in the raffinate pits and at some

. groundwater locations. at. the chemical plant. FElevated sulfate. levels were, observed

g pasiatat T e S otk snmitoringsarsllsiadjacentitesthe. quarty-andoin the-alluvinm-sorth-of the -Bemaves

Osage Slough. Monitoring of nitrate at the quarry was discontinued in 1993 because
there was no evidence of notable groumdwater contamination. Nitrate and sulfate
provide potentially important constraints on the areal extent of coniaminated plomes
becanse these parameters generally behave as conserved elements in the gronndwater
system (i.e., they are not strongly impacted by sorption, precipitation, or degradation
reactions). Alkalinity is monitored to verify general proundwater quality and to

ve s eoclotermine whethersconditions-exist-torsustain the elevated-devels-of contaminants: s

-+ -Geochemical - Characterization (G): This gmup -nf parameters mﬂudmma extensive

oty e ARt vawwmrlubmmmmd grreteel s i

wi b T IESE. ANALYSES . aTe - mnducmd,.asapm ofrthe pmpemuomlmhamctanzanonﬁ
groundwater at both sites. Characterization data are required to evaluate groundwater-
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qualujrandouﬂtammantm:granun 'Ihésepammmersamw be monitored for a
.limited period of tite at both the chemical plant and quarry. . -

3.2.1.3 Groundwater Estimated Release Quantities and Public Doses. It is the
objective of the gmundwatermﬂmtonngpmgmnatbﬂthmechannmlplantandﬂmqumtn
collect-sufficient.data.-to estimate-the a i | : 5 :
gw&nmlgmanmuta MW@MW%W@WMWW

areacﬂvalypumpedaswatersupplma Wellsmtsmdeth&tamalmvebmsampledmthepast-_
and have shown no evidence of radionuclide contamination from the WSSRAP. Those private
wells will contimue o be routinely sampled and analyzed as part of an independent program by
_the Missouri Department of Health. Themuharealsum&deavaﬂahlefmmwbythe
WESSRAP staff,

T Presently, eight drinking water production wells.are located within a 1.6 km-(1-mi) radius:
ccsisiennr o v the quarry. . The.data-collected fron: dhoaarey. aveaand-the:St. : Charies-County. well field. .
S will allow an assessment to -be -made~om-whether the ‘quuitry - wastegepresent -an-tacreased -
incremental risk to users of that water... No measyrable -increases -in uraminm orchmniml.-
mmammantlevelsabnvebackgmundhwehmmnatthewaﬂﬁeldtodate '

3.2.2 Groundwater Mcmitmng Progrnm for the dean Spring Quarrf

3221 Geology and Eydrogmlﬂgy TI:E: gaileg_v of the quarry area is generally
separated into upland overburden, Missouri River atluvium, and bedrock. The Missouri River
alluviom and bedrock wnifs produce groundwater, and it is within these uvnits that the -
gropndwater is monitored. General descriptions of each unit folow. :

Ehaunennsahdmduplandmmteﬁﬂﬁmﬂymghedmckmnﬂstmfup tugilm{?oﬂﬁ}ﬁi _
m@mymmmmmmﬂﬂw SOMCLAIDAGH n-the.silkyaclags.
-« amd the-bedrock;-however ﬁtheuplmdmﬂswmqmm gemmlly ot satorated- and-anes
net monitored. :

e .. The.sediments-comprising the:allavium along the Missouri-River-vary from clays, silts,
Y umdmwmmbﬂwand:bmﬂm « Thovmeximum:alluvivi thickness.neardhe quasty
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is approximately 31 m (100 ft}. The alluviom is truncated at the erosioral comtact with

“Paleozoic bedrock bluffs. Theaﬂummﬂmhmmmsesdmmancaﬂywnhdist&mbfmmtha-

: bluffs,- Sﬂmmmysmmrmmnmﬂmdmmemmmﬂnbhﬁs :
-+ and-the-Femme ©sage Slough. The thick; wa 1 -

. aquar@v& wawtn»fme—gmued Wymmmmmmmee Dsagﬁ

Bedrock at the Weldon Spring Quarry consists of three distinet Ordovician formations:
the Kimmswick Limestone, the limestone and shale of the Decorah Group, and the Flattin
Limestone in descending order. The Kimmswick Limestone is a coarsely crystalline limestone
with numercus near vertical solution-enlarged joimts. - The Decorah Group consists of
interbedded limestone and greem shale; it is approximately 9.2 m (30 ft) thick, and is
horizontaily fractured. . The Plattin Limestone.is a thinly bedded limestone.about 31 .m.to. 38 m.
(100 ft to 125 ft) thick. |

3222 Rationale. Chemical and radiological wastes in the guarry are of
particular concern because of their proximity to the St. Charles. County well field located
.+ approximately 0:8 kn(0;5-mi} to-thesouth.’ ‘Well-field protection is ‘a*sensitive-issne-forithe-
+- public, theDcpamnentofEncrgy audatherregllatoryagﬁmms The Department of Energy::

i ordern i sdrection-O ﬁemﬂﬂfﬂmm%
including directions for pmtectmn from radiation and chemicals where applicable. The
groundwﬂamumngpmgmnmmeqummdwaﬂﬁsklmm&wgmdmpmdeme
necessary data to accomplish the following objectives: '

» Protect public health and the environment. This objective includes assessing whether -
_— .._-”mpm ~contaminant.-levels. . exceed. State-.or Fedesal -water -.quality.-standards,.
: « Departinent-of ‘Enesgy derivet-concentratiom: guidelines; ‘or-background devels.at.he.
RPCTI W&mmﬁeﬂmMcmm _
-contaminants which-exceed these criteria. -

i 3 e e s Brovidesdnformationson-the effects: ofiquarsy «dewatering and: bulke.wasteremoyal
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* Pertom spatal o temporal trend analyses.

* Develop additional baseline geochemical information for assessment of the.interaction
ofﬂnegrmndwab&rwuhoontannnantsandthemundingmwmm  This
. characterization “will . facilitate. .assessment.-of contuninant - transport, . possible
oxidation/reduction of contaminants across the Femme Osage Slotgh, and ‘possible

- changes-in the oxidation or redoction state of the gmhnﬂwatsrfdm to -remediation
activities in the quarry. :

3223 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 located between the quarty 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
treatment plant equalization bagin, As of 1994, these wells will be monitored under & separate.
program discussed in-Section 3.2.4. Six wells, MW-1006 through MW-1009, MW-1014, and
. MW-1016, are located between the-guarry-and-the -stoughte monitor-contanimat stigeation-:
- south of the quarry within the atluvinm, Monitoring wells MW-1010, MW=1011, andMW-1017
.. through MW-1024 -are located -south of the slough within: ths-alluvivm and are-monitored to -
. enable detection of contaminants south of the slough. Si. Charles County monitoring wells

. RMW-1 through RMW-4 are mositored to provide an early warning of contaminant migration
o ik tOWARd he connty.productionwellufield wif: this-should occur. > The gight-countymunicipal wallsw
, PW-2 throngh PW-9, are also-monitored-to guard against-quarry contaminants affecting the
quality of the municipal well fiekd water supply.

Currently, 15 Depantment of Energy monitoring wells are screened within either the
Kimmswick-Decorah or Plattin Formations to monitor contaminants near the quarry within the
cio oo o -hedrock. Monitoring wells MW-1002;MW-1004, MW-1605, MW-1012, MW-1013, MW-1015,
fam i e AN FORG, MW - 1027 NP 18297 NPW-1030, MW=1032, - and “NEW=1034 wére “instafied-to
' monitor contaminants within the Kimmswick-Decorah -Formations sarrounding -the quarty.-
w wwoo o Monitoring wells MW-1628,- M- IOEI,:&MTMW 1933~aredmated:ﬂﬂuﬂ1 nfathﬂmamdthn_ _
S _Mm]_.imm;m srpine il yertcs ntaming dippati ] :
has occurred.
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For the bedrock comprising the guarry and the allnvial matetials south and west of the
quarry, mouitoring wells 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 Ficld. These wells were instatled by the

-AL8..Geological Survey to study the upgradient-characteristics-efahefissouri Riveralluvigm
in the vicinity of the quarry. Analyses of the groundwater from those wells have been used by
2othe WSSRAP :15: backgronnd values o ther el fishi i’ - 2Skiuent “analyses by e
U.8. Geological Survey are provided to WSSRAP for this purpnse

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 static avater lewel with respact-to-the base of thedeachate.collection.

. system following significant precipitation-and/or. flooding-events. - - -~ - - L.

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 moniloring programs are
as follows:

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

¢ The St. Charles County well field and water treatment plant.

ip.sgo L hE BESt-program. is summarized-in ‘Table 3-3.-This pregramr-was developed-{o monitos. |

i aTwCORtAminantmigration and:theseffects+of quarrydewatering-and ‘buik-wastesremoval,~whickusn

.. + began in mid-1993. - This program consiste-of monthly; iimonthly ~or quarterlysampling-ef
. -+ certain monitoring wells. for totalmraninm and chemical parameters, - The frequency of sampling
.« for.gach location is basedon the=distance of the: well from:the sourceormigration pathwayand

i oomnthe level- of Jnderstanding.. of wcontaminant slevels: necessary «to properly- characterize..the

DOB/OR/21548-424, Rev. 2 A}
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TABLE 3-3 Weldon Spring ﬂua_rr?' GmundWatﬁr Monitoring Program ‘Summaﬁr E

Lacatian

Total Lrapkum

Off-gite
- Anelyais

Ha-226, Aa-228,
Th-230, and
Th-232

d MAC10TE

MA-1011

MW-1012

MW-1013

MW-1014

M-1015

W-1016

MW-1017

W-1018

M-1019

ST 020

MVW-1021

MW-1022

F mw-1023

3
3

- Lk vl S H

MY-1024

-MW-1028

MANV-1027 -

i

WW-1028

WA-1029

wlo ol o jo oo oo ||l jmjo oo |0 ] |2 e |vw v | [T | [

MWE1 030

D-:n-‘.nm:nm_tnmmmmmmmmmmmmmmmmmﬁp_p

olo o |e|elo|o]|o|o|e|o|o|a|elofe e |o|e|oie oo |e o (e e
plojelololefjrip el |e |l e (e e |p |o o jo |0 loloie | e P
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TABLE 3-3 Woeldon .Spring.. ﬂuarr'-.r Gmundwatar Mumtnﬂng .Program . Summary

{Continued}
Total Uranlum
Rw-228, Re-228,
- Off-witiy Th-230and. ||+~ = Miroarorpltipe .- -
Analysie - Th-232 Compounds -
MW-1031 a B. a a . _ a - !
S b st |
MV-1032 B 3 8 a. -
MW-1033 Q B $ i Q Q.
|
MWE1084 s a s : K a
] MW-1034 5 a s ' NS a
I MW-1039 5 qQ 5 NS 4
B Bimonthly
M Monthly
a Duertety
5 Sami-annual ]
N5 Mot sarmalad -
.. Gagehemical,, Al Ar, Ba, Br, Ca, Cl, CroFo,Hg-Hekialig: 4o 280 diadli N0y Pr b Sectyuboe) S10 5 S Str Mp b .
‘parameters and qualitatively analyzed for nitroaromatic degradation pioducts. “Menthly-ssmpling -

. of certain. monitoring wells menitors the efeets uﬁ#wateﬁngmcﬁviﬁesmd bullzseasteremeoval. -

Total uraniam samples will be coflected quarterty, or semannuvally, for off-site analysis; however
' els at.critical locations, samples will be, -
in utzninm concentrations are observed at
these locations will be confirmed by off-site

analyzed utilizing an on-gite KPA, If major ¢

any locations with the.on-site KPA, then data f;
analysis. i
The second program monitors the §t. Charles County well field and the associated
.potable water ereatment plant. Active production wells and the St. Charles County RMW-series
melwfor sselectech parAmetens;.

o erOf the‘mqmmnngiprqgmmﬂbhas*hm mwhwmﬁwmm
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TABLE 3-4 $St. Charles County Waell Field Sai‘npling Frogram Summary

Paramatars

I T——

Totsl Ra-225, Ra-228, Qrose Nitresromatie Mpatals - Sndfare
Moritering Uranium® | Th-230, and Fh-232° Alpha Compounds

|

k]
[

w {m {uw fu §

e [e e |le oo §F
w e |efe |e | §

W {; | |0 |® e W oD |22 DR

3
2 | i |0 o |e |0l e ottt | |a 1.
dln'm.lmmmmmm.m'mu&
[T T =T = = N = N = O = = = ﬂﬂﬂﬂﬂ‘ﬂ.

wmmmmm'mmm
o | Ju |uwle |o|o o o

?.

w

R e |0 |olaie oo | ie |2 [P (e e |&

Anrwal
Quartorly
Samlannual

KPA analyais will atao ba parfarmed gquartady.

~pE §

The well field monitoring program-includes sampling both-untreated and treated water
-~ from-the St Charles Gounty watertrextment ‘plant. "Gross ‘alphizsamalysis.will be performedioh
- quartetly-basis> Thisportion-of it monitoring proptan wtifiesthipurdon of theRegmiutiy-
= (iide Ref: 3) e Departirent-of Bnergy - Order 54005 requiriag- th nronitering of affectedor:
L po'teaﬁa!ljr affected public - drinking-water ﬂuwheavas«daﬁmd de}{JFR Tﬂﬂ 1'41’3& *‘Ihe
e aqmeﬂgr@assalpha villues will-beavernged and-presented 1a-the-ansmuaty rientakropots-
AMvemmﬂmdm&qulywh&sﬂh&mnd&dmbymhmemufm
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.ES&CII-I"-I.L’?, Reporiing Above Normal Values from Environmental Monitoring Networks. |
Possible responses include validation of the reported value and rwnm;nlingﬁof the monitoring
location. AH values not disqualified as being non-natural will be included in the annual average. -

-Quality control samples (incloding duplicate, mtm:sptkc fielddlank, equipment blank,
andwatarhlanksamplas)mnmjmludadmthism*bmmeaﬂﬂewdmmmphmm
« procedurs. BS&H 4.1.4s. . .Sampling .£: hods. sand.Eany g

3.2.3 Groundwater Monitoring Program for the Weldnn Spring Chemical Piant and
Raffinate Pits

Groundwater monitoring is required by DOE 5400.1 and the Regulatory Guide (Ref. 3)
to idemtify and document pre-operational conditions and monitor the effects of Department of
Enerpy operations on groundwater quality, and to -demonstrate compliance with applicable.

- chemical plant since -the. first-quarter+of “4987; = The program-has been adjusted yomryto -

...accommodate changes in-laws.and.repulations,.specificiproject.-needs,and-the. requirements of .
the Comprehensive  Environmergal - Response; -Compensation -and--Liabtiity -Acr-National
Environmental Policy Act (CERCLA) and the National BEnvironmental Policy Act (NHPA).

I vhee e ee . SENEDEY-tWo. groundwater, walls avesbeen .chosen.for-routine. moaitoring. 46, iuvesﬁgatem '
) and dncumentme locations and migration of contaminants that may pose a risk to human health
and the environment.

32A1 Geology and Hydrogeology. Geology at the chemical plant, raffinate pits, .
and vicinity properties may be divided into two major units based on gross lithologic
e o ek ﬂhamctenzaﬂun ?Ihe-ummhdaled.:glamland residpal.soils.and.the underlying bedrock... The

q - ANEFARE,, thc glamal Weﬂ}tywﬁmmthm amoutts «of gravel---Fhe wnconselidated
- materials, Mmmmﬂﬁwﬁ mimiﬁm{lﬂeft:um:&i, mum@m
sauuatedandthusmnutmommmi - m
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Saturated conditions are generally first encountered in the Burlington-Keokvk Limestore,.
the undedying bedrock unit. The Burlington-Keokuk Limestone is composed of two differeit
: ﬁmohgiemms*'-m*shaﬂﬁm:ed'm underiain by an:inmml‘wmd'mmm e

o e weatherod- zone is typlca]l}' a mmwﬂm@mf,wﬂam

| plant the uppennﬂstaquergmera]l}r exhibits diffuse flow properties; however, dlscmtﬂﬂnw_
zones may be present in saturated, highly weathered bedrock and in the saturated residuem .
which fills paleochannels, '

The unweathered or compstent portion of the Burlington-Keokuk Limestone is thinly to. s
massively. bedded, gray to-light gray, finely to coursely crystalline, styolitic and fossiliferous.
- .Fracture densities are significantly lower.in.the unweathered zone as compared-to the weathered.
zone. '

. . .. Incontrast.to the.quarry, which.is located near.a-poorly. dmined. area,.the chemical. plant...
. site straddles a topographic high, Thus site-soils-are well-drained-with minimakacoomulation
of organic material. These conditions foster relatively oxidizing conditions in the uncomsolidated
matcm]sandupperbedmckumtsbmmachmmalplam whereas, potmua]lyre&mmg

nmhlhty anr.i stabmty nf many species that are potential contaminants at these two locatiens.

3232 Rationale. Groundwater flow and contaminant transport mechamisms 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

s sy briefly. desenhe;d in-the.. fdhwmgaaecﬂon »» At the ‘chemical: plant.and “environs;  the -aquifer
IR _'. weifhuse sthatarc-overiain by wories v frasture. orconi gy -
G SR e, Tarmmmﬁﬂeﬂmwtmmmwmwwmgmm-
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The groundwater monitoring program at the ‘chemical plant is designed to provide the
necessary data to accomplish the following objectives, outlined in Department of Elergy
Order 5400.1, Chapter IV, Section 3 and Section 5, Part b:

* Ensure protection of public health and the environment.--Included in this objective are
(1) evaluating whether confaminants-of conceen, as determined in the draft remedial
investigation for. the site, .are present at levels exceeding,maximum contaminant levels

. (MCLs) -or. assumed - background concentrations shich.are.being determined by the
U.8. Geological Survey at uncontaminated wells located in the immediate vicinity of
the chemical plast and raffinate pits, and (2) monitoring concentration levels of
contaminants which exceed these criteria.

* Develop a baseline for studying long-termt and short-term effects of source removal,
which is to be conducted as part of CERCLA-NEPA activities slated to begin in 1994, *
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 equalization basin
associated with the wastewater treatment plant and on-site cﬂnstmchm aﬂmues
associated with site remediation.

+ Perform spatial and temporal trend analyses,

3233 Monitoring Locations. Cumently, 63 Depariment of Energy monitoring
wells are utilized for the environmental surveillance program (see Figure 3-5). Nine of the
Department of Bnergy 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 quality”
of the uppermost aquifer. Backgzround water quality. characteristics forthechemmalplantama
‘have been determined by the U.S. Geological Survey (Ref. 27). . T

Fifty Department of Energy wells monitor the upper, weathered portion.of. the. shallow
. aquifer, - The remaining 13 wells monitor the deeper; unweathered portion .of the aquifer. In
late 1993, three open-hole Department of Energy wells (MW-2020, MW-3008, and MW-3009)
were retrofitted to shallow wells (MW-2044, MW-3025, and MW-3(022, respectively) and deep
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wells (MW-3024 and MW-3026, respectively) were drilled adjacent to wells MW-3025 and
MW-3027. As site remedial activities progress and site development occurs, some wells will
require abandonment due to conflicts with land use. In each ingtance, an evaluation of the data
- requirements from that location will be conducted and a determination of well replacement will -
be performed. '

3.2.34 Mounitoring Schedule. -For-most-locations, -the 1993-1996 groundwater
‘monitoring program for the WSCP reflects a significant reduction in-sampling-frequency. and.the
number of analyses petformed (see Table 3-5). The RCRA monitoring program will remain
unchanged as will characterization monitoring for new wells.

The reduced monitoring schedule is justified for this period because characterization
monitoring is complete at most wells, groundwater. chemistry has remained relatively constant,
and site conditions are not expected 10 change substantially over the next 2 years. Increased.
monitoring will be instituted when disposal cell construction and raffinate pit removal begin as
these activities wilt alter the site and are likely to result in changes to groundwater conditions. . .

Previous C! o

The quality of groundwater in most WSCP monitoring wells has been well studied.
Routine monitoring for uranium, nitrate, sulfate and nitroaromatic compounds has been
* conducted gince 1987. In addition to-these analyses, water quality (geochemical) parameters
have been measured in at least six independent samples for most locations. '

Evaluation of the monitoring data has shown that the distribution and concentration of
contaminants in the groundwater beneath the WSCP area have remained refatively constant over
the last seven years. Statistical analysis of contaminant concentrations was conducted for the .
1993 ASER to evaluate seasonal variations and trends in the groundwater. Seasonal effects were
not detected in the data and only a limited nmmber of trends were identified. Less than half of
these trends were positive (i.e., indicating increasing concentrations). Of the positive-trends,.
few were steep (i.e., indicative of significant changes in concentrations) and most cccurred in
wells with low levels of contamination. *Upward. uranivm -trends -were not- observed at-any -
location.
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Waeldon Spring Chemical E'Iant Monitoring Program Summary .

TABLE 3-5
: Hitroeromatio Aniona
Compounds
Total Uranium Radionuclides Full Analyeda MO, S0,
Waldon Spring Ghemical Plant Monitoring Viells

MVE-2081 A NS A A NS |
MWE2002 A NS A A NS i
MW2003 A NS A A NS l
MW-2004 A NS A A Ne ]
MW-2006 A NS A A NS
MW-2008 A NS A A NS
MW-2007 A NS A A NS
MWY-2008 A NS A A NS
MW-2009 A NS A A NS
MW-Z010 A NS A A NS
WY-2011 A NS A A NE
MW 2012 A NS A A NS
MA-2013 A NS A A E
MW2014 A NS A A NS
MW-2015 A NE A A NG
MW-2C17 A NS A A NS
MW-2018 A HNE A A NS
MW 2018 NS NS NS N3 NS
MW-2021 NS NG NS NS NS
MW-2022 NS WS NS NS NG
MW-2023 NS NS NS NS WS
MW 2024 NS WS NS NS NS
MWA2025 N& NS NS NS NS
MW-2028 NS NS N3 s NS
MW.2027 NS NS N3 NS NS
MV 2028 NS NS NS NS NS
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Waldon Spring-' Chemical Plant Monltoring Program Summary

TABLE 3-5
(Continued)
Nitroaromatie Anipns
Compounds
Total Uranium Racionuclides Full Analysis NOg 504
- MW-2029 NS NS NS NS ™
MW-2030 A NS A A NS
MW-2032 A NS A A NS.
MW-2033 A NS A A NS
MW-2034 A NS A A NS
MW-2044 A A A A NS
Waldon Spring Raffinate Plta Monitaring Walls
AIW-3003 A A ' A A NS
NVY-3008 NS Ns NS N5 NS
MW-3018 A A A A NS
WIVY- 3023 A A A A NS
MW-3024 A A A A NS
MW.3025 A A A A NG
MW-3026 A A A A NS
MwW.3027 A A A A NS
Wiclnity Praperty Monitedng YWells
MWV-4001 NS A A NS
MWL4002 NS NS
MWL 4003 NS NS
MW-5004 NS NS NS LE NS
B mweso0s NS : NS
MW-2008 NS A A NS
MW-4007 NS N5 NS NS NS
MW-4008 NS NS NE NS NS
MW-4008 NS NS NS NS NS
MW-4010 A NS A A NS

COBAR21548-424, Rev, 2
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TABLE 3-5 Wealdon Spring Chemical Plant Monitoring Program Sumrnary
{Continued}

Mitrogromatic
Compourtds
Tots Uranlum Full Analysis
MW-401 A NS A A ne |
M-4012 MS NS NS NS NE
MIA-4013 A NS A A Ha
MW-4014 A NS A A NS
MW-4016 A NS A A NS
W01 6 A i N5 A A NS
[t A NS A A NS l
MW-4D18 A NS A A NE
MA-2013 A © NS A A . . NE
MW-A020 A NS " A NS
MALA021 A NS A L) NS
MW-4022 A " NS A A N5
MW-4023 A N2 A B NG
‘A Annua
£ Sasmiannual
£ Quarterly

- NS Mot sampled .
FAedionuddidae Ra-226, Ra-22 8, Th-228, Th-Z30, Th-232, groes aipha, and grees bsta
Mitrearomatic Compounts 1,3,5-THE; 1,3-PNE; 2,4,6-TNT; 2.4-DNT; 2,8-DNT and Nitrobeazene
Geochamical Faramesters et 1: Ba, Ca, Cl, Fe, I, Li, Mg, Mn, Ne
: Set 2: Al Ag. Br, Cr, Hg. Mo, Ni. P, Pb, Si0,, Se, &r. V. Zn, TOC

Based upon the information presented above the 1993 groundwater monitoring pmgram
for the Weldon Spring Chemicat Plant is summarized as fnllows.

¢  Uranium and nitrate will be measured mmua]l}r in weathered zone wells and impacted
unweathered zone wells.
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s Waste storage facﬂmes wells will be sampled quarterly and analyzed for the
mnsmuentsdescrihedinsm324mdhsmdmnbla3-ﬁ '

. - i il B PEOTIGISIET Sprmg ‘which: *mummw*smc"‘migmﬁm of cuntannﬂawd'_
.. groundwater, will be amlyzaed,oqnartﬂﬂ:,r Sorr-suanium...aitrate, -and the abbreviated
geochemical list-and smmlmnna]l]r for nitroaromatic-compounts.

e e o @ o Now wells-will be- mﬂmb@«mmﬂf CONCEIM; gemhmad
parameters, andnmmmmaucsuntilchmmmzanmmummmgm complese, that is
_ whenamtalofmdatapommlmshefmmﬂectedforcachlccauon

« Wells in the unweathered zone which have not historically shown contamination will
niot be sampled during 1995, but will be reviewed again in 1996.

3.2.4 Groundwater Monitoring of the Waste Storage Facilities

Groundwater monitoring wells- have-been placed-around three-waste mamgement-unis:-
the quatry and site water treatment.plant equalization basins,and the temporary. stofage-area.(see.-

. Figures 3-3.and 3-5). «These. wells were installed-to -detect monitoring “parameters~in-the
uppermost water unit beneath these storage facilities in order to comply with ﬂw'requirements
of 43 CFR 264, SuhpanF and 10 CSR 25.7, Subpart F. The mopitoring parameters were

ﬁmrﬁggﬁmﬂm fromprevionseval W@W&E&gﬁwﬂgmﬁ‘m
Ana!ym jbr r.’:e Pmpmad Management of Contaminated Water in the Weldon Spring Quarry

s L - (Ref, B}andthaBasemmkMumimﬂ)rEqwmremMWmmmWe!danSpﬂng_
Ougrry, Weldon Spring, Missouri (Ref. 9). :

The detection monitering program will consist of quarterly and annual monitoring of
selected parameters. A summary of the monitoring locations, the corresponding waste
, 1. Ananagementunit and the:sshedulerof: samapling 4s:hbwn in Table:3-6.. Iniconjunction-with-these-
. - ..analyses the gmundwatsr surface-elevationat-the time of cachsamplingevent will be-meaguted:

--'u""\‘ S

- -Coacentrations -at. the momtoring. MMWMM

e Hmﬂalsmmmmg@mﬁm;mdmmmf contamination-at thesmonitoring ‘wells;-# progmm
ot - ofincreased-monitoring and/or-evelnation of the-Timers-ofthe “baving or storage areas-witl be-—~
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TABLE 3-6 Waste Storage Facility Monitoring Program

Totat* wrmiesl in Mt I'«Hu'onromaﬂc
Uranium : w |- Compounde- -
Quarry Water Tramtment Plant Entialization Basin
MW-1035 g A a Q o i A A A
|l -twe1038- o A a a 4 A A A
MNC1037 a A a a Q A A A
MW D40 Q A a [ #] Q A A A
MW-1041 a A a o Q A A A
Site Wirtwr Treatment Plant Equalizetion Baain :
MW-2040 o A 0 a a A A A
MW-2041 4] A a a Q2 A A A
MW-2042 o A a o a A A A
W 2043 Q A Qa [ #] a A -y &
Tamparary Storags Araa

MW-Z2035 [ #] A Q a 43 A A A
MW-2038 La] A Q a O -1 A A
MW-2037 2 A a Q 4] A A A
MW-Z058 " a A ‘o a Q A A A
MW2039 a A Qa A A A

A Annually

4] Quartarly

Radinchaimleal U-234, U-228, Ra-226, Ra-228, Th-230, and Th-232

Anigns Mitrate, sulfate, chloride, and fluarids

Matain Az, Ba, Td, Cr, Pb, Hg, and Sa, (toxiolty [RCRA] metals}

PCBs polychlornatsd biphemds

PAH FPeolyrwalear aromatics hydrocarbona

o o Posgicidas . ... Endrin, liedane ethaxychlor toxaphene, 2.4-Cand. 2,3, 5-TP Silvex - P

P& mnalyais will algo ba parformed guartedy,

MMMWW plans willobe evﬂMmmwm

b reTes
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~ 325 Groundwater Monitoring at Springs

. mmwfmmmmmmmmmw
i e e prapesties«comprises-both diffuse and -discretoilomw~om g :
L w o EROUMdwater-menitoting pmmmﬂ:mhﬁemlm@ﬂmﬁamtmnﬂwmm
= - - wells-near the contaminant sources and at springs. SpmgSﬁ*theﬂclnltjr -ofthe site have-been
mnmmmd -since <1987, beginning'. with theﬂbwnmntd E&m‘gsl -m:l—Pm]act Managmmm
mpfmmmthlnaSEhn(Z-nu] radmsafthﬂm Thespnngsaﬂdseepsweremveﬂmﬁud
and sampled at varying flow rates. The springs impacted by the site were identified, and a
program of regular monitoring was established for those springs. Through that program and
additional simdies conducted by the Department of Eoergy, contractor, and the Missourt and. -
. U.S. Geological Surveys, the flow chasacteristics of the springs and their recharge basins were
determined.

SRR ST S .3.2,5.1. seci i MonitoringsEocations:«Ag-a-romlt-of the early charasterizgtion rasulls,=
_investigations by the Missouri :Depattrient.:of. Matural .Resources. on .shablow: groundwater
- movement {Ref~32)and-the: 'submuam‘mnnrmmﬁmﬂn‘g. at”select 1ocatiomy, nufficien -data - -
- have beencollected to understanic: the*basic mechanicsand-comantinant levels-irtie-springs of -
concern. For the 1995 mnmtmmg year, oaly Spring SP-6301 (Burgermeister Spring} will be
monitored regulm‘l}r SP—ESUI (Flgum 3-6) exhibits recogmzablc cuntnbutlﬂn fmm contaminated
dwchargapomtfurmnt&mmmdgmundmmfrnmbenemhthesm Furthatreasun :nsakey
* monitoring location for identifying changes in groundwater contamination conditions from -the
site and will allow the project to document improvements in groundwater contamination
conditions as remedial actions at the site proceed.

e e TheBmgmnmﬁerSpnngbmnrhmvesmte-mnmmmawdgmmdmdsuﬁamme
mﬁ«wwpwm}ﬂthaughdh&ﬁ?eldﬁm - St e ; i i .
L . by losing streams that. travel abng subtea:mn&an .conduits .and . emerge _at .springs -in - the
e ot Burgermeister Sprmgvhranc}r %most-pmnnmmdumﬂmm%nrgerm&rm-ﬁpﬁng{mﬁa@}a,

- . -High ﬂﬂwmdnmmatedbyasmfaccwmermmmt,*whmwﬂuw ﬂcrw 1sdnmmated‘vby:ﬂ
T A f-gmuﬁdwamr%mpm Spring-6306, Iocated downstream ot Busch Take 34 and downstream
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. of Burgermeister Spring, also contains uranium, Considerable evidence suggests that Lake 34
is a plausible source for the uranium in Spring 6306. However, theme is zlso evidence of a
possible connection with Busch Lake 35, whmhmlucatedmthesamedmmgeasthﬂwm
Spring site and also has elevated uranium Jlevels.

- - Springs: SP-5303, 8P-5304, andSP—ﬁEG&wﬂifmmple&ﬁmgmﬁ since suffioiont:
. : ..dat&havebecn m]lecﬂto.chamﬂeﬂz& e.contg andnﬁ.snhmmﬂchm

S contaminant conditions during this per_wd. The project will review the monitoring needs at these
locations as remedial actions progress.

3252 Monitoring: Program. Burgermeister Spring will be monitored af low
flow, which is defined hereafter as seasonal base flow, or the stage of spring discharge when
not influenced by active surface water runoff from local land surfaces, Low flow samples are
intended to monitor the undituted’ groundwater component of flow. - To meet this criterion, low
flow samples will be .collected no sooner.than one. week following -the conclusion.of a.
precipitation event of sufficient intensity to cause surface mmoff. To provide a direct

g o e - COMYPATISOR: with  groundwater-collected Srom. monitoring. wells,. Jow:. flow. samples. will.not he..
filiered. |

Burgermeister Spring, will also be sampled at high flow. In contrast to low flow, high
cvksiibags Sflowdsgnducedibyprecipitationsevents i During digh: flow;; : dlischargesis:dominated by-surface:

run off. Only contaminants of concern will be measured during high flow. These samples will
~ mot be filtered. '

The monitoring schedule for Burgermeister Spring is presented in Table 3-7.
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TABLE 3-7 Spring Monitoring Program

| r-oso1 mmnmm
Uranium, total
Inorgamc Anions {nitrats and aulfate)

Gacohamical Parameters (sea Tabla 3-5, Ssts 1 and 2 with ﬂhlnﬂd'ﬂ]'
Hitroaromstc compounds

Zﬁ)_ﬂ'

wastes. . During high flow, this spring is impacted by surface runoff from the site, whereas
contaminated groundwater- from beneath the site is predominant during low flow. The
conta:mnantsofoonmmwiﬂhemumtumddunnghaghaud]awﬂuwmndxﬂomtoasseast}m

. . will: be-collected at low flow .on s quaresly-basks tosprovide-u-basis: for-compatison:iitiyaing... -
.. . .groundwaier. cmmwmmmmawﬂwmw
= vemodiation period - slmu!dpmﬂd&a"ﬂhaﬂnmmf'pmﬁai changes-ar-enviromyengd-
conditions.

3.3 ..External Radiation Exposure. Eavironmental Suryeillance Monitering

The external radiation exposure environmentat surveillance program at the Weldon Spring
site is designed to monitor potential external exposure points at the chemical plant, raffinate pits,
quarry perimeter, vicinity properties, and at off-site locations where the potential for exposure - g
of the general public to gamma radiation is highest. Gamma radiation is emitted by nearly al
the racionuclides of the U-238 and Th-232 decay series, and these radionuclides are found in
above-background- mneeutrauuns on the site,

oo vy 01 -addition, sthesenvironment+contains naturatty-boeurring: madicactiversubstancesiwhich
emrtgmumam&anun “Terrestrial radiation sources are natural radicactive elements in-the

- .envireament. Gosmic sadiation:is: MMM&WW
- through the atmosphere to reach the earth’s surface. Together, these two sources account for
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- natural background gamma radiation. Terresmalmdmuonlevelsdependlargelynnthesuﬂ-
composition, and cosmic radiation levels depend on elevation above sea level.

3.3.1 Weldon Spring Site Monitoring Locations

: .. :;khe choice-of.locations fﬂI eXterng
wﬂfhﬂﬂlxﬂl& ehomma!rplnntuand (uarty, COPtir P P AT S eSO i
~sfugitivendust emissions- from-the-site s -anuureilisic-exposmepatieay Tt
_ hawdmﬁeﬁﬂﬁﬂﬂmmemmmntlsumum,andmm&mmm

programs have been established to ensure airbome concentrations at the perimeters are .
maintained at near background levels. If there is an airborne emission from the site, it will be -

intermittent and contain low concentrations of radionuclides. Thus, this pathway is not expected
to result in measurable external exposure to the general pablic. - In addition, there are no high

. energy accelerators, industrisl X-ray, or large isotopic radiation snurcasatmmarﬂmchemmlr

o ar g aeneplAnt oriquarry. . The: anly. pﬁmﬂﬂformﬂmmmthegmrm*pubhwmﬂmm. .
: . - - contaminated soils at-the chemical plant, raffinate pits,” quarry, and vicinity properties.-

e gt s e e s GRS radiation at-the WeldomSpringssite-perimetors-will-be:monitored-at Fbdeontionss:
using thermoluminescent dosimeters (TLD)s. Seven monitering stations will befocated around
the perimeter fence of the chemical plant (Figure 3-7), and four stations wikl be located along
the quarry perimeter fence (Figure 3-8). This represents a decrease of five monitoring locations
st iisuatsthaschemical plantpetimeter-and fowrumonitoring Joeations ‘af -the-quarry-perimetere -«The.
justification for reduction in the monitoring locations is based on that since 1986 the statistical
analysis of the TLD results, has indicated that at the 95 % confidence level there was no reason
.+ to suspect that- gamma radiation at the monitoring stations was-greater than background. These.
locations are summarized in Table 3.8. |

Spamgofthemomtonngstatmnsmmdthepenmetm ofthache:mca]planland quarry -

PR Inaddm;:nwﬂmmmmmmed mateﬂalsrﬂmthm“tha ql.:an'_vfrare at* mm&wnt-s Aess-than 46
o - {15049 foom. the perimeter. . The. intervalshetse i suat.she:chemical plant
- - 11EAr sthe femporary storage..ared .are smu]ar m»th@w at. the-qua:r;u Transport. -of -material

: -presently at the-quarry-to thetemporary-storage area began in iid=1993. -Insome piaces the-
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TABLE 3-8 Gamma Radiation (TLD} Monitoring Locations

| Nerth parimater of site

TD-2004 MNertheast a:;.riwr of ¥ite TD-3003 Sauth of Raffinate Pit 4 and weat of
e TSA
- TD-2008 | | Southesst of-admirietration building - TD=3004 - |-Secthof TSR - . v ""‘""‘

TD-30:05 Southeast of TSA

{usry Area
- TO-1002 Naortheaat corner of quarry TO-TO08 YWest parimeter of quarry
TD-1004 South parimatay of quarmy TD—TOﬂé Morth perimeter of quarny
Off-site and Bechground '
TD-4001 Buach Conssrvation Araa TD-3007 Rosidence wost of quatry

Army gites guard houge ¥aty Trail south of quarry

Franoie Howeli High Sohtrol oo ifores TReA008 - | +Danisl Boone-Elermantary Sohocl,. = |
' Maw Maila

Wnt of Arrrr'.r site

tempm‘arystemgeampeﬂmeterlsicssthanﬂlm{lﬂﬂft}fmmthechmma]plantpenmﬂm
i aceds rintervals along the remainder of the chemieal plant
perimeter because in this area, pcuenﬂnlfurextemalcxpusuremthcgenemlpuhhclslﬁs

3.3.2 Off-Site Monitoring Locations

Six off-site monitoring stations (Figures 3-9 and 3-10), as well as two of the perimeter
Cew - stations{Figure 3-7), wil-beused-to assess gamma radiation-exposure rates at Jocations pear-the
T mhamma-liﬂnmﬂ:whm m%mwm ~fivice-orreside. - WW

m@nmg lﬂﬂﬁhﬂmm thay».‘hm{he-hw memwm.
‘ .« -State of Missouri Highwajr Bepa:rtment TD-2004; the Army-Reserve guard touse; TH-4002;
ke B .f‘w ?M = L a1y mlchs . 5 . . .
plant whemmemhmofthegeneralwbhcabﬂesorrmdes
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. A monitoring station was placed near a residence, TD-4007 (Figure 3-8), because the
individuals who reside there have an assumedt 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 {sage Slaug'h.

SM,hckmndMomwmgIMMM S L RV

+'FopQ monitoring stations are used10 measure background gammamﬂ]amnexpomreram _
(F1gures3-ﬁand3 10). These locations are TH-4005 and TD-4009. This represents a decrease
from five monitoring stations in previous-years. In 1989, background gamma radiation exposure
raies were measured in each of the three distinet geological regions in the vicinity of the Weldon
-Spring site. These regions are the dissected glacial till deposits, the alluvial deposition of the
. Missouri River, and the Salem Platéau. Statistical analysis of the data from these measurements

. indiggted. that at the 95.%.confidence Jevel there was.no season to. suspect a.difference .in.the, .

. gamma exposure rates between -the-three-geological regions, Since there was no reasentd-
- suspect a.difference, an-average:of-the vresuits “6f-the: two*backgmund 1ocamnsmwﬂ

estimate the background gamma radiation ax]msune rate,

. Monitoring station TD-4005 is within 6 km (4.mi) from the chemical plant and the
quarry, Monitoring station, TD-4009, is approximately 13 km (8 mi) from the chemical plant -
wand 1 34T mi) frome- the guarey (Figure 3-10). - The Regulatory - Guide (Ref.: 3)suigpeststhat:-
hackground stations should be located at least 10 ke to 15 km (6 mi to 9 mi) from a site.

- ‘Although TD-4005 is at a‘lesser distance, they-are at appropriate distances with respect to the
site. As mentioned, the sife will not render external radiation exposures a3 a resulf of airborne
emissions. There are no high energy accelerators, or industrial X-ray or large isotopic¢ radiation
sources. at either the chemical plant or quarry; thus, -the distances of the background stations

- S fmmm chemical :plant,. raffinate. pits, quamy, amivmm;typmpm.wmmwthmmﬂimm

tppuit e e ~-HO-QRDCIRIAtE. the: gmnmmmﬁm&@mnmamd SOIbgs e T L e

Tt ’1-'9'r

s - MEaSrements -with-a- pressurized -ion schamber -as-suggested *in- the-Regulatory  Giide
i s (REf.e3), will ot be-made. at- momitoring stations -used: m@mvmmﬁ!mm -Becanse.the TLDs
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integrate gamma exposure for 13 weaks,ihcﬂbsncmﬂlyprmddeabeuermusofid&nﬁfying -
-natural occurring anomalies than would a short term pressurized ion chamber measurement,

Results of previous TLD measurements are consisient with yearly background gamana
exposures made by the -Project Management Contractor and other Department of Energy
- contractors around the: site: The monitoting stations-at; thesquarryapsdocated in the controlled -
area near comtaminated soils and material. Any above background results detected by these-
- - stationstare-dueto-thepioximity of the monitorhip-stations 't thercontaniitmed soily. - Beonms
previous TLD measurements are consistent with backgroand exposure rates performed by the
contractor apd others, and are within the expected range for the altitudes of the stations, it is
concluded that no naturally occurring anomalies ampresent Thus, pmssunzad ion chamber
measurements are not Necessary.

The guality control measures that will be implemented for environmenstal TLDs include
:» 1. -Spiked and duplicate detectors. At least two-duplicate TEDs will be deployed,-one-at tho-quarry--
. and one at the chemical plant. The TLDs will be exchanged and retrieved in accordance with-
. «-.the appropriate. standard operatingsprocedures:(SORs)y-and:field sheets willbe-used to-doonment.»
placement, retrieval, and unnsnal occurrences. Chain-of-Custody forms will also be filled out
.sas specified in 4he-appropriate SOPs: - The data received from-vendors will-be-neviewed-and »
anomalies will be identified and investigated. In addition, TLDs will be performance tested,
-deployed, and stored according to ANSI-N545-1975. The emvirommental TLD used for

monitoring .ambient - gamma - radiation. is comprised- of '25%  calcium sulfate . dysprosium...
{CaS0,:Dy) in a Teflon matrix. The dosimeters will be encased in black polyethylene bags
-which-will be placed in plastic holders with copper shielding.. The copper shielding is necessary
to correct for over-response of the dosimeter at low energies. The dosimeters will be exchanged
quarterly.

3.4 Biological Mnmtuﬁng Program
+ - Biclogical monitering - requirements:-are-designgted - 'Baparlment of - E&ergy-@:ﬂm

5;4_430*1, 5400.5, ‘and: thexRegulatory:Guide Ref. 3.+ The Departmentzof: Fnergy Order 5400:1.
= - FeqUires-environmental programs toJaORItor:contmminant. levels dn: biotas < . s v viers Sidia-
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Remedial activities in process at the quarry and chemical plant could potentiaily result -
“in the release of comtaminants‘to the environment. Work practices are incorporated into
rmnedlalacumstuavmdmlmm angd programs have been established to : evaluate the
effectiveness of these practices. Emmnnental mogitoring at the WSSRAP has been-deslgned

.« 10 focus on effluent monitoring to detect, chaﬂcm,ﬂmmwMﬂleam therefore;
... ecelogical stadies ase conducted to assess-bascline-comditionsinthe cavironment, -such- as lakes
and streams,

3.4.1 Past Studies

Characterization 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
v e e o CONLAIINANDS in relation to their potential-for human exposure. Nevertheless, some information:
ot e canbe sapplied -to the:Department~ofsBrergy vmonitoring - requirements - and- the -&ERGhd-

ecological assessment process. :

+Tn 1987, the first biovptake. stndy-was-comducted by meastring -concentrations-of metals; ~-
pnlychlnnnated biphenyls (PCBs), and radiomuclides in fish, No fish were found in the raffisate
pits or in the quarry pond; however, sunfish were found in Frog Pond. No PCBswerefound
s s § sl dish fromeoff-site docations; dutsdeteatable: concentrakions-of metals -werefound:in:some fish
samples taken from these locations, Small game mammals' were sampled in 1988, and no
Ly s Tadionuclides -were - detected -in- these=samples.  Waterfow] were sampled: from-Raffinate -Pit -4
during 1990, Results showed detectable levels of radiomuclides in .organ, bone, and flesh _
samples, One white-tailed deer was sampled in 1991, and radiomuclides were detected in some
bone, organ, and flesh samples.

. . Since 1992, more emphasis-has been placed-on churacterizing ecological conditions-on-
- saSit@sand: MMWMMMWWM ’sne: w
sty g pbickogical. investigation charactexided the: physicalipiapedt i THEE e -
... .Iinbiological organisms.found svithin meaqumchammm.memmﬂhmﬂshMgMW

b e mhngmc&cwwmmpﬂ%daﬁn&ﬁshmﬂnﬂnmhwm&ﬁakmﬁmmﬂmm
-influences-on* Dﬂ]ﬂl‘ organism$ within the lakes.
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Population surveys for deer located within the chemical plant and raffinate pits area were
conducted to delermine whether overcrowding, habitat loss, or comtaminated resources are

. affecting deer populations on site.” Quarterly deer spot-light surveys were conducted to document
 deer locations, activities, and numbers. - -

s sikimialssamplesshavesbeen routhidhy:colicabod i DO i
2, 4993 . only.edible.portions-have hamaaﬂuﬂedmhﬁaﬂimme ST ——

_ Agricultural producfts, such as corn, soybeans, and milo, have been collected to
characterize radiological concentrations and to determine background levels.

3.4.2 Monitoring Rationale

A biological monitoring program comprising various aquatic and terrestrial studies will
--.be condacted in 1995 to meet-momitoring requivements. The smdies wﬂlfomspnmanb'm-_.
vicinity properties that receive effluent from the site. '

... . Radiological parameters..amlyzed~will- isclnde- total -uranium -in -fish, - invertebrates, -
agricultural products; soils, and sarface waters. ~Ra:226;Ra=228; -and isutopicthorimrwittalso~
be analyzed in agricultural products collected from the St. Charles County well field. When
collecting surface water sampies phys;lcal pammescrs that describe ecological conditions will be

se s pirgicoliactod suckas:pHL, alkalinity;andeisaolved-oxygon in Mmem&aﬁ@w&mm-
and benthi¢ invertabrate s&tm‘l:,r Uramum, lead and mercury will be analyzed in figh.

3.4.3 Aquatic Habitats

Aquatic habitats monitored include a number of lakes and streams that are impacted or
. -potentially. impacted -by the- Weldon. Spring: site. -These-focations are described in- this-seetion:
-and can be. found-on Flgum -3-11+ To-the ‘north, «chammal plant drmmgeump-acts Bumh

Lﬁssassmpbmvmﬂi To. .ﬂle:* smtlu mnﬂff ﬂnmm mmmmmm: :
Dmmgetuthe]vﬁmunkwer - - e
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In the vicinity of the Weldon Spring Quarfjrtwﬂbndiesnfamwaiernmnitured; the
- Femme Osage Slough and the Little Femme Osage Creek. Femme Osage Slough is south of the

quarry and receives contaminated groundwater migrating from the-quarry. Little Femme-Osage
Cm&klswmniihaqumyamidms'MmmmmﬂfmmthW . -

msmmdemmmasasﬂﬁséhnkeas

L, % 75 REER ﬁFish'Eampﬁng.'Fishmmﬁneiy'munitmed atoff-site Tocations primarity
to ensure public health and safety. Review of fish data indicates that sunfish samples from
Busch Lakes 35 and 36 are accumiulating uranmm at levels significantly above background
(Ref. 28). Therefore, routing monitoring will be conducted every other year. In addition,

. samples will be coHected if average uranium concentrations in water are found to be statistically
higher than found in the lakes from previous years. The concenttations are extremely low and

. o -the.calonlated total estimated dose-is fess-than- 1.0-mrém/year. - No significant-difference-was.

... found between species.of fish,-althoughsthecusrent.data set-is.small.- -Hence, fish -mosjitoring~
will be limited to sampling the: fleshrof -game-species-from Busch Lakes 34,735, and-36-and-the -
- Femme Osage Slough. - Busch Lake 33-will be used-as a background location: -In addition; only

fish within 20%-of the legal length will-be.sampled, . onmthecasanfmmﬂhmdmm
limit, nnlymdwﬂualsgreaierthanl?icm(‘?m}wﬂlhetaken

emne- g enciiSH TEIL e .sampled sinconjunction-avith. the ;Missouri-Depastment «0f. Conservation. '

vl (R e

fisheries program. Adult fish will be collected using the electrofishing techmique it which: fish
.are.stunned ‘with a low electrical cutrent; dip-netted from-the water, and placed in holding taks
prior to data collection. All fish collected will be identified, measured (total length), and
recorded for amalysis of fish populations. In addition, a gross examination of each fish will be
made to determine the incidence of external disease, parasites, or phisical abnormalities. '

Pillets -and/or fish {:alm frnm game spaciﬁs {sp&ciﬁcally bass, sunﬁsh crappm nud

 the effective dose aquwaient to-humans via consumpuon nf fiah

oo 2B il Beder on o Invertebrates-and-Zooplankton ~ Benthic-invenchrates-and zooplaakton -

mrmltnalyumdaasanmcamm of wwater. and -ecological-quality: in+lakes-and -streams, and+» -«
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Depmﬂnmtnfhergyﬂrﬂaidﬂﬂlspemﬁesmnmwmgﬂfbenmmmdmgmmsmmewﬂer:
- column, .

Acconding to the regulatory guide and DOE Order 5400.5, the interim absorbed dose to
protect native aquatic i::rganisms, other than plants, 48 1 rad/day:—-A three year site-specific
. -~ aquatic-asspesment was-gonducted from 1994464994, withhe finkt-phate-being completad-in

December. 1994, - Once-the final 1994 repostisseceived from.-the-subsoaizactor in 1995, .the.
- three reports and all the data will be compared-and-one comprehenisive-report: will be written.
+--This report-will-draw conclusions concerning impacts, if any, associated with the Weldon Spring
site, document habitat quality as it stands now in case of an off-site release, and will be used to
determine the criteria for initiating additional sampling.

Until the criteria is established, receiving bodies of water and those with the potential for -
becoming contaminated, will be monitored on a routine basis according to the surface water
monitoring program dascribad in Section 3.1. These water bodies include the Southeast
ense DiEAINBES, Frog.Pond.drisags.Jssh-Bosd«deainage, Busch Lakes 34,-35 -and Eér-ﬂu;m

Spring, Femme Osage Stough, and Little Femme Osage Creek.

Although the trigger levels to initiate increased sampling will not be established until the
comprehensive report is isswed, the suveillance program, if nesded, will follow the 1994
protocol.  This protocol is disenssed below, (nce the criteria is established, this gectton will
wind e e Beatipdated 4o inclndesany-program:changes-and 1o discuss the associated-requirements, .. vionsr-

If it is.determined that sampling needs to be initiated; lakes, ponds, and-sloughs will be
sampled for benthic imvertebrates and zooplankton. Benthic samples, when collected, will
consist of a single composite sample collected from each lake using a dredge type sampler.
Zooplankton will be sampled using a single composite of samples taken from each Iake location

oo g vertical tow. with a plankton net. - Samples will:be-taken -stasting-at.the-bottor.of the-lake.
and towing to the surface at a constant speed. '

g - The rapid-bioassessmenttechnique-{protocal-I¥}mwill be used atithmcreeks-ant g
o »:-w«m& wetoeot«eomiucts*m 1mmwmmﬂmwww-
invertebrate samples-will -also consist-of-a-single compnslte sample collected from each- creek
.- .or drainage: using-a:dredge or surber. o :
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A variety of hydrological data will be collected at each sample location to assist i the

oxygen, pH, and water clarity (secchi disc) will be measured. The radiological and chemical
- analyses that-will be.conducted on water and sediment samples-wilt-be-determined in the final
report. |

3.4,4 Terrestrial Habitats -

.- - The terrestrial community in the area of the Weldon Spring site i diverse. Much of the
land immediately surrounding the chemical plant is made up of state-owned conservation area
(Ref, 11). Habitats include old field; cultivated farmlands; and upland, slope, and bottomiand

species. White-tailed deer, gray squirrels, and cottontail rabbits have been sighted within the
chemical piant boundaries. Opossum, fox, and coyote roam the areas. Many birds are summer

Pond.

- ‘Monitorinig. duting- past -years-hassincluded-extensive~efforts- to-characterize-tersestrial -
.. fauna and habitats at methmlphm as part-of the: mqmremm for assessing exposure amd--
impact to biota.

3441 Foedstuffs, Surveillance of foodsiuffs within a 16 km (10 mi) radivs of
the site is required by the regulatory guide (Ref. 3). Foodstuffs include such items as meat,
. eges, milk, and prains. To establish a-representative foodstff surveillance policy, the WSSRAP.

developed an agricultural monitoring program, This program was based vpon a tiered approach,
looking first at the most prominent agricultural activity in the Weldon Spring site area, which
.is erop. production. -Most of the-crops grown-in the area, and thersfore sampled, included corm,-
-soybeans, and milo,

E R

WP I MWM B~ EAUE . : - L Za e
5 e i SARERRCQVEE, appmmnamayq 89(1 ,,har {2 zm,acm}f of agnimﬂumkwlmdsﬂwhlch arec-lmsadm
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interpretation of the biological data. Physical paremeters, such as temperatare, d:swlved_

forests. The terrestrial community supponts a wide variety of fanna including avian and mammal -

residents or spring/fall migratory species. - Bagtem screech and basred owls have been sighted -
... -in ypland. forests.squth.of - ﬂl&nhmmluphﬂhamhm ‘hormed. owls- have-been- mghted-m

5 e, ot Agﬂutlm:al landssummding 111& mt&mmpmﬂppmmately m%mfmmm

S R mwpwmm;mmmwmw- .
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in the area include corn, soybeans, and milo, wh:charegmwnpnmanlyascatﬂefeedandfnr
lefi as wildlife feed. : '

The extent of terresirial foodstuff sampling under Department of Energy Order 5400.5

is based on the projected dose to off-site populations waaanaamm-human pathway.. The.

. . Weldon Spring.site-hasaprojected dose of -«<@idavrenn L 4ha~pub’.lm from: this
e - pathway. .Therefore;-a-surveilance level wilk-he:patablishod dopeprienitoml-monitoring. - These
SEERN <+« . 7oswlte Wil be pablished-insabseqrent site eavironmentsl veparmiititresampling is-porformed:

Data from 1991 and 1992 indicate low levels of mdionuclides (>1.0 pCi/g) in
agricultural products. Air momitoring results show no detectable particulate emissions.
Contaminated surface waiers in the surrounding areas are not used to irrigate the agriculturml
fields,” During 1993, air monitoring results did not show above background concemrations at

the chemicat plant perimeter or critical receptor locations. As a result of these conditions,
monitoring will basically be reduced to sarveillance, Sampling wﬂlhﬁcunductedun]y if air
monitoring results indicate ahove background concentrations of radionuclides. :

If sampling is required because air radionuclide concentrations are ahove background,
.= « -iorthe St. Charles County- well field+is*flooded; 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 plamted. A minimum of four
b v ongeiity voShinplesifeomeeach-field-will-hesopliected:~~Weather -comditions at-the-tisne-of: the-release -amd:.
distance from the contamination source will be taken into account when samples are collected,
. Grain samples may include corn, milo, or soybeans. Samples-will be-analyzed for Ra-226, -
Ra-228, Th-228, Th-230, Th-232, and toial uranium. -Collection will take place in accordance
with the Agricultural Sampling Plan (Ref. 29).

3.4.5 Data Reporting

e s, AT information. gatheredsfrany esalogionbsurveysiandanonitering.activities: witlibemsed-
- tn determme*ecalugmalwﬂdﬂi@n&atﬂl&ﬂ’eldun*Spﬂng site. SllI"'ufe‘jF data«‘wﬂlhe sumnmizﬁﬂ

B o AR P S
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Data collected 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, waier, orﬁﬂdlmentsmﬂbecompamdtodmgathﬁmdfmmdeslgnated
: backgmuml lecatmns Statistical tests will be used W«wh&h&r bmta utihzmg
. T 5 asvhave significantly-higherdevels-vof-aefvivemint-~oonc &--1hamm
. ..backgi:mmdmm&%ﬁ confidence level. c.-:-::; Sanporit-ar-tha-Mann Wlutnayll-te&
. will. be. used: based.upon. whether the mmblmmxufdamnp@ptﬂaumsmhhe assumed. 1o be.
normal, Preliminary tests of variance and nommality will be determined by using the W-test and
the F-test. For the W-test, data reported as nondetects or less than the detection limit (DL) will
be quantified as DL/2, according to Environmental Protection Agency guidance (Ref. 12).

3.4.6 Coailection Permifs

R .Thaﬂhngnfspemﬁcfannaformhﬁnsﬂdymmﬂhnnmdbypmm&ﬂmm&.
i aﬁ-mmﬁpﬂlﬂﬁﬂlﬁmpﬂmmtﬂﬁ@ aiersiationand.thad. ' i ;
permits, as required by sampling plans-a ate-at Federalregaiz .
to sample collection, Apphcahle State and - lﬂcal laws wﬂlhe cmnphed with - during - sample -
collection.

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 (U.S. Fish and Wildlife Service) and the -
State of Missouri. The Department of Energy bas notified these agencies of their status ag co-
trugtees and of releases of CERCLA hazardous substances. The Department of Energy will also
R 2 +coardimate with.the..co-trustees -on - rexpiests -for - further sinformation: *mga:di:g*ﬂm pohamﬂ:
. damage to natural resources. -
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4 EFFLUENT MONITORING
The'Weh:lon Spring Site Remedial Action Project (WSSRAFP) has established two distinet
- monitoring programs-which it characterizes as *effment monitoring:” ~These include airbxrm

.-and waterborne effluents that-could w@mm -Bite-periasten - These pmgrams are.
described in the following sections.

. 4;;14 s KHMMMW E“mhﬂmmm;;—ﬁ;;w - . ',1.., -

As a Federal facility, the WSSRAP is subject to, and complies with, Executive .
Order 12088, which requires all Federat facilities to comply with applicable pollution control .
standards. Further, U.S. Department of Energy Order 5400.1 states that the Department of
.- Bnergy i5."t0. conduct the Department’s operations in compliance with the letter and spirit of
applicable environmental statutes, regulations and standards,” In this light, and since the
o - WSSRAP containg point sources for waterborne pollutants ; the pm;mtopemteumder Bederal..
' s Clean. Bater: Actrequirementssanddvissouri Clean Water Commniission. Laws: anc Regnlatians::
The Missouri Department of Natwral Resources has issued National Pollutant -Discharge
...Blimination Sysiem (NPDES).permiis-to.the. Department of Energy for.the discharge-of stomm:
and other waters.

4.L.I Goal

In addition to verifying compliance with NPDES permitted effluent limitations, the goal.
of the NPDES effluent monitoring program is to characierize the water releases from the
' WSSRAP. . The Project- Management Contractor will use this information to-develop ways to
minimize the discharge of waterbome contaminants from the site in accordance with the
WSSRAP policy that all surface water will be closely monitored and treated, as necessary, to
st aiNE0E Federal .and. State requn:emeats . Knowa -sources- of -water-on the- site-are-listed i
Tahle 4-1.

__ e - Jadcntlﬁq&t.mmand petiodic .sampling '.md analyses whtchnmhls tha Pm]ect Managemnnt
e L CORURetorHo-identify treatment-requirements:., The proprany-ises studies:tor identify -analyze,-
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TABLE 4-1 Existing or Potential Water Sources

2t ' RAD 1.3 x 10? gl
3@ RAD : 7.7 x 107 gat
4 RAD - _ . 32,9 x10° gal
Frog Pond o STR 77 s00,000 gal maximimEt
i Ash Pord STRRAD 1,800,000 gal maximum{®!

i Deccntamination Pad ) RAD 8.3 gpm'®

Reffinate Pita No. 1% RAD 1.3 x 10% gl _
|
|
1
|
I
|

| TSA {10 ac) _ RAD 5,300,000 gpy'™H¥
- %A (9 ach STRMAD 8,800,000 gpyEie

Santtaty Sewage Treatmont Plant SAN 4,000 gpd

Labaratery TeR B 10gpd

Sumpe and Tanks . 7ppit . : 10,000 goy® - .:’

Storm Watar Diecharges {200 ac) | STR 185,000,000 goy'™ _
Worker Tailots ' " SAN i [

Warker Showsre ' RAD 1.7 wﬁw

;montnmln!ﬂun Faakities RAD I ) < 1,000 GPDk!

Rstention Basina TeDiH

Dt Control Water 1 - STH - Unknown

Unknaowh

Quarry Sump RAD 3,000,000 galit?

| Ouarry Storm Water {2 ac) RAD 8,800,000 gpy®

. Quarry Washdown® AAD 1.5 ppm
Daeontaminat/on Pagit A : . AaD " ) . . . 2.0 gpm
Worker Toilste T sam . .y
Worker Showers
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TABLE 4-1 Existing or Pota_ntiai Water Sources {(Continued)

Source S - . Category™ _ Quarntity .
VICINITY FRAOPERTIES
F.qrn'ma Geage Stough 5TR ' Unkrimm
_Busoh Laks Mo. 24 . . STR ] . Unknown A
Buunh Luka Mu 35 . ] 5TR - _-“. o Urknown
b Buauh Lake No. 36 Unknawn

ta} Category ie bagsd on tha armary trastmant mathod requirsd and the axigting natursl uranium conoentration.

i Part of storm water

L Whils aparating

e Case-hy-caes hasie

la} Easad on Averaga annus! pragipitaton
i ] Ratriaved off aite

MSA Material Storaga Area

RAD Complex Treatment; Uranium - greater thar 600 pCid
-%5AN - Biological Trastment; Uranium - baskground te 30 pCil

STR Sadiment Traatment; Uranium - loga thar 800 pCIA

TED To Be Determined -

TS5A Tumrporary Storaga Arsn

o Ty

and evaluate appropriate measures for control of runoff, erosion, sediment, and contamination

sources. From these smdies, procedures and plans are developed for appropriate control ang
nantenance. measuees.. « Controbaneasures for. store water.are uwdmanﬁnmm;

mmﬂvemmmttnalevelmmmmumﬁawnhma "best practical technology."~ e

4.1.2 NPDES Effluent Evaluation

Required effluent monitoring at the Weldon Spring Chemicat Plant includes efflyent from |
fuur storm.- water autﬁ'a]]s -.0ne uﬁmdmmry sewer outfall from the:nadnunwtmilon bmldmg

i ¥

A mmhml moad, aithﬂugh ﬂlmmemu spemﬂedonﬁaﬂs orpmam&mdohemmm wmd ~
effluent monitoring at the Weldon Spring Quarry consists of one. quarry water treatment plant
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effluent outfall. The quarry water treatment plant treats contaminated water from severl -
sources: (1) quarry pond, (2) storm water, and (3) equipment dwuntammaﬂnnupuaﬂﬂm Al
nfthesedischm‘geﬁammnmmmdmmmrdamemmm&pmmnusmadﬁmtﬁ%ldol;'
Spring site by the Missouri Depa:tmimt of Natumlﬂ&mmoes

mfﬁnawptts are'hsmd in Table 4—1 W@wwmﬁmm SOUTCES: AT

a5 b e .desciibeddnates-ordotal-velnme:dopendinpvo sourecs The-tirretit rtatment cateporids-
' also provided for each source. Cenamwaters hnw&ver are-not clearly characterized and will
require monitoring on a case-by-case basis to determine what treatment they will need.

4.1.2.1 NPDES Permits. The WSSRAP has four active NPDES permits issued |
by the Missouri Department of Natural Resources:

* Permit MO-0107701, for the chemical plant.
.. PMMNW?WW. .. ._.v_., e e s e e e e e A

* ~Permit MO-G679035, forsite-water treztiment-plant Train-Il-constrction-hydrostatic -
test water.

*  Permit MO-R100869, for the borrow-area.&nd - haul road. : -

‘Discharge monitoring reports are required as compliance deliverables for Permits MO-0107701;
MO-0108987, and MO-G679035. Permit MO-R100869 requires only that monitoring be
conducted and records be retained. Reporting is required only under certain circumstances. The
annual.site environmental report and quanierly environmental data summaries also summarize
v - 4 i S8 clatasfron the outfalls. coveredsby these-permits. - Disehisge-data-are-also-reported t0-HG&G
o st at.ldahe. Nuclear«Engineering dwbaratoriesiand o +he ‘Bepartment .of Bnergy- OskRidgoe
- 5 e i - -EOViRpAmental Protection Divisian; as detailed in: mwwmim&mmm (EERend:
MEMMHRMMMJMWMH&) W R L2

IR i eI el S -mmmmm«m WW SEE LRI R QMW
- July.29, 1938, for tbc.dlschmge of surface water runoff lhm&ghﬁuenulﬁﬂs fNP—ﬂﬂﬂl throngh
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NP-0005) from the chemical plant. A sixth ovtfall (NP-0006) was added on November 4, 1988,
for discharge from the sewage treatment plant at the administration building. A seventh putiall
(NP-0007} was added on October 1, 1990, for the discharge of treated effluent from- the site
... watertreatment.plant, which is used to-treat contaminated wates during remecdial activities at-the-
chemical plant, The permit was reissued on March 4, 1994, at which time storm water outfall
NP-0010 was added to monitor the construction material storage area and outfall NP-000M4 was
deleted.. Qutfall NP-0001 has been effectwe&yfemwadby remnvmg theprpe lmdmg 1o the
-+ »smontiallhowever, approxinately. 80 -ft-of pipecemains B —— e
and backfilled. Until the remaining pipe is removed, nndMDNRdeletesnmfa]lNP-{}[}ﬂl from -
the permit, "no discharge will be reported for this outfall in monitoring reports.  Figures 4-1
and 4-2 show the location of the permitted outfalls for the chemical plant.

NPDES permit MO-0108987 was originally -issued to the Department of Energy on

May 5, 1989, for the discharge of treated effluent from the quarry water treatment plant, which

- is used to treat contaminated water during remedial activities at the quarry. This permit expired-

i ee lpoom May 4, 1994, .and was. mssnnd.mlmm% ..... Bigure 4-2 .ghows the: mﬂﬂm
permltwd outfall (NP-1001) for the quarry. :

.. NPDES Permit MO-R100865 -was.issued-to the. Deparment. of-Energy-on-September.1,.
1994, for discharge of storm water from the borrow area-and the borrow area haul road. The
permit does not specify outfails.

NPDES Permit M(O-G679%035 was-issued to the: Department of Energy on Angust 31,
1994, for discharge of hydrostatic test water during the construction of the site water treatment :
plant Train II. The water will, in most cases, flow to outfall NP-0003. ¥

4.12.2 NPDES Permitted Parameters. Monitoring parameters for the storm water
. outfalls (NP-0002, NP-0003, NP-0005, and NP-0010) and-the administration building sanitary

, sowage: treatment planhat:ﬁ*ﬂﬂ%}mh@ﬁn%leﬂ-ﬁ# ~Pormitted parameters:-for
ccwﬂutfgﬂ NP-0BOT of thevsite witer et gLt Ht NP£001 B ig quarTy water treshent
S a5 plamam shnwu mmmmamwmymwmm-
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“TABLE 4-2 NPDES Permit Munrturmg Haqunrements Samtarv and Storm Water
Snurc&s

anoafmanth

$utt1a-ab1'a Snlldn

onca/month

Totlr-‘suupindod‘ io“ds‘

* - pnoafemth. o erf

" Nitrate + Nitrits as N

Urarilurr, totsl

onoefmanth

anoe/moanth

Groae Alpha

ancefmanth

Sita NP-0008

nncefmunth

fpd Monitor oncefmonth ._ .
H Blochamical Osxygan Demand mgA - 10H BN --anoa;mr g
Total Suspended Salids g 151201 onoa/quarter
pH sU a5 angafguartar
Feoat Collform C:Imiu.ﬁm ml 4004, 0{:0“”

ia}  Morthly average/waskly svarage
bl Monthly avarage/daily meximum

. -fo} .Limitis 6O mgh if arosion contrel is not duignad fnr 1in 10 vnr, 24 hour gtorm.
©o 4dY - Peacribed [ et ok outfall 008

" -pRCefquarter

e - Qutfall NFCCCH: retnaing-on-the permit,.but-diecherge has baanaﬁamwﬂv’dmmmd; nu"dlmhargn"wﬁl ba rnporm:l far.. -

this outfall In monitaring reporte until the MONR mimoves the outfall from the permit.
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03279k

TABLE 4-3 NPDES Permit Monitoring Haquirﬁmants - Quarry Water Trestment Plant
and Site Water Treatment Plant

e | e |

i Slte NP-0007 and Quarry MP-1001

Manitar, gpd

Fraquenoy

Sample Type

|
| Fiow ones/batoh 24-hr total
! Chamlcal Ooopgen Damiand S0/80 mui'l"'" - onaafbatch | grab
. llutél. Euspﬂndod -Su-lid-s . EO/30 mgal* umal';hamh grab
| pH £-9 standard unita ancabhateh giab
Argandc, Total 0,10 mpA cnos/batoh grab
Chromium, Total 010 g ghtebatch grak
Copper, Totel: Quarry 1.0mgn oncamonth aral
Lead, Totel .1 rng.l'l. onna.ﬂhatct.! grabh - 1
mngmn, Total 0.1 mgi onosfatoh grab
Mercury, Totsl G004 mgA oncathatch grak
Selanium, Towal Q.02 mph ongethetch grab
! Cyanids, Amsnabis . D07 mgn onoe/batoh gr.ab .
| 2.9-DNT .22 yron anca/eatch grab
Fuorida, Total 4.0 mgA - prtafaich rab
Mitrate +_I:Ii1]'itn an M: Site 2 mgfl once/batoh grab
“Nirato + Niitago Ne Monitor, g ) “ancambatch grab
Clunrry :
Sulfabe an 50, 500 mgA B - once/batch | grab
' Chiaride Monltar, mgh o uMmL . - geaby
Grows Alpha Manktér, pGIA ancombateh grat -
Grogs Bata Marndtar, pCif oncabatch grab .
Urariu;'rl, Total Monitar, pCiA® onsefbatch grah
ﬂH.a-Z‘ZJﬂ S I . lu;nr_lrtpr, pﬁJ_Ti : : . ORce/month grab
na:z;'za . Mandtor, pCift oncaimetth grak
Th-230 Mgniter, pCift . onoafmenth grab
Th2sz | Moritor, pCif once/month rab
F’r%nri.t.'.r Fﬂllutu.nts Mnriitnr. mgA oncefyear grab
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TABLE 4-3 NPDES Permit Munltunng Haquuramants Quarry Water Traatmsnt Plaﬂt .
and Snta W&tﬂr Traatmant Plant {Continued) :

.‘d"l'hﬂh Eﬂluant Tumulty”‘

' amo{q.mrtar

: ..Monitor, pf.':ifr S

e ONOOYRAT. | o e e

Actinivm 227 Quarty

Meriter, pfif

DRCAfyaar

Hudcm QuaTy

S

jad DOisdly masmuemimonthly awaga
Ibl Watar wili not be diecharged if greater than 100 pGift
ic) Mo statieticdl significance wae obnurved batwasn mortalty obesrved in the.affluent test concentmtion and the upntrnum

Tacaiving wetar contral st & 6% confidence fewvel

Mmﬁor pCIJ"I

Fn ﬁtmum River Sadln‘mnt S-D--'I»OED and ED-*I-OB'I

DN Ny ar

T

«Ad) - Requirss ynetresty rscsiving water nuntmlmn-:ph:tu;ha oollectsd frorm-Missour River at location SW-1011

River, Thetreutedwaterfmmmeaiteandqwrywawrmmentplantswﬂlbemnmtﬂmdm
the effluent. basins prior to discharge.

JIn addltmn to the . baich. and - munthly pamnﬂm forr-NP-ﬂﬂDT and- HP-IDDI wather

for these dlschargesmperye&r Thepmntypoﬂutantsaremgamcmmpoundsthatm
included in the following major categories: volatile organic componnds, semi-volatile organic

. compounds, pesticides, and polychlorinated bipheayls:(PCBs), as-well as cerfain metals, total

cyanide, and total phenols. Additional periodic monitoring is required for other parameters such
as whole effluent toxicity (WHT) screens, supplemental monitoring of additional radionuclides,
and analysis of river sediment for wranium..

R Wmmml @mmmwmnmmmm

mmgmeanmﬂmr smentdeniones W
storm. Iheaepmmetemammonﬂmadatthﬁ&tmn%nﬂtfaﬂs IR
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Aaeraphthylena 1. 3-dichloreprepylena '
Agenaphthana, . S et - w . i acitOra ph SRyt -
_Acroleln . . e _ T : ﬂ-h!nm_uphunﬂhw.mh&_r. .

_ .A;r'.ﬂ;.ni.tril.a.. T _ o |} B i2-chiceolaapeopyl) ather
B.uun.zana;- ) B o Bis 12-chicroethoxy} methane
Benzidina Mathylena chlardas {dichleromsthanal
Carbon Tetrashloride (tatrashicromathane) Muthyl chioride [nl'rl.r.\rm'leﬂ'lnna]-
Chlarahurlz;ene Methyl bremids (broeremethans)

1.2 4-trighlorobenzene e "+ - ]Bromeform {iribromomethane)

Hexachlorobanzens Ciehlorchromomsthane

1,2-dichlorpethane Chlvrodibrememathane

1,1, -trichtoroethans - - Hsxachicrobutadians .

Hexachlorosthane o o . Hmﬁl‘ldmmlﬂpnntadiem

1,1-dichloroethena . leophorone

1.1, 2-richlorgathane ' Naphthsione

1.1,2. 2-tutrechloroethana ] MNigrobanzens

Chlercathars L o ' Z-nltrophano!

Bie {2-¢hlan.:;thl.vl}. athar ’ . 4-pitraphanol

2-ohlercathydvimd sthar . 2 A-dinitraphenal
- N-nitraaodi-n-propylamina . 4;&-¢Iinl:m-u-¢ruo4

Pum;thoruphanul . i : M-nitrosodmmethylamins

Phanol . N-nltraacdiphavdamine

gia (2-sthylhaxyll phthalute im N Phenunthrene = .
.H'I.I!-';ﬂ-MhLIIZH phﬁulaﬁ T o . B -diﬁar@n{u.hiamhrucnna

. .Dirwhut'.ri phﬂ-mia.t;. S _1 - ) S -iﬂmu-{1-,2;MI=Pmnu
Di-reogtyl phihalata .| Pyranm ' '

T e C il il b b — . ;

L Nl ——— o T NOrO N e

l';lrﬁ;th; pht.hnlm . . Talua.m

‘ hanza{a.lamhmnanu o Trichlorosthylena

ENVIRONMENTAL MONITORING PLAN . ' Q32TO6

TABLE 4-4 NPDES Permit Monitoring Requirements - Priority Pollutant List Quarry
{(NP-1001) and {Site NP-0007}
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TABLE 4-4 NPDES Permit Manrturing Requirements Priority Pollutant List Quarry
NP-1001 and Site NP-0007 {Continued)

Benzolalpyrena . . Wi chloride (ghlorosthylene)

3, 4-perzaflucranthena dbsnzalbifluotanthens) Aidin e o e e
banzalklfiucranthena Cieldrin

Chrysene _ Chiordane

Anthracans . 4,4-D0T

banzolighiiparylena A4 D0E

Flucrena . 4.4"-DDD

2-ohleronaphthalens Algha-endosulfan

2,4, 8-trichlorophenaol Bsta-arclaaulfan

qrohlor-m-crpan . . Endoeuifan sulfate

Chlcroform {trichicromethana) Endrin

2-chlarophanol ' ' ' Endrin aldahyds

1. 2-diohlorobanzans . Heptachlor .

1, 3-dichlorchenzens Heptashlor sposxida

1, 4-dichlarabanzens Alpha-BHC

3,3 dichiorobernzidine Beta-BHC

1, T-dichtoroathodans Bamma-BHC

1,2trane-dichleroathydene ] Dsdta-BHC
2ddiohoropherol | PCB-1242 (Arochior 1242)

- il -332-dioktoropropans-i1,3-dichlecapropanal PCB-1264 {Arochior 1264]

2, 4-dimathyiphenol ' . | PGB-1Z21 {Aroahlor 1221}

2 a-dinitroteluans ' PCEB 1222 {Aroohior 1232}
2.8-dinitrotoluens PCBE-1244 {Arochlor 1248}

1, 2-diphamyd hydrazive PCB-1280 [Arachlor 12801 .
T e . _
Ethwhumnu " | Pes1016iArochiortotey ___,I

bt eyt rovieani

Fluornntlwnn Toxaphane

Antirmnv o Arsenia

BEargllium Cadmilura _ B
ﬂhrurnium. . o Copper

Laad Moroury
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.. TABLE 4-4 .NPDES Permit Mammring Hoqmramants -Rriprity Fﬂllutam List ﬂuamr
NP-1001 and Site NP-0007 {Cuntlnuad}

Hickls Snlanium

Silver _ _ Thallum

Zine Cyanide, Total

| Phencle. Total

NPDES Permit MO-R100869, for the botrow area and haul road, doés net specify
outfalls, parameters, or frequency of monitoring; however, the ES&H staff will sample
parameters as specified in Table 4-5. Reporunghtmtswﬂlbesﬂfmmosadasfmmmedmthe
table. Duifaﬂswﬂlhec}mwntumunitmdmuMdam&sumlﬂmyamsmbﬂmd

NPDES Permit MO-G679033, for hjrdmsmﬁﬂ test water from site water {reatment plam:
Train I cunstmcmn mqmresthatoﬂandgmaudmmlsuspmded mhﬂshemmnomd 'l‘Iw_

g min parameters;- divits;frequency ~and samhingty

- A discharge momtonng mmﬂhcmbmiﬁed tor MPNR within: mm;mww

evernt.

- TABLE 4-5  NPDES Parmit MQO-R100869, Mumtnrmgﬂequummanh Bﬂrmw"ﬁf&aﬂnd

Haul Road Storm Water

Fraguency

OnesiquaTtar

onua.fquarmr

lal This is not an effluent limitation but » 2elf bnpossd raporting level. [ settisabls eolids exceed 2.6 midfhr or it and
ot g k.~ e e scaodau] Orang . the Missoud Depagnvent-of Hatursh:Aesoarsesrmatbednformad-dneart ngwitaindive- dops:-
of recalpt of raaulrs. '

b At malacted locations : . . -
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TABLE 4-6 .NPDES Parmit MO-GE?BOHE Monitoring Requirements - SWTP Train 0
Cunstructmn Hydrostatic Test Water : B

| e L Permicume '

| Flow . LL]

| ﬂTss ¥ L
T oii and Grasee ' . .
. Mnrltunrlq feq!.llrama-m anhy
i One zemiple par discharge sysnt tdmn during tha first 80 rainutes of avernt.

4.1.3 Description of Effluent Monitoring Frogram

The monitoring program is best presented in tabuler form. Tables 4-2 through 4-6
" summarize the permit requirements for the four permits, The land disturbance NPDES permit, - -
MO-R100869, will have a varying number of outfalls. The other outfalls are the quarry and site
con e e aWALEE. rcatment-plant. outfalls, -thesanitery-sewage treatment plant outfally four “stormwater
ouifalls, and a hydrostatic test water outfall, ' S

4.1.3.1 Routine Monitoring Requirements. . As the tables indicate, -the outfalls -

are sampled at various frequencies, The storm water outfalls are sampled once per month as

they discharge. EachbamhﬂfueawdwalermtheefﬂumEpmdSMthewatsrummwntphnm
msﬂnhmymlﬁmmqth&M' d.aastb snlis . J
. Sewage treatment; plant. effluent lssampled once per quarter.,- Hydmstane.test water is. mp]sed: o
. once per discharge and borrow area and haul road storm water will be sampled at léast once
. .-gvery three months, Several parameters in the tables show "monitoring only”, where ho afﬁuem.
standard is apphed

e _.,,.,-,.\.‘,_,-.:_.___ﬁ . 'I'hﬂ,.gdtmmstmlmn.bm]dmg sewage treatment plant-outfall - NB-0006, involves treatment . .
{, itary, waste with, nosradioactive confamination. \..Theipermitted: timits are typicaliofas
S dumnstm treatment Facility:-which dischargss- toa- 10sing stresni;~Ths* regirtrements e
b ¢WMMmmﬁ Wprhymmwmwm bm-:hamh:alm@gen
. ,d;sgm»dmmmﬂyJJfM*ﬂmm'- Ll 2 rehetinile gl
e, o hBVEDEED established o monitorgtonm: water mmmmmatﬁw attivities arenit

. adversely affecting: water quality. Storm water also includes water pumped from-the matesial
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: B .
storage area pord, excavation trenches and pits, and le water used for dust control and mud
removal. The uranium contamination levels in water are highly variable, but are
- congidered to be below the correction level becauss the toncentration is historicaily less than the

Departinent . of Energy derived concentration gmdﬂhm of .an- anmzal"avmgehofﬁﬂﬂp@ﬂlim"

--.'---yeam,-whutmbmrmedhy” ey f
.oeasedepmﬂmmm@wfmmmm mwmpmdm'
limits dealing with controlling ercsion and sediment. during remedial activities are: settleable .
sofids levels must be 1 ml/l/hr or léss and total suspended solids (if no erosion control} must be
50 mg/l or less. Storm water discharge levels for uranjum have been monitored over a
significant time and vary considerably. The established goal for uranitm concentration in rain-

- induced discharges is to Dot exceed historic levels, and o remain below the derved
concentration guideline. .New or additional contaminant coatrols must be designed to preclude:
mmhargcsﬂmeﬂdmedmsdmedummmhongmddmsofmanmﬂavmgeafﬁﬂﬂ
pCi/l natural uranium established by Departmentof|Energy Order 5400.5.

|
The contaminated water -in the quarry sump, raffinate pits, and potentially in other

. miscellaneous waters,. requires-treatment to-the high fevels shown in Table 4-3: ~TFhe-highdevels
of treatment imposed by the permit are due to the desire of the State to meet standards associated
. with . drinking water suppliﬁs Alﬂmugh the Depathnent of Energy gnal for uramum

e csnCORCenationdo wmater- s sdischorgsc = - thestroniznent
required to remove nonradioactive contamination also removes uranium and allnws for a
slgmﬁcantly jower uranium level for these discharges. The lower level is based on the as-low-

as-reasombly-achievable {ALARA}.concept, which.in this-case means treatment to a-level ofan. -
average of 30 pCi/l, not to exceed a maximum of 100 pCi/l, which i3 cost effective and
technically achievable,

DOROR/Z15E424, Rev. 2 TR
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. 4132 . Intermittent Menitoring Requirements, - In-response to regulstory and
public-concems, the Department of Bnergy has agreed to additional monitoring associated with
..discharges from.the water-treatment plant. River sediment-wilbbe-volectod -aaneally from the -
.. iwo locations showm.on Figure 4-2 and analyzed for-total araninm, . The-quarry watertreatment -

_ p]&m effluent will-be-monitored anmlly for-Po-210, - Ac-227~amd radon. - Preoperationat
mumtomlg for theae pammatm has been perfm'medrun thaaqualﬂ pand water (saa Table 4-3).

and s:tc water treatment. plant efﬂuent

4.1.3.3 Emergency Monitoring Requivements. In the event that contaminated
 water is accidentally released, or in the event of spills, effluent monitoring will be conducted.
Parameters will be determined on-a case-by-case basis.

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 located
at the weir downstream of Frog. Pond (NP-0002), the weir downstream of Ash Pond (NP-0003),
and the Southeast Drainage weir-NP-0005). Rewmiédfiation activities above these’ ottfullHave-
. an influence on the character of the discharges that is not fully understood. The variability of -
these discharges can best be assessed by a concerted-effort to monitor the upstream ditches,
storm sewers, etc. Monitoring of these upstream facilities is not required by the permit, but
smthayamalmwum;sfmmmﬁnmmﬁmmfthamtfaﬂs;theywﬂlhem@mm Mumtanng
'memmmm__ derstandLth comediafiansafioris.on- wastoohasctesistios-sihen
.. permitted outfalls, . Thamsultsufupﬁrwn samphﬂgcanﬂwnbeusadtﬂdetmnmwaystn
reduce contaminant levels at the outfalls to acceptable Ievels. Also, explanations of violations
. of permit; limits are required by -the- Missouri Department of Nataral' Resources when tlte
sampling results vary significantly from the norm, and upstream water analysis data are often
needed for these explanations. Three upstream locations have been identified for monthly water
»pnitoring. . This. monjtoring. w:ﬂ«t&hplaa&at +the. same.timesthe -monthly .ongeing-NPDES.
e ‘&ﬁifwﬁimmmum SsSocthat.a.din Gl O GIRTIALTRON MMWJMW

' Muramumrandﬂgmwlph&r {fthems no ﬂow thmngl'r ttmdubharge“pqmsfmm Fmgmnd Ash
.. “Pond, or NP—ﬂlﬂ?-dumgNPDES_samphng, no sample will-be-collected for that month. As site
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conditions change, additional parameters may be monitored at these locations on a case-by-case
basis. Other sample locations will be sclected on a case-by-case basis and the water will be
anatyzed for uraninm on. the site KPA. '

Erde-7. -Mpstraamddonitoring InComjtunction:wmithehiti b0 et
NP-0003, .and NP-0006

Ones per rmonth durag colleation of NPDES sanples

i Uraniurn, tolal ] Onea per menth during colisction of NPDES samples

' I‘.'Inuu per-menrth dunng cullm‘:ﬂnn of NPDES nrnp!ln

4.1.4 Storm Water Requiresments and Neeﬁ

4,14.1 Cmmmsmmmmmmmmmm y
theslte and quarry place limitations on total suspended solids and pH levels for ranoff from
material storage and construction areas if this runoff is not teeated in a facility. that is designed,
_ constracted, and operated fo treat the volume of water associated with a 1{]-31* 24=hr tmnfa]l
e ey VRt Ehedotelsuspendod solids must-motexceed 50+ mg A ;amt-the pH -oros :
range of 6.0 to 9,0 standard units &t the outfalls. Additionally, limits for settleable sclids are

- 1.0 mi/lhrand for pH.are 6.0 to 9.0 for the storm water outfalls, The WSSRAP. Chemical Plant
Surface Water and Erosion Congrol -Report (Ref, 30) and ES&H Procedure 4.2.1, Erosion
«Control Survey, ensure that erosion control measures are designed and maintained to control
erosion for 1 in 10 year 24-hour stomms.

Deparmmt t}fEnergy and Project Management Contmctn:rwﬂpmodmaﬂy oollect surfacawater
... .samples downstreanvof construction or material sterage aresd-for iis-of scttleable.salifls and
e TR The samples -will lave vhe prefix 6 SK I IS S B Selectb S v
' by-case basis. ., Total, suspended . solids, settledble.solids,. and.pH .measurements from..the.
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.. perutitied outfalls amreportedtnthah—ﬁsmmDapammnt of -Natural Resources in themguhr
Discharge Monitoring Report. '

4.1.4.2 . Material Staging Area Pond-and Ash Pond Monitoring. Surface water
- Jocation- SW-2015,.+the material staging srea-hasinhas«beenmwdiled to-the environmerl

dmcharges mtn Buach Lake 35. This location will be mmuibamd for tﬂu.l uranium, Ra- 226
Ra-228, Th-228, Th-230, '1‘]1-232 PAHSs, As, Cr, Tl, Pb, PCBs, and 2,4,6-TNT on a quarterly
basis. Monitoring may be reduced or eliminated as storage activity decreases andfor previous
monitoring shows 0o contaminant levels of concern.

Surface water location SW-2010, Ash Pond, has been added to the environmental _
- monitoring schedule to determine the.contaminants in the pond water produced from sterm-water
runoff from the pond watershed. Ash Pomd discharges to Outfall-NP-0603 and ultimately to
Busch Lake 35. This. location.will-bemositored for total uranium, Ra-226, Ra-226;Fh228; -
Th-230, Th-232, 2,4,6-TNT, PCBs, PAHs, and metals: -As, Cr, Pb, and ‘Tl on-a quarterly -
basis. Monitoring may be reduced or eliminated based on site activity and/or previeus sampling
results.

L o3, s o BiteStorm, Weter-Outfall Baseline Monitaring: . In-order:to. cvaluates:
. pmposad release cn;ena for ponded siorm.,water during foundation removal, an. axpanded list -
of parameter analyses will bie conducted for water from storm water outfalls NP-0002, NP-0003,
and NP-0003, starting with. the monthiy sample collected during September 1994, The expanded -
list of analyses will be conducted monthly for six consecutive months, The parameters will
mcludethepenmﬂedpammetea‘sandmtmammahcs,HSLmetals,hth mulybdenum Ra-ZZﬁ .
P HRQ@ZLJJ}:?Q&M mzm:m, and poiys - arbo
o et e wﬁaﬂ.ﬂﬂu «alsovbes aHhitam

i g qwmqvwmﬁ Mt&nkﬂ B IdareAn i M FECR RN ASIE e ErRAnaged
in accordance with the Surface WerMmmnghn{Rafﬂl}andth&surEac&wmer
management procedure. These documents require that FMC personnel determine, wsing. site
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characterization data and process kmowledge, whethcrﬂrnutthemnedaturmwaterlsmhe
sampled, and if sampled, for which parameters. The procedure specifies.criteria to be used to
dﬂmneﬁﬁerﬂmnadstmmw&mrmayb&mleaﬁdmmemmmmbemmﬂbefom
release, -

4.2  Airborne Effluent and Envirnnnmtalﬁunﬁlhmel’mgmm :

Jmp]mentedmmnmtoraubcrmeemwmfmmmewssmmmevammthampactsuf
those emissions on the public and the environment. The WSSRAP has two diffese sources of
aithorne radiological emissiony:- the chemical plant and the quarry. In 1995, the WSSRAP will’
have the following point sources: site water treatmient plants, quarry water treatment plant, and
chemical stabilization/solidification pilot facility. Emissions from these sources and the
. estimated exposures are predicted to be low.- The emissions monitoring program is tailored to
be commensurate with the low potential for exposure and to meet the requirements of
Department of Energy Orders 5400.1-and 5400.5 and the Reguistory Guide (Ref, 3).

4.2.1 Sourte Assessment

As required by Department of Energy . guidance, an assessment of the sowrces was
conducted. The assessment included documenting the different radionuclides that could be
ﬁm from .the: soprces.dud. theirconcantrations. . mmmmm%mm
. tequires that these sources be assessed under normal operating conditions-with logs-of emissions
controls. .. In addition, the..assessment addressed the factors that -comld contribute -to the
resuspension of contaminants. The.assessment provided a basis for the airborne emissions -
monitoring program and enabled the design to provide timely, represenmtive, and adequately
sensitive monitoring results. The loss of mmssmns ml'.umls for the diffuse sources at the
_NHQSWFQMWWM ediati Jmi.emsaun.mmmﬂs.

-y uged atthe WSSRAP, ssuch as wamrmwdwﬂngmﬁm high-efficiency -particelats.
.. HEPAY filtration, could not go-unnoticed,-anid-as a result; the ‘fossof emission mnunls wmﬂd
result in no emissjons.

1-:\.1%“

PRI

e A2A -, o Point Source Assessment; The'pomtwmhnW&SRﬁPmdudmhe
i o o S0ME Imm 1.and-quarry.swater. treatment plant: filter press-ventilationsystem- exhaust vents,-the
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: Tngwmermunentplmﬁdmﬂammﬂxm,mmachmcalmbﬂmnmﬂwlﬂlﬁﬂmm
pﬂut facility. :

g ~ The site- wmawunmplantwmmmmedwmfmwthemfﬁmﬁapm and
T 's:"'th&qum mﬂm@ﬂﬂﬁp‘mm m FEETAR S ' 17 ::'--l--_ okt
tha p]a.uts 8. aﬁﬂumﬁafupotmtial emissions. «Mﬁl&ui ressen-apevisolated: i

mﬁtpmduoeanamua]dmegmntﬁthanﬂlmremtoanymemherofthepuﬁm The
engineering calculations a:econmhledmme 1993 National Emission Standards for Hazardous
Air Pollutants plan.

The site water treatment plant Train 2 will treat water in Raffinate Pits 1 and 3 which

contain nitrates. The plant wﬂn&eavaporcompreSsiondisﬁﬂaﬁun system, Becanse the vapor

~compression distillation. system ..i5.«clased. to. the. atmosphere the potential for..ait-particulate.

. emissions are insignificant. The distillate tank is vented through a carbon radon adsorbér system

. which has the capability of in place regeneration, - Bagineering- mmm

. results mwmﬂnmmﬂﬂmdmmmmwoﬂdemmmﬂdmgmm
0.1 mrem to any member of the public.

- The chemical stabilization/solidification pilot facility will treat Raffinate Pit 3 -sludges. -

o s et DR Sagility atilizes. an. off-gas wollsstion.aysten  that-oallects all - air and-gas-emitted by-tlio-
process vessels, thus closing the process to the atmosphere. The off-gases containing radon are

.. -storedd in a-decay vessel prior to venting through HEPA filler system. Engineering calculations

..and ISCST2 model results show that the venting of the decay vessel will not produce an anmual

dose greater than 0.1 mrem 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 cuntmis

et AR the Lpacuation,ofafull decay.vessel in 4.short Line poriod. ~Bngineering

e _,__m,“ﬂmmmmmmmm«mwmmwzmmwmm

wouldl be less than 0.1 mrembasadnnthlsmtamnphm event,” - " 7

£ s i st Adaleienersbelden-S pring QuaeryBiifass Sovvrooiosismnent: d e quasdibiaow:
: source is a.3.6.ha (9-acre) hmestonﬂquarrylncatcdappmmmlyﬁ4km(4m1) sm.lth-
€51 esd ptinpouthwestoftheschemical plant-area -« The quarry-is-casentially in-a-olesed-basing suface-water

A
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-within the rim flows to the quarry floor and imo a pond which covers approximately 0.2 ha
(0.5 acre). The quarry was used as 4 disposal area for dinitrotoluene (DNT) and trinitrotoluene
{TNT) process wastes, uranium, mﬂium,mdthuﬂumresiﬁuasmdttﬁmoci&ﬁddaughter
products from on-site.and off-site pmmmngnfmmmmdm .md bmkimgmbble and

;.a_wﬂﬁrﬁmmihﬁ«dmhﬁﬂnof A uranium. - duaraiy - Miss

ioa ~emissjons. o the-quarty. result-from- the windslownsosaspensiansofiven

= mmmmwmf radioactive-particnintes-dmetre '

i, e va*m&mwmmwm i s oo Cayids TR UL, T

' -arealsnaubumereleasesnfRn—ZZﬂ(thamgas}aﬂan-m(mdongas}fmmthequarrjrdue _
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 Management of the Bulk Wastes at the Weldon Spring Quarry (Ref. 4). The radiological
contaminants in the quarry are uramium aed thorium and their respective daughters,

- Concentrations range from 3.0 pCifg to 1600 pCi/g U-238, < 1.0 pCi/g to 2780 pCi/g Ra-226,
0.7 pCifg to 36 pCi/g Th-232,. <1.0 pCi/g to 2200 pCi/g Ra-228, and <1.0 pCi/g 1o
6800 pCi/g Th-230. A study was conducted to determine the lung solubility class of quarry-butk
wastes. This data will allow a more accurate assessrnent of dose equivalents resulting from an -

Statlsncal evaluancm of tlw results of cfﬂuent momtormg at the quarr:,r durmg 1993

than background Smusbml aualysls alsu mdmated that levels at ﬁves t::f thﬁ mght mdon track
etch detectors were greater than background. The caleulated effective dose equivalent to a
hypothetical maximalty exposed.individual from the airbome emissions from the quarry: was.
1.9 mrem (Ref. 14). The 1.9 mrem dose calculated for the hypothetical individual from the
airhome inhalation pathway was exclusively due to radon emissions, Conservative assumptions
e bt ETE Y564 10 caloulate tha hypathetical.effoctive. dosesequiraleat. . It-was.assumed that the. radon.
o ot s daughter. equilibrivm xatiovat Highway Ok, svbere the-individual walkedtwicc.daily - was 505
et oo dhtithe-concentration efadon atiRighway Odwas-thessame-as the. concentration meainted-

p o s wwmnﬂh&qwmmuadm i Mmmw 'Wasmndumd wma*wsm :

o the hgimthatmalvmmmalljr expusad individual {Mﬂ) “at- tha AUATIY - Was unreahstlca]l“y
s et e e mmmﬂu&m‘ﬂmmfmﬂh&ﬂmmrﬁmmﬂ forithe hypoihitical ‘NEEF at the: quarry-will-be
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changed to involve hiking near the northeast perimeter of the quarry, From published
information (Ref. 7). hiking is the predominant activity among Weldon Spring Wildlife Area
.- - visitors, with- an-average-of 2:5 hours spent per year. If this averigeis-incieased by # factor
. of two, mmmmmmﬂomhhamdmﬁehyw&eﬁsﬂhﬂwmmsmm
northeast guarry perimeter 5 hours per year.. - = - : -

et cprionan MR gust 99312 major . remedintionmpacisets MagRE o

53 e e L ACTDOLRTY. smﬁ.awmmah&lynmmﬂan%ﬁdﬂ,mw}s: pinate :
began. The bulk wastes to be excavated ftmnthequarrym]lhavcs:gmﬂ:canﬂylnghw
concentrations of radiological contaminants. Engineering controls will be used during removal
to restrict the release of airborne particulates from the quarry. The Feasibility Study for
Management of the Bulk Waste at the Weldon Spring Quarry (Ref. 4) provides estimates of

- public -dose -resulting . from .quarry bulk wasie removal. The dose estimate from airborne
radioactive particulates for a hypothetical individual-who walks along Missouri State Route 94
twice a day, during the 1.2§5 years that will be required to remove: the- bulk-waste, was.

..-1.3 mrem.. Ih&dmesummeﬂeuhmd&'oranﬂrbymndent with an assumed 1{}0% OCCUPRIICY*
nmedunngthelz.'iymrswasﬂlﬂmmm :

. Radon concentrations measured at the quarry have historically been above background
because the radium concentragions in bulk wastes are greater than background concentrations and
hecausethaqumrylsah:gedepres&mmtheterrammmmdﬂwaﬂsmgmgfmm 3mtl5m
*,mmm;ﬁﬂmmm-- iehallawas aceiteations o, butldap.svithion i

. background radivm mnnem:mﬂons, mcomunctum with stahla meteoru]nglcal mndmms w]nch

tend to tmap emanating radon within the quarmry, tesult in the measured above background
-~ concentrations at the pertmeter. - The Feastbitity Study for Management of the Bulk Wastes cf the
. . Weldon Spring Quarry (Ref. 4) evaluates the potential emissions of Tadon during the excavation:

nfﬂlehulkwaste The resuits of the study indicate that a dose of 1.0 mrem would be received
e DO .\ 251 1y o1 L individual who swalked . along: Highway: 94 twice:a.day :for_1.25. yeaws...
o gt reie-n oA LEBOUER.. tha. W@Mﬁ»ﬂﬂym»ﬁnﬂm thealcaiated-dose rtouwther.
x.‘v*ﬁﬂ - i-,”_ﬂ,hmﬂthmm axposeddndividual- fromaiborne emissions-durmg 1900, it snbasedion
ot e o ANOE Mealisticassamptions <« wdasghter—squilibriv ﬂﬂﬁﬂ“‘ﬂf i%fwmmmmdﬂhm}m
.:'.r'-'"\'.:*-.?’r’l"i&" PR T LTty g T 5T R paden. cdanghiton txbukhame il ping : . dentings .
... ... concentration atH;ghway 94 was: calﬂulated usmg*thaxcomwter\modcl Ih!l]LDDSE (Ref 15}
e it ot ICR aS modified foumore-accuratoly assess-aisbornercoticentrations-rosulting. from releases
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- «mamgx-mmmfmthﬁi@hmm? ttres R i} ] 3. ST art
- .. - . from. site soils and chemical plant bmldmg matenalf&bns and resnspension -of ‘radieactive

e-"-.&n&-’%ﬂ,ﬂi.r‘f‘ i The siteseils.characterizati

.. . Assessment. . The. Weldon, Spring Chemical Plag : -y
.87, ham{zlv?ﬂms} on which:- appmxlmataljr “45*13111111152‘11’01!!1(1!{01}1!5*1’6[[1' rafﬁ:nate\pllrthe
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from large areas (Ref. 16). Themdondusecﬂcuhtedfnranaarbymmdemmthafmmﬁty
study was 2.3 mirem.

4.2.1.3  Weldon Spring Chemical Plant and Rafﬁnate Pits Diffuse Source

particulates from site operations such as bulk waste placement and soil excavation. In addition,
there are airborne emissions from the chemical plant due to the transformation of Ra-224 and
Ra-226 (daughters of Th-232 and U-238), into Ro-220 (thoron gas) and Rn-222 (radon gas).

Characterization of the buildings and soils has been completed in support of the site
remextial investigation and feasibility stwdy. Radiological contaminants in the buildings are
uranium, thoriom, and their-danghters. Concentraiions in bulk samples collected from the
buildings range from backgraund levels to 20,000 pCifg U-238, 190 pCi/g Ra-226, 5,400 pCi/g

Ra-228, and 540 pCi/g Th-230. Particle analysis and a lung solubility stady was conducted -

using maserials from the chemical plant.. Bulk samplasfmmpmcass buildings and the raffinate
plts were collected for the study,

e . ndicatesthat the contminants inzthiegest X AR
thorium and their associated dnughters Most of the 8'? ba (217 acres,) nfthc chemn:alplant site

. - have -above background concentrations of uranipm (-1 pCifg). Concentrations range from

- -0.3 pCifg to 2,259 -pCi/g U-238, 0.6 pCifg to 452 pCu"g Ra-228, and (.3 pCifg to-123 pCu'g _

Th-23{},

Thf:lml}dmgs demgolition wasoomphtﬁd in 1994 and-the:ioundnuans removal work is,

. -"'lu- LR 1 PR
W J‘\q-r- ﬂr“' =

o

vacumnedzm mininsize mnmrahl&mntamlmnm 'I'luswasadme. tcrmmmm:mmﬂon of
contaminants via air and water.
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As mentioned in Subsection 4.2.1.2, placement of the quarry bulk waste at the temporary-
storage area was initiated during August of 1993, -Hngineering controls such as the use of water
t0 control airbome particulate emissions will also be used.  Radon gas emissions at the

. temporary..storage. area due to the higher radinm-concensrations- ia the bulk waste will be
e o inemEITEElthreugh the-use of an attenuatisg-ecver materint Tyt Feasibility - Study -fa
Mamgcmem af the Bulk -Waste ar the Weldon .Spnug Quan)r (Ref 4), a -doss estimate for

anclsHowellHJghSclmnl Mcak:ulamddmetothenfﬁmwnrkm'was{}ﬂﬂmr&mfmm
radon, and 0.84 mrem from radicactive particulates for a tofal of 0.92 mrem. The calculated
dose for the siudent was 0.05 mrem from radon, and 0.05 mrem from radioactive airbome
particulates for a total of 0.1 mrem.

Action levels have been established for airbome radioactive particulate concentration
levels, radon concentrations, and fotal dust concentrations. These action levels have been .
emhhsmmMWusmmmMsmnmulwmmblyam(M) and—
are discussed in detail in Section 4.2.2.

4.2.2 Awborne Monitoring Programs

Tn&ffemvelymmumrthetwowssmdlffusemsthmhavebmdmnbed tluee '

. crmcalreceptormonnonng Thmmmpmgmmsmdeslgnedtnmmtmemqnmmemfar
atrborne effluent monitoring and environmental sunaﬂ]ameasspemﬁadmthe.ﬂegulatmy&dde
. (Ref. 3) and Department of Bnergy-Orders 5400.1 and 5400.5.

Changes in the airborme mositoring program include the addition of 22 electret radon
bt ﬁmmmmwmmpmmm ‘menioring-locations. -Also,the.
: : evine Mfmmemﬂm?mgmym

mnmmnng pmgmnsectmns of thfl:s plaﬂ, Iu addluun wnple hmghts praxmﬂty 1o nhstructmns
and linear flow rates are discussed- in the individual monitoring program sections.
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4221 Site Specific Monitoring Program. As mentioned in the chemical plant
. Site source assessment, the large diffuse source is made-up of-a number of smaller diffuse
mﬁﬂmﬂudqmdbhmmspmmﬂnmpnﬁmmﬁmmmmmh _

. .. and, resaspension of radioactive particulates du&mmm-amm such as tmlk waste

o placement sand -exeavation -ofssoils-and- rademmnimie Stapilecfacility activitiesende
. raffinate p:ts A.lthoughthamm snm#pomnhalwiarmumnﬂf mdlnwuvcpamculmﬁsdm

remadlauﬂnactmmmtothemmlmmmmafmmﬂlach&mma}p]mt mtemuﬁc_
monitoring will be utilized. Site specific monitoring will also be used at the quamry to
supplement data from the perimeter monitors. Site specific monitoring will use mobile air
particulate samplers and total dust mionitors to measure the airborne radioactive particolate and
dustmncenﬁnﬁonsandmdunﬁa&'andmdonpmge;rymanitomtommummdnngasand'
progeny concentrations. o

... - . Site specific. monitoring,-in-additien to-providing dats -concerning the-contribution-of--
specific activities to the total airborae inventory, will provide faster feed back conceming the
effectiveness of engineering controls and data concerning dispersion pattems, Filters from site-

- specific air particulate monitors will be-collected on a daily basis as compared twweeklyfor the --

perimeter samplers. The total dest moemitors will provide instantaneons airborne dust

concentrations. Ihemnunumsmdnngasandpmgeny mouﬂummtapableﬂfhmuly
tu 14 d&]rs depe.ndmg on thes radun concmmﬁnn.

-Air particulate samplers-will be-placed at the work zone perimeters. - The vwmber of -
samplers used 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
|, mmhuve]y?clmmmmwy 1o-one: a:nnthm- This-will-facilitate more efficient use..of site.-
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" When possible, the air particulate samplers will be placed in areas that are free from - .. °
obstructions or conditions that could effect the air sampling results.. The air particulate sampless. S
are uspally placed twice the distance from an obstruction or. stracture as the obstraction or

. structure is high (i.e., anmrsampl&rwmldbeplamdam[lﬂft]fmmal 5 m [5 ] tall tree).
o o - AR aeldition . thessdmplom:-will - be- placed, - -powsible it - _
oeudilions, suchas neamy busy roads or. acﬁveaqulpmm ﬂmifduntmnmmm will be used-as

Equipment that will be used for site specific air particulate sampling includes a poitable
air particulate sampler with a filter holder and a vacoum pump, a rotameter, a filter, a portable
power supply, and an air sampler stand. EBquipment used for site specific total dust
measnrements includes a total dust monitor and data logger. Equipment used for the radon gas
and radon progeny measurements inclades continuous radon gas and progeny monitors, clectret .
chambers, alpba track monitors, associated wbeater housings, and an eleciret voltage meter,

The portable air samplers that will be- used for site specific air particulate sampling are -
- low volume carbon vane oilless vacuum pumps. The low volume pumps generally operate.'at -
approximately 40 l/min (1.4 cu ft). The lincar 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 mtal dust momtors that wﬂl l:e usnd are se]f-onntamed aero@ﬂl munnurs whose sensmg
mnge Thatadunmnmtnnngeqmpmemisdmmssadinﬂacuun4222

- A rotometer, calibrated- to National Institute of Standards and Testing (NIST)
specifications, is used to set portable monitor beginning flow rates and measure ending flow
raes for each sampling period. Monitor flow rates can change due to filter dust loading .or
o -+ aeainbient-temperature changes. -If -the ending-flow- rate: change 18 greater*than -H 20%: 'ﬂfﬂle“

ity 80ENG 10w, 2010, 116 Howamater millbe ovaluatedoudotemmine dfsorvi sived - Thedata-

- wﬂlbeﬂaggedandﬂﬂwratechangenutﬁdwhenthedatalsmporwd

i I}};plé;ciluzg a mlametﬂ' in the ]me. betwcen«th&»ﬁltarmmbly angd- ﬂmfpump Pump le.akage wil:'l
- _. nnt affectthe flos. reailipg; which-is made on theait passing through the filterto-the pump.. T
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addition, the Regulatory Guide (Ref, S}andEnﬁmﬂmentaletectiﬂnAgencyMeﬂmdsiand
17, for measurement of airbome particulates, mecjfyﬂmtthﬁﬁltarhaadamnbhﬁmedmﬂy
-to be designed and inspected to minimize leakage around the filter. - - :

-wlhefikiers--that-will be used for-low=velame ssmplEiraeney e

membmne Thcsefmer&haveapomsim&nfﬂﬂpmmdare4?m~(1Eﬂm}mdmmeterﬂnd
- the filier media -retains 99.03% of dioctylphalsteupas : - nic moan-iarnolir
.. of. 0.3 pm at 32 a1 d-cn-ft min mamm ﬁf"i‘ﬂﬂ“‘.‘:‘mﬂ'“‘ﬂﬁ 2 A2y~ Py
samplers will be placed on portshle stands at a height of approximately 0.8 m (2.5 ft) off the
ground, The air samplers will be placed at 0.8 m (2.5 ft) rather than 1.5 m {5 ft), as specified
by the Environmental Protection Agency, due to 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 grcuund,' The
1.5 m (5 ft) height would require personnel to lifi the pumps, which are relatively heavy and
will be moved frequently, above their heads. In addition, the stands would have a bigh cemter
of -gravity, making them snsceptible to tipping in strong winds. Due to the proximity of the
. portable monitors to the work ares, placement of the monitors at a lower height wouklpmmﬁa"

conservative measurement of fugitive dust and any subsequent dose assessments.

Because at present there is no electrical service in the controlled-area -of the chemical -
plant where the portabie air samplers will generally be nsed, portable generators will power the
air samplers. ' :

The minimum detectable concentration that wili typically be achieved during site-specific
monitoring is approximately 5.0B-14 xCi/ml. Because work activities may not-always have a

- doration long- enough to collect .a- karge sample . volume, -a sample minimum . detectable
concentration may be higher than the typical minimum - deteciable concentration of
5.0B-14 xCifml, Whenever possible, a large sample volume will be collected in order to reduce

~ the minimum detectable concentration.

: At.one sigma,-the total typical uncertainty associated with a site specific air particudate

o oee wi.Sample ata coneentranm uf Equ-ldf»pCifml 15*‘8 “’.’-E-IS p.Cﬂ’mi 1~'I‘hse tntal-’sampie mty
! xﬁnwftwu"wwmmﬂl gt ' GitH el s Byl o L
* . sampled, - detector - cahbratmn uncertainties mﬂl ﬂﬁ’iclmcy “and lmckgmund -count rate, md
sample count rate.
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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 aipha-scintiilation detector or a gas-flow
_proportional counter. ﬂwmumgumcswiﬂgenemﬂybeﬁﬂmnm Since detection -
.1 cpsensibivity.inereases:asounting times inereasepoountimntityos s fiony i '
minimum detectable conﬁentratlm

et e ,,*wmmmmmmmmmﬂwﬁmwww
_ program include- the- calibration of instruments, source and background counts, recounts of
samples, review of documentation, and use of siandard operating procedures (SOPs). The quality
control procedures are intended to check the accuracy and validity of the data,

. Calibration will be required for the alpha-scintillation and gas-flow proportional detectors
and the rotameters. The alpba-scintiliation detector will be calibrated a minimum of every
6 months using NIST tmaceable mdioactive sources in accordance with the applicable SOPs. The .
gas-flow proportional counter will be:cabibrated when repairs ane made to the detector or if daily-
_checking of the detector. indicates-that the instrument requires recalibration. -Calibration - will be -
in accondance with applicable SOPs. The rotameter will be calibrated on an anmual hasis to -
NIST specifications using a standard sozp bubble meter. The portable girborne particulate ~ -
- samplers will be leak tested on an anpual basis to ensure that the measured volume of air is - '
passing through the sample collection filter. - T]lﬂtotalduatmomturswﬂlhecahhmtedwitha
NIST traceable reference scatter prior.to each use.

- wur. .. .. Daily soutce.and background counts will be made on-the alpha-scintiliation and gas-flow
- praportional detectors in accerdance with-the applicable- SOPs, and these count results willbe . . . -
compared o the calibration results. If daily checks are within three standard deviations when
compared to results obtained during calibration, or within control limits as generated by. the gas
flow propertional saftware package, the instruments will be put into service. Instroments failing
oncthe daily. backgneund.and/or:sowrce chock -will e dakenout-of - serviee as -describadiinidis.
. applicable WSSRAP standard operating procedure. . S .

. thenlmtlalamunt resuls.-The precision  between the/two mp}e mn:wm bescalculated and-the
results kept on file. :
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: . A-review by an individual other than the-sampler-of-the sample documentation and
.calenlations will be required as part of the quality control procedure, ~The reviewer will-be
responsible for ensuring that'the documentation is complete-and the caleulations correct. -

. 42.2.2 .+ =~ Site Perimeter Monitoring:~A perimetsrmoliforing propram-witl-be used-
-to-monitor-airborne emissions from the chcnm:a}plant area’ nnxl"tbe quanjr *whu:h EnCOMPpAass

«+ 1 -attspartionlate-sampleryti-redon memmmm
coptirmous radon/thoron progeny monitor locations. These locations are summatized in
Tables 4-7, 4-8, and+9and&huwnonFlgmm 4-3 through 4-7. In addition, three portable air
particulate samplers may be deployed depending on the current work activity at six possible

monitoring locations.

The moniters will be used in conjunction with site specific monitoring to estimate the
total airborne emissions. The use of air monitory at the chemical plant and quarry perimeter,
in conjunction -with site specific momitoring, is the most effective way to monitor airborne
emissions from the project.

The sources described in: the source assessment are-primarily ground sources. -Sources .
such as stacks or vents that release radioactive material at a significant distance from the groand
havaﬁehghemmeasumdmmmmmwkvﬂmmmfmthem This
-soecuts bacanse it-telcestinse-forvtheravaterial-to-reach-the groumd; -and: asﬂtmifnﬂs;w
driven from the source by the wind, Ground sources, however, have the highest concentration
measured at the ground level at points closest 0 the source. As a result, the highest

. concentrations that leave.the chemical plant and quarty are at ground level. . '

There will be seven permanent and six temporary perimeter radicactive air particulate
mmﬁmnng -gtations at the chamicat plant mte {Figum 4—3} Th&se Monitors wﬂl ge.nem]ljr be
461{};11 {Hﬂﬁ to 2, ﬂﬂﬁ ft) Em‘ﬂie-pntenmlfmmrbuma nTissions-is iow mym
ﬂmssmns thaI du occur wi]l be intermittent and have: low conoentratmns Hence, the use nf 13
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TABLE 4-8 Air Particulate Monitoring Locations

AF-2001

Maorthaast cornar of slte

AP-2002

Morth perimeter of site

Yau

AP-2008

Southaaet of Adminketration Buiding

AP-2013

Southwest of Frog Fond

AP-2o1a”

Martheast of Site Weter Traatment Plant

Yoa

AP-2020"

Southaast of Site VWater Trastmant Plant

AP-20oz2° Horthwest asormsr of sita

Yoo

AP-2023" North parimatar of shta

Yol

AP-2024" East parimatar of alta at main antrancs

You

AP-3003

Marthiwant af Raffinate Pt &4

AP-3004

South of Raffinate Fit £3 and wast of TSA

Yoo

AP-3014 West of Raffinate Pit #3 ¥oa Me
4P-2021° | Southwest of Ratfinate Fit 24 Yea No
| Quary Aras

AP-1009 Northeast corner of quarry Yo Yes _—

;.'LF-TMU Em.l.tlh p-erir;'.mor of qtlmrw You Mo '
1 AP-101H Narth parimstsr of guarsy ¥ o No

AP-1D18 North pariratar of guarry Yoa Mo

AP-1017 South of Quarry Water Trasirant Plant Yo Mo

OBt Critoal Reowptors
AP-ADCE Francis Howall High Schoal b Yo
. AP-3007 . | -Buach Gonssnation-Ares Yok - Hu

ﬂ AP-400C8 m.-rn\r Site Guard Houss Yoa Yan

AP-4011 You Yee -

Ragidemos YWaet of Quarry

Backgreund

ablo monltonng equiprasnt

Darial Baone Elsenentary Schoal, New Malla
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e

TABLE 4-9 Radon Monitoring Locations

Station
RO-2002 Horth partmatar of aits RD-3006 Southeast of TSA
RO-2003 Horth perimstar of site RD-300C7 South side of Raffinate Fit #4-
. AD-2004: ..} Northeast-orner of-site;-adjgcant €0 - - --af-+-ADEPBA -~ | Eaetnideor-Ratinate Pt 88 - - .l awme
Highway Departrment faciity
RD-2006 | Southsast of Administration Bulldjng RD-2008 | North side of Raffinate Pit £1
RO-2007F Enet of Shta VWater Trﬂtmuntl;'hlm RD-2010 Wast side of Aeffinote Fite #1142
RC-3001 Morthwest of Raffinate Pit #4 RR-2011 East sidn of Raffinate Pita #1/42
RD-3002 West of Raffinate Fit #4 R-3012 South alde of Raffinate Pit #2
AC-3003 E;:th of Raffinate Pit #4 ard west of RO-3013 Southasat sida of Raffinate Pit #4
AR-3004 South of TSA RD-2014 North aide of Raflinute Fit #3
RD-3015 :Morth side of Raffinate Pit #4
Oumry Area
RO-1002 Northeaet corner of quarry’ RD-100E Wegt parirostsr of quarry
RD-1003 South parmstar of quarry RD-1008 Narth of Guarry Water Treatment
Plant
RD-1004 South parimeter of quarry RD-1002 Horth perimader of quarhy
.. ‘RO-1005- ;| Seuth.of Dusmy Mdster TraatraermePlant -1« - ool 0 w0 aivn crniisirs el g e
Off-Gtte atvd Background
RO-4001 Bugch Congervation Area RO-4007F Reabdance west of quarry
RD-4002 Ay Site Guard Houss AD-4008 ¥aty Trafl south of quarry
RD-4003 Francle Howall High Sohoel RD-4008 Daniel Bocnae Elumantar',r.S::hnol, MHew
: Mella
RD-400B Wagt of Any Slta

DOE/ORZIS48424, Rev. 2 : 04
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| Thﬁrewmheﬁvapemmntp&ﬁmnmﬂqamiveparﬁwhwmonhﬂﬁngmmﬂﬁ
quarty (Figure 4-4), Thﬁemmimrswi]lalsnhem_rénly spaced around the perimeter of the area
with distances ranging from approximately 137 m to 305 m (450 ft to 1,000 f5).

poes oot Fhiereowill e 0 alphia- track and five-electiet radowrn '

" plant site perimeter (Figure #memyxlnmﬁwm&m Imﬂm.,apm
Due to the characteristics of the chiemical plant diffuse radon source, the density of radon
monitoring stations around the perimeter will -be. commensimate: with the potential -for cavsing
an exposure from radon to the general public. Remediation of the chemical plant is not expected
to increase radon emissions at the site perimeter, but some increase may occur due to the
transfer of bulk waste from the quarry o the temporary storage arca and CSS pilot facility
ﬂiﬁl‘aﬁﬂﬂs. Because the transferred waste will have higher concentrations of radon bearing
- waste than the chemical plant soils, there is a higher potential for radon emissions from the
temporary storage arca than from the chemical plant. Also, working with the raffinate shadges
increases the potential for releases of raden. As a resolt, the perimeter monitoring stations near
the temporary storage arez and CSS$ pilot facility will be closer together.

Nine alpha track and 13 electret radon monitoring stations will be placed around the
perimeters of the raffinate pits 0 measure radon levels that can be expecied during future
remediation activities and dredging activities for the chemical stabilization/solidification pilot
facility. Pour alpha track and four electret monitors will be placed around Raffinate Pits 1 and
2, and five alpha track and nine electret momitors will be placed around- Raffinate Pits- 3 -and- 4 -
(Figure 4-3 and 4-7). These monitors will be placed approximately 60 m to 367 m (200 fi to
1200.ft) apart.

There will be seven alpha track and four electret radon monitoring stations on the quanry
perimeter (Figure 4-8). These stations will be approximately 76 m to 198 m (250 ft to 650 ff)
m - The-distance -between these -stations is-less - than-at- the chemical-plant-becanse of the-
- higher radium concentration -4t thé-quarry, “and "becinse the guamy 15 a“‘lm:gewmin*thr:

v dervain with sidewallsranging fram:3m-toed 5 mail R do: 50 fdigh. - WWhen'r -

+ -n COngitions; are - stable,this «configumtiontends: torirap- mmmqmw md
raises the concentrations along the perimeter. As a result-thers is higher potential for radon
emissions from the quarry than from the chemical plant area, and thus the distance between
perimeter stations is amaller.
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sensitivitics of the continuous radon progeny mmulm‘s are 1.0 mWL. The acclumyfnr the
continuous radon progeny monitors is within +10% of the measured concentration, .

__ The alpha track monitors are made of a plastic. material and .monitor both radon’ and
. .thoron gas. The principle of radon/thoron detection is-based omthe production of damage tracks
in the plastic from passage of alphe particles from redon/thoron- decays. - The track density is
... determined. by manual or awomated scenning-and ig-properiional *to-the -integrated exposure:

- .. Processing-and £xposure: deternination . arn'pmﬂdad'by the: venidor. - The radon alpha track
detectors have a minimum sensitivity of 0.2 pCifl. The uacertainty of one sigma for the radon
alpha track detectors is +25% of the measured concentration. The detectors will be placed in
pairs at each of the locations, and will be exchanged on a quarterly basis.

The electret operates by filtered diffusion of ambient air into an electrically conducting -
plastic chamber where decay generates ioms that are collected by the charged electret. The
. change in electret charge is measnred after the monitoring period with a voltage reader, “The
. surface charge of the electret is reduced proportionately during the: monitoring period with the

. integrated radon/thoron concentration.- “Typically:the electrets are deployed for-a:minimom:of
14 days at an uncertainty of +/-25%. The minimum sensitivity for a 14 day exposure is
approximately 0.4 plifl.

o A rotometer i8 used to.set and-measure low volume air-particulate samples; - The low
_.. . volume air particulate samplers will.be:mn continuously at a flow. rate of approximately 40.1/min-
. (1.4 ca ft/min} with weekly filter replacement, Prior to changing the filter each week, the flow
.. . rate. will be measured. . After the filier is changed, the flow mte will-be adjusted as neaded to
- 40 Ymin (1.4 cu fi/min}. The starting flow mte .of 40 I/min (1.4 cu fi/min) will then be
averaged with the ending flow rate, and the average flow rate used to calculaie the total volume
of air sampled. If the flow rate changes by +20% during the sampling period, the monitor wilt -
_ be.evaluated to.determine if service is required. The data will be flagged and the change in flow
=0 .- . rae-noted when-the data:is reported. <The-linear flow rate for the perimeter-low . volnme ait
- .. particulate samplerswill-be. approximately-23 m/min«(75+4-ft/min) at-40-Imin (14 cyfiminye
... .The site. perimeter aitborne; particulate samplers will-not-be leak tested.” Leak-testing wiltmot:
. be necessary becanse. the-flow. rate-will-be determined -by -placing ta Taass flow meter.in-Hne:
.« between the filter-assembly-and the pump. Pump leakage will not affect the flow raadmg winsh-
will be made only on the air passing through the filter to the pump. -
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An effective dose equivalent of 0.08 mrem was calculated at the nearest chemical plant
-cﬂﬁcalmapmrwithﬂmhigh&stpumﬁalforanexpmmtﬂ.thc general pablic as a result of
mdonemissinnﬁmnuempnrmysmragemnpemﬁml{kef 4), Therefore; the 10 zlpha track
mdﬁwdmmdnnmommgsmﬂmatthﬁch&mmalplmﬂpeﬁmmﬂbewfﬁmemm
monitor potentiat radon emissions, -

" An effective dose equmlm of 1.0 mrem was calculated at-the nearest quarry critical .
receptor: with the -highest potential for exposnre of the general publiv as-a resnlt-of Taden
emissions from bulk waste removal (Ref. 4). Therefore, seven alpha track and four alectret
radon monitoring 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 guarry is in proportion to the potential for emissions from the sources, In additon,
the use of site specific monitoring wilt alow monitors to be placed such that the density of
monitors will be increased during activities with higher potential for airborne emissions.

Bquipment for the site and quarry perimeter monitoring program includes low volume
air particulate samplers, continnoys radon progeny monitors, rotometer, scintillation detectors,
a gas-flow proportional detector, filters, and alpha track and electret radon detectairs,

The low volume permanent ankl temporary air particulate samplers at the chemical plant
‘and quarry- site perimeter locations are-self-adjusting carbon-vane-‘oifless - air. pumps.- ~Each -
permanent sampler will be mounted in a weather-protective housing with & 110 volt outlet and
a thermostat-conirolled -cooling fan. Each temporary sampler will be mounted on a wheeled
platform inside a protective housing. - The permanent and temporary sampless will have hour
meters to document the opertional period, and regulators to maintain a constant flow.

: The continuous radon progeny - monitors (Figures-4-3.and 4-4) will be portable, fully.
antomawdmstmment&capableﬂf mnhmuslymnitonngfm radanmdthumn daughmm Eﬂm

S <thal mﬂmﬂmmﬂm mﬂ*ﬂﬁ pmﬁpmem 'Ihamuntinmsm
.- progeny monitors will-have intarnal data starage > i-will-be-ratriovedsatdeast:.
-onee every-two weeks by-downloading the data frnm the samplerrtn ﬂ“pnmblsmmputer 'ﬂre*
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The filters used to mnﬂﬂﬂrthasitapeﬁmaterwﬂlhathesa:nﬂmixﬂdmﬂulmesterﬁﬂérs

- used for site-specific monitoring. These filiers are 47 mm ¢1.85 in.} in diameter, have a pore

size of 0.8 pun and retain 99.98%- ofdloclylphala!cparﬂcles wathmwodymmmndmmm
of 0.3 um.

+- - -The perimetersair particwlate samplers-and-the -electret-radon-detectors will beplaced-at:
appmmnately limtiﬂ)ahnwthegmmd. 'Ihealphatrackradnndetectorsandthe

and 1 m (3.2 ft), respectively. Wlthmeemeptmnnfthemmutﬂrsatthaquaﬂypenmemr
samplers, detectors, and monitors will be placed away from unusual localized effects or other
conditions {e.g., large buildings, vehicular traffic, and trees) that could result in artificially high
or low concentrations. Several of the quarry perimeter moniloring stations are near trees.
Because the trees serve as a natural barrier to aitborna emissions, the trees will not be removed
from the areas near the monitoring locations. In addition, due to the Hmited space available
along the ridge at the smltheastempenmeternfma quarr_',r the stations cannot be moved away
from the trees. )

The air particulate filters will be counted to determine the gross alpha concéntratinns
using an alpha scintillation detector or-a gas flow propottional detector. The counting times for
samples will in general be 60 min. '

- - Haeh- sample-will be collected - for's period. long. enough to..ensure “that -a- gross-alphas
minimum detectable concentration of 1B-15 aCi/fml can be obtained. Because naturally
occurring Po-210 and Pb-210 exist in the atmosphere at concentrations on the order of
2.5E-15 pCi/ml, obtaining a minimum detectable concentration less than 1E-15 uCifml is of
little value due to the interference from Po-210 and Pb-210. iIn addition, the Derived
Concentration Guideline of Th-232, Class W (most restrictive derived concentration guideline

¢ . =i f0r- contaminants..at the Weldon:- Spring -gite) .is 7.0B-15.:pCifml. .+~ With a .background -of.
.. 20B-15 uCi/ml. and.a .grossealphasactiviby-of. 1w0E-15-uCitml, - the -corpositew actixity.of-
v . 3HE-15pCifml visstitl dess themShe Th-232: derived concentrativniguideline. .= The tminintr.

- detectable .concentration. is«dependant-on-sample volume- {samplotime multiplied-by-the-flow.

-+ Fase) ;+the- efficiency -and-backgrovid count m%ﬁhammmntmﬂ*ﬁmmm
-on the filter, and the sample amd background count times.- ot e
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Amnesigma,theMﬂltypicﬂuncerﬁhtyasmdawdwﬂhasﬂepeﬂmaerﬂrpmﬁcmﬂe
sample at a gross a]phacnnnmnraﬁon of 8.7E-16 uCi/ml is 3.0E-16 pCi/ml. The totl sample
uncmtamtjr is dependmt .on the unt:ertamty assocmtedhwﬂh the -volume sampled,detector

: SOras ' e ] orsflicientysand detector background
. count: rate as well 28 the uncertainty- assuclatedmﬂnh: sample*wuntnte Uncertainty may
. .vary. heganse «Jifferent detectors are used, mmwfmmmmmsmnﬁ

: funwkammmwwar 1B-16 3 Cifml reprosents: a: {yplcalinoeitaiutys e
having z gross alpha concentration of 1B-15 pCifml,. -~ - . e

The investigation level that will be established for the perimeter air monitoring program
- i5 based on a one tail hypothesis test which compares the data collected af the background station
with the data from a particulir monitoring station. The test uses data collected from the

T prvigns 52 weeks to-detepmine: if-a particular. monitoring staﬁensdaiamdlffmmtthm
background at the 95% mnfidﬁnce level.

Bmusemempmmm.mmbemnm on a quartesly basis, there will
<. be only four data points per year pardecttion; therefore; the alpha track-radon detectorswilivbe -
compared to the background stations-resuits only on an annual basis. Each monitoring petiod
_-the- eleciret. radon detector will :be.compared to the background-station resuits:~Efetha-aesmits
from a monitoring location are found to be statistically greater than the results from the
background stations, anmvesugationmﬂbemnductedtodﬂtermmettmsmmenfﬂmahﬂw-'
+-background .concentrations, withitha-exception of the quarry TSA-:and raffinate pit: monitoring.
stations, which are historically greater than background because of the radiologically
- -comtaminated ‘material in these locations.

The quality assurance/qualicy control procedures for the low volume air particulate
samplers will be the same as those described for site specific monitoring. The quality assurance/
i e i ALY Coptrolprocedures. that il be. implemented: for. the.continuous.radon progeny MORKOLS,.

vt e include calibrationsstandard. qpmg@mdlm ;Ihs mnﬁnumsmdmnpmgmy mammm,
mw » ﬁwt«bemweﬂmuaﬂy*ﬁmﬂm&!ﬂ e Canterat’ oldtatiow P
FPEINT 5 CONANBOUS- TRdon: pmgeny«mmimﬁﬂwopm'amﬁﬂ Wﬂhrﬂﬂ*apphmblem
operating procedurnes.
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The quality assurance/quality control procedures that will be employed for the perimeter '
alpha track tadon detectors include duplicates, spikes, chain-of-custody_ .and laboratory
authorization forms, field sheets, and review of vendor data. ~The: pair of alpha traék Tadon

.+ detectors placed ‘at-cach location will serve as-daplicates.-- Three- spxkﬂ,iipha track. dem
- - pepxposed-to-a known source, will be returned tosthe vendor-for:amid s :
. addition, field sheets will be used. duting dﬂplﬂ}.rmentand meavary—af——the radml rack etch
ST J—b"lm g decument:detector -Tocations. andvany - tinswal-oe: egrrOhain-of-custody-and
R ~+71abaratory - wathorization -forms willsbe: memmwpﬁmhhm:
' npmnngproceduremnrdermmckthemdona]phatmckdmcm Fmally,thedatamwed
from the vendor will be reviewed for anomalies.

The quality assurance/quality control procedures used for the electret radon detectors
include duplicatss, reference electrets, gamma exposure rate measurements, field sheets, and
review of vendor data. A pair of electrets are used at each monitoring location will serve as

. - - deplicates. Field sheets are nsed duting. deployment and recovery. of the electrets. to document.,
e w5 v detector-locations-and .any unusadl-ocourrences. - High accuracy reference electrets are used40-:
+-check the-accuracy of the-voltage Teader ™Gamma-exposure rate are'measared with-a-pressusired-
ion chamber in locations with expected elevated gamma, radiation. Finally, the data is reviewed,
by a second party, for anomaiies.

4.2.2.3 Critlcal Receptor Mouitoring. The most accurate method of dose
T Mxﬂmhﬂmatnwhymeptmpﬁnﬁd&ﬁhwghﬂmmufmﬁﬂmmenﬁnﬂmwm
: - these locations. Measurements from . nearby- Teceptor 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 sife-specific monitoring data and the perimeter air monitoring data.

Critical recepiors are defined as those locations at which individuals abide or reside where the

highest potentiat off-site concentrations of radionuclides other than radon are likely to occur

v, -during remediation-of: the site.--The - sites-that -were selected as critical -receptors. are located.

e ,.w.lthm 1 l:m {{} ﬁmt} of{hamswhmmlhammfm%bhc may spendatdeastﬁ.bam-@ﬂr

ed heen appreved h]f the X3 8. mewm bt *'#mmﬁatW:_
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Critical receptor locations AP-2001, AP-4006, AP-4007, AP-4008, and AP-2003
(Figures 4-3 and 4-5) are strategically located to measure radioactive-airbome.emissions from -, -
 the chemical plant at points where maximally exposed individuals Teside. or -abide. *Station -
AP-2001 is at the-common boundary of the chemical plantandhﬁsaﬁunﬂighway Department -~
Mwmm&mhﬁsw Station AP-4006-is-4o0atedntr sibwelbitish School. . Station
~+AP-4007 is located atahe August-i: Buschﬁemomi Commmﬁﬂmmnmmsﬂ'
+located -at-the - XF.8; Aa'my*ﬂﬁw'va and-‘National Gumﬂ angm%m J’EP-M'“E'
(Figure 4-5) is located 50 m (163 ﬁ) from the nearest residence 0,2 kim (0. 12m1} w&stnfthe"
quarry. Station AP-4012 (Figure 4-6) is located approximately 12.9 iom (8 mi) from the
chemical plant and 11.3 kn (7 mi)} from the Weldon Spring Quarry to monitor the Daniel Boone
Elementary School and establish background.

FLITER L T -11% watedrbetwaos

Other facilities (i.e., the St. Charles County water treatment plant and the Weldon Spring
... Heights. subdivision) .are located-near. the site; however, because of the . greater distance,,and..
RO wwm.pmwmmmmEWﬁm*ﬂnmmmme “locations -indicatewith 865

famhuesarenm@ons;deredcrmaalrecepm

The critical receptor monitoring program will utilize high volome air samplers, low

. volume air samplers, and alpha track radon detectors at all locations. A electret radon monitor
s rims wovi v Will-als0 e, nsed. at «critical zeceptor docation- AP-4006 {Francis-Howell High-Schoel} and.at.
: . -background -station AP-4012 (Daniel Boone Elemeatary School). The high volunie :samplers
‘have heavy duty, turbine-type-blowers and feature an electronic-controller that autematically
adjusts the speed of the sampler to 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 carbon vane air pumps. The radon monitors wilt be the alpha
ey wiae aaCk-and electret eaden detectors described in the site‘perimeter-monitoTing-program. - - S

it v G i a TR Totometersused tosset:and stasredom tridursiyiv paricala
oinatdin mm&abyﬁmﬂmctﬁﬁmmh:lgﬂﬁﬁmm’ﬂﬁwmﬂfﬂw I

R R A ERIE FREtE G o
e w'm]irba mn oﬂnunuuusly*at%&fm*(l 4o fn‘imn} -sind 940 Yrinin(33 ‘erftfmm) mspwtivelyﬁ-
. s-%The linear flow rates.for the low volume and high volume:air particdate samplers are23 - m/min
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(75.4 ft/min) and 48 m/min (157.4 ft/min), respectively. Flow rates for both low volume.and

o - Nigh-volume. air samplers-avifl.be checked at the end of each week: and.then.resdjusted to. the
' desired flow rate after the new filler is installed. The start and finish flow rates will be
 averaged,-and the average will be used to calculate the total volume-sampled. -If the flow. rate

. .changesby .+20% -during the sampling: poriod,-the moniter-witlbowewniuated to determine 4f

service is required. The data will be flagged and vsed for qualitative-purposes only. g

i e e o e The filtersinsedifordhedow. volume airsamplessiwillbes thargame-as-the:filtersasedufer -
site perimeter monitoring, and are 99.98% efficient in retaining 0.3 um dioctyl phthalate
particulates at a flow rate of 32 VYmin (1.1 cu ft/min) across 100 cm? (15.5 in®). The high

volume air samplers use 203 mm by 254 mm (8 in by 10 in) glass fiber filters that have a mean * -

dioctyl plithalate efficiency of 99.99% for particulate diameters of 0.3 um to 0.4 xm,

~“The low volume air partictlate samplers and continuous radon monitors will be placed
at the same height specified in the site perimeter monitoring section. The high. volume air.
o St e v perticniate ssamplers-have-a sample~hsight-of -approximately -1:2-m (4 fty., I -additionthe
- monitoring receptor stations will not-be-locdted in proximity to-unusval localized effects orother
conditions (e.g., large buildings, vehicular traffic, or trees) that could result in artificially high
or low concentrations. -

On a quarterly basis, each of the 13 weekly filters from the high volume air particulate
s enea e - SAMIPlENs. at critical receptors and:at the backgroond station will be.compesited by location, .. The. -
| composite sample will then be dissolved and divided -into three aliquots. The 18 composite
-samples (three aliguots from six sampler Jocations) will be amalyzed for isotopic thorium, '
Ra-228, Ra-226, and total uranium.

The filters from the low-volume air samplers will be collected weekly and analyzed for
stz -, - i 80088, alpha..concentrations.. using -the .procedone:. described +in-the -perimeter .air.monitoring.
apmgmm -The -data. stored m-ﬂl&mmﬂnuemdm«pmgmymomﬁmﬂrbemﬂectﬂim '

as in the site perimeter monitoring program. : S

ﬂ i «gmmer :thas- backgromﬂmtmﬂons* The: momtormg*msuits*‘fmnﬁeach lot:aum w:.llf-be
- woompaned 10-the- background station results using a-statistical’test—H a~station ‘is found to-be

DOE/ORIE 1548-424, Rev, 2 108




i e LT il T . R T = T e T R

ENVIRONMENTAL MONITCORING PLAN ’ 03274k

. statistically different than background, an investigation will be conducted to-determine the
validity and/or source of this difference.

~+The-quality contrel procedures for thn«lmmlum&mmmplﬂa-mdathe continuoas-adons
amgsmmmﬁﬂhﬁeiham as thosednnhng TRt taring progian: .. The
quality control program for the high volume alrﬂmpiers will mclude spikes duplicates, and
blanks.

The high volume air particnlate 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
filters will be spiked with known activitisg of Th-230, and two filters will be spiked with known
. _activities of namral pranium. (U-238,JJ-235 and U-234 in natural activity ratios)...Since gach
s S _.ﬁ]mrmp@mgoﬂm-m srititalircwaptoidosationt-it split dnto-thirds, these: thirds-wilkassves
as duplicates.

Field blanks 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 wmsed filter will be
collected directly from the filter package. The two sets of blanks will also be composited and
it pndpedpanglyred: radiochemicafly = Resoits fromsthe: biask- comiposite - will: be used o identify-fieldwomn
laboratory contamination of filters.

In addition to the systemi of spikes, duplicates, and blanks, the radicanalytical analyses-
will be evaluated for internal consistency. At the site, U-238 and U-234 are in secular
equilibrium, Uranivm concentrations on air filters should also be in equilibrium, When
et e sicradioanalytical wesults-areprovided,the: degree of equilibrivm-will-bewevaluated. -In.most.cases,.

et s T W Th-228 -and Ra-228-are mamwﬂituimn&tﬁqnﬁﬂybetwmihmnﬁmuchﬂwmﬁm. _
evaluated.
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4,3  Asbestos Moaitoring

Site perimeter air monitoring for asbestos will be routinely performed only when
activities involving disturbance of -asbestos are taking place. Fenmeterasbe-stm mmnmtmg
g lm:amaﬂheﬂmmcalplam:andattheqlm crsminterayritiosemesed-for radicactive s
- particulate monitoring (Figures 4-3 dnd 4-4). -Atdsastiwop ster-asbestas monitoring. stations
at both-areas will be- used; -one upwind mdihamherdownmdai‘mm activities -involving.
ozt -2 o5 s hamd g -nsbestos: s sdetermination: ofwitio peringastationsrtense -willshe hasadon
current meteorological conditions during activities mvmlvmg ashestm During activities
involving handling of asbestos at the chemical plant, an ashestos monitor will be placed af the
Francis Howell High School in the same location ay the mdmanﬂve air particulate monitoring
station. :

When activities invelving handling of asbestog are being performed at the site, daily
. -+-a5bestos monitoring will. be«performedﬂniheqmmethatewnrkarm -Samples from: the perimeter.
mw&xhh&nhmmmgm §) Ehot 4§ UG L7 4oy g € 1Dy el High School momitoring sotionmmills:
be collected on a weekly basis. Samp]ﬂsfmm mommmm stations ingide and adjacent to-asbestos. -
work areas.will be collected on a daily -basis. Sample resvlts from the Francis Howell High
School moniioring station and the perimeter monitoring. stations will be reported. in the annual
site environmental report. If elevated levels are detected at any of these mondtoring locations,
the results from the adjacent and immediate work areas will be reviewed in relation to the
+ - Selevated levels-and pertinent-datawill -beinclnded in-the-anmal site environmental. report. e
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5 METEOROLOGICAL MONTTORING PROGRAM

‘This - section - degeribes * the meteorological parameters ~Tieasnred; - ‘meteorological - .
- ~-IAStAESNtation ; «andwmpmer pmg:ams andmodels that’ mppuﬂﬁhmmhmmm s

ek B, wlmmamm calcalaions than-those-aacod or-medekn)
dispersion. The sources for off-site airborne releases at the site are pnmanljr d;ffuse SOUICes
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
S+ o.Spring-Chemical Plant and raffinate pits, and the Weldon Spring Quarry. The location of the.

meteorological station is on theaastemedgenfthechenﬁmlp]mmmdis more than 122 m
PR ,.6{40{1 fl:} from: the nearest- huﬂdmg {Flgur& 5-1) An aasﬁssnwnt ef ﬂm Mmﬂm.
. assessment mcludﬂd ducmnenmﬁﬂn nfmmﬂi‘zmdwmcluiemhatmm haamlmaﬁmm
the sources.

The WSSRAP meteorological station records wind speed and direction, horizontal wind
fluctaation, ambient air temperature, barometric préssure, and precipitation intensity and
. accumulation,. The smtion: microprocessor performs -signal computations .and - stores. data .
electronically, Provisions also exist to récord data on a backup chart recorder which is located
near the base of the station tower. '

The meteorological station consists of a tower, an instramentation enclosure, and a
precipitation gauge. The wind speed and direction sensors are mounted 10 m (33 ft) above
. ﬁq-.m_mgrauudﬂmahmmmbh@ﬁltqm.mwer. +Sensors-at.greater-heights. are unnecessary since..
P ipotestial :sourcessof -airborno: gmissioni-are sat-or-nesr-pround-level.» “Fhe- wind+aspiraied -
Sy muperatum semanﬂ bammmsmﬁww:ﬂe mntaﬂfm*{ﬁsﬁ ft)mwﬁmd
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- These parameters are collected and stored every 60 seconds. The one minute recordings
are averaged once per hour and the hourly data are downloaded' daﬂjrtoaremotemmwwf
Thesadmmmmweddaﬂyandmhwndd:gmﬂy T

iisa ww’Fhemlagjrmformamn i8 Sumetl s SuppoTt
monitoring program functions such as:

: fﬁ%*ﬂ*‘“*‘!‘&"smmm@ﬁwoﬂm B =.:' -.-.'"-'."r-= Rraeis clEr"
monitering in the event of an airbome release.

» Ecological studies require rainfall, temperafure, and wind speed data to determing
water level fluctuation in lakes and wetland areas, foliar vegetation absorption -
analysis, and in agricultnral data reviews.

... . » The Bovironmental Protection Group utilizes: precipitation data t0-correlate-aguifes.
v o s+ level: fluctoations. innthe JFemme. Qeage -Slough--and- ‘the~ goarry: - Thinsaids-in:
identifying the cause of fluctaating uraninm concentrations in' the-avea: e

s Hydrological -analyses wutilize precipitation ‘measrements- to' oatrelate “surfice-and -
grovindwater level fluctuations and to assess seasonal influences on. contaminant
concentration trends.

.. .Mammlogicﬂdammnmdmmpr@amﬂmmuﬂsﬂemﬁmmmmﬂ,
study off-site effluent discharges, and to determine site watershed runoff coefficients
for the Environmental Impact Statement/On-Site Discharge- Informaation System

Emmamn S}'stem {N‘PDES}smm wamrpemnt N R BT T A s

¢ o Py PG Canammwhmagment sl meuonswmmﬂnd @eadﬁatam
N RN TAE QOD!PIYWI&I {Occupational Safety 2 ol Tl 5
. operation},
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Furthermore, the real-time data readout of menmlagmal variables aid site personnel m.
: nmmmmmmmmmofwwmmmmm
potentially reportable incidents.

If it is determined that air pathway modeling is necessary, the WSSRAP will use either
the computer prograin CAP-88 (a modified versiot of ATRDOS'EPA) or ISCST2 (fnddustrial
. Source. Complex Short Term Dispersion Model, - Version 2). Both-medels amploy steady-state
Gaussian equations to model the dispersion plume generated from an emission into the air.

A meteorological station upgrade was completed in August 1994, The upgrade included
the following: (L) replacement of the damaged datalogger; (2) replacement of the meteorological
tower and wind instrumentation with heavy duty units; and {3} enhancemeats to the compaterized
data retrieval and archival system.. Also, an off-site comiractor was selected to conduct semi-

-annual maintenance andpmformaucccheaks,aswﬂasperﬁormmonthly data comparisons. with
- data obtained from other local sowrces, using -data editing criteria developed by the Nuclear:-
.Regulatory Commission, Nationdl Climatic Data Centér, and the Tennessee Valley Authority.:

On-site inspection and maintenance of the meteorological station, data coliection. and
archival, off-site monthly data reviews, semi-annual maintenance and performance checks are
documented in accordance with 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 Sie Rsmedm] mm}eat(wssm Datamanagementand_

- in the scopes of investigations are addressed.

6.1 Data Analysis and Smtisﬁt_al Treatment

Proper data analysis and statistical treatment practices-are essential to quality results from
the effluent monitoring and environmental survei}lancepmgmins required by 1.5, Department - -
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:

penod mdwﬂuumgﬁhamumcymd—pmslm uﬁthnse:mmtmmms g

+ _Comparison of the contaminant concentrations at each mphng-lucmiﬂmtn«prevmus :
concentration estimates.at that point and identification of changes or incansistencies
in contaminant levels.

. Cmpmofmmmmmmmmmmmw
limits for those contaminants andfor background concentrations. :

The WSSRAP has taken steps to establish appropriate investigation levels for
groundwater, surface water, and site efflueats to achieve consistent review of environmental data

. .. .. .. and initiation of appropriate. and.timely action when-necessary. - The criteria- applied by the-

o e WHMMMMWWWWEWW
helnw dtrwt the«W,SSRAF mﬁﬁndha mallﬁtlﬂh of anvummtﬂl maﬁtormg datasx m:_

i .- ‘eyaluations .include ;assessingtidataquality ~and-determining R
g o S];BCIﬁG actian.Jevels:. Administrative pmoedum&thntmstvbe followedfwhen actmnlwel&-m

- exceeded.are also-defined. Tlmprowdumgovemgdammmwm L e
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o ,lahor_nmrlm, A8 _required . by. the :NBESHAP, - will-be:.verified - in~accordance with-. pmcednre

int s TSI A:6~ Constant Flow High Volume i Sompler-Operant

st eusni CEIlETIR Tor-determining. mveshgamu‘hnﬁ?furmmmmtal PIOMKOTING PIOZIARTE, - < it i

. Discharge Elimination System (NPDES).data are evaluated:against the: corresponding historical

B |
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EBES&H 1.1.7 - Reporting Above N&r‘ma! VM Jrom Environmental Monitoring Networks

ES&H 4.6.4 - Constant Fh:rwl.aw VokmAir Sanm!erﬂpera:ionm:dAirSmee Filer
Handiing

Handling

ES&H 4.6.8 - WLM-30 Radon Daughier Monitor: Operation and Data Handling

ES&H 4.9.1 - Environmerual Monitoring Data Verification

ES&H 4.9.3 - Surface Water and Groundwater Data Review Procedure

.- These procedures areintetided Yoeffectively address-the Department of Boergy guidanée -

ThemuMmchmmmadtawahaﬁsmﬂmmlymthadatamdwgﬂadta
accommedate the environmental data sets-~Such data sets typically-include-skewed distribations -
of time series data, variable analytical results, missing data, and data that are below analytical
detection limits.
6,1.1 Summary of Data Analysis and Statwtical Tmtmm_:t Requirements

The following subsections summarize the procedures for data analysis and statistical
treatment of the effluent and environmental data. Immediately upon receipt from the
verification/validation group all new groundwater, surface water, and National Pollutant
- data according 4o standard: operating.proceduresESEH 453, "Whenthiy- have been- reviewasd -
-the W&M&mmnmm dmbaﬁes kpparenbmﬂ:en mnﬁa]iﬁed“ ““Ttm may*be‘axclwdad

pwpmﬁnn,mmaummt; 0T datamnalysisepm* wﬂnﬂmamtomsdatambtmmdfm nﬂ"—mm

DOROR/ZLI45.424, Buv. 2 116




EMVIRONMENTAL MONITORING PLAN Co 032796

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.

_ The confidence level of the data will be estimated by using blankand spike. samples and
comparing the results.of these analyses to the known:concesitzations.The precision of the data
... will.be-determined by- comparing parent samples-with-replicatesamples. - . . v

. 6.1.2 Variability of Effluent and Enviroromeritat Patg: s im o sess = 0 e

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
laborstory programs can substantially improve the quality: of effluent and environmental

. monitoring data, '

_ 6121 Suureesnﬂr’amhilitr Vmablhtyufdatamyansefmmmsnms _

2. “ghmw,mpﬁﬂgm -anatytical morrors;vtutisticatl pvarations;=data: ﬂmdﬁ:gﬁemm S

temporal and spatial variability between envmnmental samples. Efforts will -be taken to-

2o - DRiDIINZE saxiability.due to sampling sanalytical; and recording-errors: Huwwer'vaﬂahﬂwﬂue“
to environmental factors (bemporal and- spaml}mnmtbemuaﬂadmdwlﬂbemh&mdmﬁl
atatlstlcn] summaries.

6.1.2.2 - Estimating-Aecuracy 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). - National Bmission 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
o .. accnracy and precision of data.obtained from the WSSRAP on-site laboratory will'be determined
cherg e M0 oRCCGRdance: svith: procedupesBSSH . M.Jﬂ-mmmw‘wmml aepattunill
e 2 sammarize:thecompletenessaccuracy ﬂandman*nf*th&‘data B e i

DOEOR21545-424, Rwy. 2 - 117




i

i

ENVIRONMENTAL MONITORING PLAN B e 032798

6.1.3 Review of New Envirommental Data and Testing for Outliers

Review of new environmental data encompasses comparisen with historical trends and/or
with- action-level criteria. Data review is amnmphshndmsmg aset ﬂf ﬂ]ﬂnﬁn’t&t}f statistical
. parameters:that, are .easy. for the reviewer to.calculata-and-ax ; o '

.. system-gofitware; “The-statistical procechures; “which sire*desc: o ,
R (4] pmmdeamnslstm simple method: to soreehsamalyvtioal adrdatisdoroutt
__...-mvesﬂganon and/or *qualification ‘and : to deheet*dainﬁha exosedthe-act

defined in Procedures BS&H 4.9.3 and- 1.1.7). Theseprmdmcsamnmmmmndedfcr
other applications, such as evaboating a datum for compliance with a 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, aritheetic
«~mean, gwmem: ‘mean; - standanl defﬂannn :u:d a*shdmg window - for -historic. -data: The

gt Btio:

the standard dawauﬂn T«e:vchm«c:al]q,r,l a Gmmsmn (narmal} distribration is assamed when the mean-
o0 atdhatandard deviation are calenlated;however, environmentat data- rarely fit-soch-ardistribution::.
= To moderate the effects of expected-deviations from Geugsian 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 BS&H 4.9.3, is based on the number of samples and

ot o CORPATISON.OF thie arithmetic. mean withsgeometric mean, svhich is- loss-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 special handling. A
sliding window will be used to accommodate the effects of gradial, monotonic trends in historic

i 0810, ROWeEYEL, Bleep.trends may require.smaller sliding-windows than-the default; which is three

years,.

;L < -cases-of-highwdeteotion:mits. A high detoction-Hvit-is'a-liaitthatrxcesds-the-tmean-of the

wAletected values. orexceeds.two times.the mean ofprevious:-detection-limits-for-data- sets. that.only
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~include nondetects. Dnehalfﬂwdﬂacﬁmlumt{l)l.ﬂ) is suhsnmmdfornundﬂectsmstausmal
calculations supporting data review. : '

- JIncengosed data, when a\railablc mmmmmnuzmm cak'nlatmus

| prouded the umcensored value is greaier. MMMMWVE cancmtmtam -

«+-ae. not-passible-in-nature, all negative vatues:
the statistical calculation after this conversion.

6.1.3.2 Elements of Good Practice. The review of data is documented. in
accordance with Procedure ES&H 4.9.1, which constitutes a formal record that becomes. part’
of the data verification package.

The new electronic data management system will facilitate tracking and documenting data
‘quality. Outliers that have been identified during the data review will be identified and tracked

e »inthe Datp Reviewer. Qualifier.field.. «Verification and walidation. qualifiers will be-displayed.in.

ik oavions: - Cheit-owa field. as will rankings for-quality-controksamples ~An extended-comments field.awll-

be available to add additional comments on the quality-of a'datum. Field sheets, field data; and-
. -shipping information -will- also. be‘stored-dnithe. systemand .may be-rsmwed-byrﬂmnmmtw
assist in evalnating data.

5.1.3.3 Testing for Outliers. When testing for outhiers, datasetswﬂbescremed

i e i {0 maecordanwwith the-guidance set-fortlein the Stistical Analysis of Growuiwaser-Monitoring -

Data ar RCRA Facilities (Ref. 18) and American Standard for Testing and Materials (ASTM)
Volume 14.02. Qutlier analysis will not be performed on data sets of less than four points, For
data sets with large time gaps, outlier analysis will not be performed uvatil no fewer than thiee -
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, All outliers exceeding the 99%
~confidence interval will require-investigation, mv&sugaumnf those: within ' the: 95% amj 9%
interval will be at the reviewer's discretion,
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6.1.4 Treatment of Significant Figures

Calculations-performed nsing the analytical data received fronrthe lsboratory will foflow
ﬂleaoocptednﬂesformgmﬁcamﬁgurcs Results . of .calculations will not contain more
significant ﬁguresthantheleastpmclse value used in the wlculauon

6.1.5 Parent-Decay Froduct Rehtmmhlps

The delays associated with sample collection to sample analysis are ingignificant
compared to the half-lives of the radiomaclides routinely monitored at the Weldon Spring site.
Therefore, 1twmtmsmmmkemmmdmyMﬁwhmmﬂanngmmm?
product relationships.

6.1.6 Comparisons with Regulatory or Administrative Control Standards and Control

: _ One reason: for -obtaining.-velishle-eyimeates -of- -contaminanm -concentrathons+atethe
. monitoring stations.is to.compare the values withsegulatory. or administrative-conteol-standards- -
. or.values at control stations todetermme whetheraction-must be taken to reduce the-contaminant
levels in the effluents.

_ 6.1.6.1 = Single Concentratinn 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 nncertainty, and
they are aot necessarily an accurate representation of how well the facility is complying with the
limit. Therefore, statistical summaries of groups of related samples will be used when possible,
If single concentration measurements cannot be grouped, statistical tolerance limits will be used.

. 6.1.6.2 - Groups of Measurements. - -Concentration ‘estimates from -groups-of
. . sampling.locations will-be-compared nsingrstandard analjms of ‘variance techmigques when' g
data meet the underlying assumptions of those tests: Standard nomparametric -statistical
. ~-compazisen techuiguey-will be-used-whepthe-assmptionsof therparanmtric-tests-anenotmet-by-
.,,Ihedam.m(}aum will be-used when comparing groups of readings from:single-points: Wﬁm&:
. becanse. of the. likely strong avtocorrelation in the time-series-of data. -
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6.2  Dose Calculations

This section describes models, computer programs, input-data, and data sources that will
be msed.io assess accurate and realigtic radiation doses-to the population and to a hypothetical
ma:umally exposed individual that could mm&mmmmm&he Weldon Spring
- gite.-Brwvironmental ymonitoring data will>beused either s dineet ; i
-ot; where appropriate; will serve as data input !ﬁ*ﬁpﬂm‘aﬂd*ﬂm’mﬁﬂs

4
B

The results of the doss calculations will be reponed in the annual site environmental
report. The methodology used to calculate the exposure point concentration and estimate dose
will also be documented in that report.

6.2.1 Surface Water and Groundwater Dose Calculations

Radm]ngmal ﬂnmgmmdwmr nnd surface ‘water.-will-be assessed bguusmg..dam.

4 b--'\‘

¥z

. radionuclide concentrations wﬂlheused.asinputmﬂmduseassessmentca]culatwns ~These data..
wﬂlaﬁuwamomacmmteasscssmmﬁdumWamanmaﬂyexpmedmdnqdumandme
population surrounding the site. '

.- Bxposute -and. dose vl be:.estimated for: both the:general off-site-population -and-a-

| . -max:ima]ly exposed receptor. Intake variables for a given pathway will be selected to reflect a

reasonable, realistic exposure mode.

The results from the surface water and groundwater effiuent monitoring and
environmental surveillance programs will be evalvated in the site environmental report for its
polential to contribute a. radiological -dose to a member of:the general public.. .If measured
. ..concentrations 4in ; surface.. watensand_ gronndwater = effluent -from..the . site .exceed. .natural:
.+ ‘background -concentrations» with-95%confidence;an-exposure stemricvwill-berdevalopedvio

i vor 885688 the dose. ~Realistic- ingestion-rates-and-timessawvill: be-assigned-for-a maximally.exposed

(RS

individual. A-standard-dose- conversion * factor=wilt:beassumedumd-referenced~for—the

calenlations.
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62.2 Alrberne Radiological Dose Caleulations

Radiological dose from airbosne emissions will be assessed using environmental data as
well as computer models. Exposures for critical receptors and bypothetical maximally exposed

. .. individuals. will .be:calculated from- monnmgmdammﬁawmw ONHOES
. -indicate. with- 95% -confidence-that backgrownd-fevels:

seach lation-dose
estimates will be made by computer modeling. This wuuldconsuuneachangeﬁverpmms

- monitoring yearsavhen computer modeling was not utitizedThe newgite-specific monitering-
program, in-conjunction with-existing perimeter monitoring data, will be used to obtain a more

reliable source term. This will allow computer modeling to be used if necessary.

The computer models that will be considered for use in this dose assessment include
AIRDOS PC and ISCST2. ISCST2 is an Environmental Protection Agency approved computer
model that can assess radiological dose from airborne emissions at distances less than 300 m

(990 f),. ISCST2. can. be, used .to model .emissions. from . either. stacks .ot vents. and diffuse..

SOIFCes. ' g - ' ' o

-Those pathways that.are complete-and-could reakistically centribute to a dose to-amenber..

- of the general public will be-assessed-and documented inthe-annualsite-environmental-report..

Justification for elimination of any pathways will also be provided in the anmual sie
environmental report. Scenarios that reflect realistic but conservative assumptions will be.
developed for those pathways that could contribute to.a dose to a member of the general public..
Realistic ocoupancy times witl be assumed for potentially exposed individuals. Standard
breathing raies and dose conversion factors from the Federal Guidance Report No. 11 (Ref. 19}
will be nsed in the calculations,

6.3 Records and Reports

.-The WSSRAP recognizesammerousDepartsent.of Buergy-orders, notices; and-directives. -

«wvin:additionto. RederalyStates-andslocal regulations:#Since the"Weldon-Spring ssiteds a-remedial - -

. +.action ,project, srather «than-anw.operating . fauﬁty,mthe»{hsuncumnﬂsetwmwapphcabhmmd '
. nonapplicable-guidelinesmustibedefermined when imerpretingthit § ot

e ﬁu&;@ﬂp@ﬁﬂﬂp})ﬁ@ﬂm regulations, write-and: mmmmmm and-

maintain records properly.
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6.3.1 Subject Orders

: The following-Department of Energy Orders povern -activities-at the-site: - 5000.3B,
5400.1, 5400.5, 5284.1B, and 5484.1. Thcsa.nnde.rs are. discussed in the following p&mginphS.

C o e olepartment - of - Boergy-- Order m%%mmgw Processingof

- ‘Wﬂm Information, -defines a system .of reporting pecurences.listed in. Orders 5400.1,

i 3400: 5, - and - 548421 -Goeurrences -are - WM&W“%&W -comdition:;
enviropmental, personnel safety, personmel radiation protection, safeguards and security,
transportation, value basis reporting, facility status, and cross category items and are divided into

three categories in order of decreasing severity: emergencies, umlsualoccunenms and off-
normal occuimences,

Department of Bnergy Order 5400.1, General Emvironmenial Protection Program,

. P}Wﬂpﬂﬂﬁhﬂgm Iwkmemﬁmﬂmm.{nﬁﬁﬂhmmmmﬂf -
Department of Boergy Ovder 5400.1. Environmental occurrences will be reported as stated in
DOE 5484.1 and DOE 5000.3R in accordance with WSSRAP procedures.

- Department of ‘Bnergy Order 54(X).5, Radiation Protection of the Public and the
Envirowment, states that Department of Energy facilities will adopt specific ‘standards and
requirements that- will not allow- undue risk from' radiation to effect the public or the
environment. The WSSRAP has formulated its environmental protection program to meet the
requirements of this order amd the Regulatory Guide (Ref. 3).

-+ Department of Bnergy Order 5482.1B, Emvironment, Safety, and Health Appraisal
. oot PTOQEGM nestablishes a.reviow- and appraisal -program+for-the -environmental safety-and-dheadth-

_= . PIOZTAMS - At the:WSSRAP - Fhere care: six-develswof s appraisals-anid-audits:- -managemest:

w.wfappmsalsg»taehman} safayaappmah“ﬂlmﬂ appmmls*mmnﬂmm ~environmentat

;- « «OF-2- roport.as-otherwise-directed -on corrective actions. =~ v e e u.,.
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© Depariment of Baergy Order 5484.1, Environmenicd Protection, Sqfety, and Health

Protection Information Reporting Requirements, outlines requirements and procedures for

investigating occurrences which may impact environmental protection, safety, .and health.

s Occurrences are.categotized into three levels: <In:addition, the..Annual Radiation: Bxpesure

Hwhlfﬁlﬁﬂt]ﬂﬂ -Reporting System : (REIRS)- raqm mm'ﬁfmy exposures--of

- Pepantment -of <Boergy or-Project -Manapem ity feesseomemployee radiation-
workers, and visitors,

6.3.2 Reports

The following are summaries of WESRAP repotts generated in accordance with Federal, -
State, andfor local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agreements with other agencies.

R A T . .75 ISP Emmmm:alMomﬁomHm 'Ihe*ﬂwimnmmmf Monitoring: Hm:
'*mmwaﬂnwﬁ poedinaecnrds ; — s e

.. angl. analysis. .. This plan ds mquite-dwm e mwwedmuﬂy and M«MMWMM\
yeary,

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

: . 6.3.2.3: . - On-Site Discharge Data Repert. The Radioactive Effiuent Information.
S ....gmm mmﬂmbm‘:argeﬂam&pmim an-anoual-report which.documents-any discharges.

G oG TEleases fron the WS SRAP: meﬂwﬁw Of‘&ergyw
5821.1.

: 4.3.2.4 - ‘Environmental Protection Program JTmplementation Plan. The
Environmental-Protection Program-Implememarion. Plan (Ref. 2) outlines Department of Energy
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Onder 5400.1 as it applies to the WSSRAP. This plan is updated anmually to outline how
environmental occurrences and routine monitoring are administered at the WSSRAP.

e 6828 oo - Annual Site Environmental Report:  The annual site envirofimental report

~ presents the findingt of the environmental monitoring sprogram :cenducted .at the site for each
moniforing year. The report presents snmmaries of environmental data both Toutine and

' nonroutine, discusses compliance with environmental standards, and highlights significant
programs and stadies undertaken to- better understand- the. impacts. of the project on the
environment and public. Annual environmental monitoring reports have been prepared for the
Weldon Spring site (or portions thereof) since 1981. The resuits of special studies and
nonannual sampling are summarized if the information is of public or environmental concemn and -

Laboratories research on site, Federal Facility Agreement driven activities, and sctivities not
scoped in this environtmental monitoring plan.

: - : Anannuﬂmtemwmmﬁlmpmtmﬂmvehchfmdocumenﬂngﬁem&ulﬂﬁﬁﬂhe

F— ﬂﬁﬂ*rmmmTwwwmmMﬁw

SR P . regulatery: .agencies - with - summary.~level - discussions sregarding - the-eut i it
monitoring program. It explaings how the WSSRAP effluent monitoring program meets the

. requirements of the NFDES program and radionuclide NESHAPs regulations, and contpares the
measured contaminant levels in several environmental media to applicable Federal and State
standards and Deparment of Bnergy requirements. Doses due to site activities are calctlated
on the basis of annual data and several scenarios. The report indicates whether changes that
might equate to variations in potential exposure scemarios to the public or envitonmental
receptors are occurring in contaminant distribution or contaminant source conditions on and
around the site.

L - 0.3:2:6 Quarterly Environmenta! Date Summary. Though not required :by =
s e ,_,J,Llle;mmem of Enexgy. Oy, theLhuarteriy Emviroiaental-Datg Sinmaries-are produced-to-aid-.
el it SN QOMMURIcAing-sitevenvironmontal-datitoHe-public g partitipating Yegulatory-sgencicst
MWWMMSMWWWMMM
- - significant-findings, Thisallews preliminary. MWWWMM
organmauons on a more frequent basis.
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6.3.2.7 Discharge Monitoring Reports. Permits issued under the NPDES and
provisions of the Clean Watzer Act also require record keeping and reporting, Record keeping
| requirements are stated in the -NPDES permits issued by Missouri- Department of Natural
. Rusources (MINR):- Discharge monitoring-reportsare-yibaritsc-on-a-quarterty basis-to-the
.- department and. include. information on sample-collection,- flow, -and-laboratory resuits. .. Also
o e inchuded-in thesreports: are noncompliance events: - Wh-is it tipiiancewith-a -dafy -
maximum limitation, the Department of Nataral Regources must recsive -a-written report within
+5 -days,-Any-nencompliance that may endanger -heaith-or-the*erivironnent- requires-that oral
notification be made to the MDNR within 24 hours followed by a written report within 5 days,

4.3.2.8 Performance Indicator Quarterly Reports. The Department of Energy
Performance Indicator Program is a 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 Bnergy and contractor line managemert control of operations, The

+ report includes a-management-summary..and Indicator Proyam summary, trends-and.analysis;..
and quantitative data.

C e

: - -6.3.2:9. - s Complianoe- Reports: - Ynder ~the~Federal -Fociiity ~Agreement —the~
Department of Energy must ‘submit status reports on activities and technical documents o the
Environmental Protection Ageney for their review and approval. These include, but are not

. limited to, the Quarterly Environmental Deta Summary, sampling plans, andunplanned sampling
activity notifications. Each of these reports - has its own teporting ‘requirements -and time-
constraints and will be detailed in the Fedéral Facility Agreement Implementation Plan.

- Other reports covering environmental issues are produced by the Compliance Department.
The Quaricrly Compliance Report is required by the Department of Energy. This report covers
issues of noncompliance for the quarter along with corrective actions. Also, the Amual Report
~:-on Environmental -Permits- is- issued- annually-to the Depattment: of Bnergy. -This report is-
. Fequined-hy WMMMMMWM
to the site.
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6.3.3 Records

DapammnfmmEyﬂmerﬁmlmqﬁmmatnnmvnmmmehmeand
-..;offluent moaitosingsrecords, computer programs; saswdate;-and-procederes-be retained. - These:
records must be protected- against damage or loss, Tlle WSSRAP mamtams an Ernimmnmm!
- DgterdgninisiraibonPlar{Ref, 20} which-perveinss iR :---:..-.-*.u..
mdvahdauon, databasea&mlmmuun anddata*archnrmg T e e -

.- -The environmental data administration fmlan provides -a tracking system for sampling
activities. Field log books and field data forms are filled out at sample collection. A Chain-of-
Custody Form is completed and accompanies the sample umtil it is properly disposed of or
returned to the WSSRAP. The Chain-of-Custody Form and the shipping order form are sent

- along with the sample to authorize testing by an off-site laborstory, The sample information, -
such as identification number, date, and parameters are then entered into the Environmental.
Sample Tracking System. This system tracks the samples and calculates costs, invoice

payments, and budget reports. Upuu mmptofthmfmmalabomnry the data are reviewsd-

: soverthrough - a-vepification - Thew oat oessreviewsdata“deliveryimmplee

i ﬂ«wiimuﬂmtmnmdadan&fm' - ity '_ etod ,-akohﬂmgmm ~and-datrToview-te-sonfiem-

compliance with the laboratorysquahtyasmmmprmectplanmdstandardapmamg
procedures.,

- . Several databases are-used:to~track -samples and -data-at the WSSRAP. . Sample-
information is entered into the Field Sample Tracking (FST) system before sampling ocours. -
Sample shipping and accounting are processed through the Emvironmental Samble Tracking

 {BST) system.- Data are accessed by the Depantmeént of BEnergy and the Project Management
Contractor using a computerized data management program developed on site,. called the
WSSRAP Information System for Archiving and Retrieving Data (WIZARD). The database
ere . ows wallowsidata.to.be. selected - and sorted by identification. nmumber-and-parameter. --Records .are.-
protected from alteration by-the user.

. - Audit-Tracking System-(SWATS)-and the Waste-Toventory Tracking-8ystem-(WEES) v v s
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All environmental data and documentation from sampling, analysis, and quality review

. programs are maintained in hard copy records; ie., documents and data in written, typed, or
printed forms; and electronic records, ie., computerized records of emvironmeral data,

. s AIiBIDAL documents.are sransferred to the-Project-Quality-Peparwnsat-and stored as -quality
assurance records in a fireproof vanlt. Copies are kept in the Environmental Safety and Health

. e Depastment filésu- Work-data files and clectronic-datwwrecorisaremtrehived-annually. - - wwe

v Ao, Emyiconmental-Activities Varying from EnvivenmemalMeonitoring -Plan-So0pe e

When additional characterization and monitoring activities are conducted that are not
defined within the scope of the environmental monitoring plan, a jndgement 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
reporied in the anpual 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
« wro-@ctivities that. maymawamm rwortmgﬁs engmeﬁng chmcmrlzauon“ effafts parformudm—
Wﬂm NORSEH T i 1
charactenzauumrequue&hyﬂw Nﬁmnai&mmmmml?ahcyﬂct {NEPL) Mwmﬂwde—
information to assess impact to the ecosystem,

During the monitoring year, it may be necessary to alter the scope of the monitoring

-2 Program.- <In-such: a -case, - the-changes ‘i monitoring parameters, schedule; freqquency.andfor-
Iocations will be authorized by the Environmental Protection Group Manager with notification.
given to the Environmental Safety and Health Department Manager. All vartances from the
program scope will be documented with- a memorandvm to project management and will be
reported. in the anmual site environmental report. '

6.5 Emergency Preparedness

e The. WSSR:APmm'ntains«m mﬂhrwmrandf mmw :
o -Mﬂmmspunsaandqepmtmgpmgrm lmplmenmmnmana ek enéal}
. -responsewand ~safety..dritls. -« The -speeific- plans--wivich mﬂmwmmwmlwde Ahe
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Ermergency Response Manual (Ref, 21) and the Emergency Preparedness Plan (Ref, 22). These
plans encompass environmental emetgencies, spills, fire, and medical -and natural disasters.

6.6 Laboratory Programs

-E:mmnmental Protection Agency Coniract Labomiim'y Program- (C{P}mmudulﬂgles
*- certain’ analyses (such as mdiochemical and wet chemistry):the laboratories use EPA 603. '
(drinking -water}, BPA 900 (radiochemical analysis of drinking water), or a methed that is
reviewed and approved by the Project Management Coatractor prior to analysis of a sample.
Contracted laboratories have each submitted a site-specific guality assurance project-plan to the
WSSRAP and have submitted controllet copies of their standard operating procedures. The
quality assurance project plan and standard operating procedures are reviewed and approved by

the contractor prior to sample shipment to a laboratory, Any changes to the standard analytical -
prmmolsmmethndologymdocumenmd in their controlled standard operating procednres. -All
R = Jaboratories- curmnﬂy»bmngusedhyth&ﬂfﬂﬂkﬂ?hﬂve Imimhminaryasmmm-

it - m&mmmm vmakersune thes avesthen e WOl
: + ppecifications in their-contracts.” Wﬁyw mmmwmmmy

; facilities and operations, to verify.that the. lsboratories. am-performm&analyses-as specified.in. -
their contracts, and to check that WSSRAP data docusentation and records are being properly

Site-specific quality assurance project plans from laborateries define standard practices
aimed at ensuring that the laboratories are performing high quality work. Each plan is in
accordance with the corrent frerim Guidelines and Specifications . for Preparing Quality
Assurance Project Plans (Ref, 23), The laboratories demonstrate compliance with additional
gquality assurance/quality control requirements- as specified in their contracts which include

e, Sample preparation.and analytical methods; calibration of instrumentation; periodic inspections,.
_._,.E._'_,iz_..:.;_\,-,arh maintenance, aad: servicing;" statistical:proceduresto contial grecisiontatid-actamacy; - Comrective:
ETRETERTE mwmgranm mmmwwwwmwﬁm
1 R gtmmmmwmwwm
formatting; and notification of nonconforming issues.
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The laborzfories’ standard operating procedures provide detailed information about
internal policy on standard analytical protocol on methods: These standard operating procedures
pmvﬂestspbystepmsﬁucﬁnmfmpe;fﬂmmganﬂytmlwmkaudfmcﬂcum rﬂlucmg,
and recording pertinent information about analyses. '

< Fheacouracy-of chemical and radiologioalaaslyses-ofwatersmiliemmples are-menitored-
bythemm:museafmntmlsamples Thlslsarequuemmtofmanypubhshedprotowls{w,
. .+ those:of theBavironmental Protection Agency) and.is-good:labemtergepractice. - A.quarterly
quality assnrapce sammary mpnrtisprepamdnnﬂlemmﬂjrmdpmsmnofwatﬁmedm
samp]esandthefmquﬁncynfcoﬂecuuuafqualitymtmlsamples This information is
summarmdmﬂwammalmtemwmnmmalmpnn

Detailed information on the Project Mamagement Contractor laboratory evalnations
program can be found in Section 10.2, Environmental Monitoring Program Quality Assurance,
-+ the WSSRAP Environmental Data Administration Plan (Ref. 20), and varioys ES&H Department

procedures. These programs gwamfmmatmnahoutsamplem]kctmn data administration and
SRR L ?Shuwmlj ARt nEstsE ik e . ' i BTy
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 into two separate categories. The first, programmatic or overall project quality
assurance,- relates to-the incorporation and doeumentation-of -the -quatity of all site activitiess
This approach is discossed in Section 7.1. The second category is specific to the environmental
monitoring activities presented in this plan and is discussed in Section 7.2.

7.1  Programmatic Quality Assurance

The Weldon Spring Site Remedial Action Project (WSSRAF) is obligaied to comply with
Department of Bnergy Onler 5700.6C. This requirement was developed to ensure that work
performed at facilities handling, processing, or wiilizing radioactive materials is of documented
quality. To satisfy this obligation, the Project Management Contractor has prepared a project
specific-Project Management Gonsractor Quality Assurance Program (Ref.-25y which- detailsthe -

- vanmmaspectsnfDUEDrdari?ﬁﬂﬁc

 The WSSRAP. Project Managemens. Consractor: Qualisy. Assurance Plan (Ref..25) details ..

DOE Qrder 53700.6C requirements which support, conirol, or guide -the -environmenta] .

monitoring program. This plan has been reviewed and approved by project management, the
Project Quality Manager, and the U.S. Department of Energy Project Manager. These

v Wty Tequirements:include: . project organization; a guality-assurance program,:a-document-control

system, 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 prograin. :

. . Che JWNESRAP alse.-has prepared. an: Environmental Quality -Assurance Project - -Plan-

Pomiet? mmﬁmﬂﬁ) tovmoatsthe intent-of-ERPA+QAMS-005/80(Ref: #3¥y. »This~document supporisethe-: .
vsproject Frofect Management- Contracsor: Quality -dssurance Plan {Ref. . 15)-and is.specificito.

{ et Memmmnta}mmtoﬁngmmm mwmmw!
-Plem. {Ref, 26) is being -revised to- meet- the-requirements--of ~Department-- af-—Eﬂergy

Order 5700.6C.
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7.2  Environmental Moaitoring Program Quality Assurance

mequaﬁtynfmcmvhonmmmlmﬂit&dng-pmgr&mismaimaimdandmm
. through 4 number of measures described in the following subsections. - The measures-incinde:
{hcmofstandmi npemtmgpmmdums the'cnllactm"analrm"mdﬁva]mmn of quality

data management activities (data vaaiﬁs:atlﬂn) ami dm quahty ﬁalimhnns (data valndanﬂn),

» maintaiming quality. assurance records; performingsself assessments;-andauditing -and-evaluating:

- . analytical laboratories, sample collection activities, and programmatic procedures. Eachof these
items wil be discussed in the following subsections,

7.2.1 Standard Operating Procedures

Standard operating procedures have heen developed for routine activities associated with
environmental monitoring at the Weldon Spring site. These procedures have been developed
e wor sowiposon frOMLU. S - Environmental ‘Protestion-iAgency <aad- Department of Energy guidance-andfrom-
s im: wevostandand industry-practices -and-are-spetfic-to-the sitd: ~Procedires -t thie st~ stre-prepared:=—
reviewed, and approved by cognizant depantment managers, the Project Quality Manager, and
prﬂjeci 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 annmally and revised as appmpriatc.

Personnel. undergo - training- specific to their responsibilities, varying from. pmeﬂdum

miew , through cfassroom training, and "bamds on” training under the supervision ufaquallﬁad

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

records are maintained by the Productivity Improvement Coordinator, As pmcedums are
revised, the matrices are updated and personnel are retrained,

WSSRAP are hsted in Tahl:?— Thesaprwedures cover all activities fmmgmundwaler
sampling through chain- of-custody samp]es and provide detailed instructions to monitoring
personanel.
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TABLE 7-1 Procedures Applicabla 1o Environmental Monitoring Activities

Procadures Numbaer Fromdlim Title

ES&H 1.1.7 Mp:;}ung mm Normal Values fram Enwiranenentst Monitoring Networke
ES&H 4.1.1 Emvironmantal Mumbering System
ES&H 4.1.2 : Chain af Custody B
ES&H 4.1.3 Bnmplirlg. Equiprmani Deoantarsnation ]
ES&H 4, 1 A Quality Contral Samplas for Agusous and Solid Matricee
ES&H 4, 3 'I S . Jurfage Water Sampling ‘
ES&H 4.4.1 Groundwatar Sampling
EZEH 4.4.2 ' Groundwater Level Monitoring and Well Integrity Inspections
ES&H 4.4.8 Saoli/Sadiment Sampling .
ES&H 4.5.1 | pH and Tempersturs Massursmants in Water
ES&H 4.5.2 Specific Conduotance Meavurerment in Wiater
ES&H 4.5.7 Co Memurameant of Settleabla Sdlide
ESLH 4.6.8 ) c s ewemfNEter Bompling Filtoring - e e e,
ESEH 4.8.1 . - | ~Area TLD Deploymeant for Emvironmental Sarmpling
EShH 4.8.2 H.l.don Concentratione Yeasuremant In Ambiant Air
ES&H 4.8.4 Goratar Fiow Air Sampler I‘J'p;ra‘liun and Sample Fltsr Handling - -
ES&H 4.8.8 s ~Constant Flaw High Valums Air Ssmplar Cparation aind Sarnple Filtsr Hardling
ES&H 4,9.1 ) | Emvironenental Monitoring Data varifiaation '
ES&EH 4.9.2 . Erwiranenantal Monhtaoring Data Validation
Cht0-15 Task-kpacific Safaty Assssarnsnte
Maonitaticng Yall Wuta Managamant

7.2.2 Quality Control Samples

Nummuu&qmmmmm suppert-of envirgnmental maonitoring
:wuvmﬂﬁ - Quality. control.samples-are.-collected. insaceordanee with procedure ESSH 4olcdy-
wr 'I'hasa- include: .. duplicate «samples, -replicate. pmmples, sblankwsamples;=and: rnsate:samples
. Samples are also provided o the laboratory . for. internal laboratory-quality -control evaluations
. Specific. to sample media (matrix spikes and .matrixspike. duplicate/mattix..duplicate samples).
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Table 7-2 presents a summary of the various qnahty control samgles that will be cnﬂected o
sapport environmental monitoring activities.

Quality control samples will be collected for cach defined matrix. The matrices
. -associated - with-the envirommental monitoring—samples-~are~the™Weldon Spring quarry
groundwater, the $t.. Charles well field groundwater,.tbe -quarry-susface.-water, the Weldon
. Spring. Chemical Plant groundwater, and the .chemicat plant surface water. Quality control
samples and airborne 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 matrix to determine the variability
of the analyses.

- TABLE _‘?.-2 _Field.Quality-Control:Semple Summary.. .~ - .- et b e et

quuunn',r .

Matrix SpikeMlatrix Splks Duplicats *s par 21:! Assaas matrlx and possible intralaboratory variabiity

of Matrix Duplicate

Blind DuplicatefSecondary 1 par 20 Aseose matrix intraleboratory and intardaboratary

Duplicata variability.

Asplcata "1 par 20 Assase matrix and Entralaboratory variability

Equiprmant Blank {non-dedicatad 1 per 20 Assans affactvanase of decontamination :

asquipmant-anly) ’ ’

CHzeHlsd Watsr Blank ** 1 pear meonth Agears quality of dietilled water

THp Slank 1 per day whan Asgess potantial aroas-oontarrination during shipping
; aralyzing for VOAR .

- | Apaementh - . --.Mnui]rnpm!uf ambisnt-sondiions on anmplul e

- YWhighevar ie of higher fraquenay.
*# . . Collaated together-on the eame day.
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Contracted laboratories will be required to submit for review ail applicable performance
evaluation samples from external programs, such as the Environmental Protection Agency
environmental - monitoring systems laboratory and Department of Energy enﬂmmnmtal-
measurements laboratory programs. Evaluation of performance evaluation sampleswﬂibemade-
- by theProject-Magagement Contractor durmgdnbomlory-mwm'ﬁmmmeifqmﬁtj'mm
mhmngmﬂthyﬂmcontracwdlahomtﬂnes

7.2.3 Analytical Methods

Standardized analytical methods, procedures, and protocols that are used o 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 contracted
laboratoties or by revisions to the WSSRAP standard operating procedures. Variations of
s . ] eragingaproceturesave approved-and.controlled by the Tiate:
S Vahdauan gmup and Prqlwt thw@ep&mnent --Appendn B -&l50-has-a- wmmwﬂ%
sy dEABINSd detection. linais, a8 well.as ARd. P o
Ermvironmental Dara Administration Pkm (Ref 2{]')

7.2.4 Data Management Activities and Data Quality Evaluaions

Overall environmental data management activities for the Weldon Spring site are detailed

in the Envirommental Data Administration Plan (Ref. 20). The environmental data administration

_ 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 monitoring program. The primary activittes associated with this

. environmental monitoring- program. inclade data verification, database management, and data

ez e vilidations:-Fhese programs-dosvasent-the ~quatity <o - datz pentrated by “onssite- and-offaite-

analyses of samples.

.. Data verification is the WSSRAFP's process of veviewingthe-sampling-documentiion-and
analyﬁcaldatawmsurethatadequatedocumentanonlsmmntamadandthataﬂmmltam
. .Teportedincompliance with established reporting requirements, «All data-generated by analytioal
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- laboratories for the Envirommental Mornitoring Plan are verfied. The verification process
. consists of reviewing accounting. aspects, -reviewing -sampling-documentation-and chain-of-
custody documentation, campazmgachmlholdmgﬁmeatameﬂmdspeciﬁadhldmgtiﬂmﬁ .and
a teview of the data for comparability with historical tesults. “Afi of these activities are
documented according to procedure ES&H 4.9.1, ' :

 Following.completion of data verification, .data.are. merged into.the site. database and axe.
.. aynilable for geneeal-use. .- All databases mmmptmﬂﬁyﬁmm 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 Jaboratory records are
reviewed by data validation persomnel to determine whether the analytical instruments were.
within calibration and to-ensure that adequate documentation is available to support the validity
of the data. ‘Data validation is perfofmed on approximately 10% of afl the data-generated which

et I mmﬂmﬂy M&Mw nﬂmmmdc MW

BRI Yl e H £

theuseahﬂﬂy of the daia. Thﬂseacuvmarepmfmmadanddnmmmadmaccmdmmwnh

procedure ES&H 4.9.2.

Records generated as-a result of emvironmental monitoring are maintained as quality
assurance records. Pield Sampling Forms, analytical -data, equipment calibration records, and
verification and validation documentation records are all considered gpality assurance records
and are maintained by the Project Quahtereparmlantmaccordanoew:ththemquuemmtsnf
.. SQP-7a. This provides both security and pmtmﬂnﬂ for these -records.

7.2.6 Self Assessments

- Consistent With-Depamnmt-nf‘&ergrﬂrdﬂ‘iﬁflﬂ"’*ﬂ:&“wssmmﬁwﬁmd'a-_ a

_ formal self- asacssmentpmgram ThlspmgmmlsdﬂaﬂedeSSRAPpmcadum SQP-
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all departments perform a self assessment at least annually, Sebf agsessments 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 summarizes the areas evalvated and the assessment
results is prepared following each self assessmient. Fiadmgswﬂprcwmd corrective actions ase. -
. siraeked.according-to-the Site Wide Audit Tracking Syer(SRTHEG] Sl

7.2.7 Aadits

Three aspects of the WSSRAP are audited to evaluate the quality-related activities of the
environmental monitoring program. These include anmalytical laboratories, sample collection -
activities, and programmatic procedures.

= . Analytical laboratories performing analyses for the site are audited annpally. These
- audits are directed by a lead anditor from the Project Quality Department, with support provided

by a 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 Plan prepared.by.the. Jaboratories prior to- performing. sample .analysis .and. :

o siaivioin et S abenatony, specific. procedures-and<policies= Am-wirditreport-is-generated ~andrcorroetiver

actions tracked by the Project Quality Department.

The Project Quality Department routinely audits site operations, including environmental

st pROitOEN g activities.JThese.auditssevaluate: campliance with project-specific procedumes.«Age

with all other audits, an audit report is generated and corrective actions are tracked by the
Project Quality Department. The department also reviews and approves alt new and revised
standard operating procedures to verify that they comply with quality related activities.

The Weldon Spring site i3 also routinely andited by nummsaxmﬂmﬁmﬂsmméng
- =-Department. of Energy - Headquarters and Deapamnentmfﬂnergy Elakmdge m axidits. .

and procedures. Formal reports and corrective actions are tracked using the Sliae: Wi& “Anﬂlf
Tracking System (SWATS), '
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1.0 INTRODUCTION

1. - -AstequiredintheErivironmental Monitoring Requiresmesty sectionrof DOE 54001,
all DOE sites should® develop and maintain- docomentation concerning their
- 4+ = onvironmental protection programs-in the formof envirommental monitoring plans,

- The WSSRAP has prepared this environmental-monitoring plan'to'meet the requirements

oty s fOPAUAS -Department- of Energy. envirenmental“menitoringcpreprems- as' specified-imw

Department of Energy Onders 5400.1 and 5400.5 and the Regulatory Guide for
Radiological Effluent Monitoring and Environental Surveillance.

1.2  These required plans should* clearly describehow the minimam requirements in this
ducumentmtnbemetandhwwmmpliamwﬂlheemumd

This Environmental Monitoring Plan defines the aﬁluf:nt monitoring and environmental
e Sutveillance. required: to-complyswithvapplicable. Federal; -State,- and local environmentak

protection laws and-rogulations,«Executive Orders,-and- internal Department.of Eoergy -

policies. The environmental monitoring plan is made available to the State-and-Federal -

} Co 13 - In mesting the minimbm: requirensents; each site'should* also consider the-guidance-
T A Sl siprovided sin-this+gorument-as+ishould" ~statements--and--document +thic - speﬁﬁm
procedural critﬂ'ia that are adopted.

. An evalnation of the applicability or nonapplicability of should* guidance provided in the
Regulatory Guide for Radiological Efftuent Monitoring and Environmental Surveillonce
has been included in the Enmvironmental Monltoring Plan in accordance with the above-

-referenced: guide. - Other recommendations have been evaluated and included -in -this-
document where applicable. - |
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2.4 LIQUID EFFLUENT MONITORING

2.1 Al liquid effluent streams from DOE facilities slmﬂd*heeﬂhlataﬂmdﬂmr
potential for release of radionuclides agsessed. :

Sections 2.2 and 2.2.1. All liquid effluent streams-have-been.and/or will be assessed.
The. effluent streams are -monitored ‘under ﬂ:u;-, pmwsmns -of- theWeldnn Sprmg Site
Mﬁmﬁ;&t@&g Plathariad Potinmn neharpe a

(NPDES) permits. The efftuent. streams mclude four storm wal:er m.ltfalls, two water
treatment plant discharges, one hydrostatic test water discharge point, and one sanitary
wastewater treatment plant discharge and an undetermined number of storm water outfafls
from the borrow area and borrow area haul road.

2.2 The results of this assessment provide the basis for the facility’s Eﬁh:entMﬁnitoﬂng
Program (DOE 5400.5), which should* be documented in the site Environmental
Monitoring Plan {as described in DOE 5400.1)

.. rSection..4.. .. The results..of -theussessments- meww .
momumngplanasnnwdmm4ofﬂmcmmmenml ‘monitoring -plan. - -The -
mnmmnspmmm&mmmﬁﬂgmﬂgmmwhmhhasbmnexpandedmfm_
the complete effluent monitoring program. '

2.3  Liguid effiuents from DOE-conirolled facilities that have the ﬁmﬂal'fur'
mdmacﬁvemnmﬂnaﬂnnshuuld'bemnmmmdmmdamwiththereqlmﬂnents
of DOE 5400.1 and POE 5400.5. '

Section 4.1, The WSSRAP is not an operating facility. Storm water discharges are

.- onitpred .and average below. the.derived -concentration- guideling -(DCG).-for manium..

..-Discharges that+haxe.a.potential $or radicactive contamination (site and:quarcy- water

..~.treatment plants). will-be.sampled analyred-andsshewnvin-compliance- before-diseharge-
is allowed.

DOEACR/Z1540-424, Rev. 2 A-2
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2.4 . Facility operators should* provide monitoring of liquid waste streams adequate to
1) demonstrate compliance with the applicable requirements of DOE 5400.5,
Chapter II, paragraphs 1a, 1d, 24, and 3, 2) quantify radionuclides released from
each discharge point, and 3) alert affected process supervisors of upsels in Jrocesses
and emission controls, '

. Section 4.1, -No process water is dischaspad-from tha-WSIRAP:-however, Storm wates;
construction water, treated water, etc., is monitored to -satisfactorily - demonstrate
compliance with Department of Energy Order 5400.5 Chapter H, paragraphs 1a, 1d, 2a,
and 3, and quantify radionaclides. The water treatment plants discharge to holding ponds
will be baich tested and released only if compliance is met.

2.5 . fWhen continugus menitoring or continnous sampling is provided, the overall
~ . sccuracy of the results should* be determined (+ % accuracy and the % confidence
~leveD and documented in the Environmental Monitoring Plan.

. Section 4.1.3.1. The only.continueus menitoring that-ooours-is-for flow-monitoring-at-
NPDES outfalls NP-0002, NP-0003, NP-0005, NP-0007, and NP-1001,

2.6 In addition, provisions for monitoring of liquid effiuents during an emergency
should* be considered when determining routine liquid effluent monitoring program

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 spilis.

2.7 In addition, the selection or modification of a liquid effluent monitoring system

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

wen e - (chaTacteristics and: qmmmmm(s),mmm
final release point(s) of the effluents.

: ... . Section 2.2.. The rsfigmale. far.the -Jiguid effluent.feonitoring .program..inclndes. a.
b e e aClAtACtENZARON Of4he-souvces;-pollulants ~sample-collettion sy stems s treatment sy stemsy
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and final release points. ThnNPDESpemﬁsalmpa:ﬂa]lypmcﬂbeth&pammemm _
be monitored.

.28 For-all new facilities or facilities that have been modified ina manner thet cond
affect effluent release quantity or quality or that could affect the sensitivity of
monitoring or surveillamee systems, a pre-operational assessment should* be made

i ne-anddocumented in the Envirenmentsl- Monitoring Plantovdetermine the types-and
qmdmidmmmmwmmeﬁmmdmmmm
associated effluent monitering needs of the facility,

Section 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 flows and characteristics.

2.9 The performance of the effluent menitoring systems should* be sufficient for
determining whether effluent releases of radioactive material are within the Derived
- Concantration -Guides (DGGsppecified-in-DOK-5480.5 tﬂd*tummphr*wﬂh-ﬂla*
reporting requirements of Chapter 1L, paragraph 7, of that Order. -

Section 4.1 and 7. The efftuent monitoring systems are sufficient to determine if the
effluent releases are within the DCGs described in Depariment of Energy Order 5400.5.

2.10 The required detection levels of the analysis and monitoring systems should* be
sufficient to demonstrate compliance with all regulatory requirements consistent with
the characteristics of the radionuclides that are present or expected to be present in
the effluent. |

« - Section7:2.3 - and -Appendix B.- Required- detection: levels-are-adequate: for NPDBS -
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2.11 Sampling systems should* be sufficient to collect representative samples that praovide
for an adequate record of relenses from & facility, tupred:dtrends,andtnsamm
needs to guantify releases.

- ..Bection 4.1, - Sampling. of liquid- effluents.aze perfor e -with WSSRAP

-.Standard-operating procedures in nrdml&pmdemtaﬂve samples, to-predict
trends, record releases, and to quantify releases.

2.12 Continwous monitoring and sampling systems should* be calibrated before nse and
recalibrated any time they are subject to maintenance, modiflcation or system
changes that may affect equipment calibration.

. Section 4.1.3.1. The only contituous monitoring systems for effluemts are the flow
meters al NP-0002, NP-0003, and NP-0005 and the flow meters at the site and quarry
water treatment plants. o

oy 2613 I addition; - they: should® tresrecalthrated ut-lesst -wmually and- reutimely-cheeked —

» - With-known -sources+o-deterivie thut they-are-consintently functioning-praperty;

Section 4.1.3.1. The flow meters will be recalibrated at least anmually and will be
routinely checked in accordance with WSSRAP standard operating procedures.

2.14 Environmental conditions (e.g., temperature, humidity, radiation level, dusts, and
vapors) should* be considered when locating sampling and mnnitoring syatems to
avoid conditions that will influence the operation of the systam.

Flawmﬂmandmmmaﬂcwatersamplmxmthennly sampling and monitoring syste:ms.
- -and-are designed for wse under the existing conditions at'the WSSRAP, -
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2.15

2.16

2.17

2.18

Oft-line liquid transporting lines should* be replaced if they become comtarninated -
(to the point where the sensitivity of the- system is affected) with radiogctive
matmwknrﬂtheyhmhﬂfacﬁveinm&htgthedﬁl@basiswﬂhhﬂm
established aceuracy/confidence devels,

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

If continuous monitoring/sampling and recording of the effluent quantity {(stream -
flow) is not feasible for a specific efflnent stream, thaextenuaﬁngcim:mtam
should* be documented in the Epvironmental Menitoring Plan.

This statement does mtappl}r. One storm water gutfall does not have contimious flow
monitoring. Outfall NP-0010 is normally dry and is a very shallow swale. The flows
are very low and normally nnn-emtent making it lmPracucal to use continuous
monitoring.

Sampling/monitoring lines and componeuts should* be designed to be enmpatlhle
with the chemical and: hiologiml nature of the liguid effluent. -

Section 4, The liquid effluent is svater, which:is- onmpatlble with samp]mg!momtﬂrmg-f

lines and components.

The output signal instrumentation, monitoring system recorders, and alarms Mﬂ*
bhe in a lecation that is continnously occupied by operstions or secority personnel.

. ... This. statement -does not apply- There are -no-industrial processes.-When-the site and
-+ quArTY ‘Water treatment planis-begin .operition,~they will -be ‘manned-24-hours -a day;

- however, - there-will- not-be a-contimomsreleaseof *treated watet,~Water with ombybe
.. released in batches after it is tested and fonnd-te be under permitted limits. - - -

DOE/CRAI 548424, Rev. 2 A-b




ENVIRDNMENTAL MONITORING PLAN _ Q32795

- 2,19 To signal the need for mrrectiﬁe actions that may .he recessary to prevent public or

environmental exposures from exceeding. the Hmits or- femmmdatiom given in
DOE 54405, whmmnﬂmmmﬂorhgsymmmrequm thﬂrshuum'hm
alnrmssettnpmndethndywnmings

puhhc exposure since the, WSSRAP is not an optmtl.ug famllty

2.20 As they apply to the monitoring/sampling of liguid effiuents, the general quality

3.0

3.2

assurance program provisions of Chapter 10 should® be followed.

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

ATRBORNE EFFLUENT MONITORING

thelrputenﬁalformleaseufmdlonudiﬂssmd. -

Section 4.2.1. The WSSRAP has two diffused sources of airbome radiological
emigsions: the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring.
quarry. An assessment of the two diffused sources was conducted and included
docomenting the different Tadiomuctides that could potentially be released and their
concentrations. The assessment also addressed the factors .that could potentially
contribute to the suspension of contaminants.

The potential for emissions should* include consideration of the loss of emiﬁton
. controls while otherwise operating nnmmlly :

siv v i niSECHOM 4.2 1 o Normalsoperations.- consisting of réniediation™ activities -will- e tiv' |

limited .emissions due to-the disturbance of soils-and.materials... Engineering conirols.
-inchuding -water : spraying ~eleaning - of -sutfaces prior“to-movement ~raden ~capturing:

... systems, and;high.efficiency.particulate-air. (HEPA) filtration: have. been. incorpatated

into the remediation activities in order to preveat uncontrolled emissions. An assessment

| DOR/ORIZISABAZE, Rev, 2 A-T
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of airborne emissions which included loss of emissions controls, was performed for the
chemicat stabilization/solidification pilot plant.

3.3  The results of this evaluation also provide the basis for the site’s effluent monitoring
program (as discussed.in DOE 540.5), -which should*-be documented in the site
Envirenmental Monitoring Plan {as discussed in DOE 5404.1). .

i Section-4.34 .~ -The -airbome -emissionswasssss sprovidesranhas
-emissions mumtonngpmgrmnandmsumsmatthedemgnuftheplan would provide
timely, representative, and adequately sensitive monitoring results in accordance with
Department of Energy Orders 5400.1 and 5400.5 and the Reguintory Guide.

3.4  Airborne emissions from DOE-controlled facilities that have the potential for cansing
doses exceeding 0.1 mrem (effective dose equivalent) to a2 member of the public

under realistic exposure conditions from emissions in a year shovld* be monitored

- - in aceordance with the requirements of DOE 5400:1-uei DOE 5408.5:- ---- - ——

Section 4.2.: Although the estimated exposures from the chemical-plant and raffinate. pits

and the quarry, 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.

3.5 The criteria listed in 3-1 shouid* he used to estublish the airborne emission
monitoring program for DOE-controlled sites.

Seciion 4.2. The WSSRAP airborne emissions monitoring plan has taken into account
.. the criteria for-monitoring the-emissions with respect to the calcnlated maximum dose
from emissions in-a year to- members of the public,

DOEMOR21548-414, Rav. 2 A-8
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3.6

3.7

..and. documented in the site Env

For all new facilitles or facilities that have beer modified in 2 manner that could
affect effluent release quantity or quality or that could affect the semsitivity of
mumwnngursunﬁﬂmsystﬁm,apmpﬂaﬁmﬂmmwmm
andquanﬂtlesnfﬂrhnmmmsmw&mihﬁfuiﬂty and to establish
the associated girborne anission monitoring needs of ‘the facility. B

are as low ag reasonably achievable (ALARA). Engineering process-documentation is
used to determine the types and quantities of expected emission and associated airborne
MONItoring requirements.

Theperfurmaneedfthenirhumemﬂmlommitoﬁngsystemshnulﬂ* bemfﬁl:imf
for determining whether the releases of radioactive materials are within the limits

_ or requirements specified in DOFE 5400.5,

3.3

-Section 4.2.2. . The-atrborne emissons-monitoring systemi5-divided into:thees seotions:
site specific monitoring, site perimeter monitoring, and critical receptor monitoring at
monitor the smaller sources in order to discern each sources contribution to the total

ammntofaubnmeamsﬂonsfmmmﬂwrthechemmalplantnrﬂmquauy This

callow: for: quickesaremedial action. in .thesevent clevated--cmissions..ate..

mdmmadataspamfmwmkm,andmmﬂertomammmmphmmmthﬂwhmm

or requirements specified in Department of Energy Order 54DD5

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

- Section-4.2.2:1, 4:2.2.2, #nd 42,2 3. Sampling. systems-arécalibrated-in-accordance
.. with WSSRAP standard operating procedurss andaoannfactupers’ specifications.- - =

DORAORZISE-424, Rev, 2 A-9
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A9 Samplh:gandmunﬂorlngsy@umshuuﬂ'harﬁmﬂhmﬁdnthmtmnuﬂhmd
routinely dleckedwﬂhkmwnmurmtndﬁmmthattheymmﬂy
functioning praperly.

Section 4.2.2.1, 4.2.2.2, :md4223 Momtormgsystemaarecahhratadasmwdm
item 3.8, ahove

.. 3:30 .. Provisions for monitoring of airborneemissions-during:aceident-sitnug
be considered when determining routine airbome emission mmtﬂrmg program
needs.

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 moniforing, in
addition to providing data conceming the contributions of specific activities to the total
aitbomne inventory, will provide faster feed back concerning the effectiveness of
- - engineering-controls and data conceming"dispersion pattérns. “Filters from site-specific ™
... monitors:will be -colegted-ona~duily -basis-as-compared to -weeklyfor the perimeter~
- samplers in order.to assess the possibility of accidental release of airborne contaminants.
Site-specific monitoring will be utilized during remediation activitics at the gearry,
Monitors will be placed immediately outside the work arcas based .on current
meteorotogical conditions t0 assess airbome emissions from- specific activities and -areas
within the quarry. . :

3.11 Diffuse sources should* be identified and assessed for their potential to contribute
to public doze and should* be considered in designing the site effluent monitoring
and environmental survd]lance program.

b - 0RHON 4,24 . Two-diffass sources -have boen identified at-the WISRAP:- thechemicat
plant and the quarry. Tnaﬁecnvelymammrﬂmsemrm, threea:rmmutormg

ot e pieoprogramgasvillbeutlized-to-p witsspeeificares . . g
- crtical -receptoers. Th&-eharaﬂtemucr f“these mswm‘u‘sndmm “the:
...locauons, equipment, --sampling -time, - miminywm:detection “levels - acturaey, ~ and

.. investigation.. levels - for-each - program. . These  programs- are~designed to.-meet-the

DOB/OR/21548-424, Rev. 7 A-10
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mmmmafmmmfﬁnmgyﬂmmidﬂﬂlandimiandmm
Gz&de : .

J.12 Dﬂfﬂ&eﬁnurmthntmay Mrlhnteasignlﬁﬂmt fraction (&g., Iﬂ%}oftﬁ#llﬂaeto

-; usemnn~421 mmm;mmmpmww arp jnpnitored::
" unider the aitbome effluent dind bnvironmental surveillance program due fo thieif:potetial
't contribute a significant fraction of the dose to members of the public. Thése sources
mmﬂmﬁdm&ﬂyﬁtﬂw,&mﬂMMﬂngﬂmwhﬂhmmmmmﬂ?
_ for the WSSRAFP. '

-. ._.-.-quantlﬁmtmn -of -airberne Mm is hmsly r@rmhﬁm vond adtqunuly
seisitive,

Section 4.2.2. The employmmt of site specific monitoring will ensure that response to e
elevated airborne emission: will be timely, representative, and adequately sensitive.

3.14 However, where 2 signiﬂmnt petential (greater than once per year) exists for
cowei e oL APprosdsing -or exceeding a-large fractior: of -the emission stamdiird: {&.g.,m +
cottinpous monitoring shoulé* be required. :

Section 4.2.2. Although. it js not expected that airbome. emissions will exceed the
emission standard, mnuhnuusmﬁmtomgwpexfotmzdatthesitepeﬂmﬁerandmme
crmcal receptor locations. Continmous mnmtonng wpaformaddurmgwm’k hnursatslte

-genmetnr hatween the mllecbnr anﬂ detecmrs.

DORIORSI 548424, Rev, 2 - Al
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" Redioiodine monitors which require the replacement of sorhent and filter are not .
- employed at the WSSRAP. ThﬁWSSRAPutle&spomblemrﬂmpm massﬂuw g
matersgas*ﬂoﬁ'pmpnmenaldmcm and alpha-scintitlation detectors. :

;enﬂnunnm:tal exposures from mwﬂmg"ﬂle lumﬂﬂmmmdaﬁum given:in
- DOE. 54(0.5, whmmnﬁnummitmm(ummbrthecmmam
e HUMWMMM rR-seb: - '

Cnntmunus monitors at critical feceptor locations areuaed o Assess the aubamaefﬂnents
at these locations,

© 3,17 - As they-apply to the mmitoring of airburtie emissions, the general quality AssUTATICE
' program provisions discussed-in Chapter 10 should* be followed.

‘M control.proseduresyslistare-implemente
environmental- momtonng pmgm mclnde ca!ibmtmn“*nf instruments “mﬂnd T
‘background counts, recounts of samplks, review of -dotumentation, and use of
pmcedurcswhchmmpﬁomdmth:spmgmﬁ:mchd&dnphﬁted spikes, chain-of- .
custody and Iaboratory authorization forms, field sheets, and review of vendor date all
;mmmwmﬂwpm R T e emem e e ee o

4.0 NIETEORDLOGICAL MONITORING

4.1 . .Each DOE site {tadlity)*ﬂ shonid® establish a meteommcal monitoring program
that is appropziate to the activities at the site, thempngraphiml characmrhticsuf
- ...the-site, andthe -distanee-to eritical receplors. e . ._:_- —y

W m;MSmi = Fhe- Weldon.Spring Quarry-isloots prosimately- %@W
.. southwest of the-WeldonSpring -Chemical HM?M&MM The-quarry 38 -
~located 200 m (650 ft)y-sbove Moan Sea Level {MSLyaad:the ctidgmical ptant"and:mﬂnm -

wa;uta -are Jocated-153. mSQ0 fty above MSLi~Te*has-eeritatersued that-the: quarry sad:
. the chemical plant meteerclogical conditions-do not differ significantly and do not-require-

DOB/OR/21548-124, Rev. 2 o A-l2
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* separate meteorological mnmmnng stations, .’Ihematmmlogical momitoring station is
lncamdaxeaswmedgenfﬂwchamwalphntandmmremmlnm{mﬁ)ﬁmm
mtbﬂl]adlﬂg :

N W Mmpe,;nf -the ; ined-on an-evahmtionof - the regulatmf»
.. requirements, matmologieal mm&«wm, environmental
survelllance activities, mdwy TERpONDSE, e .

Section 5, Themeteomlogmalmfummﬁmmusadtnsuppoﬁmanywm-
environmental surveillance programs functions such as dispersion and diffosion modeling, -
ecological studies, hydrological analyses, and emergency response actions, '

w o 43 SThe: site's meteorolugical pmgm should*-be documented in a -meteorological
monitoring section of the Environmental Monitoring Plan (DOE 3400.1). S :

S AT : .Section +§ = 'Ihemmma}wpmgmn, <consisting of ~parameters” -mmmd:,
instromentation, - -and--e grams: “and: -models, ‘is ‘reviewed mmaﬂr"an&-
dacummhedmtheenvummmtal monitoring plan, '

44 Fnrdﬂaﬁmmnﬁmmmmhemepuhh,thedaushmld'bemmmﬁ
ofmndﬂiumat&eﬂﬁﬂfaﬁlﬂymﬂwiﬂemmﬂmmwalﬂmmmm_
s e .. -ONL Site. monitoring requirements. wpn s e

Ihe meteorological data utilized at the WSSRAP is obiained from an on-site
mawcmloglcalmnmtnrmgsmum Dunngdownumadatafmml.ambertmal--

mnnﬂexpnmmmmmmmbemﬂemdmdmmusmgmm&c

DOE/OR/Z1540-424, Rev. 2 - A3
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factors, determining those romtes which will be evaluated in the - esvironmental
surveillance program. - Themeteomlngmwlmumemmnsandfmqlmmwm
"determined based on these criteria

. oiiuasDdofeorelogical. mfnmaﬂunfﬂqumw be suﬂ"mimt
» SUPPOrt-environmental monitoring and-mrveiflance-programs. - Sl

g sl woSection:fi.. hiﬂmlogmalinfnm N S——— N :
'mewmmwmmmmmmmmmmmm
in Item 4.3.

4.7 Themﬂmmhgimlmuniﬁrﬂpmmmfnrmehﬂﬁﬂsﬁeﬂmﬂd‘pmﬁdﬂhedm '

foruse in atmospheric transport and diffusion computations ﬂmtmappmpnatefur
the site and applicntion. '

e e Section §.- memmﬂmm clmprm-ldes mfonmﬁdn‘perﬁmw-'
R dlmﬂaﬂdn Fusion: rrsdsh .
: of an airbome release, - Mwmmmmﬂmaamdmcsn empiuyedmm
information from the monitoring -station, araplumedispersinnmndalschﬂlgnedtﬂ
pm:daaschamaﬁcmafchspemanatﬂmwssm

etz a3 B s Pebore. any-model is-deeuse vopriate-for mdﬁcmlhmm*hemw
: -mwmmemmmhmma*mﬂmmmemmm
documented.

Section 5. The WSSRAP will use the programs CAP-88 or ISCST2 if necessary.
These models are based on the assumptions of steady-staie Gaussian principles.

... should¥ provide ready mm mmﬂwmﬂmmﬁm

DOEJOR/ZL545-424, Rev. 2 " A-14
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4.10 mmmm,mmmmmmm

.- Section 2'and ‘5. .An exposure pathwrysans! U S—

thepmenhal exposure: rﬂutﬁuﬂ:[thefmturstubemnstdemdmdthanumg s:te—spemﬁﬁ
« factors=to- determing: those . routes -which-will:.be ~evahtated -in~the environmentat
mailianee*pmgmm Mﬂeumlugmahmnﬂmﬂm ssnchvasprevailing wind: direction-and
speed, mmkmmamuumﬂmdammhmufm—mmmmmsmqmmd

4,11 Meteorological measurements- should* be mdie in. locations that, to the extent
vracticable, provide data representative of the atmospheric conditions into which
muaterial will be released and transported.

. Bection 5. 'I'he.metenmlogwalmmﬂmng station is-located -at-the deﬂnﬂpﬁngm
: ad mation Tegarding.- the media into-which: niaterial.-
ma;,r hemlmsed mdﬂmmﬁd’m‘bmhﬂm eﬂwﬂp&mamﬂﬁam-- o s

- 412 Theiﬂmmentsusedmﬂemitoringmmshnulﬂ* hem;mblnui’mws
aperation in the expectedrangen{atmusphaﬁcwndﬂxmsatthefacﬂhy

ambmntan‘temperanuc banmntncpmssum -amd precipitation intensity and
_ mmuhnmammﬂactedandmmm.ﬁﬂm..Thel.mmmrd:ngsareavemged_.

el A

a]subeuhmuwdtomdmpmmnalohﬂmvmgandmﬂyzmgthedwpmmnaf
pntanuaﬂyrekeasedmhmnematenaldmmganﬂaﬂeranmcﬂem

LA A '71-5'1'5'43'13-.;.":" LY

g Yo i, e - it Ay R PR OB L0 S d . gk

I J.Ihe wind-speed. and .ditection SCASOTS RFS e
s e ey S RBOTR AL, : i
are at, or near, ground level.

nmmmmm Rev. 2 . & A-15

once per hour and the data downloaded daily to a remote computer. Real-time datacan -~ *




ENVIRONMENTAL MONITORING PLAN S S 082795

4,14 The metesrological nmnimringpmgramﬂm:lﬂ' pmﬂde for routine mlmtionof
: thedatanndsuhaduledmahﬂmmmdmlibnﬂon»ufthemﬁmmhﬂml
Wﬂmdhﬁmﬁf@syﬁmﬂanﬂﬂmm,hﬂmth&uﬁbmﬂﬁm .
ﬁ'eqnency mmnmenﬂathmnfthemnufuturm o

L -y wasaalmnﬁ .mmmmmmmgmmmgmm dadly
L o woaaseedreview-of speteorological dita; - andsermbmiings Pathe i £
: ' ducumented'andpﬂformadam accardmce mth E&H*Pmcatlnm 4:8; 3 C e e

4.15 Inspections, maintenance, and calibrations sheuld* be conducted in accordance with. _
written procedures, amd-togs of the inspections, maintenance, and mlibratinm'
shuuld*hekeptandmhtn{nedaspmnentrmrﬂs '

_ Secﬁuni Inépecﬁmmdnmimmmufthnmlogicalmrﬁwﬁngsmﬁﬂﬁ'daiky_
ST - review. of meteorological date,..aud - semi-annual.calibration- of the: Mam
: docummtedandpe;formedmmwﬁhnmdmﬁs&ﬂ433 S

4,16 mmwmusmmMmummm.mmmu .
.~ basis for wind -direction; wind speed, those parmmeters secessary-to-classify .
. atmospheric stability, and other meteorological eclements required for -dose -

Section 5.  The instrument system is expected 1o provide 0% data recovery on ag
annuat basis based on inspection and maintenance of equipment in accordance: with
Procedure ES&H 4.8.3,

41? “The topographiec setting of a facility and the distances from the facility 1o points of
e v A b quulﬂmnmmmhh&m whmrmahaﬁng the need- for supplenm

Wmmmwmmmwm
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4.18 If meteorological measurements ot & single location cannot adequately rmrmnt |
atmospheric conditions for transport and dimlsmn mmpututmns supplementary

megsurements should* he made.
L s meepplemsstary mstmmnm is astaneces tosthassterminatio hya@amﬁﬂ.-' -
R ﬁgmammﬁmmmmmmmmmm@mmm
' . conditions. :

4.19 A site-wide meteorological mofitoring program should* be established at each.
mnﬂﬁadﬁtyshempmﬂdeawmmmmmntmhemedforaﬂ
facilities located within the site. .

oo T W SSRAP f5-mot aanultifacility site-and the metearological condition for the chemical
plant and the quarry have been determined to be similar.

. 420 Asmwmmm@mmmmg -the genetral quahtymmmpmpnm---
.prnﬂsiomdmcﬂhediﬂﬂhapterlﬂshwlﬂ*befoﬂm '

Section 3. Inspecﬂonandmmntemme of the metmmlogmal monmnng"mﬂoﬂ,ﬂaﬂy
review of meteorological data, and semi-annual cakibration of the instrumentation are
documented and performed in accordance with ES&H Procedure 4.8.3.

50 ENVIRONMENTAL SURVEILLANCE

5.1 Anevahmﬁonshuuld'hemdmtedandumdasﬂwhmfuresﬁhlnhngan
environmental mrmiltnmpmgmmfora]lbﬂ?&!—mntmﬂadm

S .

ot s - oSyection 2. The WSSRAP Environmentsl Monitoriag Program hits been established and- -
L .. - modifiad: yearly:as 4 -result. of #he: mm*afwxm -conditions, pamay:
P HMWMMMMW' TNt ; ;: e

- Bxacutive- Orders, andmﬂnqmtmentnfﬁmtgypehmas

DOEORLS48424, Pav. 2 A..l'?
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52 Themuﬂsnfthﬁwahmhmshnuld*hedammen&dmﬂms&eﬁﬂrmmﬁal o
Monitoring Plan {as required by DOE 5480.1). .

. Jections 3 -and 7, - Th:sﬂmrmmmfﬁammﬂmmﬂmemmm
*WWMWM Of measuremontdovntinne feri bR mmiVeldon: Spring Chemiesl.
vt oo v i - v sraffingte - pits areaandth&*wm mwmandtha minimum.

< required analyses or measurement frequeasiosdor-thase-locations-in order to-adequately.
Wmmufmmmmmwmmmmpww
measured in accordance with documented. standard operating procedures which
incorporate U.S. Bnvironmental Protection Agemcy and Depariment of Energy guidance
and standard industry practices. The minimum detection level and accuracy of the
analyses or measarements are in accordance with Federal, State, and local laws and

Naisioisaiines S yme o coptiviromental protection-regulations, Executive Orders, and internal Department of
Energy policies. The quality of the Bavironmental Monitoring Program is maisitained

~and documented by standard operating procedures, quality control samples, performance

audit samples, standardized..onadytical .methods, data management, .. data-.quality..
evaluations, quality assurance vecords, seif assessments, laboratory andits, and quatity -
audits. - I above normal.oc.anemalous data-values.are-suspected after-rovieswof-data,-.

wnﬂmﬂmdmﬂnpemﬂngpm&mmgaﬂngac&unsandr@nmngmempbyed

5.3 The environmental survelilance program for DOE-controlled sites should* he'
gtz o veteas o romehacted-imsaccordance swith: the roquiremants: of DUE. 5400, 1 and DOE 54085

- Section 3. The environmental . surveillance program has been prepared to meot the
requirements for Deparinient of Energy environment monitoring programs as specified
in Department of BEnergy Orders 5400.1 and 5400.5 and the Regulatory Guide for
Radiological Effluens Moniroring and Environmenzal Surveillance, as well as applicable
ot 2o e s oo Doderal State, and: local laws and: emm‘mnmmkpm.ecuon reg&latmns s
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. 5.4  Thecriteria for environments] surveillanee programs (listed in 5-1) should* heusor.l
.- -Tor, astahﬂshing«ihn-mirmmtal surveillsuce program for DOE-controfled sites.

3ection. 3..- Criteria listed in- S-IthhE*RegH.ﬁamedeﬁ)rMﬂh}gwaImm

ety ERMITORTRENER] surveiliance Pm—mm discussaldeitoms

. w ARy additional site-specific wmmmﬂd*«hmdmhaﬂ inﬂleﬂtaﬁnmnmenul'
Mnniturlng Plan., .

Additional site épecific’criteria which effect or alter the critetia Heted in 5-1 are
- documented in the Environmental Monuom:g Plan and discussed in items 5.6 through -
5.10.

.56  When feasible, 2ll environmental media that, as determined by site-specific radiation
.. exposure.pathway-analysie, might-lead to w measurable anmmal-dose of site ovigin-at--
radionuclides: te- dese) ‘and-routine messuremends of penetrating radiation shiwdd®: -
bé performed at those sies that, as determined by site-specific exposure pathway
analysis, might resutt in an amusl dose of site origin at the site boundary, if the
total exceeds a) 5 mrem effective dose eguivalent; or b) 100 person-rem coliective
4 e, e effective-dose equivabent -within: aradius of Bﬂlanmf-amntralpnintintho-mm_:"

Sections 3 and 4.2. Measureménts are.made as determined by the site specific patbway -
analysis within the site boundaries, at the site boundaries, andatpomtsnutsndethem
boundaries as onttined in the previously mentioned Sections.

S !"’m-w“i%-whm arajecied aenual-effectivesdose: Do ivalet o sibe-origm o

- -~Sections -3 -and 4.2, -Bavironmental -survedibioce - is petformad-ona regolar-busiy-ac
specified in the previously mentioned sections.
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5.8

5‘-9

crage TR

B

-0;_:.-«# AT oL A AR aﬁMMﬁz <y .
s e !—M%MM%WM#M‘?@W} mmwmmm w&mnfﬁv‘

'Attua! measurmnls on two media furm critical raﬂimdwpnﬂlm.
-mmmﬂsmmmmm sl

=':t-;.'-'¢'gé'.'§.‘_' ardcasaremments: : . evrmrcibich i Rt
- TICESSary duc: to extensive d:amﬁzman nfﬂm mad:laand‘histenc momtm:mg 'Ilm
« nmvironmental . Monitoring . Plan -has ~been--designed - 1o ~take- into account-=the-

radionuclide/pathway mmbmatmna requiring environmental surveillance.

Use of data should® hebasednn mﬁmﬂny significant diﬂ'a'enms bﬂtwmthepohu
of measurement am:l background {or contrel} data.

Background sampling or«ncasurement locations have been. established for all pathway

-media at both the chemical plant and the quarry. In an agreement with the
. LS. Geological Survey;the-Department of Energy has established background-for-the~

WA RATE T T

Missouri River Alluvium by the sampling of seven temporary wells installed by fthe U.S,
Geological Survey. . WmfmmmumeMm
the Missouri River are monitored routinely. Backgromnd for groundwater at the. Weldon
SpnngChmmca]Plamandmfﬂmtapnsnmmbasedmthemﬂtsufanongodng
sampling program hythe!uﬁs_s_tmrinepamﬁeutbf Health. Private drinking water weJ]s_ '

wroas -t thervieinity-of the-chemical-plantwterroutinely monitored by thavdepartitent-and-the~~

results provided to the WSSRAP, therefore, these locations are not routinely moaitored
‘as background locations. Several lakes in the Busch Wildlife Area and Dardenne Creek
are sampled routinely as background locations for surface walers near the chemical plant.
The Remedial Investigation for the Weldon Spring site has established . statistical
background levels for chemical constitvents at the Weldon Spring site. A background
mmomumng@taﬁanlsmmd routinely 10 establish - background ~levels. ﬁarther

quarty.
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5.10 Prnmmusﬂnmlﬂ*hemﬂe,asappmmmﬂmduecummdqmmﬁmmnnt.
_ unplaunﬂdre]eusunfndiumﬂdestothemmm :

e Source measurement and control of all-comtained  surfuce:=vater is performed:-at the
--Weldon Spring slt&tﬂpmventﬂmn&m*nfmmmmndwamm surfaee
mm&ﬁmm‘? storm water 5 ARrEperSy ; R :
. .nfradmnuchd&sattheWeHmSpﬂngm Pmmatermmanﬂnngisperfonned
. o2 sroutinely, as well ag-work place monitoring; wmm:ammmﬂatm-
Weldon Spring site.

- Section 4.2.2.1. Three air monitoring progrars are utilized at the WSSRAP to monitor
site specific areas, perimeter areas, and critical receptors. Site specific monitoring, in
addition to providing data conceming the contributions of specific activities.to the total
aitborne inventory, . will provide faster feedback comcerning the effectiveness of

* engineering controls and daa concerning dispersion patterns, Filters from site-specific.
~ ‘monitors wilt be collected~on-a~diily-basiz-as' compared to weekly-for-the-perimeter-
samplers, in onder to assess the possibility of accidental release of airborne contaminants.

Site-specific monitoring-will:betutilized during remudiation -activitiesatzthecWeldon::
Spring Quarry. Monitors wﬂlheplaoadmwdmtel}' outside the work areas based on . .~ .
current meteorological conditions to assess airborne emdssions from specific activities and -

areas within the quarry.

5.11 The need for enviromnental sampling and analysis showld* be evaluated, by -
exposure pathway analysls, fnmﬁsﬂeﬂdiﬂnudideﬂﬂumtnremmmqnﬁm
airbarne).

Section 2. The exposure pathway analysis for the WSSRAF was performed to emluate |

e s o A TR R mmm-ahmmn ar»eealﬂglcabmepwm‘ﬂuwwmgzml“‘efﬂnent or-emissions
s o g:f\l\plfmb- W*"‘M i A G YRS "
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. 5 12 Thﬁana!ysiswithappmpﬂﬂedata,mferm, andaibe—spu:iﬁcmpthm ahng o
equipment mdmpﬂunrmrmmmm*hmadmthe ;
EH;EEmimnmentnleﬁmﬂngl'lm '

i Ao 2 iS0CHRR s (EDE exposure pathway«mnkisiems-petforsed iy anitialy dﬂcrmmmgflsh&
pﬂlacntml mmmmmﬂmmmmmmmmm site specific.
- fagtors, :determining those routes which -should “be-evaluatéd in the envirommental -
survea]]anoepmgmu The selection samples,. measurements, andlucaﬂonswem
determined hasedonﬂleseiectedexpmumrmnas

© 8,13 A critical  pathway analysis (radinnuc]ldef media) shovid* be performad,.
e documented,-and referemced in: the anmual Site Envirenmantal Report. '

Thecrﬁcalpathwayanﬂymuwmadammaﬂyfmmchsmmbmhthemmmm_.
- -:monnnnngplanmd“ﬂleamuﬁsite;mvmnenmlmpon p———

v st 8. 14vi- T the projected dose equiralent Prom inhatation-oPparticulates execods-theaiierin:
of 51, parﬂdn—simeanalysknftheemnsinﬁﬁwlﬂ* hemndm:tﬂlatm
‘annually.

Wt bt RERL - -Sections 4,2.1:1 and 4:& 1:2 »Paeticle size mlgrms will:be pe:formedman amnai:hm*-
nnsp&c:ﬂc sources which have hlgherpomnnalfurmrbnmeamls.sions

' 515 For all new or modified” facilities coming on-line, a pre-operational mnmt
should® be made and documented in the site Environmental Moniteriag plan to -
dwemﬂnethetypesmdqmmuiesnfefﬂu-tsmheexpeetedfmmthefacﬂﬁyand

fron e s S A pstahhish

PSR Mwi-,-m usirBegtion: Fomidimoss ' ' 1

e LA mﬁtﬂbﬂrzammisahdxﬁemwm mwmmdnmwm :-u.Addmmnl
S .+ - - monitoring of these facilities prior.io eperation:was parformed based on-a pre-operationsl -
ietiaie -+ w: ASSENSIENE 28 t0-the types-and-quantitiesofeffluentiFrom-ther facitity zmd embhahw

DOROR21I548-424, Rev. 2 o S __Aéﬁ_.__
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opemtmualcharwtmutmsofﬂmgmﬂndwmer surface water, andambwmmratﬂ:iﬁ
Weldon Spring site. '

.~ o Preoperational- monitoring is also being-performed- prior-to-thie ‘construction-of the
e, . s4igposal-celband supporting facilities;whickewilk dismptlagiaiess.of the chemical plant:

--Seotion 4:2.1. - Engiseering controls will'be employed to- mimimize levels to those whish
are ALARA, Enginsering. process documentation is used to determine the types and -
quantities of expected emission and associated airborne monitoring requirements,

5.16 . Calibration -of dosimeters snd exposure-rate insteuments should® be based on
traceability to National Iastitute for Standards and Testing (NIST) standards.

Sections 4.2 and.3.3.4. . Calibration nf'munilm'ing gysiems - requiting -known vaiue
sources is performed using NIST traceable mdlmctwa SOUrces. -

... 517 Gross radicactivity .annlyses-sheuld® be.used wouly:as m&«m&m-
Lo ducnmmtedmppnnmgamlymprmﬂearﬂiahlemlaﬂamhiphspeﬁﬂc
mdiﬂnuchdemneentratkmsnrm.

ik gz i o Section 4.2.3:3: MWMWGMM%WWMW
' -Chemical Plant and raffinate pits.area and the Weldon Spring Quarry to-provids reliable
relationships between radionuclides. In addition, the WSSRAP continues to perform
radionnelide specific analysis-such as the critical veceptor monitoring program.. -

518 | The overall accuracy (+% accyracy) should® be estimated, and the spproximeate |
it A AR L ﬂmﬂmmmnam% mmiﬂﬂwfnrmhﬁm

s Sections 4.2:2.1-and 4:23.2:2. Fhe-overali-aocwy
PR ;m.« v o Detection Limit-for the- ﬂlVﬂDﬂﬂﬁﬂtﬂlmm}ﬂﬂsm dncumentuim.the:pmmus}y
mentioned Sections. .
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819 Sample preservation methnds.slinuld* be consistent with the anaijﬂcal.prmdum
H-thQt:tiﬂn 6. .- Preservation of gnvironmental-samples Jisxm m amordmce with
antalhﬂtacuon Agency- mdnm;ﬁrmmm specific ;mamete.m

.-5.20 All - envieonmental mMW&M*‘MWMM&

. . Tpresentative sample or measurement of thedimportant radiation-exposere-pathway.

Sections 3, 4, and 7. The environmental sampling techniques employed at the Weldon
Spm:gmteampmformedmaom:ﬂamewithdmummtodstan&tdapemmgmdlm
-mordarmahtammpmseamuvesamplwufthamadm

521 Sampling or messurement - frequenties for each.-significant radiomuclide or
' emvironmental medium comblastion:{e:g.; those that contribute 10% or more tu-off -
site dese greater than 0.1 mren EDE from emissions in a year) should® take-into -
aceount the hialf-life of the radionaclides to homeasured and shmm
in the site Environmental Monitoring Flan. '

The radionuclides that exist at the WSSRAP which contribute 10 % or-more to off-site
,..dasaaﬂhavelengthyhalfhwsmdwnmdhavemsxgmﬁmmﬂwsamphng
freguency.

522 '"Background” or “comtrol" location measurements should* be made for every - '
significant radionuclide and pathway combination (e.g., those that contribute 10% -
.nrmoretuuﬁsﬁeﬂu&egrmtérthanﬂlmruﬂﬂ)Efrnﬁmhluminaym,far

oy it i e s PERICH senviPORMET A LIICASUremET S awm«ﬁthedmuknhﬁom B

. .'-wsi’q AN SR MSWMW T AN HEC IO
- e DOLR the Wﬂ]dgn-s:pmg [Zhemioad Plaié-and: '.'r.":.:.:,:-'-. -y R P
R C 'S]tﬂﬂ f(}]‘a]l W m&dﬂmtﬁs. i B L LT T R ..:.‘.._._;,..,._.m..:,.':::
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+ u5cmtillation-detectors.are calibrated a minimum‘of every six-monthis-sing NIST traceable-.

w,.. T Mqadmacmaswm mmwm% ﬂﬁbmdwhmm

R o

e e ﬂowratemthafiﬂdrchanmmm

ENVIRONMENTAL MONITORING FLAMN - _ T . .QAZTeR

.5.23 - An annuat review of the radiounclide compasition of efffuents or emissions should*
. be made.and . mmmd with those used -to mhmzmm_ﬂnvmm

i -mth&ehemcalplm:
ot ot aidditional envirotmountad -
surveillance.
524 Awy derrmtims from routine environmental surveillanee requirements, inclading

sampling or measurement station placement, should* be documented in an approved
revised site EnﬂmnmnﬁlMunitoﬂng Plan.

Sections 1 and 6.4, The WSSRAP Environmental Monitoring Plan is reviewed annuafly
due to the complexity and evolution of the remedial work being performed. A revised
.- Environmenial Momitoving Plon-will be:issued if it-is determined: that-the ‘monitoring
program does not satisfy-the tequirements of the Department of Energy orders and
applicable mqumemwifﬂm:ﬂ stgpificant chanpe in mqumﬂﬁ“mm :

- reported in the annual Site Ravironmental Report.

5.25 The air samlaljng rate should* not varybymmthan +20% andmlairﬂuw or
- mmmﬂmﬂwwmm,wmwmmmamm :
flow-calibrated, and tested:and imgpected on a routine basis at a Tininmm, using the

- catibration frequency re¢commendations of the eqmpmmt mam&arﬂrers

Section 4,221, 4222, and 4.2.2.3, Samphngsystems are calibrated in accordance
with WSSRAP standarid operating procedures and manufacturers’ specifications. Alpha-

e o e aainiade. tovthie:sdeteckar worathare et heainaiste g ) dingy-
. -equipment, mmummes*mmmﬁm Ifthe

wﬂlbeevaluatﬁdmdetenninetfsaﬂweismquued
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. 526 State and local gamenmdah shmlﬂ* Ii-a mnsulteﬂ when selecting appmpriate
protected species to sumple.

The ecological monitoring progrnm is dmg:ned in ciese consultation with local
B TR %mmmhﬂmﬂm pgencionsBreling ctivitiosTorarnual -monitoring ~relat.
ks theeiTaE o dlifo-vayeas s State: mm
- cnuecuunpermnsmnbtmadasmmfm umphng-mdaﬂsmnpﬁngpmgmmsate-
- wreviewed with appropriate agencies:priorto work: Notamigling of protected species; ie:
Federally or State listed endangered or threatened species is planned. Monitoring
activities for protected speemamhmﬂedﬁwmalobsawnﬂommd:dmxﬁc&onfor
purposes of documenting mcfspemeswathlnﬂw“fe]dnn Spring site area.

527 DOE Operations Offices and:.contractor staff should* ensure that groundwater
‘monitoring plans are consistent with State and regional EPA groundwater
- monitoring requirements ynder RCRA and CERCLA, to avoid umnecessary
duplication.

Section 1. ‘The WSSRAPhas:prepared the Envirommental Monitoring - Flan:termeet-the -
requirements for Department of Energy environmental monitoring programs-as specified -
in Department of Energy Qrders 5400.1 and 5400.5, the Environmental Regulatory Guide.
Jor Radiological Effluent Monitoring and Environmental Survelflance, and applicable

- Federal; State; -and Jocal laws-and envirenmental protection regulations. - Copies-of the ..
environmental monitoring plan are made available to the SmteandFede;almguLMory
agencies

5.28 DOE Operations Offices and contractor staff should® consult with State and regional
mAmmﬁmmwmmmmmmmmmmm _
‘Radiological Monitering Plan., :

s 5.t mSUEVOILANCE - programis.-for- the R yipme e oot
mamtmmgplanarepmudedtothaﬁtateandﬁdemlregﬂatﬂryagencm
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5.29 . Any changes in the site-specific or generic factors should® be notéd in the plan and
the retired or replaced M:pmrvﬂfmhmmm G

v e s Section 2.~ The site-speeific factors eﬁ’ectmgﬂmn mmm&suwmﬂmpmgmn are
ey -.w\-.mmmm &ﬂd‘mmmm LTy T L, uMmﬁfﬂan e, e

. 530 When neutron monitoring i requsred, memﬁhﬁnfmmmshmﬂd* ‘hebhased
nntheanﬁcipntedﬂuxandwspeﬁnnn '

No aigﬁﬁcmﬁneuﬂbnmmpmmnthe'wssm.

- | memhmmmwfmmpmmmmmmm |
R -'masnwpwﬁcmmm*bemﬂmmEmﬁmmmﬂwmee
*files.

Settions 4.2.2.1, 4.2.2.2, and-4:2.2.3. The sampling frequency for non particulate
sampling is docomented -in lha«amhcablesmﬂamﬂpemmg procedures and in.the .
previously mentioned Sections. -

532 Liquid milk samples should be refrigersted or otherwise preserved prior to analysks;
however, theaunlyﬂﬂlprmdmtoheusa&shmﬂd*hemldmdwhmuhmsmg_ '
- p.sample preservation methods - :

- The 1994 environmental program does not include sampling of milk products; therefore, -

- no-sample preservation methods have-been selected. Agricultural 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 das;ignedas a tiered sampling-prﬁgmm

iy ok Dmy WWWWMWMW hmmnﬁdenﬁth‘l’iﬂ the m&m'
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533 As thesr apply to mvirunnmltal surveillance activities, the general qual:ty amm
prmampmvwinmn!ﬂhaptwlﬂﬁmlﬂ‘befnlhm ar

. :Secton 7T... Aﬂmvhnnmﬁnmlmwﬂmmeamm“&pcﬁmnedmmem o

- 6.1  Laberatory procedures and. practices shaulﬂ' bednmmnlad in the site - ..
Envirenmental Monitoring Flan {in compliance with DOE 5400.1.

Section 6. All laboratories performing analysis for the emvironmental monitoring
- program have: procedures and practices documented in their specific quality assurance
projoct plans. At this time, the WSSRAP has several laboratories analyzing samples |
collected as part of the environmental menitoring program. In addition, the WSSRAE-_._._ )
mpusedanawhbum%@miﬁcahmthﬂwﬂmplm&mmﬂynmdl&ho@mmﬂ@
add new ones. Dnetnthel&rg&mntofmfmaﬁmmqmmdfmmmw.. S
it would be impractical to.document all of the procedures aml. practices.in the
Environmental Monitoring Plan. o

6.2  Each monitoring and surveillance organization should* have a sample ldentlﬁcaﬁnn
s iape o aystem that -provides: positive-identification of samples- and -aliquots of samples
“throughout the analytical-process, .

Sections 3.0, 6.3, and 7.2. The WSSRAF has a sample identification system that
uniquely identifies samples for collection tor data, submittal to database usage {procedure
ES&H 4.1.1). Laboratories under contract to the WSSRAP generally have imternal

,,w p—— mew+5amlale1mhngmnd4dmhﬂﬂmm EYSEEIE, + hutusampb dmﬁﬁeam Eavpmtﬂibackm
e 5 «the.: WMLMWW mmhea's Lo e e s

-#,3 .. The system should* Emtporatermﬁhuﬂ for%raddng al]:ipertinem infmatiﬂn
= ubtainnd in-the sampllng process.
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Sections 6.3 and 7.2, The WSSRAP has the Bnvironmental Sample Tracking (BST)

. -+ 4~ systany that issusedto-track-environmental samples from collectione-seceipt to invoice
approval for each laboratory under contract. The WSSRAP also has the WSSRAP

. Information Systamfmﬁchwmgandlhmﬂmgbma(wmm systamtl:mt;susedta

e w“*wwmm:xnth&mvmmsnt&ldammm shovatamoe-WIZ. A8~ :
wscOmply=Bepartment. of- Eagrgy requitcments;” mparerﬂdsm;*"and‘parﬁ:rm statistical

- wanalyses on-routine samples that are part-ofthe environmental monitoritg program.—--

6.4  To prevent incorrect analysis results caused by the spread of contamination among
- saumples, each laboratory should* establish and adhere to written procedures to
minimize the possibility of cross-contamination betweon samples. :

. This requirement is not sitimarized in this plan, However, laboratoriss under contract
to WSSRAP have standard operating procedures that specify identification and prevention
of cross-contamination among samples. n addition, the WSSRAP Verification Group.
andthedatammwmmquwtwahdnﬂonfmdaﬂthatmsu@ecwdmbemmﬂr
cmss-cunmmmated '

6.5 High-activity samples sllmlld* be kept mate from low-activity samples.

This requirement is not summaﬁzadmﬂnsplan I-Iawever, labomundmmntmct
o e s oo §0-Ehe WS SRAP Hiave-Nuclear Regulatory Commission licenses-or similar-State-ficenses

These laboratories screen samples received from the WSSRAP to 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 laboratorics have controlled
. areas that process samples with activities above a certain level. Generally, environmental

samples collected from the WSSRAP have low activity. '
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m-: Wssmmmmmgmmmﬂulmunmmm
- - proper--preservation -ami-sample handling practices. ‘Ihcsc"pmeadtmmlam whut
pmmnehemmcompaﬁblawﬁhsimﬂnrpuamm

ogolifasdEp-pravide-that the analyses performmed-we-tomsistessirimiof -t e highest quality:
- ﬁﬁﬂﬁﬁas»wﬁmlmm should*be mmﬁmmm& used torideatify.
and quantify all radionnclides in the facllity inventory or-effluent that contribute
-10%: or more to the public dose or envirommental ‘contamination associated with-the-
S.itﬂ. . .

' Section 7.2 and Appendix B. A variety of WSSRAP and subcontractor procedures,
plans, and programs are utilized to ensure that analytical methods are of the highest

- 4+ quality. The anulytical methodsare identified and documented in Sections 6.1 through
6.6 of this appendix. L

. 6.8  Standard ﬁnal;ﬂcal .metheds-should* be-used for radionuclide analyses—(when: |
. available), and sy modification-of -a standard method(s) should* -be documented. -

Sections 6.3 and 7.2. Some radionuclide analyses have modifications to the siandard.
method. Aﬂchangestosﬁnda:dmﬂhud&mmvmwedandappmadbythamect
Management Contractor prior 10 analyses.

6.9 In addition, methods, requirements, and necessary 'douﬁumﬁun should* be
... specilied in any analytical-contracts established vith-outside laborateries,. - - .-

Sections 6.3 and 7.2, The specifications of the contracts with the laboratories.inclade
: . the requirements for documentation, methids, and other fequirements regarding quality -
it g ey o ASSUTANGE. ~cFaboratorics are.audited- mmally mnmnfmn mm;mwﬂh theses
issues.

610 ummatmwmmmmmm shmﬂﬂ*hwaﬂm
spectrcmpy syshems
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“This requirement is not summarized in-this plan. However, the WSSRAP has the

.. capabiliyof-anslyzing gamma emitting radionuclides using-gamma:aay:spectroscopy and.

akuhasﬂwcapabﬂtynfamlyzmgfma@hafheﬁ%umﬂimucﬂ&auamgag&s—ﬂuw

| .. pmportional .counter and an alpha spem'owupy Systen. -

J,ﬁu, Goumting. equipment. should* be: calibratedswsingyat-wrmisinms
. - v i TOQUENCY. srecommendations  of thamﬁnmthat»mte result&m~

6.12

6.13

r T

obtained.

Section 4.2. All counting equipment is calibrated using the calibration frequency
recommended by the manufactarer and in sccordance with Procedure BS&H 2.6.4,
Ludium Model Scaler and Model 43-10 Detector: Gross Alpha Measurement Operation

Inaddhiun,zha:kmshoul&*hamﬂe&peﬂoﬂimﬂymaﬂmmtmt&vﬂy
that the counters are giving correct resulis,

This requircment .is ‘not - swnmatied mthmphn Huwever,—;&akmm-._

periodicatly counted to verify that the counters are giving correct results in-accordance
with Procedure BS&H 2.6.7, Calibration and Operation of the WI-1000 Low Background
Gas Flow Proportional Couner.

Samples that are sent off site for analysis or for laboratory imercomparison should*
be monitored for contamination and radiation Jevels and packaged in a manner: that
meets applicable transportation regulations and requirements.

This requirement is nmsulﬁmaﬂzedinthisplan -However, samples that are sent off site
for analysis.are monitored fmmmﬁmnmdmdmﬁmlwdsmammmm

m w1th Rtwedum RC—l‘Is Qﬂ'—-me. Tmﬂmqf Hamrdom Hmﬁaﬁ*
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70  DATA ANALYSIS AND STATISTICAL TREATMENT

74 mmmummmwmmmmm,mm

R mmmﬁngmmmﬂmlhhﬂity amdtumpmmﬁonuchdedﬁa

MMM and - times should! psignod-with-eonsideration - of - the-
mnmm&sﬂdmmmmmaldam '

.. Section -6.1... Bnvironmental data are statistically summatized-using-known andpmvm -
methods to determine the distribution, central tendency, dispersion, and outliers of the
data. 'The statistical techniques take jnto accomit the characteristics of shewed
distribution of time series data, high variability apalytical resolts, missing data, and.
results below the analytical detection limits. Al new data are evaluated against the
corresponding. historical -statistics. - Apparent -outliers -are only excluded from use after
investigation confirms that an ¢rror has been madedunng sample collection, prepatation,
measurement, or analysis process.

7.2 Documented and approved sampling, sample-handling, analysis, and. data.
- management mmmmmmmmnmmm ofth&rmm
s possible.

e .. Section 6.1, - Standurd operating-procedures have been developed for-envivonmental -
e b s RONEROTING -activities spesificaothe W cldon: Spring-site. - These proceduresshaxe. been..

: developed from Environmental Protection Agency and Department of Energy guidance
and standard -industry practices. Personnel undergo training specific to their
responsibilities varying: from procedure review thirough classroom training and “hands
on" training under the supenumanofaquahﬁedmdivldual

.,,5’.3 mmnfmﬁdmmmmmumwmmmwmmmmwu

:&ﬂﬂmwﬁw“ prcancentoationenthnntesnt

sampla .
- Section-6:1. Nwmwmlmmwwwﬂwmmmm}

: mumturmg-achvm:smc]ud:mghlank samples; matrix spikes; and matrix duplicates. The
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mnﬁdamclevednfmedatammnadbymmpmngﬂmmmutsufﬂmthwm
laswﬂknuwncommum

e P mmmeMM‘MWmama
HavtﬁrFM—immmm;f' 1z by

Section 6.1. - The environmental monitoring data is statistically summarized by the
determination of the range, variance, andstandmﬂdaviam:mfﬂmdatavaluasmeach
sampling Iocation.

. 7.5 Mahwﬂd*hamﬂnﬁnnﬂmm“thgawmdammm after -
' analysis.

~ Section 6.1, Immediately.upon receipt from the laboratory, ali new data are verified and |
entered into the WSSRAP database (Section 7.2).

7.6  When selecting the data to-be considered, wtlim‘ﬂnﬁld* be excluded from thedata -
anlyaﬂwmmﬂgatmnﬂnﬁrmﬂmtmmhasbmmmthewh
collection, preparation, measurement, or data analysis process.

Section 6.1. Apparent outliers are qualified and excluded from use only after

s S v o Ivostigation-confirmigthat-amerrorhas been made:in the sample collection, ‘preparation::*
: : ‘measurement, - or data imalysm process. Procedures are employed fo aid in the

interpretation of the data and to-tmprove the quality of the results from the progmm by

helping to detect erroncous measurements. '

7.7 Aseachdntapohrtismliected,itshuulﬂ*hemmpumdtuprﬂhusdnta becanse

b, cor b S i S ACHL O PRS0 CRIX that require-dnvestigation,
or further statimcal mlun’tmn.

= - Section 6.1, Aﬂuewdatamwaluatedagainmﬁﬁpmdhghimﬂmlmﬁsﬁcswﬁd

..... .-in -the. identification- of umisual: MWMWWW
-.evaluation -in-accordance wmiWSSRAPMardnpemmprmedm

DOE/OR/21548-424, Rev. 2 A3
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: 78 Asthey app]ymdatammmd mtmnmi activities, themalqmw

Section 7. DvmﬂdmwmtammesfmtheWSSRAPmdﬁmﬁedmﬂm
o sypedEgvinonmental - Data - Administrotlons: Rt Hysplsprerddes: guidance for - the-
devqlqpmentﬂfsamphngplans, mmmmmmmm
data quality requirements. These general data quality-goals have been adopted for this
amumnmmmlmonmﬁngpim ‘The primary activities-associated with this environmental
monitoring plan include data verification, database management, and data validation.
These programs docutnent the quality of data generated by on-site and nff-mteamlym s
of sampies

i 807 DOSE CALCULATIONS

8.1 Except where mandated otherwise (e.g., compliance with 40 CFR Psrt 1), the

assexsnent mﬁﬁssﬂaﬂeﬂfmmﬂmﬂldmmw...

appropriate dlmcterm ﬂm physical and environmental- situation o

Section 6.2, Assessmmtmadelsselectedforﬂmmnmmtal dusemumalesatﬂle""
WSSRAPammdedwasmawummmmdmdomﬁmepom S
andmahywﬂmumimmmaﬂyexpmedmdmdualthatmuldmkfmmremedﬂﬁm LT

5y i o o - Qotivities, - Enviromrestal menttering' data are used-cither as. direct input:data in-dose -

: | : calcﬂaﬂousorwhemappmpmta,masdm.Wmmmmdmm.

8.2 The mfmnathnusedmﬂmmm&* heasaomrate and realistic as
possible.

i s R fmmmm dase.assessments. for.selected:eavironmental metia; mpkm
;r cape Mot BT A,M;fmmmmmmmmpmmsw _
.. wvensare:thatthe-data ave:acourate: and- reglistic, 75T R R

DOROR/Z1540-424, Rev. 2 : A-34
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8.3 Complete documentation of assesements of the radiation. dose resniting from the
+ 1 OpTAtion of DOE-controled faciiities should* be providedin-a-manner that supports
MMWWWIWW
urntherapplmtmn, mﬁﬂuw&wl}mmnmpmﬂmm and

. Section.6.2. . The annaal site euwmmmntalmpm't inchde&dowmmﬁaﬂm of the models,.
mmputerpragrams mpm:hta and -data sources used in the -assessment of radiation -
doses.

8.4 Ddauhvﬂummﬂhmﬁdappﬁﬂhmﬂnﬂd*hemﬂanﬂﬂmm
dﬁamhmappmprhtmtﬂﬂmupeciﬁcmodeﬂngshmﬁum

Section 6.2. Model default valnes are evaluated to determine the appropriateness of the
values as they apply to the modelling situation. The use of defauit values is documented
wnhthemﬂlltsofchsemodehng :

8.5 'Whmp&fornﬂnghmnhoﬂchﬂnmm,amplﬁeﬁtnfhmnme
: puhwmshuum*mmmmmmmm,-
Moore et.al. 1979; NCRP Report No. 76; NUREG/CR-3332). ' .

-+ Seetion 3.4.4.2 and 6.2 Fhe-footistuffs sampling program pmvﬁmdmwm
the projected dose o 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 esumawd _

8.6 Surface water and groundwater modeling should* be conducted as w to
conform mththeupphuhlﬂroqﬁrmmufthestategwammmtanﬂﬂmwmal
-office of the EPA.

2 '#m;;—'kw.w&‘ w'rh-...zé.i. LTV N

e e L, surfma Avater md&hng:&mn the MD:MMMW
~and - RCRA:-guidance,. the WESRAP: Mmuﬂmwﬂuﬂt«a aqmet'gr :of. -
. groundwater comaminant transport modeling efforts.

nomm1m-n4; Rev.2 : A-3%
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8.7 mmmmmmmmwmwlmmﬂ#mmmm_
astheyapplytﬂperfnrmingmlmlatmnsthatammmm

«.Section ﬁ 2. All peneral- quahty asmmmpmgmpmmm ﬁullowedastheyapply
b mmrfemnngwalmlaﬁms that umdnwm"*m““‘“’“* RO R

9.0 RECORDS AND REPORTS .

2.1 Amrﬁngw,MEoﬂkiahhndMEmwmm.m&aﬂmshnﬂ*"
identify and comply with the relevant requirements.

Section 6. &cﬂwﬁa&atthaWeldonSpnugaiteamperfmm&dhamrdmcawith '
Department of Energy Orders 5000.34, 5400.1, 5400.5, 5284.1b. and 5484.1; National
PuﬂumanhargeEﬁnnmﬂmS;mwmmsmuadbythehhsmniDepmﬂnemﬂf
Namral Resources; and the Federal Facilities Agreement, as well as other @plwab]a
Federal, State, andlocallawsandenvmnmentalprotecﬂonmgﬂaﬂnm

9.2 Thalym:ﬂuﬁnnprmmmﬂinfmﬁon :nvolnngBGEandits.
contractors ' should* hemﬂntnmeappmpmte DOE ofﬁcinkandtnoﬂmr.
responsible authorities. -

crvar ot o o Section-6, -Reporting-of-dll-occurrences fisted EW'ufEﬂergy Orders 5400:4;
5400.5, andﬁdhlmpaformedmmmmmmofﬂmmrﬂm
5000.3B.

9.3  Auditable récords relating to environmental surveillance and effluent ‘monitoring
should* be maintained. :

v e i SBCHOR 6 2t mwwsmmmmmmmm Administration. Pl
oot AT R BG- & -%mch wwwmmmm
e e hﬁgahdanon dmadmﬂmm e dammmwmﬂmmmm
o alnctmmn copy. - -All ongmal dncumemaﬁnn is- tranafemd to the Prujact Quahty
Dcpamnentandatomdmamnmﬂedammaﬁrepmfsafe

DOR/ORSE1545-424, Rev, 2 ' - A3
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9.4  Calcolations, computer pmmim, or nther. data handling should* .he recorded or -

_ Section 6. Cnmputerpmgmnsanddmmgmt systams uuhzedat&wwm
: ,.eﬁpnnguﬂwcamtheﬁnwmnmeutal_ aopisiTcking (BT -apst
Tracking -(FST)-System, the Generic Umvmalﬁmport Witk nEGURI.D program, the-
Safety, . Health, and -Radiation Protection-(SHARP) program:-the-Site Wide-Audit
Tracking: System :(SWATS), andthEWaat&ImrmtﬂryTrackingﬁystﬂn-{WITS]” .

9.5 Asihayapplytnreporﬂngmdmrﬂkmpingaﬂlﬂﬂw,thegenemlquamy
SESUTADLE pmgmmpmﬂsiomni{mapter 10 should* be followed.

Section 7. Standa:ﬂoperaﬁng.pmdwam maintained and documented to ensure the
quality of the environmental monitoring pmgmmandﬂmacuwuﬂs which influence the
Program. '

10.6 QUALITY ASSURANCE

-16.1 In addition to ﬁmm,&ehﬂmmnantal Monitoring Plan Mﬂ*--m.ﬁ' .
section on quality sssurance-and should® cover the'monitoring activities at each site,
consistent with upplicahle elanents of the 183-elament format in ANSI'ASME NQA-1.

Section 7. The quality assurance section of the eavirenmental monitoring plan outlines
* i ibevequirements for the activities:at the WSSRAP, which is obligated to comply with the
requirements of ANSI/ASME NQA-1 as outlined in Department of Epergy
Order 5700.6C. A Quality Assurance Program is maintained for the Weldon Spring site,
wmchmdmmmemummdmmufmergy Order 5700.6C, : Also, a
: riali ;ﬁm?rujﬂctmmmbmg*hwwwwﬂﬁ

.
A ..«,pmm.ﬁ-ﬁhlhw

i iR mwmﬁmmsmm Mahtymm&nm m.nhif

DOR/ORZ154B-424, Rev. 2 A-3T
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Section 7. Auditsarepmfurmadpernhm]lyhmmluﬂequaﬁtymhﬂmﬂwtmmﬂw =

 environmental monitoring program, Analytical Iaboratories performing analyses. forthe
wmnmgmmmammﬂmnywwmmmmmmw@ _

s Rpeject- Quality Department mdﬂﬂther"'relawd\deyarm ~ The Pm;lwt Quahty h

it wwﬂ.m sroutinely- audits site opesutions s v and; :
. activities. ‘The Weldon Spring mmﬂmmnmlymdhe&hyeﬂemﬂm «mclnchng-
_T.xf.w,_ofm Headiuarters and Department of Energy-Oak-Ridge, .~ .- -

10.3 Thefnilowin;req:mtsfmANSIMMNQﬂ-l should® be followed: Planned
~and scheduled sudits should* be performed to verify compliance with all sspects of
the quality assurance program-and io determine its effectiveness. - These andits
should* be performed independently in accordance with written procedures or
checklisis by personnel who do not have direct responsibility for performing the
activities being audited (i.e., supervisors cannnt audit their own facilities). Andit
multsshuuld*hedommmﬂadmdrepoﬂedmmdrmwa&hymmﬂhle-
management. Follow-up activn should* be taken where indiuted, '

Section 7. mmmammmmmaummmmmmﬁgp
activities to evaluate. cosupliance with project-specific procedure. Andit reports are :
gmamtﬁdandmnﬂcuveam;mmmmdhythemmouahtybeparmm

vy st 21004 - The elements-of-a-quality-asserance projram plan’ shimld* ‘e derived: Trom the 18
- mmmmumnq&ammmmmwcmmm

The WSSRAP complies with. the requircments of ANSI/ASME NQA-1 in accordance .
 with Department of Energy Order 5700.6c. The WSSRAP is not'a muclear production
: or wilization facility and, therefore, me@amyﬁsamepmgramismtdmvedﬁm
e AT e mw.mmhmd*m 40-CFR-Part 50-which- pertaing to-these types of fatilities, -~

. N in s;mgmnmng aqnq)ment and mwmmm* hamlihmed
: - with standards traceable to NIST calibration stanidards :{NCRP '1978; ‘National.
- Bureau of Standards Special Publication 609).

DOE/QR/21548-424, Rev, 2 A-38
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Snctmll‘? Cahhmumufﬂlmdimonmmmmmpmfmedmaccmdmwwnh
docomented procedures, indostrial practices, andDaparunentefEmrgmemwhmh
MvemmmmmmmmMm

DOBMOR]S8-424, Rey. 2 A-2G
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APPENDIX B
 Data Quality Requirements
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~ Document Hierarchy for the Bovironmental Monitoring Plan
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. APPENDIX D .
Telecon From:L.. Hopkins-to File Regarding the Use of
‘Uncensored Data’ Sets, Dated June 1, 1992 '
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MK-FERGUSON

- A DO OF

. SSPLAT KNUCEEN CORFORATICN
— WETER-OFFICE CORRESPONDENCE
2
SATE June 1, }59
File ' -
' Loren Eopkins.
FrRDM: : :
" PELECON ON UNCENSORED . DATA
SUBJECT:
Date of Telecen: Msy 27, 1892
Caller: Loren Hopking
Ccall tc: Eob O'Brien, Statistical Policy Branch of US ERA,
Washington, BG- . '
Telephona: (202} 2680-2883 _
SUBJECT: UTILIZING UNCENSORED DATA IN STATISTICAL
CRALCULATIONS - ’ : '
Hr. O'Erien returned my ¢all regarding this subject. I
explained to Mr. O*Brien that the 1521 DOF Environmenzal
fBoeculzy zpige r riod TEle Menitoring ol
Epvironmental £ i nce specified the iollowing:
7.3.4 tess-Than-Detsctzble Values
Monitsring programs often include measurement of extzemely low
concentrations of radionuclides, bslow the detection limit ‘of
‘the counting instruments. Data sets with large numbers of
less-than-detectable values need speciel cengideraticn in whe
gtztistical analyses (Gilhert 1887). '
Lass-than-~detsctable data will produce numerical measurementis
with values below the detection limit and sometimes negative
values., 211 of the actual vslues, including those that are
negative, should be includec in the statistical analyses.
Practires such &5 assigning & zero, the detecticn limiz velue,
or some in-between valus to the below detectable cdata point,
or discarding those data points can severely biess the
resuliing parametexr estimztes and should be avolided.
when analytical ingtruments or leboratories do not supply the
actuzl values for readings less than the deteetion limit, but
make some designation such as "RD"; the actual values for
those date points should be obtzined. When obteining these
date goints is not possible, at least the number of le=s-than-
detectable values should be obtained.
sihyvtershbickoverienviencens.lh
. o A
form 2724 20M 2,27 - : _ ' ' s o
\/




-_T : _ e [~

Data from censcred distributions {for which the number of
less-than-detecteble values is kaown} are more pmenable to
standard statistical analyses than are those from truncated
. distributions (for which the number of values below. the
. .detection limit are not knewn),-which requizre special
‘gtatistical techniques {Gilbert and Kinnisen, 1981).

T 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 appliying
the policy of incorporating wncensored data across the boexd
pecsuse the results of using means derived from uncensorad
data may lead to physically impossible results. In addition,
we were wondering if some sort of weighting epproach should be -
applied to data helow the detection 1imit because there is :
lese confidence associgted with these values. I asked if he
had apy fesl for when the use of nncengored data should or
‘should not be applied and if there was a study that validated
this request for incoxporation of uncansored data. Mr.
O‘Brien did not have an answer for me and. referred me to
Richard Gilbert at Batelle (509) 375-2873).

1 ecalled Richard Gilbert and explzined the situation and
concerns I had explained to Mr. O'Brien. He was not aware of
tha DOE guidance ang was not avare that he wes referenced in
the guidance. He felt that any across-the-board. applicaticon
. of his recommendations of the use-of uncenscred data was ill-
founded. He recommended thet we use sclentific, professional
judgemsnt in including uncensored data, 1In general, he felt
we ehonld obtain 2nd use uncensored data since he felt it
still contained some meaning., However, if the results wers

not possible, we should include a caveat and sxplain our
- reasoning.

Mr. Gilbert suggestedmi.lcok np & paper by Diane Lambexrt
entitled Non-detects, Detection Limits and the Limit of

Probebility", from tHe Jeurnal of the Americen Statistigal
Association regarding my guestion with weighting datz below

the detection limit with less confidence.

LK/cch
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