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ABSTRACT

This plan is prepared to detail the environmental monitoring requirements for the Weldon
Spring Site Remedial Action Project in accordance with Department of Energy Order 5400.1 and-
to ensure monitering is sufficient to protect the environment and water-users downstream. of the-
Weldon Spring Site Remedial Action Project. The plan is to be reviewed annually and reissued
at least every 3 years. Revision 7 of this document is the result of the re-evalvation of
groundwater, National Poliutant Discharge Elimination System (NPDES), surface water, -and air
monitoring programs based on site status, -changes in site remediation -activities. and pasi
monitoring results.

The Weldon Spring Site Remedial Action Project monitoring program is designed to
monitor contaminants and their movement to humen and envirenmental receptors during
remediation and io further characterize the waste in order to model its behavior under specific
conditions, Site specific criteria considered in planning pathway analyses were: physical,
chemical, and biological characteristics of the radiological and chemical contaminemts; spatial
distribution; congentrations; depth to groundwater; geology of the area; climatic conditions; how
- the area is used by the public and wildlife; and the proximity of contaminated sites to potential ..
receptors. :

Site features receiving surface water (e.g., excavations, etc.) will be sampled and
contaminant levels will be measured. Surface waters migrating offsite: will be sampled. along
their courses to track their behavior until the concentrations are diluted or otherwise rendered
indiscernible from background levels. Point discharges of storm water and treated water will be.
sampled in accordance with the NPDES permits issued to the Weldon Spring Site Remedial
- Action Project and the resuits will be reported-to the Missourt Department of Natural- Résources-
as required by the permits. Fish in surface waters adjacent to the chemical plant site may be
sampled to monitor uraninm uptake. This characterization, along with the determinations made
during previous biological and surface water sampling, will meet the environmental monitoring
data needs of the project and reveal effects of the project on aquatic life.

~ Groundwater will be sampled at locations of known or poteftial impact to monitor the
effects of remedial actions on groundwater quality and to monitor contaminant levels for
comparison to water quality standards. Groundwater that surfaces at Burgermeister Spring will
also be sampled to provide a complete assessment of the groundwater system.

Work-area and perimeter air monitoring will be conducted to provide timely knowledge
of radiological airborne emission levels and concentrations. Specific locations near the site
where there is concentrated human activity are considered “critical receptor” locations and will
receive focused attention.
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SUMMARY OF CHANGES

.~ .Revision T of the Environmental Monitoring Plan.is the-resuit.of:the-re-evaluation. of
groundwater, surface water, National Pollutant Discharge Elimination System {NPDES) and air
- monitoring programs based. on changes i site remediation activities and. paslmﬂmtnnng rf.':S].llts
gt the site. A table summarizing the changes can be found in Section 1.3

" Beveral significant changes in site operations are planned for the year 2000, including.
dismantlement of the site water treatment plant and its associated ponds and basins, as well:as
preliminary capping of the permanent disposal cell. As these types of major activities -occur,
environmental monitoring needs wiil be reevaluated, and appropriate changes will be made to the
Environmenital Monitoring Plan. It is expected that the air and groundwater monitoring networks
in the chemical plant area will be reduced during 2000 as 2 result of source removal.
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1 INTRODUCTIDN

o 'f'he Weldon Spring Site Remedlal Action’ Project (WSSRAP) ig“in progress-at-a site
- approximately 48 km (30 miles) west of St. Louis, in St. Charles County, Missouri. The prpject
involves environmental restoration of the following: a 166~acre inactjve uranium feed materials.
plant (normally referred to ag the chemical plant), & 51-acre raffinate pit area, a 9-acre limestane
- quatty (located 4 mi from the chemical .plant), and' associated vicinity properties: - Within' the:

scope of temediation is cleanup of both radiological and chemical contaminants resulting from - .

'pre'.uuus opefations that included. ta‘:mtrotﬂium&md damtrc-tnlume pmductmn (1941-1945), and
-uratium metals pmdl.wtmn {1956—1966}

. Remediation of the Weldon Spnng site is being condueted under the Cﬂmprehgmwe
Em:rﬂnmemaf Response, Compensation and Liability Act (CERCLA) and as part of the U.S, .
: _.Departm&nt of Energy Environmerial Restoratton and Waste Management Program, The major
. goals of the WSSRAP are 1o eliminate potential hazards to the public and the environmeny, and
to the extent practicable, make surplus real property available for other uses, An envirommental- .

. 'documentation approach has been developed that satisfies the requirements of bofh - the-

.- CERELA, as amended by the Superfind Amendments and Reauthorization Act (SARAY}, and the |
. National Environmental Policy At (NEPA), The resuits of this process are the Record af .
- Decision:for the Management of the Bultk - Wastes ot the Weldon Spring Quarry (Ref. 1); the
- . Record af Decision for. Remedial Actioh at the Chemical Plant Aren of the Weldon Spring Sifé
(Ref. 2) on ultimate disposal of the Weldon Spring site wastes, and the Record of Decision for
Remedial Action for the Quarry’ Residials Operable Unit at.the Weldon Spring Site, Weldon
- Spring, Missouri (Ref. 3) and the- Proposed Plan:jfor Remedind - Aetion. for-the Gmundwamr«-. ’
Operable Unitat the Ckemmm‘ Pfam.—irea of the Weldon .S}.fmng S:re {Ref, 4).

Because the WSSRAP is a remedlal action project, the overall poal is different fror that
of the operating and/or production facilities for which Department of Energy Order 54001,
General Environmental Protection Pragram, was developed. The WSSRAP has prepared this
Envitonmental Monitoring Plan (EMP) to meet the requirements for Department of Energy

environmental monitoring programs as specified in Department of Energy Orders 5400:1 and

5400.5 and the Envirommental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance (Ref. 5), hereafler referred o as the. Regw'arary Guide.

The Environmental Maﬂficm'_ng Plan (Ref. 6) is to be rewewad-annua]iy and reissued at ‘ o

léast every 3 years in accordance with Department of Energy Order 5400.1. Annuai reviews will
-be documented and summariés of needed revisions will be transmitted to the Depariment of -
. Energy along with expected dates of issuance. If during the monitoring vear significant 3 -

deviations or alterations to this plan are necessary, as are expected for the year 2000, approval by |

. the Department of Energy wili be obtained. Any deviations- or -alterations will also be
. .summarized and documented in the annual site environmental repert for the year of occurrence,

COB/ORZ1548-424, Rey. 7 o 1
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1.1 Purpose

Department Gf Ene:g}r Order 5400.1 l‘qu.‘.lIBS the preparation .of an Envuonman:tal

+.. ‘monitoting :plan to: define the effluent monitoring and environmerital <survéillance. requitedito: -

demonsirate compliance with applicable Federal, State, and local ¢nvironmental pmtecum iaws
and regulations, executive orders, and interal Department of Energ}r pol:tmes '

The purpose of this plan is to detaal the enwmnmnntai mnmtonng requirements at the

o D Weldon Spring:site. -Envitonmental-monitoring is performed to document azid qumtafy potential:
- publi¢c exposure, to protest public health and safety and the environment, and to. demonstrate

" compliance with applicable legal and regul&tory requirements, . The monitoring progrant. alsa- '
verifies adherence to Department of Ene.rgy emnrumnental pruwctmn pohnms and supports

_rcmadlal planmng
1.2 Snupe

This plan descnhes the efﬂueat mnmtonng and mwmnmmtal 3!..11'\"&111311(:45 activities &at‘ .
- wilt be performed at the Weldon Spring site for- 2000. These activities include. monitoring ‘of .|
-effiuent, surface water, groundwater, - airborme . radon, gamma .exposure, radioactive -air~ -
particuiates, biological parameters, -and- meteorological conditions.- The plan also- dﬁmbﬁ
- applicable monitering requirements, analytical methods used, and-quality assurance meesures, - .
Details and rationale regarding sampling frequencies and analytical parameters are provided,
Also presented are summaries of additional programs implemented to satisfy the requirements of - -
Department of Energy Order 5400.1, Order 5400.5, and the Regulafory Guide (Ref.5)... An'|
-evaluation - of applicability and compliance with eachk regulatory guide criteria staternent is:-
. incleded in Appendix A of this documient. Where criteria statements are applicable to the.
- WSSRAP, recognition of satisfying the critetia is made in the text and in Appendix A; where |
criteria statements are not apphcahle, jllS’tlﬁGﬁIlﬂn for exclusion is included in Appendlx A ﬂnly

1.3 Mumtartng Changes From Revision 6 - : | |

~ The EMP has been revised onh a yedrly basis; although at a minimum, revision is required::
only every 3 years, with reviews conducied annualty. The EMP was revised for 2000 because of |
_soils remediation, -raffinate pit remedistion, cell construction, and -other work packages. -
Additicnally, past data indicated that. some sampling locations or parsmeters could be deleted.
* Table 1-1 shows the major changes in monitoring and the reasons for the changes. .
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‘Table 1-1 Changes From Revision &

I CHANGES

%5, gross.alpha, gross
beta, pH

[ #EDIA & PFARAMETER | LOCATIONS" 1 nmoﬂﬂ“
NPDES, SITE ' '
All parameters SW-2018i8) Delete location chippﬁd wood smrage
- . | area remedlated. )
Uranium, nitrate, 155, | NP-00&1%a) Add locations Storm water runoff from |

ramadiated section of
Ts8A,

SURFACE WATER, SITE

All parameters

SW-0010. 5018,
2017(a}

Delete locafions

Araas remediated

Uranium-contract
labpratory

SW-2004, 2005, 2072,
2015, 2024{"'} '

Add quartery
menitoring in addition

“Contract jaboratory i:i'a.iié.-

are more dafens_lble_

SURFAGE WATER, QUA

RRY

to on-slie monitoring -

Liranium

SW-1003, SW-1004,
SW-1005, SW-1007,
SW-1009, SW-1010{8)

Semiannual
fraquency added to -
schedula, for dff-site
analyeis.

Above normal ie'ﬁéfs .
reported in 1899,

GROUNDWATER, CHEM

ICAL PLANT WELLS

ranburm,
nitroaromatics, and
nitrates

MW-2001, MW-2002,
MW-2003, MW: zﬂnﬁtb}

Decraase frequancy
of uranium.sampilng
from monthly to -
quarterly.{k)

nifroaromatics and
nitrates sampling

quarierly,

Increase frequancy of

from annual to -

Track effecis of Ash Ford |

.remediation en -
‘groundwater in the

shallow aquifer.

Uranium,
nitroaromatics, and
nitrates.

WW-2021, MW-4011()

Renew sampling it
MW-2021. Initigte
quarterly snmpli‘ﬂg at
both wells:.

Track eficots of Ash Pond

remediation on the deéep

unwaathered aquifer.

| MW-3003, MW-3023,

Urgnium _ Change fnequenu',r uf | Track effects of raffinate
MW-3024, MW-3025, uranium sampling o | pits remediation, as well
MW-3028, MW-3027, semiarmual, except - | a8 MCL exceedanges '
MW-4001, MW-4008, 1 for MW-5003, MW- detactad in 1909 at _
MW-4007, MW-4027, 3024, and MW-3025, MW-EDOE &nd MW-3U24
| MW-4(28, MW-4023, whith will be = 7
1 MW-8004, MW-5021(b} | sampied quartesly. .
Lirariwg MW-4020, MW-4024(8) | Increase freguency | Invéstigate elevated
B from annual to 1 uranium levsls detected .
semiannual sampling. | al thase wells in 1899, -
Nilrearomatics MW-2006, MW-2012, Increase frequancy Track efferts of refmedisl
MW-2013, MW-2014, fram annual te- aciivities in Frog Pond -
Mne2033l) quarerly sampling. - }.areéa. Historic high
: ' ’ nitrofromatic.data. .-
caollected in 1599 suggest
new contaminant. -1
migration. '
DOE/OR/21648-424, Rew. T 3
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of sampling from
kimonthiy to
semiannual;

ENVIRGNMENTAL MONITORING PLAN
- Table 1-1 Changes from Revisien & (Continued) o
[MEDIA & FARAMETER LOCATIONS” CHANGER _ . Easonﬁ '
- Nitrogromatics MW-3003, MW-3023, Increese frequency of i Trmk aftects nfremndlal
. o] WW-2024, MW-3025, | nitroaromatics: : .-acﬂvﬂlm in raffinate pits -
WW-3026, MW-302T,. sampling from. annual b ares,-as-well &3 receni L
Mw-4001 - MW-4006, | (or not sampled) to -MCL axcaedances in.: - .-.:-' :
MAW-4D07, MW-4027, gomiannyual, - adveral of these w&ilﬂ_ A
MW-4028, MA-4028, : S ¢
MW-5004, MW-8021(B) : -
Nitrates MW-2001, MW-2002 - Increase frequency of Jrack effects of remedial-
: MW-2003, MW-2005, monitaring from activities in raffinate pits |
MW-£007, TAW-4011, annual (or not and Ash Pond areas, as ..
MW-4027: WiW-4029, gamplad} to well a3 recent MCL
M-3004, MW-5021(8) | quarterly. - sxcesdances in severgl’
E ' : - ‘of these walls.
| Nitrates MW-3003, MW-3023, Decrease fraquency | Quarerly rasulls. are
. MV-3024, MW-3025, of monitering frony sufficient to track nitrate ~
MW, 3028, MW-3(127, bimonthly to ' exceedances of the MGL = |-
MW-4001, MW-4002, quarterly. (k) - detectad in these walln in
MW-4008, Mw-4028(6) | 5 1698. _ .
Metais MW-3003, MW-3023, Elirmirrate matals -Bimonthiy monitoring ’
' MW-3025, MW-3027, monitasing at thase - | conducted in 1989 show
- MVY-4001, MW—4E_ID2; wells, : ne significant metals
Mw-4028(h) | detections it thege walls.
“Matals . WA-4006707 Decrease frequency | Semlannual results are

syfficient to track meétals | ]

at levels previously
detected in this well.

i Al parameters

MW-4003, MW-4404,
MW-4005, MW-4008,
MW-4008, MIW-4010,
MW-4012, MW-4018,
MW-40T8, MW.-4025,

CMW-3016(0)

Delete locations.

Wells abandernied. in
1808 .

GROUNDWATER, WAST

E STORAGE FAGILITIES

by

Uranlum, anions, and
matals '

MW-2037, MW-2038,
quusa{h}

‘Decreass irequency

from bimenthiy to
quartsrly sampling.

- Maintain conséstancy -
among wells in the TSAF |

rafflnate pits nrea'.

1 GROUNDWATER, QUARRY

I All parameters

MW-1042, MW—'t 3431':"}

[ Delete locations .

Wells schadulad- fnr
dvandonment in. 2Dﬂﬂ

- §ee Section 3.2 2.8,

Nitroaromatics M'W-*musiﬂ} Incresse frequency Above normal lavels
: from anpuat to reportad [n 1895,
: semlannusl L ]
M- 1045 through Annual frequency “Maonitor affects of the - -
M-+ 049(c) : added ‘to scheduls. interceptor trench ta be

. copstructed in spr}ng af
Eﬁﬂﬂ
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.Table 1-1 Changes From Revision 6 (Continued)

k-

 MEDIA & PARAMETER | LOCATIONS | CHARGES | REASONS. -
Gﬁauﬁ‘ﬂwnien QUARRY (Continued) . .
Sulfate MW-1 002, MW-1005, Incraas# fraguency | Indicator for poteatiat
-MW-4026, MW-1030, from annuat to - | Uranium migration, .
MVW-1031, MW.1033, - eemignrozl. © | frequenties changed t& -
MW-T044, MWA-1047 correspond with off-gite- -
through MW-1840(c} | . .- .. . | total uranium analyses. .
Uranium . .| MW-1002, MW-1004 Inoreass frequency | Monitor affects of the
: thyoug h MW-100%, from annual to ‘Irterceptor trench fo be
MW-1013, MW-1G19 gemiannual sampling | construcled in spring of ¢
through MwW-1022, at wells in the viginity {2000.
MW-1027, MW-1020 of the slaugh,
through MW-1033, ’
MW-1044, MW-1047
o through M-1040(¢)
Mo change | )] : | - 1
-AIR, PERIMETER AKD OFF-SITE . T ] .. . _
Radidactive | AP-agovily Moe from Busch | Interference with DOC
particulates (high/low Wildlife Area HQito | construction acfivity.
volume) - DOC owned {Completed January
: regidence .. - . -} 1989}
AP-4008-sli} Delete location. | Inability 1o obtain _
_ Y S - sdequate sample volums:
. _ . . : ) 10 obtain valid resuiis.
Envirenmental TLD | TD-3002, T0-3004(%F Delete locations. Decraased actlvity in. .
o - - , ~raffinate pits and TSA
TD-4001U) Move location: from | Interference with'DOC |
S Busch Wildlife Area | construction activity :
HO 10DOC dwned .
e residence =~ .-
-~ i AKlpha track radan "1 RO-40014F - Mova iocation frorm | Interference with BOG
. ) Busch Wildlife Area | construction sictlvity.-
Headquatters to -
Cepartment of
Conservation ownad
. : residence
AtR, RAFFINATE PITS/TSA . i . .- . :
" Alpha track radon . -1 R-2007, RD-3002, Deleta locations Decrgased aclivity in the
' RD-3004, RD-2008, ‘raffinate pils and TSA.
RD-3012, RG-3013, . : L
. RD-3008(¢) . _ - |
Electret Radon ET-2008, ET-3004, Delete location.. Decreased activity in the
ET-3010, ET-3007, _ raffinaté pits and TSA.
ET-3008, ET-3013, ) ) -
_ ET-3014, ET-30189(€}
* Sez aleo revisicn 6 figures for deleted locatons. N
EY Flgure 41 by Flgureds o) Figure 3-3 ©od Flqure 3-8
fe) Figwe -2 i Flgure 4-7 (g} Figura -2 ) . Flgure 3
fiy- Figirra 4-5 {i - Figure 39 '

" Frequency of sampling indicated in tha 1996 EMF was amended Iater by Inter-Office Somespondence and' :

incorporated into the actuat sampling schedule. Changes degoribad In this {ablz regresent changea to the
aciual 1299 sampling. schadule.
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1.4 Site History

In April 1941, theDepartmentﬂfthﬂAnn]r acquived.a total ufﬁ‘:??dha(l? 232 ms} of

land and contracted with the Atlas Powder Company te operate 20 trinitretoluene (TNT) and.

-dmtataiuﬂna (DNT} explosives production lines. The plant was in operation from November.

1941 through January 1944 and parts of 1945 and 1946 as part-of the facility known. as:the
Weldon Spring Ordnance Works. Four of the production lines were located on what is now the
-chemical plant/raffinate: pits area and the remaining 16 production lings were distributed aczoss
_-an adjacent property that is now refetted to as the U.S: Army Reéserve and National-Guard:

- Training Area: By 1949, all but approximately 809 ha (2,000 acres) .of .this land had. bgen.

transferred to the State of Missouri (August A. Busch Memorial Gonservation Area and Weldon
Spring Conservation Area) and the University of Missouri {agncultmal land). Except for.several
. small parcels transferred. to St. Charles’ County, the remaining property beveame the Army
training area. . e

_ '.Thmugh a.L{emnfa:rdunﬁ of Unders;anding between the Seacrétaqr of the Army &nd the
General Manager for the. Atomic Energy Commission (AEC), 83 ha (203 acres) of the former

< - ordnance works were transferred in-May 1955 to the AEC for the construction of the: Wﬂldﬂn S
-+ Spring Uranium Feed Materia} Plant, - Cansiderable explosives Hecontamination was. performed-
.. by Atlas. Pawderami the Army priorto, construction of the fead materialy. piant Until 1966,.the.
-feed materials plant was operated as an integrated facility for the comversion of prooessed:

© + yranium ore concentrates to pure uranium trioxide, intermediate corpounds, and uranivin metal:

A -smali amourit of thorium was also processed. Wastewater generated during these operations
was seftled in four raf'ﬁnate pits on the site'and the supemstant was. d.tschargﬂd off site.

-.In 1958, the AEC acqu:red title to the Weldon Sprmg Quarry: from the Dcpammnt of the -
'ﬁrmy_ The quarry is 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 manufacture of TNT and DNT, and - -
- for disposal of TNF-contaminated rubble during operation of the ordnance works. Priorto 1942, -

- the quarry was mined for limestone aggrégate used in construction of the ordnance works. The .
AEC used the quarry from 1963 to 1962 as a disposal area for uranium residues and a smail -
amount of thorium residue. Disposed material included uranium-contaminated and radium~ =~
contaminated buildiig rubble and scils from the demolition of a uranium oré processing’ faminy N

T

in 8t Louis. Other radicactive materials in the quany mg],mied drummed wastes, uncontained - o

. - wastes, andcnntammatedpmcmseqmpmm

" The Weldon Spring Uranium Feed Material Plant was shut down in 1966 aru:l ih 1967 the :

AEC teturned the facility to the Department of the Army for use as a defoliant production plant

10 be known as the Welden Spring Chemical Plant. The Army. started removing equipment and -

. decontaninating several buildings in 1968, but the defoliant project was canceled in 1969 befors
.. any process equipment was installed. The Army retained responsibility for the land and facitities
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ENVIRONMENTAL MONITGRING PLAN. c : - . _1z2989

at the chemical plant, but the 20.6ha (5i-acre) tract encompassing the raffinate. pits was
- transferzed back to the AEC. Prom 1969 té: 1981, the status of the Weldon ‘Spring site did-not
change. The site was placed in caretaker status from 1981 through 1985, when m:stody of the.
chmcalpimnmdqmwwmmﬁmedﬁumﬂmneparmmnoftheﬁrmﬂutheﬂepmmm o
of Energy. .In.. 1985, ihe Department of Energy -proposed:. -designating - .control: ami; '

. decontamination of the chemical plant, rﬂfﬁnate pits, and quarry as amajor project. < . .. . .

) A Project Management Contractot (PMC). for the WSSRAP. was. selected i in Febnm}'. :
' 1986 In July 1986, a Departmentiof Energy project office-was estsblished.on site; and the-PNC,- -
MK-Ferguson ' Company (with Jacobs Engineering Group, Inc. as an integrated subcentractor),
assumed control of the site on October 1, 1986. The quarry was placed on the Environmental =
Protection Agency National Priorities List (NPL) in July 1987. The Department of Energy
redesignated -the site as 2 Major Acquisition Systesn in May 1988. - The chemmal plant and
rafﬁnate pits wers added to t'ne NPL in Mamh 1989.

_ " The Record af Decision for the Mamgemenr of the Bulk Waﬂes at the Weldon Spring
Quarry (Ref, 1) was signed in September 1990. "This operable unit (OU) was desigried to’
© implement the early removal of the. quarry butk-wastes without risk-based clearnup- criterig: being .
. established. - Strategies that: supported the accelerated rernoval of this source-of contamination: .
Hmﬂllldﬂd_knntﬁﬂ characterization -prioz -t :remegiation,, a: -focused RI/FS,. performing-a-linited.- "
Baseline Risk “Evaluation” to support the action, removal of wastes utilizing the observational © -
approach, visual and some .instrument scans to determine- when : an -ared- was' clean, and
stockpiling the wastes in an environmentally safe storage facsht;r until final dispositien could be:

determined. T'hcbl.ﬂkwa.stefrmnihequarryw&sstﬂred(hefmaplaoementmﬂmmspnsaicelﬂat; s

| - the temporary.storage area (TSA), located at the. clmmcal plant sﬂ:e Thf: bulk. waiste excwatmnu:af L
" was compieted QOctober 27, 1995 A

: " Remedial investigations were conducted at the chemical planb’raﬂinate pits area in 1983
- and 1989 under the CERCLA Ri/FS process. - These investigations included characterization of -~ -
the ‘groundwater; on-site sbil contamination; contaminated sediments in off-site surface
drainages; lakes, surface water, and springs; and chemical-and radiological contaminsnts in the
raffinate wastes, The resuits of each of these investigations have been published in the Remedial
* Investigation Report for the Chemical Plant Area of the. Weldon Spring Site (Ref. 7). The |
Record of Decision for Remedial Action.at the Chemical Plant Area of the Weldon Sprmg Site
" (Ref. 2) marks the selection of the final remediation and disposal method for the chemical plant”
and bulk wastes for the queTy. The Recor&af Decision was wsued in September 1993,

“The Record of Decision far Remdm! Actmr: for the szny Residuals Operable Umr al.‘"'
. the Wefdan Spring Site (Ref. 3) was signed in September 1998. The Quarry Residual Operable -
Urit (QROLY) addresses residoal conditions at the quarry; residual contamipation at the quarty
proper, the Fernme Osage Slough, and nearhy creeks; and mntammmd grﬂundwatcr located f
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north. of the Fetme Osage Slnugh Potential impacts to e St Charles Cmmty well field, . "

. located downgradient of the quarry area, were also addressed-as- part 'of the evludtion for this -
opersble unit. The selected remedy for the QROU is lnﬂg-tenn mﬂmtonng_ to verify that -
conditions at the quarry area and the St, Charles County well field remain protective of human

‘health and the environment. - Institutional controls on. groundwater.usage in the vicinity. of the. N

quarry proper will also. be implemented to prevent. groundwater. usage. inconsistent with.
recreational use, which could adversely affect contaminant migration. In conjunction with this.
- -action, ‘additional field testing. will be performed.to. evaluate the. need for, and-effoctiveness of;-
removal of wanium from the groundwater.north of the slough. Included in this fietd testing: wﬂl
'heﬂlemsmllatmn of a pilet-scale mtmpbortrenchtobeapemmdforapmnd of up to-2 years.

.The Proposed Plan for Remedial Action for the Gmuna‘r_mret Operable Unit ar the
Chemical Plant Area of the Weldon Spring Site (Ref. 4)-has been provided to the public and the
regulators for review and comment.  The :Groundwater Operable Unit (GWOU) addresses.
© contaminated groundwater at the chemical plant, A public meeting. regarding the pruposed_
_action for the groundwater at the chemical plant was held on August 25, 1999, The proposed |
‘action for the GWOU provides for active remediation of the. TCE-contaminated groundwater
near the raffinate pits via in situ chemical exidation combined with long-tefm monitoring of -
groundwater and springs at the - chemical plant area. . Institutional. contmls will al&n be -
'lmplementﬂd on groundwater usage in the areas of impact, :

Fourteen interim response actions -were ﬂﬂveluped and approved at tha WSSRAP.

Interim response actions are activities that will- not change the ultimate disposal ngthod bit will
mitigate or eliminate conditicns that pose immediate or potential threats to worker safet]!, pufshc '
health, or the environment (Ref. 8). Some of the inferim actions taken wete removat of: e:{posed i
friable asbesios, -overhead piping, polychlorinated: ‘biphesiy] (PCB) electrical equipment, power
poles and wires; demolition of all buildings; isolation and capping of Ash Pond; capping of some
other ‘highly -contaminated areas; consolidation of: containerized chenncajs and removal of .
“building faundannns and contaminated soils to storage areas.

Dther activities occurring at the chermcal pla:rtfraﬂinate pltS dunng 1999:were; |
K] Biodenitrification of raffinate pit water.
+ Remediation of vicinity properties.
. Removal of the Chemica) Stabilization and Snlidi.ﬁcatidn. (CSS} Facility. _' o
s Initiation of placement of eell cover. | .

"« Remediation of Ash Pond, Raffinate Pits 3 and 4, aud portiens of i TSA.
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.» -Conversicn of Sﬁdlmentanon Basm 1 to a retention basm- ane] conversion ﬂf the sn‘e
water teatmant plant sedimentation basin to an effluent pond. -

. Waste placement in the disposal cell.

' DOE/OR21548-424,Rev. 7 0
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2. DBJECTIVES AND RATIDNALE

. The goal of the Weldon Spring Site Remedial Action Project (WSSRAP) is to protect and
enhance the environment while protecting the public diming remedial activities. The action
consists of safely disposing of hiazardous and radiological wastes that resulted from the opération
of the Weldon Spring Uraniwn Feed Materials Plant and the Weldon Spring Ordnance Works...
Within the overall project mission, the. environmental pmw:unn programn focuses on 'Lhe
operational activities of the project.

' The WESRAP objectives for the environmental pmtﬂctiun pmgram are as follows: -

* Assess compliance with- appltcahle envitonmental quality stgndards and puhlm
"~ exposure limits.

o Maeasure background levels and site—spaciﬁc contaminant levels.
» ‘Measure the effectiveness of efﬂumt treatment and controls.
. Assas& the valldny and effecﬁven&ss of exposure models.

. Measme the long- term buﬂdup and assess enwmnmmtal ti:&nds from. mtﬂ-mlcased
contamiinants. .

» Detect aﬁd quantify vnplanned releases.

-This Environmental Mammnng -Plan describes the: ranunaie and: dmgn criterin for: the.
momturmg program; designates the extent and frequency of monitoring and measurements; aad
outlines . procedures for laboratory ~analyses, quality assurance tequirements, pmgram
unpl-amentahnn procedures, and preparation and dlspcsmnn of retated reports, :

In case of deviations ﬁ'um this plan, either 1111:t;'=1'1’t1-::rn,al13,*r or because of mrcumstames
outsidie the conteol of the Project Management Contractor, concurrence will be obtained from the
U.S. Department of Energy (DOE). Examples inciude, but are not limited to, long-term - |
reductions of sampling frequency, elimination of sampling: locations, elimination of analyzed
- parameters, use of less stringent analytical methods, and addition of samp]mg locations. On a
case-by-case basis, short-term, timited, informational or emergency sampling may be conducted,
under this plan without prior DOE concurrence in order to investigate or follow up ok areas of
suspected enwronmmial CONCETN.
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The WSSRAP enwr::-nmantal protection program is saparated into two distinct functions:
(1) effluent monitoring, and (2) environmental surveillance. Efffuent monitoring asseases the -
- quantities of -substances in migration pathways at the site perimeier-or in-pathiways subject:to
compliance with applicable or relevant and appropriate regufations (e.g., National Emissions .
Standards for Hazardons Air Pollutants [NESHAPs]) or permit leyels and requitemnents {e.g.; the
. National Pollution Discharge Elimination System [NPDES]). The environmental- surveillance
- program. generally. reviews. environmental. media -within-or :outside the- site- boundséy -for-the: -
. presence and concentration of site-related contaminants to detect and/or track the migration of -

- - those contaminants. - Surveitlance data are wsed-to assesﬂthepresmmcandmagnmdeﬂfau}f

. radiological-er tnmnluglcal exposures o members of the pubhc, or to assess the effects, if any,
+ on the local environment,

The Weldon Spring site mamtamed a relatively stable configuration of its waste matenals
since cessation of plant operation in the late 1960s and decontamination of some process
buildings in the early 1970s. Tt is believed that this stability allowed the site to achieve & rough
equilibrinm segarding the migzation of contaminants from the site. With the start ‘of remediation
at ‘the chemicat plant and quarry, the nature of the waste units and their physical positions and .
. cherical  states were subject to disturbance. The monitoring program has been desigped 1o

o . address pathways and constituents.in a changing waste setting (through completion of the

. project) and to further characterize the-waste.units in order to medel their behavior under: speczﬁcc -
conditions,

: The Depariment of Energy has defined generic performance criteria that their 0pera¢mns
offices must use in developing their programs. The WSSRAP environmental- protection program
. has incoiporsted these criteria info its monitoring program, The objective of the WSSRAP.

‘enviropmental mnmtc-nng program is to-generate data needed-to -demonstrate regulatory”
compliance and to assess the effect of contaminants op.the public and environment. Therefore, & - |
program was developed to assess environmental pathways. The program outlined in this plan
defines.a. scheme of minimum data poinis to be collected to evaluate whether envizonmental -
conditions are changing, and whether site-related contaminants or activities are affecting publie |
health or.the environment. When additienal density or data points are requited to verify trends or
© to more closely evaluate environmental conditions, additional sarnples may be collected that are
not defined in the plan. Those samples will be collected to serve the objectives of ‘the .
environmental monitoring program &t the Weldon Spring site.and will be consistent with the
. guidelines of the U.S. Department of Energy (DOE) 5400 Orders. The following section
describes the pathway analysis performed by the WSSRAP to arfive at the monitoring program.

2.1 I"’at]mwfraq,F Analysis | _ | .

To evaluate the potential effect of activities at the Weldon Spring site on hmnan or
- ecological ‘receptors, it was necassary to- conduct a pathway aual}'ms early in the pm_lem
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_Expcsure pathways wete 1dmt:|ﬁed mnmdermg the sumoe, mechanisms of release, type and =
. location of contaminants at the site; the probable environmental- fate:{persistence, partitioning,
* transport, and intermedia transfer) of these contaminants, and the location and activities of
: 'putentlally exposed receptors, Table 2-1 identifies the matrix of factors considered in the . -
- exposure pathway. scresning process. Tbe primary objective of the pathway analysis ‘was fo-
+ ‘identify -complete -pathways and give rcasonable -asFamptions abeut-ftnre -conditions: Aﬂ

:‘exposure pathway is consideted-complete if a linkcan be shown between one -or more” - .'

. contaminant sources, through one- or more: environmental transport processes, or 10 &1 SXPOSUIe
. point where human. or ‘ecological  receptors are present. Identification of potentiatly. mmplete
pathways is a qualitative judgement. - Procedures used were intended to be conservatives-.
Identification of a compiete pathway doés-not necessarily indicate that adverse effects will oceur; .

it indicates that the effort to mumtor releases is worthwhile from the standpomt of prutcctmg
human health and the environment. -

Table 2-4 Potential Exposure Route M’Etl‘hl{

_ cnmﬂa_wr OF EXPOSURE mmn&‘“‘ | FACTORS TO BE CONSIDERED

Affecied Emirﬁnmantal Media - Air

Graundwater

Swface Watar

Sadiment

Suface Soil

Subgurface Soil

Aquatic Biota

E L Terrastrial Biota

| Contaminant Tranaport Pathway : Aitbeme transpont

T i ) o : Groundwabar migration

Surface water runaff

Sediment transporl

Infiltration’

Percolatich

Surfage sof arosion

Transport of aquatic biota

: | Terrestrisl biota migratien .

Current and fulure recepiors : Human On-site workers, off-siie o

o ' . : - workers amd students, off-site
residential, regreational. -

Ecological On-gite aguatic, off-site

: . aquatic, on-site terrestrjal,
off-site larrestrial.

Environmental Physiochemical conditions-of
envirormantal media,
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Tabie 2-4 Potential Exposure Route Matix {Continued)

FACTORS TO BE CONGIDERED

Biota
Cross Madia

COMPONENT OF EXPOSURE ASSEESHEHT
FRoutss of Expﬂsura hir medi*i‘.lm ' Afr fnhsilation; immearsicn
. Groundwater . ingesticn, dermal contact . -
Surface wotar . ingestion, dermal contact -
Sadiment . ingestion, dermal contact
Surface Soll * Ingesticn, dermal contact

Subsurface scil Ingeastion, darmal contact
Ingsstion, dermsl contaet

Tranafara

2.2 Mumturing Program Ratiuna]e '

"The critical pathway analyses {radmnuchde and mediz) conducted for the WSSRAP
included bath the Weldon ‘Spring Quary and the Weldon Spring Chemical Plant, and are

- presenigd - Table 2-2.

These analyses were based on data developed during various

. .characterization and monitoring stadies, .and from site specific c.'ntana, site spemﬁc- assumptmns,
E and the matrix of potential exposure | routes,

Table 2-2 Exposure Scenarios Evaluated for Monitoring

PATHWAY
- SELECTED.
. - FOR o .
RECEPTOR EXPOSURE SCENARIO MONITORING "RATIONALE .
Off-slte’ Ingestion of small game Mo . Ingastion of small game -
Residants animals ffi contact with artimals-by resldants 13 -
' corfaminant source areas. assuntéd Jow due 1o large
. buffer zone of wiidlife ares.
ingestion of groundwater Yes Potential use of groundwater:
from well downgradient ' as a source for deinking water
from site sources.* by fesidents
Inhalafion of particulates. Yes Potential inhalation of alrbome
dispersad through wind particulates by nearby
erosion and ramed!al - residents.
actiong, 1 K : .
inhalatior of radon and Yos - Potantial inhalation of radon and
thoron gas emitted from thoron gas by nearby residants
radium conlaminated saits : '
and cthar wastes materials -

DOEOR21548-424, Rey, 7
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hpAaccess-to or dse-of

the close proximity of the St. Ghaﬂes County well fiald,

PATRWAY :
_ , SELECTED )
o n FOR . ’
RECEPTOR EXPOSURE SCENARIO MONITORING . ‘RATIONALE
' ' Dermal cantact with No - Liermal confact with R
alrbgrne and depusited radiclogically comtaminated - Y
particulates particulates is not cansndhrad a
substantial exposure '
_mechanism,
Ingestion of surface water 1 Yes Potential for ingestion duﬂo
andfor sediment. ' racreational aclivity in off-site
. - . . downsiream watgrs. .
Wildtife Area Inhalation of particulates Yes Potentlal Inhatation of alrt:ornh
Visitors dispersed through wind .| particuletes by wildlie grea
' . erosion and remadial action, | wigltgrs.
Inhalation of radon dand Yes Potential inhalation of radon and
thoran gas emitied from 1 thoron gas by nearby residents
radlum contaminated soils : -
and other waste materials . '
Ingestion of game and fish Yag Potentlal ingsstion of gante and -
inhabiting wildlife arsa, fieh inhabiting wildlifa area-
' ' collected during huntiig an-d
: f:shmg BAASCNS. n
Ingestlen of spring and. - ¥es Potantial exposure thmgh
surface water and contact : ingestion of, or contact with,
with sediments while -] surface water in wildlife areas,
swimming or wading. _ . '
Dermal contact with No Dermal contact with
airborna and depasitad radiclogically contaminated
particulates, particutates s not considered &
. .substantial expdsure '
) mechanism. |
Tarrastrial Blota- | Ingestion of suface water,’ Mo Previous studies have mdm&teﬁ
fon site) sadiments, or vegetation, or no substantlat uptake orrigk.
: : 1 inhalation of air particulates, : - S
- Tarrestrial Bicta - | ingestion of surface watar, . Yas Poiential- human consemption of
{off site) sediments, or vegatation, of agricwtural prnduetsfterreatnal
. "t inhalatlon of alé particulatas. fond. stufls, .
Aguatic Biofa liptake of surface waler and Mo Previous studiss have _tndmatm:l _
{on.gite} contacl with gedintents. no. aubstantial uptake or risk..
4 Ingestion of invertebrates No Pravious siudies have indicated -
e | and vegetation, no subistantial uptake of risk.
Aquatic Biota - Uptaka of surface water and Yes _Potential hurran consumption
{off site) centac! with agdiments. ‘of game fish in contact with
. . ’ | surfdce walsr and sediments. |
Ingestion of inverizbrates Yas -Potential human consumption -
.anr.! vegetation.’ of game figh which ingast
1m.rarlehrﬂtas and uegufalrun
* Tha presant axposure scanarto for graundwater at the chemical plant and the quarry ie ramatlonal tharafare,.

undwatsr js-expacted. - Groundwater is monitored: duar!n relurgum al SpTings and. i )

GOEORFZ1 548424, Rav_ 7
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S:te specific criteria considered in paihwajr analyses mcluded physmal cherm::al and ‘
biological . characteristics “of the radionuclides and chemical contaminants ‘detected, spatial
- - distribution, concentration, depth to groundwater, geology of the area, climatic conditions, how -
the area is used by the puhhn and mldhfe and the pi'-.‘)xumty of mntanunawd sites 130 potential

rcceptnrs
Site specific assumptions were as follows:
¢ Oif-site-residents have ﬁmitﬂi.ms to the: (:-::«ntmﬁinant'snurce areas.

o Access of offsite’ lazge game animals to contammant source areas is limited by
p&nﬂwter fcncmg :

. Prelongpd or year round use of on-site water bﬂ;dies by waterfow] is limited.

e Frequency and duration of wildlife area visits per individual is low (Ref. 8). .~ . |.
¢ Average annual consumption of radiologtcal contaminated game animals and fish per

. individual is low in comparison with total per capita garne and fish consumption. ~ -

.- ‘The monitoring programs described in- the -following-subsections. were designed with
- specific knowledge of the active pathways and -the. pathway analyses performed.. Completed-
© remedial actions are accounted for in determining the program. Each medta—speclﬁc mnmtm'mg
‘and analysis program. fﬂlluws a general rationale.

2.2.1 Surface Water .
_ Surfase: water is mﬂumced by two general machamsms '

o Storm water that-flows. from the site may catry site-source contammants Mso, small
guantities of water migrate from the site on a regular basis due to activities. such as
-dust control activities and discharge of water retained in excavations. Watér from the
site and ¢ quarry water treatment pIants is discharged directly tu ﬂ]ﬂ Missouti River and
does nof contact contarninatits,

. Cnntanuuants m sed:lmem on site and In streamn chanmls ma}r be rﬂsuspanded
Rﬂmaimng gite features receiving surface water are smnpted and contaminant lwem are 1

measyred. The migrating surface waters ate subsequently sampled along their courses to track
thelr bnhmm untif the mntfammant concentrations are indiscernible from backgmund ievels,
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: 2.2 2 Gruuudwater '

The hydrology and h}rdmgeulogy of the Weldon Spnng site have been extensively .
studied, and separate regimes have been identified for the chemical piant and the quarr;.r based on
spat:lal separation and dlﬂ’enng geology.

: - - The'preseni conceptual modet of the hydmg;euicsgm regl:me at’ thrcharmcal plant: ,anﬂ ﬂ:e
. 1affittate pits incorpotates diffuse flow. throngh the fractored limestone with 2 strong inflyence,of.
discrete. groundwater movement through solution -enlarged fractures, ‘conduits, and zones of
strongly weathered limestone. Monitoring welils are used to monitor the quality of the
groundwater and trends which may accur over time due to site related activitics. Converging.
conduits and: structural bedrock lows allow for discreté flow, which then emerges at springs.
Appropriste ‘monitoring of the emerging springs addresses tha primary mechanism of
groundwater movement fmm the site. '

The preact_l_t mneepmal-. model of the hydrogeologic regime for the quarry incorporates
fracture flaw through bedrock and flow through alluvium. Groundwater movement ‘in the
limestone upits in the quarry is predominately controlled by the interconnceted fractures and
.. bedding planes. Groundwatér. movement in the alluvium is dependent on.the composition and.

. . grain size distribution of the sediments. Slower and more restricted movement is associased- with...
. ..clays and fine. grained deposits‘occurring. primarily north of the. Femune Osage-Slough. - -Greater:. -

- velocities and- volumes. occur in the-coarse sand, gravel; and -cobbles present in the Missouri-
aflavium, which is-south of the slough. Monitoring wells are used to monitor the groundwater .
guality and contaminant trends in bedrock and alluvium north of the slough and the gmundwater '

guatity i the river alluvium south of the' quarty. '

223 Air and Atmospheric Migration I

Alrbm'ne releases and atmospheric migration of radmacﬁve and chemical contaminants
constitute a broad set of exposure pathways, Characterization studies indicate that the only -
significant sources of airborne contamination from site-reiated wastes lie within the boundaries
of the chemical plant and raffinate pits. ‘As remedial activities disturb. source areas, the potential
for increased airborne emissions is high., ' Intensive site-specific and work-area monitoring will
provide kmowledge of real-time airborne emission levels. In.addition, monitoring will be.
supplemented with predictive modeling as deemed necessary to assess irpaéts of future remedjal |
. actions on autc-rne concentrations-of radionuclides at fence line and c¢ritical receptor locations.
At appropriate level of on-site meteorological monitoring has been salected to support mudehng
acuwtlﬁs '

_ Radioactive airborne par.ticula:ﬁs,' taden gas, and atmospheric radiation .re':ie:asﬁd-fmm' :
‘both- the chemical plant and quarry source areas pass the facility boundaries while migrating 6"~
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uncoritrotled ot public access areas Bite penmeter monitoring will be used to detect and mﬂmtnt
the migration of these constituents to offesite areas. Finally, specific off-site locations near the
. .-site where-there is concentrated -human activity are mnsldemd "eritical rweptdr" locations and
- will cantmua to receive focused atlaanuon

2.2.4 Snil and Sediment

Soit and seditnent on and around the Weldon Spring site have become contaminated fmm- |
past plant operations, and in SOME CaZes, ccmmme o receive contaminants due to m:gratiﬁn ﬁmn
more highly contaminated adjacent arcas.

Although soils are not directly sampled as part of the EMP, runoff from contarinated

-soils is monitored as part of the surface water program.and airboine particulates are monitored as
part of the air program. Soils remained in a relatively stable condition wntit 1995 when
" numerous’ remediation activities were initiated which involved the removal of contaminated
soils. To minimize the amount of omﬂmun_aunn that might be mobilized by surface water ungff
from these contaminated areas, erosion and - sediment control measurgs are implemented and.the.
surface water monitoring program menitors the levels of suspended and settleable solids leaving -
. the site during these ongoing ‘remedial actions. I addition, metals of concem (As, Cr, Pb, and -, :
. TI), Ra-226, Ra-228, and. mtuplc ‘thorjum. are. p:}dmall,y monitored at, NPDES . storm. water. .
- outfalls. The air-monitering. pregram, combined. with air modeling, when appropriate,Assesses .
potential impacts to off-site receptors. It also assesses the.possibility that-contaminated sml _

uidhedwpersed into the mxﬁurmganﬂvmasand pnte:mﬂymlgrﬁts from the site. -

_ Sediments, .which are defined as solid materials mohlhzad by surface water ﬂaw and
.- -which accurnulate to some discernible depth-in: and-along the strearn channels and lake: botlaoms,*{
_ have been characterized during remedial investigations of the Weldon Spring site and quafry,
- Beveral drainage ways have been, or will be, remediated based on the characterizations. That |-
characterization,- along with the biotogical and surface. water sampling results, wﬂfl meet the
enwr{mmemai nmmmnng data needs of the project.

- 2.25 Biﬂlngtcai Media

. Biological factﬂrs, :mch as animals in a biouptake chain, may be sampled: to prtw:de
' swveﬂlancc of the environmental and-potential hurian pathways, Biouptake sampling of fish'at . -
surrounding wildlife areas began in 1987, Radionuclidés in- aquatic ecosystemis have bean

_ monijtored to assess environmental: conditions by using betithic invertebraies as indicators of
water quality. Because resulis of this monitoring show that the dose to aquatic organisras is less -
than the protective guideline of 1 rad/day, monitoring of benthic invertebrates has been reduced
toammllamcalevelasdembedmﬁ&ctmn3432 .
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3. ENVIRDWTAL SURVEH.LANCE

-The environmental surveillance program for the Weldnn Epnng Site Remedial :Action - - |
Project (WSSRAP) is based on a pathway atialysis for pusmhleex;:osure routes and receptors in
* aocordance with Department of Energy Order 5400.1 and 5480.5-and the Regulatory Guide

(Ref. 5). - The pathway : analysis -is- described ‘in Section® 2.1.: ~Exposurs routes-requiring |

surveiltance are: air, - surface water, - groundwater, and bielogical mediz.  Radiologicat .
concentrations obtained for each of these media are used to estimate pubhc dose and ta pmwée'
compliance data for applicable envirormental regulations. -

- Thc envirenmental surveillance pmgram for each medium is hased on the appl:qable
" regulations, the hazard potentisl of radiological and chemical contaminants, the amount and
concentration of contaminants, and the impacts on the environment. During the year 2008
monitoring Teguirements are expecied to be reduced as major milestones (cell closure, site water
treatment . plant . demolition, etc) are reached. Sampling locations, frequency, and analyses
required to determine the ambient emumnmental levels fm' each medium are summarized in the
foltowing sections, : _

" 3.1 Surface Water. Surveillme ngram

- Surface water samples w}cﬂnunnemhcmﬂlmtedﬁmnlocatmmﬂmam lmuwnta%ef'
potentially could be; or have been affected by elevated ‘concentrations. of -contaminarits from
- either the chemical plant and raffinate pits or the quarry. Because of the’ differing topagraphy '
and hydrotogic conditions at the chemical plant and the quarry, surface water sampling programs.

.. for each of these areas are described separately. . The WSSRAP. has incorporated spring .
' monitoring under the groundwater monitoring -program, - consistent: with the -draft: U8~ -

‘Environmental Protection Agency. guidance for groundwater monitoring in karst terrains, The
data on vontaminants in: spring water will be more directly cortrelated to levels in groundwater h}'
using mnvenﬂonal groundwater instead of surface water, monitoring techmqu-:s

" 3,1.1 Suiface Water Evniuatmn .

A surveillance program, which lneludes mﬂmtunng pnteetﬁtaﬂy m:lp&ctﬂd surface water,
- has been established to determine the distribution of radiochemical and chemical contaminants
that have migrated from the Weldon Spring site. Monitoring results are alsoused to measure the
effectiveness of site remedial activities. The environmental surveillance program for surface -
‘water will be conducted in accordance with the requirements of Deparunent of Energy Orders
5400.1, 546‘.‘) 5, and the Regulatory Gmds (Ref. 5). ) :
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3.1.2 Surface Water Moui«lrmu Progrmm at the Weldun Spring C]l&mmal Plant am‘!
Raffinate Pits Areas - :

Surface water draamng from the chemical plant and raﬁ'mate pit areds tra‘nspnrts both | .
- - dissolved and suspended contaminants from waste materials distributed about remaining areas of .
.- .the site that have not yet been remediated. Five monitoring.locations (Figare 3-1).have: beeni: |

. chosen . to provide data necessary to monitor the impact of ‘contaminants- deliveted - to' -
- -downgradient streams- and -water: features. The locations of the -monitering: pumts a.m:l ﬁﬁ*

- purpose for monitoring are described in the foﬂuvnng muons

~3.1.2.1 Rationale

_ 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,
. -egtablished a detailed profile of the: complex hydrogeologic syste.m that influences the flowof |
- surface water from the site. The chemical plant/raffinate pits area is located on the Missouri--

~ Mississippi River surface water drainage divide. Raffinate Pits-1 and-2 have been dewaigred and
- sludge hes been removed; and :Raffinate Pits 3 and 4 have been remediated, backfitied, and -
graded. -The topography is gently undulating and generally slopes northward to the Miss:smppi
River, Streams do not cross the property, buk incipient drainageways convey surface watsr

s+ gipofF.to off-site: streams. Part. of the surface- drainage from the raffinate pit asca discharges'to:
© . the west to.an intermittent stream in the Army-Reserve Training Atea via a sedimentation-basin -

‘downstream .of the Ash Pond area. The Ash Pond area has been remediated, backfilled, and- ;
graded. Several much smaller stream ‘bodies, including Ouifail NP-0004, that receive flow from

' the zaffingte pit. area, also discharge.to this watershed. . Discharges from these locations, combiie. - : e

near St. Charles County Road D and flow northward into Lake 35 in the August A. Eusoga
Conservation Area, then to Schote Creek, which in tum enters Dardenne Creek and ﬁnally
discharges into the Mississippi River. A second surface drainage system ultimately. reaching the
Mississippi River drains the northeastern ares of the site. The watershed, which has largely been .
remediated, discharges at OQutfait NP-0002. -Sedimentation Basin 1, which previously detained
-most of the water in the NP-0002 watershed, is now used as a retention basin, A storm water .

“gewer system that previously drained land surfaces from the northem portion of the buildings

area has been removed. All flows, except runoff from the perking. lot, are now surface flows. -
Drainage from the northeastern area of the site enters Lake 36 in the August A. Busch-

: 'Cnnservannn Area. Lake 36 in.turn dischnrgas into Lake - 35 whmh dlscharges inta Schnte s e

Creek. -

: A thn'd watershed dirscts stmn water rurmﬂ" from the scuﬂmm portion of the. chemu;al
_plant southeast to the Missouri River by way of the Southeast Drainage. In the past, infiltration
__'andmﬂuwufsturmmﬁﬂoﬁeﬂmﬂon&dmmmﬂsMwMHﬁmm '
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Southeast: Drainage. The sewers were then terminated at pump stations and the waler was’

. pumped to the site water treatment plant.. The sewer lines downstream of the lift stations were

 either removed or plugged. Dufing foundation and contaminated soil removal, the abandoned: |
stnitary and process sewers were removed and the pump stations were shut down. In the past,
runcff in this watershed was partially directed to a sedimentation basin. . During 1999, this basin
was converted to an effluent pond for the site water treatment piant. Al runoﬂ’ Bow ﬂnws.--_

d1rectly off site.

: - Storm water flowing from - the site watersheds may, ‘it some instances, -still- ‘contact
- contaminated soil-and .miscellaneous -other debris; therefore, downstream locations:as. neted
below will be monitored to determine the efféct of site discharges on dowsstream surface waters.
Momtonng results are also used to maasure the effectiveness of site remedlal activities.

3122 Monitoring Locations

All drainage features monitored by the surface water surveillance program at the Weldon

Spring Chemical Plant and mffinate pits area are situated on the north (Mississippi River) side of

 the drainage divide. The routine monitoring locations are numbered SW-2004, $W-2005,

- §W-2012, SW-2016, and: SW-2024. (Figure 3-1).. .Sampling Location . SW-2016, at .the - o
_ . intersection of Dardenne Creek and County Highway N; monitors any condribution of ‘site’.

. derived contaminants to Schote and Dardenne Creeks.. Location SW-2024, Schote Creek at.

Route-X, has.-been added to menitof. Schote Creek at a loeation just before it enters Dardenne |-

Creek. Locations SW-2004, SW-2003, and SW-2012 monitor the three lakes in the August A,
Busch Memorial Conservation Area that lie within the watershed n‘nm#diatﬂly downstream Gf the
chelmcal plant gite,

3, 1_,2.3 Mqﬁitﬂrtng Schednle -

All surface water locations' tetained in the monitoring program. for 2000 will be .

monitored. for uranium according to the schedule in Table 3-1. Samples will be colleeted ohce a.

. quarter. To allow a more timely receipt of results, samptes. will be analyzed using the site kinetic B

phosphotescent analyzer (KPA) and contract laboratories. [f uranitumn levels-are elevated at the
National Poliutant Discharge Elimination System (NPDES) cutfalls (as determined .by - KPA-

resuit) then downstream surface water samples will be analyzed on at least a monthly hams until-

elevated levels decrease. The uranivm concentration that constitutes an elevated level is location . = -

specific and will be determined on a case-by-case basis based on historical data and ‘best

professional judgment for that location. Other site derived contaminant. paramgters: were-
removed from thie monitoring schedule iz .the past because they remained below water quality - -
standards- at these locations and it was determtined that on-site sources were eliminated. Data . & .-
generated fiom. this surface water sampling will be.reviewed in accordance with Procedure :
ES&H 1.1:7. The data will be compared, as described in"Procedure’ ES&H 1.1.7, to historicat.
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' data and reference values as. shown in Appendix E, Tabtes -1 and E-2, to determine 1f thf:
concentrations are “sbove normal.” *Above normal” vafues are teporied to the U.S. Deparhmnt
- of Energy (DOE) and other agenmas ina timely manney as outlmed in Procedm‘e ES&H i '?

' Tabla 3-1 Weldon Spring Chemical Plant Surface Water Moniloring Program ek

TOCATION ' T FARAMETER

FREQUENCY
SW-2004 - 1 Total tranism® 1@
SW-2006 ) Total Liranpum® Q
SINC2D02 ' k Total-LUranium* Q
“SW-2048 : . Tatak:Uranium* [4]
SWh2024 . o .- | Tutad Uraplum®* a
* Contract Eaburatury and on-Eite KPA -

G Quartey.

313 Surfnce Water Mommnng Prugram for the Weldon Sprmg Quarr_v,r

. Slx surface water. m.umturmg locations near the. quarry will be routinely sampied for-
: 1999 _These.Jocations were chosen. to-itivestigate and: document whether surface waters. near' the:

-quarry “have -been -affected by mobilization of residual . quurry. wastaes aud mlgratmrr nf*
- contaminated groundwater into surface watf:rs near the quarry.

3.131Ratmnale- | . A - ]

‘The quarry is located on the nnrthern bluff of the Missouri River valiey. Stirface water”
wiihin the quarry collects in the quarry pond; therefore, there is no direct surface water Tunoff
from the quarry. When the quarry -sump is not in a pumped-down condition, movement of -
contaminated growndwater through the fractured bedrock of the quarry info the fine-grained .
alluvium to the Femme Osage Slough has resulied in elevated uranivm leveis in the slough
water. The slﬂugh is foufinely monitored because it has been affected by contamiuated
: gmundwater migrating from the.guarry. Because bulk waste has been removed from the guarry, .
monitoring will also demonstrate the effect of bulk waste removal oni surface water quality. -

" 3.1.3.2 Monitoring Locations

Six sampling locations, SW—iﬁDS thmugh SW-1005, SW-1007, SW-1009, and SW—II}I{]

_(Flgure 3.2), are distributed along the Femme Osage Slough west of, adjacent to, and east of the | -
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quan'_v These iocations within the slough were chosen to prﬂwde representatwc data fur arﬁas
that are potentially impacted by. the quarry contamination.

- 313.3MnmturmgSc]mdule L L

The muniturhg.schedule for sampling locations in the Fernine Osage Slough is .gi',fmein--__
Table 3+2. All surface water locations will continue o be-monitored quarterly by on-site KPA
for total uranium. However, due fo-elevated total uranium jevels detected at slough locations in
1999, uranivm. satiples. will be analyzed by off-site laboratories semiannually in suppert of ot |
site results. Continued monitoring will:allow trends to be identified in addition to malntmmng a:
- surveiliancs of total m‘amum in water bodies near the quarry,

Table 3-2 W&idn_:-n_ Spring Quarry Surface Water Monlioring Analytcal Program

R - TOTAL URANIUM - | I .
LOCATION "~ OFFSITE ANALYSIS ON-SITE ANALYSIS (KPAY .~
SW-1003 -- ' & , - Q
S\W-1004 S Q
o | SW-1008 5 0 .
| sw-1807 8 Q
| Sw-1009 g Q.
) AR $ Q )
Q Quarterly .
- 8 -Samlannual

. KPA  Kineticphogphorescent analyzar{m eite}

Data generated from this surface water sampling will be reviewed in accordance with
Procedure ES&H 1.1.7. The data wilt be compared to historical data and reference values a3
shown in Appendix E, Tables E-1 and E-2, to determine as described in Procedure ES&H 1.1.7,
i the coricentrations are-"above normal." " Abové normal” values are'reported to the DOE and
' uthe:r agencms as outlined in Proceduze ES&H 1.1.7. SRS _ .

3.2 Groundwater Surveillance ng;ram _

Groundwater samples will be cotlected from locations at the chemical plant and quarty .
areas where groundwater is known to be affected or has the potential to be affected by -
contaminants. . Due to the differing bydrology and hydrogéology of the two areas, these :
g;mundwati:r monitoring programs are discussed separately.

. -
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Groundwater beneath several waste storage facilities at both the chemical ‘plant and
quarry is monitored to comply with the intent of 40 CFR 246, -SubpartF and 10 CSR 25-
7.264(2KF). A separate monitoring pmgmm has been established for these famhtms anx! is
outlined in Smtmn 324, _ ) '

3.2.1 Groundwater Evaluation

Groundwater wu:hm ardd around the chemical plant and quarry has been rﬁdiﬂ_lﬂgically

- and- chemically characterized -through sampling -and anaiyses. A -surveillance. program.that: -

"includes monitoring of potentially .affested” groundwater hes been established to monitor:
m&uluglcal and chemical’ conditions. The groundwater surveillance pmg;ram has Been
developed based upon applicable regulations, hazard potential of contaminated soil or effluents,

-quantities, ard concentrations of contaminants in soil or effluents, public interest, and the |

potential or actual effects on groundwater. The environmental surveillance program for
groundwatet will be conducted in accordance with the requirements of the Department of Energy
Drda:s 54[](} l 5400.5, and the Regulatory Guide (Ref. 5). '

Ll

' :3.2.1.1..Gr¢undwmr Charactemat_mll

~ Potential exposure. pathways: were-determined based .on the sampling. of- g‘uundwater

. = wyithin, and mear; the-chemical plant-and the quarry, . Cheitiical ‘and tadiologieal characterizationys

- of the groundwater and aquifer characierization were provided -through the implementation-of -

‘work plans, sampling plans, and aquifer characterization plans. These plans were approved by .
. the Department of Energy and the U.S. Environmental Protection Agency, and included.
..-environmental monitoring, selection..of sampling locationis, procedures, equipment,. froquency:

. . and analyses required, minimum detection linits, and jevels of qmﬁqr.-assmamchualityamm:ﬁ:

Evaluation: of the characterization data and potential exposure pathways provided the basis for
~ the greundwater environmenta} surveillance program described in this- monitoring plan,

'In addition to the chemicalfradiochemical chatacterization, changes in the static = |

* groundwater level are monitored either marmally or with dedicated transducers. Manual readings

are taken quarterly at the chemical plant, bimonthiy at the quarry, and during sampling events.

When considered necessary, dedicated electronic pressure transducers aré installed in ce.rtam
wells to document the natural water levei fluctaations on a daily baisis.

Qualsty control samples {mcludlng duplicate, matrix spike, ﬁeld blank equipment blank,
and water blank samples) are notancluded in this schedule, but are collected in accordance with -
the Sample Management Guide (Ref. 10). Sampling frequency, collection methods, and sample
handling protocols for quality control samples are discussed in Section 7, Quality Assurance.

DOE/OR/Z1M48-424, Rew. 7 . 25




ENWR::NHENTALMWTGRINGFLAN : B ' L . 122088

3212 Paratieter Categories

“The following . radiological and chemical parametcr categories will be mamtomd in -

groundwater at selected quarry and chemical plant iocatlﬁns because - surula: mntmunmt
mnsuumntsarepmantatbotharm - . o

‘Total Uramum: Uramum:samntanunantnfcﬁnmmatbm&athe quarzﬁrandﬂm

chemica)l plant because of former uraninm refining process § and-1affinate stotage at the

--chemical ‘plant and ‘the disposal of  uranium omﬂamumted materials. and- process |

- wastes at the quarry.

Radia}ogical Parameters: Radiological paﬁmet&s consisting of gTOSS alpha,gmﬁ

beta, Th-228, Th-230, Th-232, Ra-226, and Ra-228 are monitored at both the quarry |~

and 1ha chemical plant because of theit pre&mce in liranium residuss at each ia_ite.

Nitroaromatic Cﬂmpnunds Nltraammat:c cnmpmmds are contaminants of concern at
both the quarry and the chemical plant because of the previous. production of

trinitrotoluene (TNT) and dinitrotoluene (DNT) at the Weldon Spring Ordnmca -
" Works and the disposal of TNT/DNT contaminated materials-at the- quarry. ~ - - -
Groundwater . at both sites will be.monitored for .1;3,5-Trinitrobenzene. {'ITNB},

1,3-Dinitrebenzene (DNB) 2,4,6-TNT; 2,4-DNT; 2,6-DNT; an.dmtmbenzem ,{NB)

Metals: Metals are monitored at selected locations at th&chenucal plant and quarry
well field because of their presence in waste materials and soil.

: Sulfate-Nitra.te::- Both nitrate and-sulfate am'cuntamimms-u_f-cnnﬁm becanse of their

.. presence as residual products during the uranium purification process at the chemical

plant and in the production of nitroaromatics. at the ordnance works. Nitrate and

_ sylfate levels aré elevated in the raffinate pits and at some groundwater locations at
the chemical plant. Elevatad sulfate levels have been observed in monitoring wells

adjacent to the quarry and in the alluvium north of the Fernme Osage Slough. Nitrate
and suifate provide potentially important conmstraints on the areal extent of
contaminationi plumes becaunse these parameters generally behave ay conserved
elements in the groundwater system (i.c., they are not strongiy affected h:,r sorpHor,
precipitation, or degradannn reactions).

\f‘olatlle Organic Compounds (VOCs): VQCs have been detected in groundwates ai;-
localized areas of the chemical plant, specifically in the vicinity of Raffinate Pits3 .

- and 4, and near the northwest perimeter of the site. The identified VOCs are -
.. chlorinated hydrocarbons; which most likely originated from-discarded degreasing .

“ agents/solvents nsed on equiprnent during plant operations.
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The parameters listed above are monitored to assess contamination levels in the aquifers;

migration of contaminants within. the groundwater system, the potentiad: for exposure’ to the
puhhc and 1he environment, and the effectiveness of remediation activities at the site.

3.2.1.3 Groundwater Est.mmd Release Quantities and Public Doses. ... - - L S|

. *One objective of thc groundwater mumtomig program at both the chemical plant and the-
- guarry is to-coliect sufficient date to-estimate the approximiate quantity of radionuclides.released:
-along a given mlgratmn route. This information will be used to calculate the public. dose to- . :

hypothetical groundwater users. At present, no wells within a-1.6 km (1 mi}- radms of the
chermcal plant site are actively pumpecl as water supphes

. 322 Grﬂunﬂwater Monitoring Program for the Weldon Spring (,)_uarr;r

'Fifty-six groundwater mﬂrﬁtoﬁng locations hdve been selected for routine lIIOﬂitDﬁilg at

the. Weldon Spring Quarry and surrounding vicinity properties which . inchide the St. Charles .

- .County municipal well field. Groundwater monitoring has been routinely conducted at -the
. quarry gince 1987 to satisfy requirements specified in DOE 5400.1 and the Regulatory Guide:
(Ref: 5): The monitering program. is designed .and updated annually to monitar effects-of: the

3221 Geuiugy and Hydmgenhgy

- The geology. of-the quarry afea is gencrally separated inte upland overburden, hﬁsmuﬂ

River alluvium, and bedrock. The Missouri River alluvium and bedrock units yield useable -
~quantities of groundwater, and it is within ‘these units that the: groundwater ig mumtured Gﬂm&l
descriptions of each unit follow.

" The unmnsuhd&tad upland mai:f:nal overlying hedmck cunsms of up to 9.2 m {30 ft) of.

silty clay soil and loess deposits. A residual soil is present in some areas between the silty clay

1._ :'

and the bedrock; however, the upland seils near the quarry are generally not saturated. )

. The sediments comprising the alluvium along the Missouri River vary from clays, silts, -
and sands, to gravels, cobbles, and boulders. The maximum alluvium thickness near the quarry -
is approximately 31 m (100 ft). ‘The alluvium is laterally discontinuous and is truncated at the

erosional contact with Paleozoiv-bedrock bluffs, The alluviwm thickness increases dramatically

-, with distance from the bluffs. Silts and clays with. minor amounts. of sand are ‘the pritnary -

_ sediments between the bhuffs.and the Femme Osage Slough. The thick, water-producing sands

and gravels of the alluvial arquifer between the Femme Osage Siough and the Misseuri River give |
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way. to fine- gramed organically rich overbank depnrslts bem:aﬂ1 the slough. The potmtlemetrm
surface of the alluvial aquifer finctnates in, response to-pumiping -of the-8t. Charles County..
- production wells and the stage. of the Missouri Elver The Mlssmm Rfver is 1he pnmary
recharge source for the alluvial aquifer, ) '

-+ . Bedrock at the- Weidon Spring Quarry consists-of three- distinct-Ondovician formations:~ |
- They are, in descending order, the Kimmswick Limestone,- the- limestone-and shale: of the”
‘Decorah Group, and-the Plattin Limestone. The Kipamswick Limestone is-a coarsely crystaltine-

- Kmestone with mamerous near vertical solution-ealarged joints. The Fecorah Group-tonsists-of =~
interbedded limestone and green-shale; it is approximately 9.2 m (30 fi) thick, and is hiogizentally -

fractured. The Plattin Limestone is a thinly bedded Iuncstunﬂ abnut 31 mio 38 m (lﬂﬂ fito 125
ft) thick. : :

- 3.2.2.2 Ratmnale

Residual -radiological and chemwal levels remmmng in the quarty groundwater are: t}f '
concern hecause of the close proximity to the St. Charles County well field, which is located.
. .approximately. 0.8 km (0.5.mi). to. the south.. Bufk waste removal was completed at. the quarry . -

- during 1995; therefore, additional imtroduction of contaminants. to the gioundwater. system-|
:shoutd not.occur. - Monitoring will. continue, hﬂwver, due to the prasenc&nf elevated lovels. ni
uranium in groundwater north of the slnugh . :

Well ﬁeld protection is a sensitive issue for the public; the Departtent of Energy, and
other regulatory agencies, The Department of Energy has issued a mumber of orders providing
direction on the assessment of exposure to.the. public, including directions. for. protection fram. ...
radiation and-chemicals, where applicable: -The groundwater monitosing program at the-quarry*
and well field has been dem,gned to pmwde the necessary data to acmmphsh the fnllomg
objectives:

+ Protect public health and the environment. This objective includes: - assessing
whether present contaminant levels exceed State; and Federal water quality standards,
or Department of Energy derived concentration guidelines; detecting exceedence of

_ background levels at the quarry and the St. Charles County well fietd; and mumtnnng -
conceniration u'ends of contaminagis.

+ Provide infurmation on the effects of bulk waste removal on the groundwater,
Perform spaﬁal and terporal trend analyses,

Under the Record of Decision (Ref, 3) for the Quarry Residual Dperable Unit {QRDU}, '
. the selected action (pump and treat) includes groundwater contarnination mnmtnrmg to provide
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data ﬁnr verifying that conditions in the quarr}r area and the well ﬁeld r&mmn pmtcc:nvc of hurnan
heilth and the environment and that contaminant levels decrease with time. Under the proposed
routine, samplmg and-analysis-of iranium and nitroaromatic compounds in groundwater will be.
. - performed, Proposed femedial design activities will define an optimal -monitoring network,
.- identify appropriate frequencies.and. parameters for mumtonng apd pmwde for interpretations,.
for the residuals. phase of the QRHU .This long-term: menﬂmngm “wdl] b mrpmmi
into. the Environmental Mt}mtnnng Pragram for the Weldon Sprmg site'at a future date: -

. S.Z.Z.B.qutu_rmg Locations

: Currently, 38 wells, including eight. municipal production wells, four county-owned
mionitoring "wells, and 26 Department of Energy monitoring wells; are sereened within the
- alluvial material located between the quarry and the Missowri River (see Figures 3-3 and 3-4).
Seven of the wells, MW-1035 through MW-1041 (Table 3-6), are located - west of the. quarty (o .
- .monitor the immediate area-around the quarry water treatment plant equalization basin, Since

1994, wells MW-1035 through MW-1037, - MW-1040, and MW-104i (Table 3-6) have been
-monitored under a separate program discussed in Section 3.2.4. Eight wells, MW-1606 through
MW-1009, MW-1014, MW-1016, M’W«lﬂiS and MW-1049 ({Table 3-3} are located between the
" quarry-and the slough to monitor.contaminant migration south of the quarry within the alhwium,, -
- Momtﬂrmg wells MW-1010, MW-1011, MW-1017 through MW- 1023 {Table.3-3), MW-1024..
- (Table.3=2) and MW-1044 (Table 3-3) aré located south-of the slough within.the. alluvium snd.
are monitored to allow detection of contaminants south of the slough.- St. Charles County
monitoring ‘wells RMW-1 through RMW-4 (Table 3-4) are monitored to provide an eatly’
wagning of contaminant migration foward the county. production weli field, if this should ocenir, . -

... The eight county mugicipal wells, PW—Z through PW-9 (Table 3-4), are. glso naonitored to\detent-.-.. .

+ -the presence of amy quarry mntanu.nams affecting the - ‘quality-of the imnicipat well field: water :
_ suppl}' |

Currently, . 18 Department. of Ennrg}r mmutonng wells are screened within elthar the:':
Kimmsiwick-Decorah or Plattin Formatiotis to monitor contaminants near the quarry within the-
bedrock (Figure 3-3). Memtonng wells MW-1002, MW-1004, MW-1005, MW-10i2,

MW-1013, MW-1015, MW-1026, MW-1027, MW-1029; MW-1030, MW-1032, and MW-1034
(Table 3-3) were installed to monitor contaminants within the Kimmswick-Decorah Formations |-
sutounding the quarry, Monitoring' wells MW-1028, MW-1031, MW-1033, MW-1046,
MW-1047, .and MW-1048 (Table 3-3) are located seurh of the. quarry within the Plattin.
Limestone to d&termme if vertical c:mtamumnt mgratmn thmugh the ﬁacture system ‘has
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" Two upgradmnt munitonng wells, MW-1042 and MW-1043, cnmpletad into Pl&t&n and
Decorah formations have been removed from the monitoring achl:dule for 2000, These wells
were installed in support of the remedial: investigation for the QROU. to. establish hackground

groundwater quality for the quarry area. Since instatlation’and development, neither location-has . |
. -been sble to yield a sufficient volume of Water for analytical samplmg purposes and, themf@m,,_'

have been scheduled for abandonment in 2060,

For the quarry bedrock south. and west of .the. quarry, memmrmg well MW—II?}E#-'
{bedrock) is-the upgradient location for the assessment of background: groundwater quality in-
- these materials. Eight groundwater menitoring wells were located in the Darst Bottom area’

- approximately 1.6 km (1 mi) southwest of the St. Charles County welt field. ' These wells were

installed by the 1).8. Geological Survey to study the characteristics . of the: Missouri River -

altuvium groundwater upgradient from the vicinity of the quarry. -Analytical results of the
groundwater monitoring from those wells were provided by the U.S. Geological Surve:,r {Ref. 9)
andwereusedbymeWSSRAPasbaakgmundvalues for the well field area.

3.2.2.4 Monitoring Schediile | -

Two separate proundwatér monitoring programs have. been developed for- thequa:ry o ;.
.monitor specific areas according to. the levels. of contaminant impact, public cuneem, -and.-

: regulatory gludﬂlmes The mumtunng Programs are as follow;;

. The Weldon Spring Quarry and Departmient of Energy moniforing wells nurth and. -’

sc-uth of the Femme Osage Slough.

.-+ The 8t. Charles Cﬂunty-we}i-ﬁeld-and-dﬁnking-mcr-ueaunent;pm S e

- The Weldon ‘Spring Quarry monitoring program is summarized in. Table 3-3. This
program was developed to monitor contaminant migration and the effects of bulk waste removal,
which was performed from 1993 through 1995. This program consists of quarterly to annual
sampling at the quarry monitoring wells and quarterty to- semiannual sampling of certain
. mdonitoring wells for total uranium and chemical parameters at the St. Charles County weil field.

- It is critical o continue monitoring for thiese parameters to assess negative or fiositive impacts to

groundwater induced by bulk wasie removal activities and the pust—removal response of |
environmental contaminants. The frequency of sampling for each -location is based on the
distance of the well from the source or migration pathwway, proximity to St. Charles County

sroduction wells, and the level of understanding of contaminant levels necessary to propetly -

characterize the contaminant condition, All monitoring wells will‘be sampled and analyzed by
off-site laboratories for radiochemical parameters and sulfate &t least annually. - For smeenmg
purposes, total uranium samples will be collected ﬁ'mn all monitoring wells quaiterly or -
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TOTAL URANIDN |
OFF-SITE | ONSITE
LOCATION | AMALYSIS | KPA

' Rl-m. Rﬂ-ﬂz!-
Th-230 and Th-232

Table 3-3 Weklon Spring Quarry Groundwater Monitoring Program Summary

NITROAROMATIC [
COMPOUNDS() .|

SULFATE

Myy-1002

o

o

[ MW-i064

h¥W-1005

M/ 1006 -

M1 007

MW-1008.

W1 009

t MASH010

MW-1011

MW-1012

MA-ID12

MA-1014

MAW-1015

MW-1018 .

'; MOEA01T

MW-1018.

Mw-1019

MW-1020

- | MiN-102]

MW 022

MW=1023

KA1 026

MALRG2T

MW-1028

MW:1028

- [ MWCT030

fW-1031

MW-1032

7 [MW-1033

| MW-1034 |

MW-1038

WW-1039

MW 1044

WAL 1045

[V 1046

MAL1047

MW- 1048
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{(a)  Nilroaromatic Compounds: 1,3,5-TNB; 1,3-DNE; 2

-] Annual

Q Cuarerly
5 Sami-annual
WS . Mot samplad

A4B-TNT, 24-DNT, 2,6-DNT; nitobenzens -
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. semianpually and analyzed -using the on-site kinetic phosphorescence amalyzer (KPA). Data -
generated by the on-site KPA will be used to confirm off-site total uranium analysis and. to”
- .expedite data turnaround at critical monitoring locations. .-Selected. monitoring wells will be
- analyzed semmmually 0. anmually for mtmarnmam campmmds S

- The sampling frequency for monitoring wells at the Weldon. Spring Quarry and vicinity -
- properties has been changed-for the 2000 schedule. The changes from:the 1999 Envzmnnmﬁcﬁ'
: Mammrmg Plan (EMP) are described as follows: :

o Total uranium will be sampled semiannually rather than. anmuaally for most locations
north and south of the slough. The increase in sampling frequency is necessary to
support future lung+term monitoring efforts and field studies being perfﬂrmcd for the
QRGU .

= Sample frequencies. for suifate have been changed from annual to semianmual 10|
-~ corresporsd with off-site total uranium analysm Sulfate is typically used as an”
indicator of potential uramm migration, ' :

. s Nifroaromatic mmpnm&s»hmbm added to several locations north of the slnughm%- |
T suppurt future long-term:monitoring efforts and field studies for the QROU.. « . v

.The. second program monitors the St. Cherles *County - well field -and - the- assac&awd L
potable ‘water treatment plant. Active production wells, the St. Charles County RMWeseries-
monitoring welis, DOE ménitoring well MW-1024, and the taw and treated water from the. St: |

. «(Chartes Coumiy. water treatment plant. are.to.be sampled guarterly. and. semiannually for. sefected:.

: ' parameters: - Fable 3-4 presents the analytical parameters and: sampling-frequency of these wellgr -

This poition of the monitoring program has been developed by representatives of the

* Department of Energy and the Missouri- Department of Natural Resources. No changes in'this -

progrant have been scheduled for 2000. Any deviation from this prc-gram vnll be sunnnanmd in
the WSSRAP annual site enwmnmental report,

_ The well field monitering prngmm includes sampling both mtreatad and treated water
from the St. Charles Cowity waier treatment plant. Gross alpha analysis, perfonmed on a
quarterly basis, satisfies the pdruon of the Regulatory Guide (Ref. 5) and Department of Enargy .
Order 5400.5 reguiring the monitoring of affected or potentially affected public drinking water
supplies as defined in 40 CFR Part 141.26. The quarterty gross alpha values will be averaged.
and presented in the Weldow Spring Site Environmental Report. . Above-normal- and, outlier
quarterly wvaluwes will bé résponded to by implementatiorr of Procedute BS&H- 1.1.7,
Erlwrﬂnmem.ﬂf Data Review and Above Normal Reporting. Puaslhle TESPOTLIES mcludﬁ '
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KPA, anah_.rsls will also ba palfummd quarterly.

wawnatm cnmpounds 135—TNB 1,3.DNB; 2,4E-TNT zﬂ-DNT zﬁrDNT Nitrobenzene. -
Quartarly
- Semlannual

- validation of the -reported value -and: resampling of - the mamiarmg location. - All *values nm
-di-squahﬁed as resulting from non-natoral causes will he inclnded inthe annual averagc '

3.2.3.Gromndwater Monitoring Program for the Weldnn Spring C]mnica] Piant ‘anid
' Raffinate Pits ' -

_ ".Groundwater monitoring is required by DOE 5400.1 and the Regulatory Guide (Ref.5) to *
identify and document pre-operational conditions and monitor the effécts of Department of
Enérgy operations on groundwater quality, as welf as to dE:IﬂﬁﬂStI'atﬂ comphance with apphmhle .
‘Fedsral and State laws and reguiations. - Groundwater monitoring has been conducted at. the .
chemical plant since the first quarter of 1987, Data from- 1987 to 1950 wete used to charactérize

background water quality in the chemical plant-areapriorto renediation(Ref. 9). As the site-has Q . I.

developed, the program has been:adjusted to accommodate changes in Jaws and rﬁgutanons, K
specific project needs, and the requirements of the Comprehensive Environmental Response, |
. Compensation and Liability Act (CERCLA) and the National Environmental Policy Aet (NEPA).
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: 3.2.3.1 Geﬂ!ngy and Hydmgenlngy

Geology at the uhemical plant, raffinate pliE and vicinity pmpcrtles may be divided into
- two major units based on pross lithologic characterization: the unconsolidated glacial a_nd _
- restdual - soils, -and-the underlying bedrock. The unconsolidated material-consists -of:topscil,”
- loess, glacially derived sediments, and residoum. On average; the glacial -soils are silty clays:
with minor: amounts of gravel. - ‘The .uncomsolidated materials, which ‘are present at: depths. .
ranging from 6 m to 15 m (20 fi to 50 ft), are usually not saturated and thus are not monitored.-
Saturated .conditions are penerally first encountered in the Burlington-Keokuk Limestone, the
_uppermost -bedrock unit. - The. Burlingten-Keokuk Limestone is composed of two. dlﬁh‘mﬁ
lithologic zones: a shallow weathered zone mderlmn by an unweathered Zone, :

- The weathered zone is typically a gr&yish—qmngf:' {o yellowish-gray, ar'gillacmu_s'. :
liznestone containing up to-60% chert, which occurs as discrete noduies or interbedded: lenses,

The weathered limestone-is.a low-vield, semiconfined, heterogeneous, anisotropic aquifer that is

fractured and susceptible to natura} solution processes. Within the coufines of the chemical

plant, the vppermost aquifer generally éxhibits diffuse flow prop&rtles, however, discrete flow - |

.. zones-eaay be-present in.saturated; highly: weathered hadmk and ih the saturated. restdwmwhlch.i-
filis pa.—lmchaﬂnels :

The unweathered or-competent portion of the Burlmgton-rKeukuk leestone is: thmlj-' o
massively bedded, gray to light gray, finely to coarsely. crystalline, stylolitic, and fossiliferous.
Fracture densii_:ies are significantly It}“rgr.-hnhe,unmthered_m:as.cmnpmd.m the weathered: -

Zone, : '

- Fhe: chesnncal planit site straddles & topographic high; therefore; 'site-soils are weil drainedt
with minimal accumulation of orgaric mai:enal These conditions foster oxidizing conditions in

the unconsolidated’ materials and upper bedrock units beneath the chemical plant. Redox:

conditions are an important control on the mobility and gtability of many potential contarninatits,

32.3.2 Rationale

. Groundwater flow and contarninant transport mechanisms. at the chernical plant différ
from those at the quarry because of differences in the geologic environments of these two

locations. At the chemical plant, the. shallow aquifer generaily exhibits diffuse flow properties |-

that are overlain by zones of fracture or conduit flow. To accommodate these two flow
mechanisms, the groundweter surveillance program includes analyses of water from monitoring -
wells, which typically samplg the diffuse component of ﬂnw and’ fmm sprmgs, which represent
the resurgence point for conduit flow paths. |
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The groundwatet momtnrmg program at the chmucal -plant is demgned 1o promde thB
-necessary data to accomplish the following objectives, outlined in Department f Energ}r
Order 5400.1, Chaptcr IV, Section 3 and Section 5, Part b: ot

.- »  Ensure pmtecuﬂn of public health and the environment. Includudmhs nb_]ectwe are:

: {1) determining whether contaiminants are-present. at levels-exceeding maximumy’

. contaminant levels. (MCLs) or assumed background concentrations,:. and 12y
mnmtonng concentration lmfals of contaminants whichi exceed these criteria. :

" w  Provide a baseline forstudymg long-term and short-term effects of source removal, as
part of CERCLA actlvliies Baseline data are required to provide- adequate
information for future comparisons.

. Monitnr potential effects of the equalization basin associated with the site water
treatment plant and on-site cnnstmcﬁun activities associated'wim site remediation,

¢ Perform spatial and tr:mperral grmmdwater quahty trend: analyses

3.2.3:3 Monitoring Locations

* Thirty-five: groundwater wells i the chemical plant and raﬁ‘inate pit areas have been: |

* selected for Toutine monitoring during 2000. Of the 35 wells; 29 are. completed in the upper,

weathered portion of the shallow aquifer, and six are completed in the deeper, unwesthiered
portion of the aquifer: Lacations of the wells are shown in Figure 3-5. (This figure also shows | ..

- the locations of 14 wells comprising the waste storage monitoring program in the chemical-plant: | -

- ares, which-are diseussed:in Section 3.2:4.)- Samples. colléoted from the 38 chemical plant wels:
will provide deta to assess the concentration and migration- of groundwater contaminants that
: may pesaansktuhumanhealthandﬂlemvlrﬂnmsnt '

S Dwring remediation of -ﬂw.-s"i'be, some wells have been.abandoned due to land nse -
" conflicts. Prior to abandorment, an evaluation of the data requirements from each locatien was

- . conducted and a determination of abandonment justification performed. The following wells

_were abandoned during 1999: MW-4003, MW-4004, MW-4005, MW-4008, MW-4009, MW-
- 4010, MW-4012, MW-A015, MW-4018, MW-4025, and MW—EUIEI. Nomne of these wells were
used as active monitoring sites during 1999, so replacement wells were not-deemed necessary.
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3234 Mnnitunng St]ll!ﬂllle

. The CY2000 groundwater monitoring schedule fur the chemical plant and raffinate pits
grea is summarized in Table 3-5. This schedule reflects changes in the sampling frequency and
. the pumber-of analyses performed based ortthe most recent analytieat data and on site:activitiet.

- conducted within the past year: -Enhanced monitoring is-being-implemented fir remediation ‘wérk
. zones where increased conceatrations of some confaminanis- have been found recently im‘the |
. groundwater. To establish a monitoring schedule for 2000, wells in the chemical plant have been. |

. grouped according to their proximity o three specific remediation zones: the raffinaté pits area, I
the Ash Pond area, and the Frog Pond area. :

Wells potentially affected by the remediation activities in the raffinate pits area include:
- MW-3003, MW-3023, MW-3024, MW-3025, MW-3026, MW-3027, MW-4001, MW-4006,
MW-4007, MW-4027, MW-4028, MW-4029, MW-5004, and MW-5021. In situ treattneni and
‘excavation of sludges. from the raffinate pits during 1999 may have affected levels of uranium,
nitroaromatics, and nitrates in the underlying groundwater, The’ raffinate pit wells will be
monitored according to the schedule in Tabie 3-5 in order to assess potentially increasing trends
- in-these. contaminants, - Metals. have ‘béen. eliminated from the sampling schiedule for all but
_ MW-4006 because the past 3 years of data show no significant arounts of these contaminasts.
- ‘Volatile organic. compounds will-.contitue: to. be -monitored bimonthly at wells vm}un o
- suspected of being mthm, the prewuusly identified TCE cortamination plutme. o '

: The following -wells are. most likely to be unpactad by remedlﬂnﬁn activities in the Ash
Pond area: MW-2001, MW-2002;: MW-2003, MW-2005, MW-2021, and MW-4011,
. Excavation in this area may have inﬂuenc'ed the level of contaminants in the underlying:

+ - groundwater; s ovidenced by the above normal vranium-data cotleetec: from these wélls-ﬁuri:_ﬁg’: '

annual sampling in 1998. Bimonthly monitoring was condueted in 1999 to investigate the 1998
data, although no further above norm! values were detected. In 2000, samples from these wells
will be collected quarterly and analyzed for uranium, nittearomatics and nitrate. ‘I‘he wells will
also be sampled l.':-1111+::-nﬂ]l:-,F for total uranium using the on-site KPA. :

. Reraediation ﬂ.ctl-VItlES in the Frog Pond area may have mﬂuenced nittoaromatic levels in
the following wells: MW-2006, MW-2012, MW-2013, MW-2014, and MW-2033. Elevatéd
concentrations of nitroaromatic compounds, some of which were historical high valueés, were .
noticed in these wells in 1999. All five wells- will be sampled quarterly-in 2000 for mtmammtm
mmpuunds Uramurn will continue to be sampled at these wells on an annual basis.

- Two addiﬁonal areas k}cated-autside the perimeter fence have pmdumd recent data that |
support the need for further monitoring, Detectable levels of nitroaromatic compounds have been
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. Table 3-5 Welden Spring. Chemlcai Plant Monﬂoﬁng Program Summary

NS . Not samplaed.

{g) Readiochemical;
(b) Mitroaromatic Compounds: 1,32,5-TNB; 1,3-DNB; 2,4,6-TNT: 2,4-DNT: 2,5-DNT and Nitmhenzene.

Ra-226; R»a-223 Th-228, Th-236, Th-232.

(e} ‘Metals: As, Ba, Cd, Cr, Fb, Hg, Se, and Ag

(d) VOAR: Volatle organic analyses., CLP mathod and TCE/PCE only.

TOTAL
URANIUM

| OFF- OM- RADIO.- NITRO- : S

- ] LOCATION | ~SITE .| CHEMICAL | AROMATICS | NITRATE | METALSIC) . vOAsid) - [
; : STE | " ipa (a)” {b) - '
MYY-2001 0 B NS Q [a] NS NS
MW-2002 - Q B NS [} d NS NS
MW-2003. | Q 5 NS Q [ NS NS
Mid-Z005 Q B NS Q Q NS NS
TMWE008 | A A NS 0 NS NS NS -
WAZ012 A A NS 0 NS NS NS
MW-2013 A A NS Q NS . NS B
MW-2014 A A NS W NS " NS NS
MW2017 | A A NS A N5 NS NS

- MW-2021 Q B NS Q [} - N8 NG,
WY-2053 A A NS <] NS N3 NS

1 WW-2034 A A N5 A NS NS NS
MW-3003 Q B A 5 Q. NS NE
WMW-3023, 5 Q A 5 [} NS NS
MW-30Z4 | Q B A 5 Q. NS B
hW-3025 Q B A g %] NS B
| MAW-3026 5 Q A [ ] - NS NS -
MY-2027 8 Q A 5 Q NS NS
favv-4001 B 5] NS 5 o NS B -

" {4002 | A A NS NS a NS NS

" [ MW-4008 5 [ NS 5 a1 S NS
MW-4007 3 7] NS 5 Q [ B
WN-a011 Q B NS Q " NS NS
MW-4013 A A NS NS NS NS T NG
Mw-4015 A A NS 5 NS NS NS .
MY-4020 -5 & NS NS NE - NS NS -
WWES02Z A A NS NS NS NS NS -
T w4623 A A NS NS NS NS NS .
{ MW-a034 g 0 NS NS NS NS ‘NS
MA40Z8 | . A A NS NS ER ~ NS NS
T M-40ET 8 Q N5 'S - Q - NS B
“IVY-40ER 5 a- NS 5 [} NS B
MW-4020 [ Qo NS [3 0 NS B
T MW-5004 g ¥ NS 3 ¥} NS B
TENS0H 5 o NS 5 G NS B.
A Annualiy. ' '

B ~ Bimonthly.

©a Guarterly.

- B " Semiannually.
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reported at MW-4015; therefors, samplﬁ will be collected scmmnnually and analyzed for this .
_category of contaminants. Elevated uranium levels at MW-4020 and MW-4024 will be tracked
by conducting semiannual off:site analysis and quarterly on-site sereening for this parameter, -

-+ &l} other wells i the general cheritical plant area ﬂlatarenm specifically associated witte|-

. the sbove remediation areas -will continue to b monitored annually -for wranivm -andlor |

ritroaromatics as they were in 1999. Analytical data from any chemical plant area well that |

. indicates concentrations above the established maximum contaminant levels (MCLs) 'mil be
a reparte:d a3 “above :mrmal " according to Procedure ES&H 1.1.7.

- 324 Grouudwater Monitoring nf the Waste Storsge Fac:ilitie's

Grum'idwater monitoring welIs have been placed around the four waste starage facilities
that are used to manage contaminated water. Three of these facilities were constructed as |
temporary waste management units, end include the quarry and sife water treatment plant
_equalization basins, and the temporary storage area {ISA}. The fourth facility is the permanent.
~ disposal cell. The well locations are shown in Figures 3-3 and 3-5. :

. ‘Groundwater wells were installed-around: each waste storage facility to monitor potential-:
- contaminants. in: the uppermost aquifer, in accordance with 40 CFR 264, Subpart-F, and 18-€5R -
. 25.7.264(2)(F). Wells used to monitor the three temporary waste storage facilities will remain
* operational as long as the facilities are used o manage RCRA-regulated waste. Upon “clean
closure” of each facility, the need for its associated monitoring wells: will-be reevaluated.. ‘This.
will result in abandonment of weils that are mo longer needed and revision of the smplm
schedllle Tor wells that are retained fnr other purposes. :

3.2 4 l Tempnrary Waste Storage thhe.s

. The detection monitoring program at the temporary waste storage facilities will consist of .
quarterly, semiannual, and annaual monitering of selected parameters-as shown in Table 3-6, The
monitering parameters were derived from previous evaluations performed and documented in the
Engineering Evaluation/Cost Analysis for the Proposed Management of Contaminated Water in
the Weldon Spring Quarry (Ref. 11) and the Baseline Risk Evalugtion for Exposure fo Bulk
Waste at the Weldon Spring Quarry, Weldon Spring, Missouri (Ref. 12). In conjunction with the. | |
_ collection of analytical data, the groundwater surface elevation at thetime of each samplmg' '
event will bemeasured '

- Concentrations of contasinants .in the monitoring wells will be compared  with
* established _!:_:aseline concentrations for each well. Cunccntratiun;- that exceed baselineg conditions
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Tahle 36 Waste Storage Faclllty Mnnuunng Fmgram Sumnary - Eﬁs ' : . o , | .
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{t} .  Anions: Nitrate, sulfate, chiofide, and fiuoride
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£h) _Mismﬁanenus Ch&n'llml Gaqrgen Demand, Tutal f.‘.yatide Total Dissoweﬂ Sulids Toial Qrganic Garbon Tutal Drgam-:: Haingari o R

L

mmmmﬂuﬂmﬁ:i“ L : 4




AR

S et

EHUIRONMENTALHDNITURIHGPLAN ' o 12"“9

will be reported as “shove normal” mcm‘rencas, according to Procedure ES&H L17. i there 3 is
- statigtically significant evidence of contamination #t the monitoring weils, a program - -of
enhanced menitoring and/or - evaluation of the liners of the basins or storage areas will -be |
_ initiated in ‘accordance with the Leachate Production Action Response Plan (Ref. 13). :
. (Statistical Geatment of data is discussed in Section 6.) if groundwater protection standards am, i
- exeeeded, increased mumto.rmg and nieeds for corrective action plans wﬂl be evaluated on a case-
by-case hasls :

. Bageline values were- astahhshed using data from samiples milected during the first two
years of the waste facility: groundwater- monitoring progiam {1393.1994). During this period,

- standard sample preparation procedure included filtering of samples with a 0.45 migros filter. .
. pror-to sample preservation (acidification) and containerization, Begimning in 1995, the
" WSSRAP ¢liminated the filtering step diiring sample preparation as recommended by the U8,
Environmental Protection Agency for data to be used in risk agsessment calculations, It was’
~undeérstood at this time that using unfiltered samples could affect analytical results because the
-+ acid preservative would digest the suspended particulates, which would not have been present -
" had the sample been filtered. A filtered/unfiltered sample comparison study was.conducted in
1994 to address the potential for apparent elevations of analytical parameters due to the digestion

.. of the- suspended particles. - The study concluded that the relative percent difference (RPD):
" .. between the filtered and unfiltered. samples was less-than 10% for the majority.of the parasaetess!. &
.. - -analyzed. --The-exceptions to this conclusion were. total uranium and. metals valugs, which . im.

-some instances exceeded 40%-RPD. During 2000, groundwater-samples coliected - from-the-. |
- waste- stotage facilities wilt be prepared as, urdiltered. samples. for.ali scheduled parameters:. In | - _
addition, filtered samples will be prepared for uranium and ietals analyses to allow more | - -
accurate mmpansnnstohasehne values, i

32.422 Permanent Disposa) Cel!Faci]it)" = | S
Groundwater monitoring wells were msmlled aroung the permanent disposal cell in late
1996. . Anatytical data collected from these wells in 1996 and 1997 were used to establish |
bageline conditions prior to .waste placement. The Weldon Spring Site Disposal.Cell |-
- Groundwaier Monitoring Plan (Réf. 14) describes the protedure used to establish baseline ;
. conditions and the strategy.for the long-termi monitoring program, The schedule for disposat ceil
detection monitoring, which -indicates semi-annual sampling, is shown in Table -3-6.
(Burgermeister Spring is also considered to be part of the celi momtonng network, alﬂmugh its .
samapling schedule is presented in the next section.)

' 32.5 Groundwater Monitoring at Springs

The- groundwater flow system in the t:he:nical.pl'amarea includes both dlfﬁlse and
_discrétﬁ flow components; therefore, a complete groundwater monitoring program must include

: nqanm1m, Reyv. 7 43
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sampling both af conventionit grmmdwater momtonng weils near the contaminant seurces aﬂd;&t |-
-springs where' grotindwater emerges. Springs ini the vicinity of thie site have been monitored.
- since 1987, beginning with the Department of Energy and: Project Management Caontractor .
‘broad-based Phase I spring and seep characterization, which :invalved 30 springs find - sebp |
features within a. 3.2 km:(2-mi) radius of the site. - Thespxmgsmdeeepswemvmedm '

: - ~-gampled :at varying:flovw rates. The springs. 1n1pa.t,tcﬂ by fhe mmmm

-+ of regular menitoring was established for-those springs: Through that. program-aind- fdditional: .
studies: conducted by the Department of Energy, the dorntractor, the Missouri Division ef
Geology and Land Survey, and the U.S. Geological Survey, the flow: ehareeteneﬂes ef the
springs and their recherge basins wete determined. . -

3.2 5.1 Menitoring Leeaﬂens

Az a result of the earl‘y charactenmtlen reeults, mwﬂtlganons by the -Missouri -
Department of Natiral Reseureas on shallow groundwater, movement {Ref, 15), ‘and the I
* subsequent aneual menitoring at select locations, sufficient data has been collected to underaand
the basic mechanics and contaminant levels in the springs of ‘concern. The exception to this'is the
potential for migration of the VOCs trichloroethene (TCE) and 1,2-dichloroethene (DCEY, whick. j

v wetre -identified -as- groundwater-contathinents in the vicinity of Raffinate Pits 3 and 4 duing:

i o - monitering Tecation::forddenti fying: changes in: gremdwzhm"mnmmmtmn conditions at tevites |

" this drainage by losing streams that fravel along solution-enlarged karst conduits and emerge at. -

1996, Four springs {SP-6301; 3P«6303, 5P-5303, and £P-5304) will be monitored-for VOCs.
»uring - 2000. 10 determine if. these. compounds. are migrating - along karst- eendm:is ‘-te t.hese
: .leeatmns

| Burgermeister Spring, SP-6301 {F_igm-.s-ﬁ},. is considered 1o be the local discharge point | .
for contaminated grourdwater originating from the site. . For- that reason, it is an .important

and allows the project to decument improvements in groundwater as remedial actions at. the:site
proceed. The Burgenmeister Spring: branch receives contaminated groundwater and surface water .| .
from the site. Although the Weldon Spring site is not located in Valiey 6300, it is connected to

springs in the Burgermeister Spring branch. Burgermeister Spiing is a perennial spring that :
discharges uraniuem and nitrate comtaminated water during both high and low flow periods.” High | -

- flow is dominated by a surface water component, whereas low flow is dominated by a
groundwater component, Spring 6303, located upstream of Burgermeister Spnng, alse eentams
uranium and likely reflects flow within thesame subsurface. s:,retem,

3252 Mnmtmng Schedule

The memtenng sehedtﬂe for the springs is presented in Table 3-7. Sprmgs SP-53'33 N S

SP_'-53(}4 SP-6301 (Burgermeister), and SP-6303 will be monitored quarterly fcrr_ VOCs. Salnplee
will be collected during base flow conditions, which is the stage of spring déscharge when the -
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water is least influenced by active surfac:c wiater rmmft" To ensure that the base flow ‘.?.amples
monitor only the groundwater componert of flow, sampies wili be <ellected no sooner than
1 week following the conclusion of a precipitation event of sufficient intensity to cause mn’facc
water runoff. Sampling during base flow will also keep agitation-of the sampie to a minimium,
- . which is necessary for obtaining-accurate VOC results.

.~ Burgermeister Spring is an important component of the- cell groundwater detection
- monitoring netwotk. As such, it is subject to requirements-set forth in 10 CSR 25-7.264(2)(F) -
and will be monitored for additional parameters, in accordance with the Weldon Spring Disposal
Cell Groundwater Monitoring Plan {Ref. 14). Burgermeister Spring will be monitored at base
fiow for uraniym, nitroaromatic compennds, inorganic anions, metals, VOCs, and additional eel}
detection parameters that are listed in Table 3-6. To provide a direct mmpmsnn with
groundwater cnllactﬂd from nmmturmg wells, samples will not be filtered,

Burgenmeister Spring will also be sampled at high flow, which is induced by precipitation
events. ‘Discharge during kigh flow is dominated by surface water-tinoff. These samples, whlﬁh_ :
- will not be filtered, will be analyzed for uranium and inorganic arions, :

Table 3-7 Spring Monitoring Program

_ ADDITIONAL

LocATION | roTaL NITRO- | INORGANIC | wor omni | VOLATHE | oo nerermon |
. URANILIM | AROMATICS | AN{ONS(2) nnmmcs{dl PARAMETERS (¢} |
EESOeEE NG NS NS g TNS

[ SE5304 N§ {3 NS NS Q F NS

EZE ' L - :

Base Flow |.Q 5 Q s Q S

High Flow_[ § NS s - NS NS NS

SP-6303__ | NS NG NS CERE NS

Q Quarterly.

s Semianncally

NS " Notk specified :

(&) Ardons: nitrate, sitfate, chiorlde, fluoride _

(b} - As, Ba, Cd, Cr, Ph, Hg, 5e, and Ag (TCLP metais)

{c) . Radicchemical, semivolatife grganlc compounds, PCHs, and miscellaneous parameiers bisted in Table 3~E
s)] Volatile organics: CLP nnd TCEPCE spedific analyses

3.3 External Radiation Exposure Environmental Surveillance Moniﬁnri;g Program ™ |

. The exbemal rvadiation éxpnsum environmental .surveillance prcgram at the Weldon
Spring site is designed to monitor potential extemal exposure points at the chemicai. plant, °
raffinate pits, quarry perimeter, vicinity properues, and cnucal recepior lacauans Gamm ]

DOEANUZ1548-224, Rev. 7 . 48
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radiation is emitted by nearly all ﬂle radmnucluim of 'ﬂ‘lﬂ U-238 and Th-232 decay sme-s, and
these radionuclides are found in abmrﬁ-backgmund mnnentrauuns on the site. S

In addition, the environment contains naturally ocourting radioastive substances that emit |

B ... gamma radiation. . Terrestrial radiation sources include natural radioactive elements that originate. .
.+~ ftar-the earth’s crust. Cosmic radiation is-highsenergy radiation that.orfginates inouter space and= |

filters- through the atmosphere to reach the -earth's surface; Cosmogenic-radiation is produced- |

when cosmic radiation iateracts with atoms in the atmosphere or the earth, Together, these three
- gources account for natural background pamma radiation. - Terrestrial radistion levels depend
© - largely on‘the soil composition and-the type of undetlying rock. Cosmic, -and-thus cesmegenic:
radiation levels alsa depend strongly on elevation above sea level and latitude.

Measm*ements with a pressurized ion chamber (PIC) as suggestad in the Regulatory
Guide (Ref 5) will not be made at monitoring stations as in previous years. Because the .
environmental thermoluminescent dosimeters (TLDs) that are used at the site integrate gamma -
expostre for 13 weeks; they actuzlly provide a more accurate means.of identifying natually
'~ occurring anomalies than wounld a short term PIC measwrement.
Results of previous TED measurements are consistent with yearly background gamnia
. exposures -made by the Project:Management Contractor and . other Department. of . Energy..

- - Contractors.at the site. | The menitoring.stations.located: around the. site- perimeter. are.located nears:.
.+ .conaminated soils and material. - Any above background results detected by.these stations.are:.
© doe to the proximity of the: monitoring stations to:-contaminatien:areas. - Previous: TLD+

- measurements are consistent with background exposure. rates performed hy the PMC and others,
: and are within the expecteﬁ range for the alt!tudes of the. statmns '

:_ 331 _Mu_mtnnn_g Lumtmns
" The choice of locations for exiaemai gamma radiation momtﬁnng stations is based om -

'prﬂxlm:ty of critical receptors to sources at both the chemical plant and quarry. Exposure of uﬂ-
site receptors to gamma radiation as a result of fugitive dust-emissions from the site. is ah

unrealistic exposure pathway. This is concluded because uranium is a low energy gamma

emitter and concentrations of vranivm and other radionuciides migrating off site are expecied to
result only in airborne concentrations near detection Hmits; thus, the external exposure paihway
is not expected 1o result in significant exposure of the general public outside the site perimeter. | - -
In addition, there are no high energy accelerators, industrial X-ray, or significant eﬂmal: S
radiation sources at either the chemical plant or quarry. A low-volume radioactive air particulate
~ monitoring program and an.aggressive dust control policy kiave been established to ensure that’

_' DOENIRI21548-424 Rev. 7 - 47




T R A

'EWRGNLEHTAL MON[TORIH@HAN ) - 122988 '

airborne cuncemraruons at the pernnetm are maintained as cinse to background lwels as | - -

possibile.
3311 Weldnu Spring Siiae Perimeter Mumtanng Lm:atmns

e .- Gamma. radiation at the Weldon Spring site pu-tmsters wiil be: mﬂmtﬂw:i at:six hoauam*
'--usmg TLDs.: Five monitoring stations will be located around the perimeter fence of the chenicat:
plant {Figure 3-7), and one station wili be located along the quarry perimieter fence {Figure 3:8).
These locations are summarized in Table 3-8. The stations located around the chemical plaat
- perimegter, TD-2004, TD-2006, TD-2025, TD-3001, and TD-3003, will be removed wimn the
disposal celt wastes are covered with at least one 1ift of etean soil. Station TD-1002 will remam
in service pending mmple:uon of the quhnj' residuals operable unit, :

Table 3-8 Gamma Radiation {TLD) Monitaring Locations

STATWON | LOCATION [ STATION | LOCATION
- Cliomicel Plant Area - . '
[ TD-2025 North perimeter of site ™ -1 TD-3001 Northwast of Raffinate Pit 4 3
2064 MHTD Facility ' TD-3003 E«aum af Raffinate Pit 3 nm:l weast nH‘SA S
TO-2006 swehaasmfadnimmmhm huiwmg - _ . s o -
- Qunry Aroa : ' ' '
TD-1002 | Northeast corner of quamy . ¥ |-
| Off-slte and Background ' '
TD-4001- | Busch Conseivation Area TD-4007 Rasidm wem of quarmy .
TO-4002. | Army site guard house . TD-4008 . |- Damel Boone Elementary School, Nwm ;
- | TD-4003. Francis Howell High Sehool TD4013 | Francig Aowell High Schoo! Annex
e 1D40058 | Westof Army site NE . ) s

Spamng of the. mnmtunng stations around the perimeter.of the,chemma} plant is based on
' the relative potential for external exposures. Due to completion of remediation of Raffinate Pits

3 and 4 and parts of the TSA, the monitoring netwm*k is being. dom:,graded for the 2060 ) -

canstructmn season.
3.3.1.2 ﬁff-‘Site"Moniturin?g Locations

- Five off-site tmonitoring stations (Figure 3-9), as well as two-of the perimeter statmns-
(Figure 3.7), will be used 1o assess gamma radiation exposure rates at lecations near the chemical

.plant wheri members of- the. general public abide or reside. Francis Howeil High Schooi,

TD-4003, and the Busch Conservation Area, TD-4001, were selected as mnmtnnng locations
because they have the largest populations near the chemical plant, The Missouri Highway and

Transportation Department Facility, TD-2004; the Army Reserve guard house, TD-4002; and the -

DOE/ORIZ1548-424, Ry, T ' 48
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. WSSRAP administration. buflding, TD—ZﬂUﬁ are the closest locations to the chemival plant

where members of the general public-abide or reside. Station TD-4013.is located at the Francis
‘HoweH High School (FHHS) Annex dug to the numher ufpmple'otcupymgﬂm area during-the
work week., In addition, mumtﬁnng station TD-4007-is located ficar the residence that is closest

: tﬂthcv:}uarry

3313 Backgrnunﬂ Mnmtnnng Lm:nﬁuns

- Two- mnmtfmng stations, TD-4005 and TD-4009, are usa:d fo' measure hackgmuud -
 gamma radiation exposure rates (Figures 3-9 and 3-10). In 1989, background gamma radiation: |-

expostire rates were measured in each of the three distinct geological regions in the vicinity of

© the Weldon Spring site. These regions are the dissected glagial il deposits, the: alluvial

~ deposition of the Missouri River, and thie Salem Plateau:. Statistical analysm of the-data ‘from.
‘these measuzements indicated that at the 95% confidence level there was no reason te suspect:a
-difference in the gamma exposure rates beétween the three geological regions. Since there was no

reason to suspect a difference, an average of the results of the two bankgmuﬁd locations was used -

to estimate the background gamma radtatwn EXPOSIITE rate.

Monitering. station TD-4005 is within 6 km (4 mi) of the. chemical plant..--Monitdriﬁg- -

station TD-4009 is approximately 13 km - (8 mi) from the- che;é_lica}-plam (Figure 3-10%. : The

© - Regulatory Guide -(Ref. 5} suggests-that - background gamna -monitoring stations -should: be--

located. at least 10.km to 15 km (6 mi to 9 mi) from .a smatl -site. Mmaughm-&lﬂﬂimcleﬂer

than recommended, it is at an appropriate distance with respect to the low energy gamma . -

emitters contained on site. -As mentioned, the site will not render off-site external radiation |

exposures. as a result of airtborne emissions. There are no high energy accelerators, industrial

-~ Xergy,-or -large-igotopic-radiation sources-at-the chemical -plant area; thus,-the distances. of. the-

.background stations from.the chemical plant area are more than sufficient to attenuate the low
energy gamma radiation from contaminated soils and debris. :

_ 3.3.1 Qlulil}' Control

The quality control measures that will be implemented for environmental TLDs include .

_spiked and duplicate detectors. At léast two duplicate TLDs will be deployed for each
measurement period. The TLDs will be exchanged and retrieved quarterly in accordance:with
the -appropriate standard operating procedures (SOPs), and field sheets will be used to document

placertent, retrieval, and unusual eccurrences, Chain-of-Custody forms will also be filed out as. =~ |

_specified in the appropriate SOPs. The data received from vendors will be reviewed and:

- anomalies will be identified and investigated. In addition, TLDs will be performance fested, ™

deployed; and stored according to ANSI-N545-1975. The environmental TLID chips used for the

long term monitoring of ambient gamma radistion are comprised of 25% calcium sulfate

(d_:,mprnsium} (Cal30,:Dy} in a Teflon matrix. With comparably high sensitivity and low fading.

' DGE.FCFRE!HHM Rev. 7 - 52
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tendencies, these dosimeters witl be encased; by the supplier, in hlac:k polyethylene bags that wil h
be placed in plastic holders with copper shielding. The copper shielding is necessary to correct -
for over-response of the dosimeter ai low energies. The dosimeters will-be exchanged quartﬂrly '

3.4 Biclogical Monitoring Program _

‘DOE Orders 5400.1, 5400.5, and-the Regulatory Gmde {Ref 5¥ have reqmrements for:
monitoring of contaminant levels in terrestrial foodstuffs as well as in’ aquatic biota present in the
- water- culumn and sediments of affccted surface waters. : . :

Remedial activities in process at the quarry and. chemical plmt could potentially result in
the rélease of contaminants to the environment. Engineering centrols and safe work practices
have been incorporated into remedial actions to avoid yeleases, and programhs have been -
* established to evaluate the effectivensss of these practices. . Environmental monitoring at the
WESRAP focuses on effiuent monitoring fo detect, characterize, and repnrt'unplmmed releases; . |
- thus, ecological studies have been conducted to asséss baseline cnndltmns in the enwrcmment,_ 1

: suchasstamsnflakesandstreams :

3.4.1 Past Studies

F - ‘Prior to-1990,: characterization studies-examined: the level and e}nent-:ef.-cmmﬂnﬂnts:ﬁ:t}_ '

- -the -environment by sampling soils, surface. water, and -sedimrent. - The 'main: purpose .was 1o
examine the contaminants in relation to their potential for. human exposure. Some. of ﬂ'us
information was used to satisfy Depariment of Energy mﬂmtﬂnng reqmremmts ;

g = Beginning -in. 1987, other: studies -measured- mnceutranons uf metals, pnlychbrmatcd"
L blphenyls (PCBs) and radionuclides in potential receptors, such’ as’ fish,: small mammals,
. waterfowl,.and white-tailed deer. Beginning in 1992, emphasis was placed upon characterizing

ecological conditions on site and: at vicinily properties that receive efftuent from thc Waldun .

_ Spring site.

Department of Energy Order 5400.1 specifies munitm:tng of Bmthms as welt as
orgatisms in the water column. - Also; Department of Energy Order-5400.5 and the Regufamry o
Guide (Ref 5) requite that the interim allowable maximum absorbed dose protective of native' [

aquatic orgemisms (other than plants) be 1 rad/day. To assess ¢ompliance with these maadates, . .. -

benthic invertebrates and zooplankton vrere sampled as part of 2 3-year aquatic study (1891,
1992, and 1994) and were used as indicators of the ecoiogical quality of surface water bodies
affected by the Weldon Sprmg site. The data generated by this study show that the radiation

dose to native aquatic organisms in waters influenced by the Weldon Spnng site is weil below_ L

the protective guidelines (<1 rad/day} established in DOE. Order 5400. 57
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Summaries of past studies can be. found in past site envunnmmﬁal Teports and in.the. .

Radiological and Chemical Uptake in Game Spacies as the Weldon Spring Site (Ref. 163
342 Monitoring Ratmnale

- A hmlaglcal ‘monitoring program that may include various: m;uahc"and 'tmﬂu‘ial ﬁtudies*' '
will be followed in 2000 to ‘meet monitoring requirements, if studies are necessary, they will -
focus primarily on properties that receive ‘éffluent from the site. Ctiteria to be used for-
- determining if additional studies are novessary are dﬂscnbed in -Sections 3.4.3.1, 3. 43.2, and -
3.44.1. .

- 3.4.3 Aquatic Habitats

- Aquatic habitats monitored include a number of lakes and streams that are affected or
potentially affected by the Weldon Spring site (Figure 3-11). To the north, chemicsl plant
drainage entérs Busch ‘Lakes 35 and 36, and contaminated groundwater that surfaces at
~ Burgermeister Spring enters Busch Lake 34, Waters from these lakes flow 1o Dardﬂnn& Creek
- and eventually to the Mississippi River. . To the south, runoff flows fmm thewhemmal piam

- -dawn the Suutheaat Dl:amage {0 the Missouri River. T

_ In the wmmty afthe Weldon: -Spnng Quarry, water is mmnmred m: the Femnme' @sage*‘
Slough. Located south of 'the quarry the-Femme Osage Sleugh receives gmundwater nngranng
_ ﬁ“mn the guziry.

3.4.3.1 Fish Sampling

During previous years, fish tissue samples were collected bienniafly and anafyzed for
. total uranium.’ Fish from Busch Lake 34, Lake 35, and the Femme Osage Slough will no longer -

~ be sampied unless the annual average uranium concentrations in those water bodies are found to -
be greater than the historical average plus two.standard deviations. This change in sampling is -
based upon past fish tissue results, more recent sediment ¢haracterization results, au-:i Misdoyri
Department of Conservation restoration activities. -

If fish sampling is requlred it mﬂ he: conducted in Eﬂn]unﬂtlﬂl‘i with the Missouri

Department. of Conservation fisheries program. Adult sun fish will be collected using the

electrofishing technique in-which fish are stanned with a low electrical current, dip-netted from
thé water, and placed in huldmg tanks_ prior to data collection. All fish collected for tissue
analysis (total uraninm) will bie identified and measured (total length). In addition, a gross
examination of each fish will be: made to determine the incidence of external dmease, parasﬂes
or physical abnormalities. : :
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'_3.4.3.2.Invert¢hratesandZnuplmkton S S T RS

. - . Previous.studies bave shown that the radiation dose 10 native aquatic organisms in waters
influenced by the Weldon Spring site is well below the protective guidelines. (<1 rad/day)

- gstablished in DOE Order 3400.5. Therefare, further invertebrate and zooplankton sampling will:
.-, ibe:condueted only- if the -average :annual uranium concentzation:in: Ahesewntets. is. significantly-
" higher than the historical data average plus two standard deviations for these locations. Thesz.
waiter biodies include the Southeast Drainage; Busch Lakes 34, 35 and 36; Burgmnmster Spring; 1

' and Ferarne Osage Slough.

3 4.4 Terrestriﬂ Habitats

: | The termsmal community in the area of the Weldon Spring site is diverse. Much of the

land immediately sarrounding the chemical plant is made up of state-owned consetvation lands
(Ref. 18). Habitats inciude old field; cultivated farmlands; and upland, slope, and bottomiand |
forests. The terrestrial commumity supports a wide variety of fauna including avian and marmmal
species. . White-tailed deer, gray squirrels, and cottontail rabbits have beén.sighted within the
.~ chemical plant boundaries. Opossum, fox, and coyote roam the areas. Many birds are summer
Ll - residents-or, spring/fall migratory. species.: Eastem screech and barred owls have been sighted.ing:

- .~upland forests south:of the chemical. plm't,. -Also, in: I:he“past, groat: hume-d owls were. saghtaiat f

~ Ash Pond . _ .
. Monitoring during past years has included extensive efforts to characterize tetre:m'ml

fauna and habitats at the chemical plant as part of thﬂmqu:rement for assesmng expomwand '
impact to biota.

3.4.4.1 Foodstufly

Agncultural lands surrounding the site comprise approximately 2{]% c:«f the terresirial:

hebitat. The August A. Busch Memorial Conservation Area and Weldon Spring Conservation | - ° '

Area contazin approximately 890 ha {2,200 acres) of agricultwral lands that are leased to
sharecroppers. - There are also private farms in the immediate aréa. Agricdltural produets grown -
in the axea include com, suybeans andl miio, which are harvested as cattle fe:ed or left as wildlife
feed. .

 Surveillance of foodstuffs within a 16 km (10 mi) radius of the site is required by the -
" Regulatory Guide (Ref. 5). Foodstuffs include such items as-meat, eggs, milk, and grains. To.
. establish a represeniative foodstuff surveillance policy, the WSSRAP developed an agricultural
_ monitoring program. This program was based upon a tiered approach, looking first at thé most
" prominent agricultural activity in the Weldon Spring site area, which 15 Crop pm::lueru-m
: Samplmg of agncultural CTOpS was perfurmed during 1991 and 1992, '
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The extent of terrestrial foodsmff samphng mdf:r Department of Energy Order 5400.5 is

“based on the projected doss to off-site populations via an air-to-cfop-to<human pathway. Based

on previously collected data the Weldon Spring site has z projected dose of <0.1 mrem/year o |
members of the public from this pathway. Therefore, as directed- by the Regulatory Guide .
(Ref. 5) a surveillance only program has been established for agricultural monitoring. Sampling:

- will-be conducted: only if annval-average air- monitoring. rem&lts 1.mthcate ahove-- baakgmmé |

concerdrations of radionuclides at crmcal recepior sites.

. If sampling is required, because annual average air radionuclide concentrations are 'abcﬁfe
background at critical receptor sites, samples will be taken from within the 16 km (i0 m3) 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 ¢rops planied. A minimum of four sampies from each field will be
collected. Weather conditions at the time of the release and the distance from the contaminaiion
source will be taken into aceount when samples are collected. Grain samples may include: cor, -

.- milo, or-soybeans. Samples will be analyzed' for total uranium. Coilectmn will take plaoe in '

acmrdancc with the Agrwuffw‘af Samp{mg Plan (Ref. 19).

. 3.4.5 Wetland Monitoring

As mitigation for the : dlsh.uhanﬂamf approximately 2.2 acres -of wetland hahitatﬂt the

-_-Burmw Area; the WSSRAP. has. fimded - the -.construction -of approximately -57 - actes.ofi:

replacement wetlands. This wetland complex. is. lﬂcated within. the August A Busqh
(}unsarvahon Area, northeast of Lake 33

~In awurdauﬂe with the Weﬂarld Praject Plan for COE Perniit. A;.mfmaﬂan {Ref. 20),. ffhea. :

S WSSRM ronitored the -establishment. of these replacement ‘wetlands. for 2 period of 3 yeamss|

(1997-1999) following  the completion of the wetland complex. Monitoring included the. | -
caliection of hydrological data (water depth, duration, extent, and’saturation) and biological data
(vegetation, avifauna, and herpstofauna) from the constructed wetlands. No further monitoring
will be conducted in 2000, Reults of the final year monitoring will be mbnutted to the Army -
Corps of Engineers and may be used to make Jmpmvements to the nperatmn of the wetland

: complex. -

3446 Cullectmn Perm!ts

The taking of spamﬁc fauna for scientific study is autl:mnzed by permits frnm the -
Missouri Department of Conservation and the U.S. Fish and Wildtife Service. Applications for

- permits, as required by ﬂanmtmgplm and ‘State and Federal régutations, will be subrhitted pror -
- to sample collection. Sample collentmn will also be in cnmphﬂnw with apphcable State and

local laws.
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3.4.7 Natural Resource Trustmlup - .

- At the WSSRAP, the Df:pamnent of Ennsrg}«r is the pl'lmar}' Fﬂdaral Natural Resource
Trustee for the response actions being cartied out under CERCLA, Other agencies that'may act
.. a8 co-trustees are the U.S. Departraent of the Interior (U.S: Fish and -Wildlife Service) and the -

-State of Missouri. The Department of Energy has notified these' agencies -of their stetus as cov

trustees and will notify them of releases.of CERCLA hazardous;substances.. The Depaﬂmentnf

~ Energy will also coordinate with the co-trustees on requests fnr further information regardmg the.
potential danmage to natural resources.
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4. EFFLUENT MﬂNITﬂR]NG

The Weldon Spring Site Remedlal A:ctwn Project (WSSRAP) has established twn distinct .
monitoring programs. which it characterizes as "effluent monitotifip:" - These include waterborne
- - and airborne effluents that could migrate beyond the site perimeters. - ‘These programis-are -
-described in the following sections. ..For the purposes.of the.environmental. mmﬁtoru@, pmgrmn,- -

- . groundwater migrating from .the site. is. included . under Ahe - smllarm program .and 8. not
mnsldmd an gffluent.

4.1 National Pollutant Discharge Emiinauqn System Progratn - Waterborne Effluent

As a Federal facility, the WSSRAP is sulbject to, and complies with, Executive
Order 12088, which requires all Federal facilities to comply with applicable polution control”
standards. - Further, U.S. Department .of Energy Order .5400,1 states that the Department-of
Energy is "to conduct the Department’s operations in compliance with. the letter and spirit of
applicable- snvironmental statutes, regulations and standards.” Ini this light, and becausé the
WSSRAP contains point sources for. watérborne pollutants, the project operates under Federa. -
Clean Water Act requirements and Missouri Clean Water Commission laws and regulations, The -

~v- Misgouri-Bepartment-of Naturak-Resouress-has issued National Pollutant Dischayge- El:mmannn*

System (NPDES) permits to the Depa:rnuent of Enmg}r for the dtsalmnge of treated water; storm:-
water and other waters.

4.1.1 Goal

In add:tmn to vertfying cumphanm with NPDES permﬂxed effluent limitations; the g{)&l

- of -the. NPDES -effluent monitoring -progrem: is-to-characterize: the ~water ‘releases- fromsthes

WSSRAP. The Project. Management Contractor uses this information to develop stratagies 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
meet Federal and State requiréments. Existing or potential water sources at the chemical -ptant

and quarty areas are listed in Table 4-1, Estimates of the quantity of water from the sources e~

described in rates or total volume, depending on the source. - The current treatment is also
provided for each source, Since Revision 6 of the Environmental Moniforing Plan (EMP) (Ref..
6), severgl water sources have been altered or their capacity has been reduced: (1) Raffinate Fits-
I and 2 have been dewatered and the sludge has been removed in preparation for remediation; (2)
Raffinate Pits 3-and 4 have been dewatered and remediated, and the-area has been backfilled and
graded; (3) Ash Pond has been remediated, backfilled, and graded and now drains natufally to

-~ Sedimentation Basin 4 — it nio longer retains water; (4) the north.and seuth ends of the TSA have

- been remediated so the area that generates runoff to the TSA pond has been greatly re-duce:d and
(:3) the chppe-d wood storage area has been remediated anu:l the pond rémoved. -
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Tabls 4-1 Existing or Potential Water Bources

SOURCE —{ CATEGORV®) T GUANTITY

SIE . .

Decontamination Pad ‘RAD . . Bsgpmﬁ - i
[T5A (3 acres) " RAD 32m,um9py{l5}'fi} 11
|_Sanitary Sewage Treatment Plant__ | SAN ' 4,000 gpd ™ . N

Laboratory RAD —__ | <10gpd

Storm Water Dischargee $TR 185,000,000 gpy!®)

(200 acras). . . i ) -
| Workar Tollets - GAN . )

“Worker Showers RAD _ 1.7 gpmidi

Decontamination Facites RAD 1,000 gpdicr

Retention Baging {cell — STRoTRAD - BF Unknown .

" unafiisachate) - . ' : i
QUARRY . ' T '
Quarry Sump . - 5_@ - 8,500,000 gpy(PIter :
Decontamination Pad RAD : 1 2.0 grenle; N _

| Groundwater . - - RAD ' - | Pnknown . 3

{8  Catepory is based on the primary treatment method required and the - existmg natural uranium
- concentration. ' '

o) Fart of storm water

ic) ‘Whilz eperating .

{d} Case-by-case basis o=

{a} - Based on.average annua prﬂﬁpllnhl:n

i Remaoved off slte

RAD ° Complex treatment, Llranlum gmatermanﬁm pCl-‘l

S5AN  Blolegical treatmeant

-5TR Sedimant freatrent; Uranium - lass than EDEIpGIﬂ

T8 Tarnpm'ary storage area

The remedisl action goal is to clean up tha site with o increase in contaminant t‘]stscharge-
or degradation of the off-site streams during the active project. Therefore, the remedial actiod
program includes sousce identification and periodic sampling and analyses which enable the
Project Management Contractor to identify treatment requirements, The program uses studies fo
identity, analyre, and evaluate appropriate measures for control of runoff, erosion, sedimeént, anid
contamination sources. From thege studies, procedures and plans are developed for appropriate
control and maintenance measwes. Control measures for storm-water ‘are used to ntinimize
erosion and remove sediment to a level commensurate with the "best practical technology "

4.1.2 NPDES Permits

. The Department of Energy. cun‘mtly holds four acﬁva NPDES perrmts for the d&scharge
ﬂf various watsrs from the chemical plant, quatry, and Barmw Arcas,
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4.1.2.1 NPDES Permit MO-0107701

. Permit MO-D107701. appties o various discharges, from the chemical plant, - This permiit
- was originally issued to the Department of Energy on July 29,1988, for discharge of surface
. - water ranoff through five.outfalls (NP-0001 through NP-0095)... A sixth outfall (NP-H006) was..

© " added on November 4, 1988, for discharge from the sewage: treatment plant at thie: administration:.
U building. A seventh owtfall (NP-0007).-was: added -on: October: 1, 1990, for- &1& discharge:of

treated effluent from the site water treatment plant effluent ponds: .

"ﬂle permit was reissued on March 4, 1994, at which ume storm water- Qutfaft NP-O0O16
was added to monitor the construstion material storage area and Outfall NP-0004 was deleted.
The penmit was revised several times. . The first revision.on August 4; 1995, resulted in the |
~ deletion of Outfall NP-0001 and the addition of parameter limits for management of stoym watm-

which accamulated in the chipped wood storage area (CWSA)-basin {s¢e Table 4-2)..
CWSA -and basin were eliminated during 1999, A request has been made to eimmlate the
sampling raqmreme:nt from thie permit.) The second revision on Japmary 17, 1997, increased the |
limits for selected parameters for Quifall NP-0007. The revised limits are shown in Table 4-3
and became effective the second quarter of 1997. The third revision, on May.22, 1998, added .

© - gtorm water -Outfail - NP-0004. - ‘An application. to renew the permit was submitted . during./

September 1998 and.is pending. -‘The:application requests the addition of storut water. outfatls:at: | -
the TSA. Because the permit -reissuance has been delayed, discharges ﬁ'ﬂm the TSA ‘am"
‘monitored, undf:r MDNR direction, as other mte outfalls are: momtnred A

Flguw 4-1 shnws the locations of NPDES outfalls at the chemigal plant and. Tables 42

- through-4-4 show monitoring requirements for each outfall, This permit requires that. sampling’ :
i results e subnaitted o- the Missouri Deparmnt of Natural-Resousces:esch. calendar quarter imi? .
discharge monitoring rapart The report is due by the 28th day of the month foll:awmg the -

repumﬂspemd
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Table. 4-2 NPDES Permits MO-0107701 and MD-MU&QB’?' Mﬂlﬂtﬂﬂn«g RequH‘amn’ﬁ ~ Sanitary and

-Storm Water Qutfalls

PARAMETERS T UNITS ] Pﬁsnﬁ‘rren LIWIE | FREGUENGY :
Storm Water Outfallsz NP-0002, NP-00D313); NP-0O04, NP-DOOS, HP-QI.'HG HP-JEIEME} and ﬂP—«!m .
Flow _ gpd Menitor - - Dhge/monih :
Seitieable Solids mlAfhr 1.8. .- LOngafronth |
Total Suspendad Sollds mg/l ‘Moniar(cl ‘Dncefmonth
Mitratie + Nitrite ag N** myift Monitor . Oncefmonth .
Uranium, tofai . mgsl - Monitorid; Onceirmonth

_Gross Alpha/Beta pGifl Manktor ‘Oncafmanth

pH sU -8-8 - Once/month
Sewape Treatment Plant Outfall NP-0G0§ s ]
Flow gpd ' Monitor Onoe/manth. .
Bjochemical Clxmen Demand mg/l aﬂfﬁiﬂ_} Oncadquacter
Total Suspended Solids engdl 30{4518) Onceiguarter
pH ' sy 68 . Cncalquartar

Facal Cofiform " Colonles/ 100 ml 4001 ,GO0L Qncefquarter - -

* - NP-1005 iz the only quarry storm watar outfall ynder permit MD—D1DBQBT

- Site outfalls anly.

{a) The chigped wood storagd area hasin water may be dlmhargad tn outfalt NP-0003if nunnarﬂra;lona for :
- . . copper, Zine, and creosola conetituents: are- helow findte e’ listed in Tabls 4.3... {Emdntnn nm yai .
. : removed from the permit.) -
-fB) - Mot yet added to parmit MO-0107701.
e Limit is 50 mgd if aroslon control I8 not deslgned for t in 10 year, 24-hour storm, -
(@) Mustnotify MDNR if uranium ieveta excesd 2.0mgl.
“{e) Muonthly averages weekly average:
(ft Monthly averageaddaily maximum,

* Tabler4-3 NPBES ‘Permit MO-0408887 and MO-010770:1 Mnnrtnnng Reqwram&nts— Quarry Wﬂtﬂr
Traatmarrt Plant and Site Water Treﬂment Plant

[ FREQUENCY

" [ PARAMETER ] PERMIT LIMIT | SAMPLE TYPE
| Quarry NP-1001 and Site NP-0007 ' . . ' .
[ Fiow Monitor, gpd oncefweak” 24-pr total
chmical Oxygen | 90/60 mgAta) - Oncelwaek” grab

[ Demand : :
Total Suspanded Salids 50730 mg/Ite) Oncefweek™ grap
pH. &-8 standard units Oncaiwaek® grab -
Arganic, Total N/A (.20 'mp/t Cncaiwealk* grab
Chromium, Total WA (D401 mg/i Oncefwesk* grab
Lead, Tala! 0.1 (0.20)"" mg# Onca/waek*® _grab

* Mdnganess, Total 0.1 (0.907™ mgdl Cncedwesek* —grab .
Mercury, Total 0.004 (0.005*" myg/l Oncelwask® grab
Selenium, Total N/A (D053 mg/) Once/week* - grab
Cyanide, Amenable WFA (0. D6 mg/l Once/weak* grab
2 4-ONT 1 0.22 (.40 upd Oncelweak® grab
Fluoride, Totai N/A {12.03"" mg/l Onoefweak* grab
Nitrate + Nitrite as N. Maniter {1007 mg/l Oncefwask® grab
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~Table: 4-3 - HPDES. ParmuthG-ﬂsBaﬂa? ang- MJD-GW??N Monitoring -Requiraments. — Quarry Water

Freatment Plant anvd Sita Watar Traatment Plant {Continued)

PARAMETER | PEHHH"[ 1 i Fnenueuc'r I sm'ﬂl“. FE _
Quarry NA-1001 and Sita NP-D00T {Continusd..)
Sulfate as S04 500 (1060y**mg/i | Ongeiwsek® orab
Chicride N/A {Monitor)** mefl - | once/wesk* qgrab.
Grose Alpha . Manitet, BCil oncafwadk® grab
‘Gross Beta - Monitor, pCiA - oncefwenk®, grab
[ Uranjum, Totaf “Monitor, pGiATE)- onceweek’ grab
Ra-226 HMonitar, pCil oncalmants _grab
Ra-228. T Menitar, pCiA once/mantt grah
- Th-230 Moritar, pCIn cneefmonth . grab
Th-232 Monitor, pCiA_ onca/month - grad _
Pricrity Poltants®) “honitor, mgl ohce/yaar grab
Whala Effiuent Taxicity®™) | (&) g onca/gquarter grab
| Copper: Site 1.0/0.56 mp(a) T grab .
-Zin:_Site 5.0/3.33 mg® (2] grab -
Cregspte conatituents: 25 x QLAS5 x QL | B grab
Sitetl) (axa) '
In-Stream River Gediment SD-4090 ari SD-4081 (Samping focaions Shown m‘ﬁqu 0
- {Dranium, Tot __| Monitor, pCl.i‘E | oncefyaar .1 -grab

(a) Daity meximum/monthly a_'.remge;

D cinclades:

bl - Watsrwill not ba discharged i greater than-600 pCLA, the CCG.
{c) " Compiste priority pollutant list shown on Table 4-4. '
{d} - -. Requires upstream receiving water. confrol sample. to-be mﬂactad “from Mrsmn Rivar at location SW— .
1011, :
&) ho statistical difference in mortakity observed in the effluent test mnwntat}orn and the upmaawr | :
. receiving watar controd at:a §5% confidence fevel.
- acenapthylens, . .  acenephihens, .. benzo(ajanthracens,. d'bémnga hlanthram
-'-banzu[a]pyrene, benzo{kfvoranihene,  chrysene, fluoranthene, fluorene, indeno(1,2 S-ad}pym**
naphthalene, and phenanthrane. ' ’
{g) - As.setby the moest recant edliion l:af Standard Mathods.
{h) Crice per batch or once per week for sath halch. samplad within a petiod f.‘bf 30 days fallurmng
intraduction of CWSA water (whish han failed these limits) to the SWTP.
Equates to oncedbateh or oncefwsek for continuous- fow. )
- timits in parenittisses apply to uutfaH NP:0007. ' o :
QL. Quantification ievel, _ . _ |
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Tal:ﬂﬂ 44 NPDES Permit MO-0107701 and MO-B108987 Mnmtl::nng Rﬁquiremaﬂts F‘I’iuﬂty Fnllutarﬂ i.lst*

(Site NP-0007 and Quarty NP-1001)

FcerEpiihyiens

1,3-dichiorapropylens
Acenaphthens 4-chloropheny) phenyl siher
ACroben - d-bromophenyl phenyt-ether
Aczylontirle Bis (2-chioroisopropyl) sther
_Banzene - Bis {2-chivroathoxy) rathana
Berizaddne Methylena chicride {dichloromethane)

Carbon ¥ etrachionide (tah‘achlnromemm}

" Metyl chicride (chioromeathene)

. Shiorobanzene

‘Mathyl bromida romomethane)

A

1,2 4-trichlorpbenzene Bromaoform {ilbromomathane)
Hexachiorobsnzens Dichlorcbromomethana
"4, 2-dichlorosthans Chlerodibremomethane
1,1,1-dchicrasthane Haxachlorobutadiene
Hexachloroathane Haxachlareeyclepentadiene
1,1 -dichicroedtsmne Isopherons :
1,1, 2-frichioraathane Naphthalans -

" 1,12, 2-tetrachiproethane Mitrobarnzeng
Chilorogthans Z-nitraphanal
Els (2-chiomatiyd} ether 4-rifrophenol

| 2-chiorpethyivinyl ether 2 d-dinitrobbenol
N-nitrogodi-r-propylaming 4 B-dinitro-O-cresil
Pantachiorophenot N-nitrosodimethylamine.

| Phenol . N-nitrasodiphenylamine
Bis {2-ethylhexyl) phthalate Phenanthrens

-1. Bubyl benzyl pithalate diberrzola, hranthragene
Di-n-hutyl philialate indenp {1,2.3-cd) p!_.rrene
- Di-n-oétyt phthalate Pyrene - M

. | Dlethyl-phihalate Tm-::lﬂnrogthylane
Dimedhyt phihalate Tn&.mna T
-Benzo{ajantbracena Trichlorosthylane
Benzofa)pyrene _ Vinyl chlende {chioroethylsna)
3 4-honzcfiuorantheng {benznl:h',muwanﬂ'lene] Aldrin -
Benzafkfluoranthene Dieldrin " -

Chrysang Chlordane
Anthracene 4.4-DDT
" benzo(ghhperytene 44-DDE
lucrene 4.4-DDD
. 2-chicronaphthaiens Alpha-endosuifan -

1 2.4.8-trichlarcphenol Bata-endomﬂfnn
p-chlaro-m-crasol Endusurrm sLilfale
Chieroform (richioromethane) Endrin____

. 2-chlorophanat Endrin aldshyde
1. Z-dichlorobenzets Haptachior
1,3-dichicrobanzansg Hepiathior apmdda
1, 4-gichiorobenzene Alpha-BHE
5,2-dichlorghenzidine Beta-BHC
1, }dichloroethyiene Gamma-BHC .
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Tabbe 44 NPDES Permit MO-0107701 and MO-0108987 Monitoﬁng Ruquirenmts Priosity Poamm List |
: (Stta:NP-0007 and Quarry NP- 1an1) (Continued) .

_ 12~1mw—did1lnmamvlana Deka-BHG - -
: 24—dlcl'llurﬂphml - P_ﬂB+1242-{ko¢hlur 1242)
1, 2-dichloropropane (1, ﬂ-d{uhbrnpmpnna} PCB-1254 (£ 1254}
2 4-dimethylphenol . PCB-1221 [, bor 1221}
2 4-dinftrotoluene FPCB-1232 (Arachlor 1232).
| 2 B-dinfirotaluene FCA-1248 (Arochier 1248)
|1 2-dighenyihydrazine PCE-1260 (Anachlor 1260}
- Ethyibanzans : PCB-1018 (ﬁmd'llpr 10168} .
| Flugranthens - ) Toxaphens :
Antimony - { Arsenic
Barylllum . Cadmiurm -
Chromiun - - Copper
Lead ' Mercury
Nickel : Selerium
‘| Gilwar - . - | Thalism _ L
dne’ ' _ Cyanide, Totat
FPhenols, Total - . )

_ In addition to permitted paramieters. the . storm - water Qutfalls, NP-0002,. MP-0003,.

. NP-6604, and NP-0005 may be periodically monitored for arsenic, lead, chromium, thﬂllm

" +Ra-226; Ra-228; isotopic thorium and-pogsibly- other parameters based-on-upstream: activitieg~
Outfalls NP-0010, and NP-0051 will not be monitored for these .contaminants  because ﬂE f
w;atershads have haen remediated and are used for storage of clean materials oniy

Datmgenea:atadﬁmn this NPDES water sampling will be- remewa:l in accordance sadfh

'+ ‘Provedure BS&H. 1.1.7. -The data wil be compared to historical data and reference values-as

.~ shown.in Appendix E, Table E-3 to determine if the concentrations are “above normak” “Above
. normal” values are reported to DOE and. nther agehcies in a timely manner as auﬂmcd in
_Pmcedtare ES&H 1L.17..

: 4.L2_.2 NFPFDES Permit MO-0108987

Permit MO<0108987 applies to storm water and treated water discharged from the quany -
water treatment plant. The location of the quarry water treatment plant-outfall (NP-1001) and the
storm water outfali (NP-1005) are shown on Figure 4.2, This permit was originally issued to the -
- Department of Energy on May 5, 1989 for discharge of treated water from thé quarry water

treatment plant. The permit expired on-May 5, 1994, and was reissued on June 10, 1994, The
quarry water treatment plant treats or has treated water from several sources: (1) quarry pond,
(2) storm water, (3} equipment decontamination and washdown water and, (4) groundwater. The .-
'pcm}lt was reissued on July 17, 1998 with the addition of Cutfall (02 (Oatfall NP-10035). Outfall
002 is for the discharge of storm water from the dwuntanunanon pad area at the quan:? This |
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: are&hasbeeuclmed. Ifﬂaedemntanunaﬂonpadmbemmesmntmnmatedmtheﬁlm ﬂw

storm water Will be freated in the quarry water treatment plant. Tables.4-2, 4-3:and 4-4 show -

permit limiis and monitoring requirements for release of storm. water and treated water from. the.
quarry water treatment-plant. - This. permit requires that sampling results be submitted to the:
Missouri Depariment. of Natural Resources each calendar quarter in a discharge mcumtomm

. repott Therepm'tlsduebytheEEthdﬂ}?ufth&mmﬂhﬁbﬂomngthzwportmgpermd

-An application was subnnttﬂd on Januwary 8, 1999, madd s’mrm wat&r from the backfilling
and fmal grading of the quarry and to Mdamesmmmhqummmmmpm

| . The waste stream will be groundwater that is to ‘be pumpéd from an interceptor trench -
- (Figure 4-2} located between- the quarry and the Femme Osage Slough. The application is
- pendmg however, treaunent will begin under a 30 day notification letter to the MDNR.

" Data generated ﬁﬂm this NPDES water sampling will be feviewed in accordance with

© Procedwre BS&H 1.1.7. The data will be compared to histofical data and refeérence values as
.- shown'ini Appendix E; Table E-3, to determine if the concenirations are “above normal.” “Above .
normal” walues are teported to DOE and other agencieés in a timely MANNET .45 ﬂutlmr.d in .

Procedure ES&H 1.1.7.

. 4,1.2.3 NPDES Permit M’D-Rlﬂl}Bﬁ!}_

SR -,-P&nﬁt-M@-RlﬂﬂBﬁ? was issued on Seﬁtembe:r-l,- i%rand.rgissuéd'nﬂ Ma}rzgg}?&& S
The permit appiies to storm water which flows from the Besfow Area. ~This permit doés not -

specify outfalls, parameters, or frequency .of monitoring. However ES&H staff will samplé

: risnoff from these areas in-accordance with the strategy presented.in Table 4-5: Qutfals.will be: - o
1 rghosendomomtardisturbed-areas-until they: a:e.stah:hm& Rapmmtgdwels WIH. be selfm;aosdf
- as footnoted in the table.

. Table 3-5 NPDES Permit MO-R100B68, Monitoring Ptan for Borrow Area Land Dimrbanpélﬁmm.Watar-

PARANETER REFORTING LEVEL | FREGUENGY SAMPLE TVPE
Setisable Sclids 2.5 miriel ance/quarter _| grab
LG and Greass(®} " 10 ma/E oncalquarter rab

{a) _ This is nat an effiuent Emitation-bul a self imposed reporting level. If settleable solids excead 2.5 mi/fhr -
" or off and grease exceeds 19 mgA the Missourd Departmartt of Natural Resources wilt bie informed in the

‘quartery discharge monltoring report Cun-::antratluns wars damrad from a previous Iand d;sturhanna SR

“NPDES permit.

(b} A selected locallons
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- 4.1.2.4 NPDES Permit MO-G670263.

Permit MO-G670203. way issued on December -5, 1997,.and-applies-té- h}rdmétatic'tes_ﬁ" .

. water :gencrated  at the chemical -plant site/raffinate pit-area.. - Hydrostatic test water .may be.

-generated during maintenance and repairs at the site water freatment plant and, possibly, other

" areas of the site. The pérmit requires that ¢ach dischaxge be grab sampled during: the- first.
- 60 mimtes of the discharge for Total Suspended-Solids, Total-Petroleum Hydrocarbons, and pH.:
Total flow will also be recarded. A discharge monitoring. repott must-be submitted 1o the State
on at least an annual basiz with repﬂrts diie by October 28 for: the prcwaus Dctoher 1 to:
‘September 30 pericd. : . '

4. 1‘3 Upsu*eam Source Idextification Needa :

In the past, locations upstream of tile thme major outfalls (NE-0002, NP- ﬂﬂﬂi and
NP-0005) were sampled -to Kelp. dmclusa contamination sources if elevated levels' of
_contaminants ‘were noted at the putfalls. -During 1999, only lpcations above Outfalls NP-0602
and NP-0903 were monitored, Thise locations were SW-2019 (for Outfall NP-0002), which is. _
rthe-outlet-from: Sedimentation Basin 1; SW-2010, which is the outiet from' Ash Pond;-and-SW- -
' 2017, which is the inlet to Sethmentatiun Bagin-4. Because the watersheds upsireanr-of these
-Jocations have largely been remediated, they :will not be sampled during 2000. Other imahﬂnS“ "
~ may be sampled on a case-by-case basis as other areas are remediated. g

 4.1.4 Additional Storm Water R&qulrements and Needs -

o ? ks s viviomitoring oi.other watar.hndles is ,reqmmchfox.a cumplete@regfm.,:ﬁhe&e wterbadam
are detaaled below. .

4.1.4.1 Current 'Efﬁsiqm and'.Sﬁiim«_ent Contrel Requhﬁements _
Pemmits for both the site-and quarry do not normalty ﬁlaée Himitations on total suspended

solids for storm water runoff: however, if runoff from material storage and construction areas is '-
" not treated by facilities or structures that are designed, constructed, and opérated to treat- the

- volume of water associated with a 10-yedr, 24-hour rainfall event, a 50 mg/l limit is placed o § -

" total suspended solids af the outfalls. This condition atso requires a limit of 6.0 t 9.0 for pH, but | -
a pH limit is imposed at the cutfall under all conditions. Additionally, limits for settleable solids. -
are 1.0 ml/i/hour at the storm water outfalls. The WSSRAP Chemical Plant Sirface Water-und
Erosion Control Report (Ref. 21} and Piceedure ENG-21, Erosion Prevemtion and Sedimeint
- Control Survey, require that erosion control measures be designed and mam]:ame.d to cuntrﬂl
emsmn fc-r al in 1(} year 24-hour stom.
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Before extensive areas Gf the site were remedlaied, most storm water at m.e chernical
plant site was managed in a -network of retention basins (such as the material Storage - area; .
. .chipped wood storage area, etc.) and sedimentation basins (such.as. Sedimentation. Basin 1. and
. the SWTP Sedimentation Basin). With extensive Ie'mﬂl:llatmn Sedimentation Bagin .1 and the:

SWTP sedimentation basin have been converted to a reténtion basin and an effluent pond. - The

-CWSA and MSA have been removed; thus, those retention basinswere also removed: Retention

-Basing 1.and 2 and the CMSA. Sedimentation Basin and Sedimentation Basin 4 remain. The
~ gedimentation basins act to reduce solids levels in the storm water and the retention basins may. {.
. be used to store. stunnwaterﬁnmmrtamareas{lfreqmrﬂd)tﬂaﬂﬂw aa.mplmgtudctf:rﬂ'une the. |-
appropriate management strategy (iie., treatment at the site water treatment plant or Teleasé’
through outfalls). In addition, periodic off-site stream inspections may be conducted to assess
the effectiveness of on-site erosion controls, Total suspended solids, seitleable solids, and pH
measurements from the permitted outfalls are reported to the Missouri Department of Natural -
Resources in the reguiar Df.scharge Mom‘mmg Reporr o

4 1.4.2 Ash Pond Mumtorrmg

Previously, surface water. Jocation SW-2010, Ash Pond, was included .in fhe.
envirommental monitering schedule to‘determine the contaminants in the pond-water. In-the past;. |
-~ Storm water from the contaminated-gbil-storage areatan into-the pond. -Ash-Posd: discharged-to|
- Qutfall NP-0003 and ultimately to Busch Lake 35. Recause the Ash Pond area was dewatered:™
. remediated, and confirmed-clean during 1999, Location 8W-2010 will no: knger be:sampled: -
- The area will, however, be indirectly monitored by sampling at Qutfall NP-0G03. . -

4.1.4.3 Vicinity Properties
_ - Remedial activities at vicinity prnperl:tes are not expected to require NPDES penmts |
however, monitoring may be conducted to measure the effects of the remediation on downstream
water quality. Monitoring for any future vicinity property remediations witl he détermined on A
case- b}'vﬂ&&ﬂ basis. T

¥. | 1.4.4 Retained Sturm Water Mﬂmtormg

St-:)rm water that is retamed in excavations, trenches, fanks, barrels, Semnda.l'}.'
containment, retention basins, etc. is managed in accordance with the Swurface Water

Management Plan (Ref. 22) and the surface water management procedure (ES&H 9.1.2). These |- -

docurments require that Project Management Contractor (PMC) personnel determine, using site -~
characterization data and process knowledge, whether or not the retained storm water is to:be
gampled; and if sampled, for which parameters. The procedure specifies criteria to be-used. to
determine if the retained storm water may be released to the surfacc or must -be treated befnre
release. : :
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4,1.4.5 Emergency Mﬁnitnring" B
 In the event of accidental releases or spills, sarnples will be. coliested just downstream: of- |
. the release or spill and at the affected NPDES ounfall. Parameters will be selected basid on the. :
nature of the event. .

4.2 Airbernte Effluent and E:mrnnm-tal Survei]lanee Prngram

“This section. documents the rationale and requirements of -the programs. that will be o

implemented to monitor airbome emissions from the WSSRAP and 1o evaluate the impacts of
~ those emissions on the public and the environment. Given the current status of waste placement .
activities, the primary diffuse souroe of airborne radiological émissions at the chemical plant is
the permanent disposal facility, Current point sources at the WSSRAP include the site water
. treatment’ plant and the quarry water treaiment plant. Emissions from these sources and the.
-~ estimiated exposures are predicted to be minimal. The emissions monitoring program is tailorgd
to a low pétential for exposare and to mieet the requirerents of. Depmment of Energy Orders
3400.1 and 5400.5 and the Regufamry Guide (Ref. 5). '

4,2.1 Sourca Asgesameng

An -assessment of potential emission. sources. has been mmwted as: requiradxhy-'r
Deparhnent of Etiergy guidance. The assessment includes the identification of potential sources,
..as well as an analysis of the types and concentrations of differenit radionuclides that could be
released from the sources. In addition, it addresses factors that could contribute to the
*resuspension-of. contaminants. - The. assesament ‘provides -a-basis. for. the: design of an- -afthorme:
emissigns monitoring -program that provides timely, mpresentatwe, and adequaiely s&nsztive
mnmbormg Tesults,

The Department of Energy guidance requires that sources be assessed under nomml
operating conditions with logs of emission controls. The loss of emission contzols for the diffuse

. sourees at the WSSRAP would require the affected remediation activities to cease. Loss of -

emisgion conirols vsed at the WSSRAP, such as water spiay, surface cleaning, and high
efficiency particulate air (HEPA) filttation would be immediately noticed; therefore, remediation
activities would be immediately halted and there would be no resultant increase in air emissions. -

4.2, l.l Pﬂi.nt Source Assessmeit .

_ Patenuai point sources at the WSSRAP dunng 2000 include the site water tmatmem plant
. Ttain 1, and quarry water treatment plant filter press ventifation system exhaust vemts. The
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SWTP is scheduled for dismantlement in the first half of 2000, Application has been: mide to the
MDNR to allow subsequent treatment of site waler at the quarry water treatment ptant.

. The site water treatment plant Train 1 treats contaminated water from the remaining on- |
site sources, while the quarry water treatment piant treat§ quarry sump water. Filter press.
* - opetations:at both- plants are potential-sources of emissions. - The filter presses are isoluted i
rooms: fhiat are ventilated - through HEPA filters. Engineering calculations and. Clean dir Act,
 Asséssment Package - 1988 (CAP-88 PC) modeling resplts show that the exhaust vents-from
gither of the treatment plant filtey press room ventilation systems will not produce an annual
effective dose equivalent greater than 0.1 mrem to any mentber of the public. :

4.2.1.2 Weldon Spring Quarry Diffnse Snnme Assessment -

The Weldon Spring. Quarry is-a 3.6 ha (9 acre) ltmestone quarry located appmxunatniy |
6.4 km (4 miles) south-southwest.of the-chigrnical plant area. The guarry is essentially in.a closed
basin; surface water within the rim ftamtothe quarry floor and into 2 pond that covers
appmxunaiely{lz ha (0.5 acre). The quarry was used as a disposal area for DNT and TNT
process wastes; ianium, radium, and thorium residues; the associated daughter products froin
.. .-.on-site.and off-site. processing of uranjum and thorium; -and. building rubble and soils fmm tha
~ demolition of a uranium prauessmg facitity in St. Louis. Lo

The quarry bulk waste was removed: ﬁ-um*ﬂnnquarry"nnﬂ placed at the ternpnmry;stnragﬁ

. area (T8A) in1996. In 1998, it was removed from the TSA and placed in the disposal-eell. - The-
waste contained radiological and chemical contaminants including uranium, radium,-thorium;
. - metals, nitrates, PCBs, semivolatile organic compounds, nitroaromaties, and asbéstos.. -
- ...Characierization . of the: quarry seils.was.completed.in. support..of ;the .Feasibility. Study-fop .
Management of the Bulk Waste at the Weldon Spring’ Quarry (Ref. 23). -The radionuclide |

L concertirations ranged from- background levels to 1,600 pCi/g for U-238; to 2,780 pCi/g for

" Ra-226; to 36 pCi/g for Th-232; to 2,200 pCi/g for Ra-228; and to 6,800 pCi/g for Th-230, :
{Ref. 23}.. Restdual radioastive cnntanﬁmﬁan-at the guarry remains tcr tie remediated ix;zﬁm}. ' l o

4.2.1.3 Weldon Spring Chemica] Plant Diffuse Source Assessment

The Weldon Sprmg Chernical Plant diffuse source encompasses 87 ha. {21‘? aerea} |
Airbame emissions from the site -chemical plant result from windblown resuspension. of
radioactive particulates from site soils and chemical plant building material/debris, and
resuspension of radioactive particulates from site operations such as hauling and placement of: |
site wastes. In addition, thete are airbomeé emissions. from the chemical plant due to the -
transformation of R&-224 and Ra-226 (progeny of Th-232 and U-238) into Rn-220 {thoron gas)
and Rn-222 {radon gas),
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Characterization- of the hmldmgs aﬂd chemical plant soils was cﬂmp]ntad in- suppnrt of .
. the sife remedial investigation (Ref. 7) and the chemical plant fepsibility. study (Ref. 24).. |
Radiological contaminants. at the. chemical plant are urapium .and thorium and their agsociated .
.- ‘progeny. Concentrations in bufk samples collected from buildings ranged: from:-background-
. levels to 20,000 pCi/g U-238; 190 pCi/g Ra-226; 5,400 pCifg Ra-228; and -540.pCi/g Th-230...
.. Concentrations in- soil- samples.collected at -the:. cheritical - plant -ranged :from- bankgmund ttx
2,259 pCL-"g U-238; 452 pCi/g Ra-226; 155 pCi/g Ra-228; and 123 pCifg Th-23(] -

‘The mﬁaate pits nhazactenzaﬁon indicated that the- ave:ragr: radionuclide concentration
for the four pits ranged from 540 to 840 pCifg wranium; 2,500 to 27,000 pCifg Th-230; 66 to.
300 pCi/g Th-228; 72 1o 840 pCi/g Ra-226; and 61 to 230 pCi.n"g Ra-228 (Ref 25} The total |
valume of sludge 18 estimated at 143,000 cu yd

: Particle size analys:s and a lung solubility study were conducted using buik samples from -
the chemical .plant process hmldmgs and the raffinate pit slidges. The process buildings -
- dismantiement was completed in 1994 and the materials were placed on the MSA. The MSA
. was an approximately 8-acre gravel pad and incorporated a runoff collection system with a 0.8
acre retention pond. The building materials placed on the MSA were either washed, wet wiped,
. . «.andfor HEPA vacuumed. to minimize removable. contamination. = This was done to.minimize.
- migration of contaminants via air-and. precipitation Tan-off.- The MSA was-eliminated ‘and-the
area remadlatﬂd during 1998 _ _ v

The Ash Pond Storage Ama (APSA) was approximately.17 acres and: was develt}ped to j
.-temporarily store radioactively contaminated waste and certain chemically contaminated ‘waste .
wsee i Jhandled or transfered duting.remedial activities.. The waste. materjals stored at the APSA have. | .
Faves o included chemical :plank building: demelition:materials such:as. roafing;- asphalt, concréte; rocks.
: and soil; contaminated chemical plant soils; and Vicinity Property 9 soils. - All- Ash Fond waslns
. have been placed in the- dlsposal cell..

Final remediation ccf Rﬂfﬁnate Pits 3 and 4 was completed étmng 1999. Rafﬁnam Pits 1

and 2 are scheduled to be: completed in late 1999 or éarly 20060. Other disposal cell waste

. placement operations scheduled for 2000 include placement of waste matetials' from Building-

- 434, the SWTP, and the army pmperﬁss “These actmtlea constitute potential Hli‘hﬂrﬂe emlssmns
SOUrces fm" 2000,

4.2.2 Airborne Menitoring Programs o 3 R i b

. To effectively monitor the. diffuse sources present at WSSRAP, four air mohitoring = -
_progmams will be utilized: site specific monitoring, perimeter monitoring, critical receptor. -
monitoring and a monitoring program specifically designated. to assess raﬂmlag;mal impacts at -
the Francis Howell High School, These four programs are designed to meet the requirements for .
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airboine effluent monitoring and enyironmental meﬂlanea as spectﬁed in the. Regufafory Guide: _

(Ref: ﬁ}andDapmﬂemﬁEnergyDrdefsﬂﬂﬂ 1 and 5400.5.

Appropriate dnmgradﬂrs 10 the air. mnnnonng prt}grmn will be “phased in ch)nng the- yeatr
2000 as the disposal cell is completed and closed,

During work involving distarbance of .contaminated debris, solimund shudge, engineering I

" controts such as the use of water 1o control airborne partlclﬂate emissions will be utilized. Dust _
-~ -control will include using water and possibly foam. :

_ Lucanuns equipment, sampling time, minimyum detecuan levels, accmaﬂjr, anil "
investigation lévels are discussed in the. sife specific, site periméter, and crifical receptor
monitoring program sections of this plan, Investigation levels have been established for airborie
particulate, tadon, and total dust concentrations. Samplé location heights; proximity 0

* obstructions, -and linear ﬂnw rates are also discussed in the mdm;dual momt-:}rmg prog:ram.. _
sections, '

4.2.2.1 Site Specific Manitormg Program

As mentioned in the chenﬁcal plant site source assessment, the large d:fﬁ.;se soaree: ig

.. made up of .a number of smaller diffuse-sources thiat include: - (1) wind blown resuspcnsmnnf
.+ radioactive; particulates from contmuinated: soils;(2) resuspengion. ofradicactive particalatesudugs

to site remediation activities; and (3) radon emiissions from the disturbance of radivm-containing

-waste materials due to site remediation activities. Although thare is a potentiai for resuspension
- of radioactive parnculaﬁs due to-natural meteorclogical ocourrences; it is much less' than- the~
potential for:resuspension due to -sie remediation. activities, < Site-spetific :monitoring wilt: ba:

used to assess the contribution of site remediation activities to the total airbome emissions fmm

- the chemical plant. Site-specific monitaring will consist of mobile air particulate sainplers and
- total dust monitors -io measure aitborne radicactive particulate -and dust - concentrations .. -
" respectively. Radon/thoron gas and. prngenj? monitors will be useﬂ‘*m measure radon gas-and-

pmgen}r concentrations.

Site specific monitoring, in addition to providing data concerning the contribution of
specific activities to the total airborfie inventory, will ppovide faster feedback conceming the

effectiveness of engineering controls and ddta concerning dispersion patterns. Filters from site- - -

specific radioactive airbome particulate monitors will be coliected on a daily basis as mmpmﬁ -
to weekly for the perimeter samplers. Thé total dust monitors will-provide instantaneous
aithome dust concentrations. The. gontinuous tadon gas and progeny monitors are capable of
short. or long-term measurements. Flectret radon gas monitors may be used for short térm

- measnrements of 2 days to 14 days.
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- Radioactive alrbume particulate ‘general area” samplars may be placed at the wnrk ZONE.
perimeters. The -number of samplers used will be commensurate with the potential for above
~ background emissions. In addition, a group of site speclﬁc samplers may be used to momitor
- separate -wotk activities. that.are in close proximity to one another.. - This: will facilitate more.

.. ¢fficient use of site. specific samplersand maintain air monitoring coverage for. all the activities..
. Total -dust concentration measurements will be takén within: the-work :zones on an: “ag-needed:
‘basis. Radon/thoron gas and progeny measurements will also.be: eollected within-the wotk zones- |

when there is a significant petential for elevated concentrations.

- When possible, the radicactive airborne particulate sampiers will be placed in areas that

are free from obstructionis or conditions that could affect the air sampling results, These .
samplers are usually placed twice the distance from an obstruction er structure as the obsiruction

. or structure is high (i.e.; an air sampter would be placed 3 m {10 fi] from a 1.5 m [5 ft] 1all tree).

In addition, the samplers wili not be. placed, if possible, in areas that are prone to dusty -
conditions, such as nearby busy soads or active equipment. Total dust monitors wiil be used as

-needed to ‘perform instantaneous checks of total airborne dust concentrations during work
activities to confirm that engineering controls and good work practmll are effective.

o Equlpment that will be used for sata—apemﬁc, mdmac-’tlw airbome: partictﬂa‘te sm‘r.rp]mg S
... includes a portable air particulate sampler-with a filter holder.and 2 vacunm pump; a-iotagieter; &

‘filter.-a portable power supply, and an air sampler stand, Equipment used for- site-spedific total -

. dust meastrements includes a total-dust rionitor. and data-logger:: ‘Eeuipmentused for thexadon™ -

gas. and progeny measurements includes contirinous radon gois and - progeny Tnonitors, . eleciret-
; radorr detectors, alpha track momnitors, associated weather housings with power sypplies, gas

S drymg tubes, inlet filters, asscciated tubing, portable data prmters, and an electret: vnltage reader:>

The portable air. samplers- that w11! be used for. sne-‘spemﬁc, mdmanuva alrb::rne'

: panmulam sampling are low volume, carbon vane, oilless vacuum pumps. * The low volume
pumps generally operate at approximately 40 I/minute (1.4-cu ft/minute). Linear flow rate for the
Jlow volume air samplers {volume sampled per unit time divided by the filter ared) is
approximately 23 m/minute (75.4 ft/minute). The total dust monitors that will be used are self-
contained aerosol monitors whose sensing principle is based on the detection of scatbere{i
electromagnetic radiation in the near infraved range. : :

The continuous ra'ﬁaun progeny monitors wifl be portable, fully autothated instruments

capable of contineously monitoring for radon and thoron daughters. . These monitors use & siticon

bartier diode detector to detect radon and thoron daughters. that are deposited on a membrane

filter with a .45 um pore size. The mnonitors have internal data storage capabilities. Data.can be.
retrieved through a portable printer or obtained from the computer’s data storage. The sensitivity .
of the continuous radon progeny monitors is 1.0 mWL. Accwracy for the monitors is within
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+10% of the measured concentration. Continuous progeny monitors will ’bc calibrated amauall}r [
- and operated-in accordance with the applicable standard opesating: pmaedures

The continuous radon. gas monitor is a portable, fully. automated instrument capable of
eontinwously -monitoring for-radon and thoron gas. - It has a hemispherical internal cell of 0.7

e .--x.\.hhte:, coated-onithe inside with an-elettrical conductor.. A solid:state. alpha.detector mplace.d.m;

- the center of the hemisphere,  High voltage creates an electrical field o detect the radon/thoron
. gas. ‘The monitor has internal datz $torage -capabilitics, and “data can be retrieved-through a

poriable printer ot obtained from the:computer’s data storage. The sensitivity of the contiiuows .
- ‘radon -gas monitors is- 0.1 pCiA. --Accuracy for the monitors is within £10% "of the neeasured |

concentration. The monitors will bg calibrted annually and operated in- acmrdanca 'mth
* appli¢able standard aperatmg prooedm'es S

A rotameter 1hat has been callbmted to Natmnal Instmlte of Standards and Testlﬂg
(NIST) specifications is used to set beginning flow rates. for the poriable radioactive airborne.
particulate samples and to mensure ending flow rates for each sampling pericd. Monitor flow
rates can change due to filter dust loading or ambient temperature changes. If the ending flow
rate change is greater than £20% of the beginning flow rate, the fiow meter will be-evaluated to
-+ -determing if service is reqmrf:d ‘The data*mll beﬂaggedand ﬂ:DW rate chmgemtzdmn th&"'

data is reported.

. The portable - radicaciive -girborne - particulate sampler: pumps* will-not be leaketested= |
because the flow rate is determined by placing a rotameter in the jine befmae:n the filter assembly -
and the punp. Pumyp leakage wﬂlnotaﬁ‘acttheﬂawreadmg,whmh is-made é6n-the air passing:

. through.the: filter to the pump. In addition, the Regulatory Guide:(REf. 4) and Environmental:

a5 i ProtectionsAgencysMethods: 3. and 17, for measurement.of airbome pasticulates, specify dhat thes.

filter head assemblies need only to be designed and mspected 1o mmmuze ieakﬂge arc-ﬂnd the

filter.
: The filters that will be used. for the low-volume samplers contdin a mambrane of mlxed
cellulose esters which has a high coliection efficiency- aind minimum alpha burial loss. These

filters have a pore size of 0.8 xm and are 47 mm (1.85 in.} in diameter. The filter media are } S
designed to retain 99.98% of dioctylphthalate paxuclﬂ; with an aerodynaune mean diameter of

0.3 pm at 32 Vminute (1.1 cu f/minute) across a surfice area of 100 em® (15.2 in?). The
samplers will be piaced on portable stands et a height of approximately 0.8 m (2.5 fi) off the'

ground. The air samplers will be placed at 0.8 m (2.5 1) rather than 1.5 m (5 1}, as specified by.
the Environmental Protection. Agency, due to the weight of the pumps and the safety problems .

that would be brought about by plaumgthapumps 1 Sm{S ft) off the ground. The 1.5-m (5°ft)
“height would require personnel to lift the puings, which are relatively heavy and will bemoved
frequently, -above their heads. In addition, the stands would havea high center of gravity,
.making them susceptible’ to tipping in strong winds. . Due to-the. proximity of the portable
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-

.mumtnrs 10 the woark area, placement .of the mumtnrs at.a Jower . height would . pmwde
conservative measurement of fugitive dust-and any subsequent dose assessments.

.. = . . Limited.clectrical service exists in the controlled area of the-chemical plant where t]me» [
w portable-air samplers will generally be usad ‘therefore, portabla gewma will: pnmanly e used:
to power thi-air s.amplers :

The minimum detectable concerifration that will typically-be achieved during sita-spemﬁc
monitéring is appmmmaxeiy A ﬂE—14 pCi/mE. Because work activities may not always have a

. dusation long enough to collect a. large sample. volume, a sample’s minimum .detectable -

concentration may be higher than the typical minimum detectable conceniration of
- 5.0E-14 pCifmi. Whenever possible, a large sample vnlume will be collected itr order tc: educe
_the minimum detectable concentration. o

At one standard deviation, the toml typical uncertainty associated with a site-specific,
radioactive airborne particulate sample at a concentration of 2.4E-14 pCi/m! is approximately : -
8E-15 uCifmi. This value depends on the uncertainty associated with the sample -volume, |
: detectnr calibration, equipement efﬁclancy background caunt rate, and sampte countrate. - o

Aﬂ:er samples are coflected, the. filters will typmaﬂy be stored for a: mlmmum of “ﬁw: o

- wiotking days: before they are counted to allow for decay of the short-lived radon and thoron~
decayproducts. . The activity of the' samples will then: be:counted .on: an. alpha-scinéillation.
detector ar 8 gas-flow proportional counter. The counting times will generally be 60 minutes.
Since -detection. sensitivity.increases as.counting. times. increase, longer cnuntmg times:-may .be:
used.to au:hlave & lower ininimum detectable concentration. :

Qua.li‘q,r control procedures that: Wﬂl be implemented as part of the srte-spmﬁc
- mondtoring-program -inctude the calibration . of instrurnents, source and background counts, .
recounts of samples, review of docuretitation, and-adherence to standa:d operating procedurés
. {(SOPs). The quality contro} procedures are irtended to assess the acr:macy and validity of the
- data.

Calibration will be required for the alpha-scintiliation and gas-flow proportional detectors
ahd the rotameters, The alpha-scintiliation detector will be calibrated a minimum. of every
" 6 months using NIST traceable radioactive sources in accordance with the applicable SOPs, The
gas-fiow proportional counter will be calibrated when sepairs are made to the detector or if daily
<hecking of the detector indicates that the instrument requires calibrgtion. Calibration wilt also
be in accordance with the applicable SOPs. The rotameter will be calibrated on an annual basis -
to NIST specifications using the BIOS International Dry Calibration technigue. The total dust
ruonitors will be reference. chﬁcked wrth an NIST traceable refesence scattering standard prior.to |

. each use.
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" Daily source and background coults will ha made on the alpha-mtlllatmn and gas-flow

. proportional: detectors in accordance with the applicable. SOPs, .and these:vount results will be

* compared to the calibration results. If the daily check reésults for the instruments is within thme; -

..~ standard deviations when compared to the results obtairied. during calibration;. or within- i
. :hrmtsasgenerated by the gas flow pro monalsoftwarepackagﬁ,the instruments m]lhep&

be calculated and the results kept on ﬁlé.- .

4 3,22 Site Perimeter Monitoring

into service. Instruments failing the daily background and/or source check will be taken out of
service as described in the applicable WHSRAP standard npsrahng pmcedm

At least one in Zﬂ:radiuacﬁve
results compated fo the initial count

otne p-artmﬂate sa.mples will be recounted and 1he
ts. The precision between the two sample counts will -

. A'review of the sample documentation and calculations, by an individual other than the |

sampier will be required as part of the quality conirol procedure. The reviewer will be-
rmpunslbleforensunng that thc docum _‘rm is complets and the calculations are correct.

‘Spring ‘Chemical Plant perimeter ntonitoring: program:
! n¢ particulats sampler locations (Figure 4-3), seven’
alpha track radon detector locations (Figure 4-3), and five electret tadon: detector. locations

. (Figuie 4-3.and 4-7).. The. Welden Spripg Quarry. perimister. manitoring Iﬁﬂgmmclndes tivo.,

"’-’er

-radioactivesairboene:particulate-sampling locations.and dwo-akpha.track: radon. deteotor locationss
(Figure 4-4). The high volume radipactivie airbome particulste monitors are digcussed in Secfion

--4.2.2.3. The background monitoring station, which includes low amﬂugh volume air particulate

_radon monitors, in order to differentiate

-4-7, In addition, portable radioactive ai

samplers, two pairs of alpha track d
detection, is located at Daniel Boone E

tary School in New Melle, Missouri (Figure 4-6),

" Modified alpha track monitors Will be installeéd 4t all of the air particulate monitoring
stations around the WSSRAP and at thel background station, along with the regular alphs track
+222 and Rn-220 (thoron) concentrations. (Table 4-8).
In addition, electret thoron detectors will be placed in conjunction with electret radon dcmcm

All the locations are summarized in Tables 4-6, 4-7, and 4-8, and shown on Figures 4-3 through -
particulate saraplers may be deployed depending

on the current work activities. Detectors will be placed in pairs at each statien for a maximuim ﬂf
ﬁ::ur detectors at a given alpha track or el¢ctret monitoring location.
; i

DOE/OR/Z1548-424, Rav, 7 _ N 79

A

e A peﬁmeter.mpnimring--pmgram-mﬂl-beei‘;n-pla(;e--10'-mohiﬁur-'.airbﬁme--emis?siﬂns.sﬁ‘ﬂmhthi_::i;f__' L
" chemical. plant. area and.-the quarry, [which emanate from soils with -abovesbackerotind .

- radionuclide -concentrations. - The Wek

" incledes the vse of nine radicactive ai

and two paits of electrets for radon and.thoron



ENVIRONMENTAL MDHIT‘DHJNG FLAN . : . '. 122599

Permeter monitoring results wﬂl be nsed in mmunctmn with site spaclﬁc momtmmg

- redmlis to-estimate total off-site radiological. airborne emissions. This meﬂmdolog}r i8, the mnst

accuratemﬁnsufmumwungmbomeemlssmns ﬁ'omﬂlepmject C e

.. .Fhe -sources described in the.source assessmentm primarity: at. grmmd léveL Sﬂm

1hat reiease radioactive-material through stacks: or- vents: at a~stgm&mm -distance -abéve: the -

ground have the highest nieasured concentrations at ground Jevel some distince from the source, -
based largely on the release height. This occurs because it takes time for the material to reach the

-------

ground, and as the material falls, it is driven: from the source by the wind. Due to the nature'of .~

ground-sources, the highest concentrations wilt be measured at the ground at points closest to the.

source; therefore, the highest off-sife concentrations that oceur due fo emlssmns ﬁ'om e | :
* chemical plani and quarry will oceur at the site perimeter.

There will be mne permanent radmacuve air pan::m.ﬂate moritoring stations at Ihe

_chemical plant site (Figure 4-3). These monitors will be spaced along the perimeter fence

~ according to the magnitude of nearby source tetms, with distances ranging from approximately

7611 to 610 m (250 ft to 2,000 ft). As the site perimeter fence is moved to accommudate
remedial . activities, any affected perimieter monjtoring stations will . be. :apamtmnﬂd to Temain.

.~ ~adjacent to-the fence. line. .. Because.the. potential for off-site airbome emissions. is jow, -any.
“airbome emissions that do ocouy will-be intermittent and-have-low concentrations of radioactive -

‘air particulates, Hence, the use of nine:perimeter monitoring locations is congistent with the lm'r

. pﬂtm:lial for exposure to the general puhhc :

. -There will be two permanent.perimetet radioactive: pm‘t:culate momtamng stations. at ma.qumﬂa
... -{Figure 4-4), Monitoring station AP-1009.is located on the northeast upper: rim... This lecation.
i histarically. hasiindicated the. greatest sadiosctive.particulate concentrations. - Monitorisg Slm|

AP-1017 i5 located south of the quarty water treatraent plant and is closest tp the Katy-Traii,

-~which is-used by the. public for hiking and biking. This monitoring location will be used: to

assess potential radiation exposures to users of the trail. Monitoring Station AP-1015 may be
used if quiirry residual remediation activities are determined to. have the potential for: off-site.

. releases of radioactive particulates above background levels.
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Table 4-6 Adr Particutate Monitating Locations

to assass radiological impacts at the high school.

)

air sampling results at the high school.

(c)

Co-located full-time sampler; rasults are used to assess Instrument precislon at the high school,

STATION LOCATION AIR YOLUME
LOW | HIGH -
Chemical Plart /Raffnate Pit A9a .
&P-2001 NE corner of site, adjacent to Highway Department | -Yes Yes
Tacility
AP-2002 Meorth gite perlmeter Yag No
AP-2005 Southeast of Administration Building Yas Yas
AP-20058 Employse office trailars aast of disposat facility Yas No
AP-2013 Northeast site perimeter, near Frog Pond Yas Ne
AP-2025 Sata "C" N.E. site perimeter Yes No
AP-3003 Northwest of Raffinate Pit 4 _ Yas No
AP-3004 South of Raffinate Pit 3 and west of TSA Yag No
AP-3014 West of Raffinate Pit 4 Yag No
| Quarry Area
- |LAP-1008 Northeast corner of quarry Yes MNa
- 1 AP-1017 South of Quamry Water Treatment Plan! Yes No
OK-Site Critlcal Receptors
AP-4008 Frangia Howell High School You Yes
AP-4007 Busch Congervation Area/Depariment of Congervation | Yes Yes
R Residence .
_ AP-4008 Army Site Guard House &g Yeg —
“F AP-4011 Residence West of Quarry Yes Yes
AP-401318) | Francis Howell High School Annex Yes Yes A
r-Em:kgnl:lrurn:!
AP-4012 | Denle! Boone Elementary School, New Maile Yag | Yes
[ Francls Howsll High School/Assessment Recepters i —
AP-4014.8) Baorrow Area Haul Road Ramp Yas No
- »-AE:?HDE- -Franciz Howell High School Yas No
g
AP-4A00B6- Francis Howell High School Yes No
colc)
.ﬁl[’t;i#ﬂﬂﬁf" - | SArmy Site Guard House Yas No
8
{a) lntermediate station between WSSRAP disposa faciity and Francis Howell High Schoal; results are used

Speclalized secior samplers; results are evaiuated to determine contribufion from WSSRAP operations to |
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“Fable.4-7 Radon Track Etch .Mnnitnﬁng Locations -

[sTanon [ LOCATION | STATION | chmﬁu
t:hwmnanhntAm
[ RD:2002 | North sita perimeter — RD-3001_ .Nmmmf Raffinate Fit 4 )
“1 RD»E{HH “:-v[.-Nerheast sie parimeter, »adjamnt tu | RO-3003 - 1 Sumh*ufﬂnfﬁnata"ﬁmand wﬂ&tﬁ"l‘ﬂﬁ '
: Highway Department facéity [ Ro-3005 Southeast of 164 :
: RD—2ﬂﬂE Southeasi perimeter adjacent to RD-3047 West of SWTP
_ Administration Building e
RD~2I}25 ) Nordh parimeter of sita RE-3018 Buiiding 434 area
Quarry ﬁmu ' _ : : S :
- [ RD-1002 . . | Morheastcomer of guarmy | RD-1005 | Souih of Quarry Water Treatment Plant-
[ Off-Site and Background ~ . o
RD-4001 Busch Gongervation Area regidence .
RO-4002° Amy Sfte Guard House RD-40G7 - | Renidence west of quarry . '
RO-4003 Francis Howetl High Schoot RD-4008 ° | Dariel Boone Elemantary Soheal, New
a " Malta )
1 RD=4005 - Wast of Army sHe RD-4013 . | FHHS Amnaxe
Table 4-8 Electret Radon Gas Monitoring Locations
[ STATION | ananqn [ STATION | LOTATION
- [ CHEMICAT PLAH?K REA -
T ET-2004 “Northeast perimeter fence Ine | ET-8011 | EastBerm of Reffnate. Fils Tand 2
ET-20068 - Southeant perimatar fance fing ET3017 West of SWEP - .
. { ET-2000 Nartheast perimeter fence lIne ET-3018 Sautheast of THA .
- [ET-3008 Northwest of T8A S
... | ET-3068 South of TSA
UTOF F-SdTE AND BAGKGROUND -
1ET-4003. - I-anniernwall.High Schonl. LA ET-4008 1 Eiamai BEO!‘FE-’EIBH!EI'II:HW Sﬂhﬁlﬂl ]
# ndicates radon, thorgn; and gamma mmumnmds are performed.

Seven alpha trackand five electreét adon monitoring stations- will be placed at the
chemical plant site perimeter (Figures 4-3 and 4-7) approximately 122 m to 610 m (400 fi io
2,000 ft) apart, Due to the charactetistics of the chemical plant diffuse radon source, the density

N B
R——

of radon monitoring stations around the perimeter will be commensurate with the potential for

exeeeding the U.S. Department of Energy (DOE) derived concentration gisides of 3 pCi/l for both

" radon and thoron. Perimeter monitoring stations near the disposal celt will be closer together
than other stations becanse the dispesal celi will constitute the prirciple radon source in 2000

. An effective dose equivalent of less than 1 mrem was. previously calculated at the nearest

_chemical plant critical receptor with the highest potential for an exposnre to the general public as

_aresult uf fadon emission from sige operations (Ref. 26). Thcrefm the sevenalphatrack and.
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ﬁve eleotret zadon mommrtug stations at the chammal plant. penmeter will ba sufﬁment to
mﬂmtor airborne radon concentrations.

© Two alpha track and three-electret radon monitoring stations will be plwedmside the-site’ _
--bmmdanr to-mensure radon and/or-thoren:levels during remediation -activities: - 'Hmse mmtom. :

: mllbeylacadnearﬂuﬂdmg 434, the SWTP, and Raffinate Pits. 1. andE(F1gure4-3}

Two alpha frack radon mnmtonng stations, RD-1002 and RI-1005, wﬁl be located on the

quarry perimeter (Figure 4<4). Monitoring| location. RD-1062 is located on the: northeast .

‘perimeter of the quarry and historically has indicated the greatest radon concentrations at the

guarry petimeter. Monitoring Location RED-1005 is located south of the quarry water treatment

alpha track radon monitoring stations remajning at the quary perimeter will be removed

. following completion of the Quarry Residuals Dperable Urut

- -Equipment for the site and quarry pefimeter mﬁmiamng program. includes lﬂwwolume

tadioactive airborne particulate samplers, ;h rotameter, scintillation detectozs,. a gas—ﬂuw

o cproportional .detector, ,ﬂlters, .alph&-traa:k

- constant flow.

" locations, and will be exchanged on 2 g

dctectars

_ The low-volume radicactive airborne -particulate samplers at the- bhemical piant' and’

quarry site perimeter locations -are self-adjuisting, carboi-vane, dil-less air pumps. FEach -

... permanent sampler is mounted in a weather{protective honsing - with.a. 119-velt. outlet.._ The.,

samplers bave built-in timers to document the ﬂpcranunal ‘period,” and crcg'ula:ms to ﬂmlmam

‘The. alpha track monitors are made of a piastic material and monitor both radon and
li-mrun gas. The principle of radon/thoren detection is based on the production of damage tracks
inthe plastic caused by passage of alpha paﬂ:w g3 from radon/thoron decays: The track density-is
determined by manual or automated scanning and is proportional to the integrated expasure.

Processing and exposure determination ate provided by the vendor. ~The radon alpha track -
 detectors have a minimurn sensitivity of 0.2 pCi/l. The measurement uncertainty of one standard . -
k detectors:is; as ciaimed by the manufacturer, -
15 -will be placed in pairs at each of the
Iy basis. Medified alpha track detectors wilk be .
detectors to distinguish Rn-220 and Rp-222

deviatiml from the mean for the radon alpha
125% of the measured. concentration. The

used in conjunction with standard alpha
concentations, by analyzing the relative response of paired sets of these detectors at each
monitoring location where they are deployed. S
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The electret radon and thoron d&mcmrs operate by drawing ﬁlherad alnhlmt it mto an-
electrically conducting. plastic' chamber whiere alpha particle decay generates_ions ﬁmx are:
cellected by the charged electrét. The thange in electret charge is measured afier the monitoting
period with-a voltage reader. . The surface charge of the eleciret is reduced proportionately during. -
th&momte:mg pariod with the integrated radon/thoron conceniration. -Typically, the clectiets are: -
- -deployed in-pairs for a minimum- of 14 days with a
minimum sens:tmty fora 14 day exposure ts BpPIo

t.uncertainty of ﬂﬁ% Tha'
ly 0.4 pCi1. : '

A rotameter is used to set and measure the flo rate for the low-volume, radioactive .
aithome- particulate samplers. The samplers will be| run continsously at a flow rate of
" approximately 40 Vminute (1.4 cu ft/minute) with weekll filter replacement. Prior to changing
the filter each week, the flow rate will be measured. Afief the filter is changed, the flow rate will © .
_ be adjusted, as needed, to 40 Vmimze (1.4 ¢u fiyminute)] The starting flow rate of 40 I/minute

(1.4 cu ft/minate) will then be averaged with the ending

1o calculate. the total volume of air sampled. . If the -
-sampling period, the monitof wili be evaluated o determine if service is required. The data will

be flagged and the change in flow rate noted when the data i
.- the. perimeter low volume sir -particulate samplers |
.o (754 fifmingte). at 40 Vminute (14 .cu-f/minute).
©+ - samplers will not be leak tested becanse-the flow rate is
. inline between the filter assembly and the pump, and

. passing through:the fiiter to theé pump. Themfcrre, the

~ pump leakage.

ow rate, and the average flow rato used
w rate. changes by +20% during the

is reported. The linear flow rate for i
ill ‘be approximately 23 avminite -
site perimeter airborne. pam:;uiate_
nnmdbyplamnga mass flow meter-

flow reading is made only on the. auu_ .

How rate'® wilt not be-afﬁecwd by 1-

The: filters usad te monitor the site perimeter will $e the same mixed- oellulose gster ﬂlters
s ned-for: sﬁ%@mﬁwmmtﬂﬂngxﬁm filters-are:47 mnk:£k:8S-incy indizmeter; have-a:pote sizew
of 0.8 pm and retain 99.98% of dmctylphtha!aie partlcleslmﬁl an aerodynamic mean diameter of®
- 0.3 pm as specified by U.S. Environmental Protection Aqency (EPA) guadelines ilsted ih 40 CFR o
S0, Appﬂ;lldix J fm‘ particulate matter on air filters,

The perimeter air particulate samplers and the elpctret raclxm deiaecmrs will be piax::ad at

approximately 1.5 m (5 ft) above the ground. The alpha

track radon detectors and the continuous, -

radon progeny monitors will be placed approximately 2' m {625 ft) and 1 m (3.2 fty above. the
With the exception of the momtnrs at the quarry perimeter, ﬁaﬂlplem,
detectors, and monitors will be placed away from unmqal localized. effects or other conditions-
{e.g., large buildings, vchlcu[ar traffic, and trees) that 1:0111':1 result in- amﬁcla]l}r h1gi1 or low

ground, respectively.

conoentratmns

The radioactive airborne particnlate filters willibe cm'ﬁned to determine gross aipha
concentrations using an elpha. scintillation detector of a gas flow proportional detector in
accordence with applicable SOPs, The counting times for sarnples will generally be'4 hours.
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 Gross. beta concentrations will be estisuated for the Francis Howell High School, (AP—dﬂ-&ﬁ)r the. | -

' intermediate stations between the site and the high school (AP-2002, AP-2013, AP-2025,

AP-4[}13 and AP-4I]14} ‘and the background station (AP—AI{HZ) to-aidin data mterpmtatlun

Eac:hs. samplﬁ.mu]l be. mllectad for.a. period long. emmgh 10 - ensure. ﬂlata BTG5, alpi:m.-

- fninimum. detectable -concentration of 1E-15 pCifml can be ‘obtained. Becasise naturatly

occurring Po-210 and Pb-210 (daighters of Rn-222) exist in the atmosphere at. com:enu‘anmmﬁn
-fhe order of 2.0E-15 uCu’ml (Ref. 27), obtaining a minimum-detectable concentration less than
~ 1E-15 pCi/ml is-of little value due to the interference from Po-210 and Pb-210. n addition, the
derived: concentration guide for Th-232;-Class W (most restrictive defived concentration guide
for coritarpinants at the Weldon Spring site) is 7.0E-15.pCi/ml. ~ With-a baekground of -
2.0E-15 uCi/ml and a gross alpha activity of 1.0E-15 pCiml, the composite activity of -
‘3.0E-15 uCi/ml is still less than the Th-232 derived concentration guide. ~The - minimum -
- "detectable concentration is dependent on samiple volume (sampte time. multiplied by the flow

rate), the efficiency and background count rate of the instritmerit usad to measure the act:mty on. :

the filter, and the sample and backeround ¢ount times.

At one standard deviation, the total: typical uncertainty ééa(:clated with a site penmﬂer«air

--..q..parﬁﬂulate.salnpic at..gross alpha. cpncentration of 8.7E- 16 uCi/ml is 3.0E-16 uCi/md. The:total: -

- .- sample uncertainty is dependent on the vncertainty.associated with.the volume sampled; detectos..
- calibration uncertainties with the determination 'of detector, efficiency, and detector backgroimd:. -

“count rate, as-well s the uncertainty associated -with the- sample: count rite. Mﬁ‘m}r;

viry because different detectors are used, and because of variations in the other sources of .

uncertainty. 1E~16 pCi/ml represents a typical uncertainty acluavf:«d with a- sample havmg a gmss '
. alpha conecentration of 1E-15 pCifml. : _ :

Thf: investigation level that will be established fur ‘lhe peritneter air manitnnng program -
is based bn a one-tail hypothesis test whicti.compares the data collected at the background station
with the data from a particular monitoring station. The test uses hac:kgrnund data collected from .
the previous 52 weeks to determine if a particular mﬂmto;nng stauon& data; are dlﬂ‘arem than .
* background at the 95% confidence level. = . , .

" Because the alpha trank radon detectors will be collected on a quaﬂal:,é basis, there will
be only four data points per year per Iocation. The alpha track radon deteotors wilt be compared
- to the average of the background station results only on an annual basis. The results from ]

- electret radon detectors collected from the WSSRAP fence Jine and the off-site station will. be.
evaluated to assess short term. fluctuations in radon and thoron concentrations.

The quality assurance/quality control procedures for the low .volume air particulate
.samplers will be the same as those described for site specific monitoring. The quality assurance/
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-+ - quality control procedures.that will be mlplmnenmd for the cunhrmeus md-:m progeny . mnmtam
- inclade eallbrannn und standard apmﬁngprouﬁdms

" The guality assurame:.r'quahly enntml procedures that wili-be Em];ilﬁ‘fed for the panma—tur'- |

o a]pha. track. .radon - detectors include duplicates, . spikes, .chain-of-custody. and. Jabomtowy. .. -

il.-.,-._-,-\‘-:-_-.,_______“.. cear

L3

o authorization' forms, field sheets, and review of vendor data. ‘The-pairs of alpha track radon

deteetors placed at.each location. will serve as duplicates.. At least three spikes (alpha.track
detectors exposed to a known: source} will be retumed to the vendor for anilysis. on a quarterly
basis. :In addition, field sheets-will be used during deployment and recovery of the radon track
etch detectors to document detector locations and any unusual occurrenices. -Chain-of- -custody
and laboratory authorization forms will be filled out in accordance with the applicable standard
operating procedure in order to track the radon alpha track detectors- Fmaliy, the data reaelvad _
from the vendor will be reviewed for anothaties. .

The quality -assurance/quality control procedures iised for the electret radon détectors

- include duplicates, refererice electrets, pamma exposure rate measurements, field sheets, and datz -

review. A pair of electrets used at each monitoring focation will serve as duplicates. - Field sheets

- are useddmmg deploymenit and recovery.of the electrets to document detector locations and.any -
~-unusual occurrences. - High-accuracy: reference electrets are wsed to check the accuracy of the -

voltage reader. - ‘Gamma-exposure rutes are calculated in-each- eleciret’s measurement: perio .

based on the results:of gamma electret measurement in locations with expected elevated: gamm .
- radiation. Finalty, the data are rewewed by a second party for. anomalies.

4, 2.2 3 ‘Critical Rmptor Moml:onng

iﬁh&mn&tmmatemeﬁmd* of dose: ﬁdmlauon aﬁnearbymaptarppmmtﬂs througl:bﬂmm
nf antual concentration measurements at those locations. Measurernents from nearby receptor..

- points and/or. critical Teceptors are an important element in determining the emissions from the. ©

chemical plant and the quarry when used in connection with site specific momtunng data and tha
perimeter air monitoring data. Critical recepior locations are defined as those where individuals.
abide or reside, and where the potential is high for elevated concentrations of radionuclides to
occur during remediation. of the site. The sites that were selected as critical receptors are located
within 1 ko (0.6:mi) of the site where members of the public may spend at least & hours per.day
for a significant fraction of the year. The critical receptors -will be monitored in accordance with -
the Plan. for Monitoring Rodionuclide Emissions other than Radon at Weldon Spring Site
Critical Receptors (Ref. 38) Whlch has been apprnved by the U.S. Em'lronmantﬂl Protectmn'

Agency, Region VIL

Critical receptnr lucatlons AP—Z{}UI AP-40[]6 AP-‘-IUIB AP—4DGT AP-4008, and

. AP-2005 (Figures 4-3 -and. 4-8) are strategically located to measwre radioactive airbome

emissions from the chemical plant at points where ‘maximally exposed individuals reside or
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abide. ‘Station AP-2001 is at the COMMoN hﬁmdary of the chemical plant agd Missouri. Phghw .
Department Maintenanice Facility. Station AP-4006 is located at, the Francis' Hawell High
Schooi (FHHS). Station AP-4013 is located at the FHHS ‘Annex. Station AP-4007 is locdifed

* adjacent to the residence closest to the-August A. Busch Memorial Conservation ‘Area- Visitors-' | =

s .. Clenter.; StationAP-4008.is located at the 1).S. Amykgmmdﬂmc}mﬂmmﬂgm!

+ Stationr AP-2005 is located: md_lammm ‘the WSSRAP admunstmuan building,

. Cntmal receptur lucahnn AP-4[III] (Figure 4-4) is. strategtcally located appmxtmately'
0.05 kan (0.03 miles) from the nearest residence and 0.2 km (0.12 miles) west of the, quanry,
Station AP-4012 (Figure 4-6) is located at Daniel Boone: Elementsry School. Because Daniel
Boone Elementary School is located approximately 12.9 km {8 miles) from the chemical plant
and 11.3 km- {‘? miles) from the quarry, the data from AP-4'£]12 are used to estabhsh bmkground
lwels '

Other facilities and areas of concern (i.e., the St. Charles Cuunty water treatment plant,
the residence west of the August A. Busch Memorial Conservation Area, and the Weldon Spring
Heights subdivision) are located near the site; however, because of the greater distance, and .

- - because. previous.monitoring . data from. closer critical receptar. locations -indicate. with 95%-
- confidence that there have been no- abﬂvﬂ-haukgmund radwachve alrhomemmentratmnsg thaw:
. -areas are not-considered mucal receptors. : ol
: Mc-mtc-nng r:qulpmmt at alt- the - critical receptor. focations-includes - high. volume: &ir; | -
samplers, low volume air samplers, and alpha track radon detectars. _Electzet radon moritoring is
utilized at -critical. receptor locationr AP-4006 (Francis Howell High School) and at. the
- background Station AP-4012 {Paniel Boone Elementary Schocl). The-high volume- sampia‘&

M **%vmmmlm&ywblwmmdmﬁm: controliers that-amtomaticaliy-adjdses

the speed of the sampler to correct for-variations in line voltage, témpetature, pressure; and filter
loading. The low volume air mnnﬂunng equipment at the critical receptors will be the same as
that used for the site perimeter monitoring program. The alpha track and electret radon detectors.
are the same- a3 those nsed in the site perimeter monitoring program (Section 4.2.2.2). '

A volumetric flow meter will be used to measure and set the flow. rates of the high-
volume air samplers. The high-volume air particulate samplers will run continuously at
950 Uminute (33.6 cu ffminute). The linear flow rate for theé high-volume air particulate
saruplérs is 48 m/minute (157 f/minute). The flow rates for each high-volume air sampler will be |
checked at the end of each sampling week, and then readjusted to the desired rate after the new
- filter is installed. The start and finish flow rates will be averaged, and the average will be used to

calculate the total volume sampled each week, If the flow rate changes by more than 20% during ]
. the sampling period, the monitor will be evaluated to detemune if serwce is reqmrei The data
will be flagged and usad for qualitative purposes only. :
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* The high-volume air samplers use 203 mn by 254 mm {8 in. by 10 in.).glass fiberfilters -
that have a mean dioctylphthalate efficiency of 99.99% for particulate diameters of 0.3 um to-
0.4 pm as specified by EPA guidelines hsted in 40 CFR 50, Appendix ] for. pﬂrtlcuiate matter:
mllecuan on air filters. - o |

= - Thelow-volume aiz particulate: samplers and cqntinllﬂus.-radon manitors-will be.placed at . |
. the same height specified in Section 4.2.2.2.. The high-voluin samplers have a sample height-of .
- approximately 1.2 m (4 fi). In addition, the monitoring stations will not be located in proximity - -
"to umusual iocalized effects or other conditions (e.g,, large ‘buildings, vehicular. trafﬁc, or u*ees)
that could Jzesuh in artificially. high or ow concentrations.

. On a quarterly basis, each:of the 13 weekly filters from the high-volume air particulate
samplexs at critical teceptors and at the background station will be composited by location.: The
composite.sample will then be' dissolved and divided info three aliquots. The 24 composite
- samples (three aliquots from eipht sampler locations) wﬂl be anal}!zcd for Th-228 'Ih-23-:}
- Th-232,, Ra-228, Ra?.?ﬁ Pg-210, and total uraninm,

The investigation level for the critical rmcptor monitoring locahnns will be high-volume.
sample conoentrations greater than the annil background concentration. The monitoring results”
from each location will be compared to the background station reésults using:a statisticat test:~1f, -
. the annual average concentration of one station .is found to be statistically different than the
“backgriund cencentration, an mvestigahnn will be conducted to detérmine the validity and/or
souroe of ﬂ'ua dtﬁ'erence .

The quality.control pmgrmn.for the- high-volume- air. samplers: will - inclide- spikes, -

e s luplicatesy and-blaitks: <With-each-group of -high-volume sampler-ilters-sent for radicchenioale -

. analysis, two sample groups of high volume filters will be spiked with known activities of Th-
230, and two-sample groups of filiers will be spiked with known activities.of natrral uranium (U-
238, U-235, and U-234 in natural activity ratios). Since each filter composite collected at critical
receptor locations is split into thirds, the three aliquots wﬂl servi as replicates. : : 1 :

" Field blanks will be collected for each-week of the quarter when filters are exchanged Al
field blank is an unused filter that the technician takes to the field during filter installation. In
addition, two other unused filters will be coltected directly from the filter package each week and. -

~will serve as control and method blanks. The blanks will be composited and analyzed: |-

radiochemically in the same manner as the air samples. Resuits. from the blani. cumpumtes will
be use{i to identify field or laboratory mmammatmn of filters.: '

‘In addition to the system of - splkes, duplicates, and ‘bianks, the raclmanaiyucal anal}.'m _
will be evaluated for internal consistency. In most cases, Th-228 and Ra-228 are in secular
equilibrium; thus, air filter mnceutraﬁnns shnuld also be in equﬂlbnum e
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: " The "high-volume air particulate samplers will be operated in accordance ﬁnﬂl the -
-applicable standard operating procedure The standard operating’ prt}cadm specifies hﬂw ﬂihars
are tu e handled before, during, and aﬂer collection.

42, 2.4 Munltnring to Asgess Radinrlngieal Impacts at: Franeis Howell High Schuul e |

..~ Commensurate wﬂh ﬂ'lE WSSRAP's Commitment to the public that no detectable ahl:wﬁ- :
. backgiound radionuclides will be evident.in air samples. collaeted at the Francis Howell High
School, a specialized air monitoring network was established: dufing 1999 to assess radiclogical

" impacts at the high school due to WSSRAP operations. - The network consists of low veolume
radioactive airbome particulate monitors, including a “sector aamp]mg” uwnit (AP-4006-8), two
intermediate stations (AP-4014 and AP-4013), and nnﬂpﬂnmeter station’ (AP-2013). The sector
sampler ; and its function are described balow '

Sector S ; ers

.+ .. ANsector sampler” is-a low volurne radioactive airborné parﬁeulatawnpler-that.i&:ﬁ;mw -
~with & "wind speed-and- direction sensot and a' electronic retay ‘that -allows for selective air-
sampling according to a specified range of wind directions. A secidr sampler is located: at the - 1

Francis- Howell High School (AP-4006-8), which is predominantly downwind of the Weldon
Spring site. The purpose of this sampler is to isolate ahy above-background gross alpha ]
contribution fiom WSSRAP activities from the results obtained from the continuous lows volume .~
ait.moniter already present. at the high school. This is achieved by programming the:sector.
sampler, AP-4006-S, to-operate {i.e., turns-on the pump and collects the air sﬂmple) mﬁy when '

- thewind. xsnotblowmg*frmn tl}edtmum of the site,

based on these monitoring results, the weekly contribution from sources other than the WSSRAP
at the high school, as measured by sampler AP-4006-S, will be subtracted from the monftoring | -
results for the regilar continuous monitor at Station AP-4006. Assessment of the sector
sampling results wifl comprise an integral step in the decision tree (see Flgure 4.7 dﬁveloped 0. 1
demonstrate that remedial actions at the Weldon Sprmg site are having ric measurable impact at
the high school.

To-deterinine any radiological impacts at the high school from the Weldon Sprmg st l .

: ﬂt]ier'ﬂtgps in_Decision Tree

Following the short-term and long-term analyses leading up to issuance of a 1.1.7 form as’
:desribed in Figure 4-7, the data reviewer will evaluate a weekly gross alpha to gross beta'ratio -{ .
for the high school moenitering multﬂ ‘This ratio will be compared to the most recent 52-week .
background gross alpha to gross beta ratio based on either results from Station AP-4012 in New
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Melle or sector sampling résults. - Analysis wﬂl continue 1f the weekiy £S5 alpha /03 gmas beta
~ ratio at-the high school exceeds:twé-standard deviations of the 52 week background gross alpha
to gross beta ratio. Finally, if @ statistical analysis-of the raost Tecent 52-week averages at
Stations AP-2013, AP-4014, and AP-4013 indicate that al} three stations have results that exeeed

- . the:52+week background average, then a cmchxsmn that- WSSRAP-activities liave unp:acte:d Ahie-

- high school will be made.
43 PM—-iﬂ Monitoring
© Monitoting for aitborne particulate matter less than 10 microns aerodynamic equivalent -

diameter (PM-10) will be conducted weekly using real-time gerosol mi::mitprs (RAMs) fitted with-
. PM-10 impacsor heads to assess ambient effects of construction and remediation activities at the

 Weldon Spring site. PM-10 monitors will be placed upwind and downwind of work actmtms, _

- alternating between the: chemical plant perimeter and the Borrow Area perimeter, according to -

the forecasted prevailing wind direction and a pre-assessmerit of work activities during the ~ |

. monitoring perind. Additionally, menitoring will be performed once a month along the Batrow

Area haul road during the construction season (March-November). Monitoring will be - -
- performed in.24-hour time increments at all locations. One monitor vnilbeplacedmtheupmﬂd

“location andiwe -monitors will be pdace:d in the dmmwmd Incaucm Memtnnng wﬂl mﬂy be:
performed when constmction actmty is occurnng. : :

Data fmm the RAMs will:be stored electronically on: pm‘tab!e data lﬂggers a‘rtached tothe-
RAMs diring monitoring. The data will be downloaded to- 4 computer so that upwind and .
. downwind 24:howr averages can be.caloulated. Results will e compared to.the site-established -

~action level of 150 pg/m’, Munthijr PM-10 monitoring results. wﬂl ba mpurtad in the We!dan_ -:I .
- - Spring Site Erwvirchmental Report for Calendar Year 2000. . o _ Do di

Equipment that will be used for environmental PM-10 mﬁnitqnng includes a RAM data -
logger, omnidirectionai sampling inlet, temperature mndmanmg heater, PM-10 inlet mlpactor =

head, flexible tubing, watertight housing, and power supply system, The RAMs will be cahhratﬂd o

annuslly by the vendnr 0ﬂ1er eqmpment will be sent off sife for repair as needed.

4.4 Asbestos Mnmmnng

' Site perimeter air monitoring for asbestos will, be routinely performed only when -
activities involving disturbance of asbestos. are taking place. Perimeter asbestos mopitoring . -

locations have the same notation (AP)-as those used for radicactive. pir pagtioulate monitoring
(Figures 4-3 and 4-4). At least two perimeter asbestos monitoring stations will be sed, one

upwind and the other downwind of activities involving handling of asbestos. A determinstionof -

which monitoring stations to' use ‘will ‘be- based on current meteorological conditions during
friable asbestos handling activities, During activities involving handling of asbestos at the
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chemiical plant, an asbestos monitor mubeplmdaxrmms Howcil ngh Scrmimmem o

_ _-ic:catmn as’ thﬁ mﬂmactwe: airborne particulate mnmtunng station.

E In ganeral when activities: mvniwng asbestos handling are being perfmned at the site,
-+ -daily: asbestos-monitosing will: be performed in- the immediate. work area.. Samples . from. the,
- perimeter ashestos monitoring tations and from the Franeis Howell High School monitering
- ‘station will be-eollected.on a weekly- basis. - If elevated levels are: detected: at -any - &fthese-__ .
- monitoring tocations, the resuits from the ddjacent and immediate work: dreas will-be reviewed ig: .-
relation to the elevated levels and peninent .data will be included in the Weldon Spring Site
Envirgnmentcd Report for. Calendar Year-2000. At this time, fio asbestos work activities are
plannéd for 2000; however, should ashestos be encountered unexpectedly dlmng disposal cell
wasle placement activities, mnmtunng wﬂl be initiated immediately. : R
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5. l\f[ETEﬂRﬂLﬂGICAL MONITORING PROGRAM

. This section’ describes meteomiagmal measurements, matwmlnglcal msttmnentaﬂon_.,.
'and computer modeling capabilities that support the. environmental surveillance, emergency

response, -and other. program. functions at the Weldon Spring Site Remedial ‘Action Project
(WSSRAP). The meteorological station is focated along the eastern-perimeter of the chemical
- plant site more than 122 m {400 ft) from the nearest building (see Figure 5-1). Based-on the
relatively. flat terrain in the area, metecrological conditions measured at the station.are.considéred.

R representative of those at nearby areas undergoing remediation. In the event of a significant loss

of on-site data (i.e., greater than 24 hours of missing data}, data from Lambert Field will be
: _suhstltute:d :

Meteumlugmal data obtained from-the on-site station swerts w5 SRAP environmental
survﬂlﬂancc and other pmgram fupctions, lncludmg

. Emergenc}r response activities, by providing metegrological information in the event

- of an unplanned chemical or radiological release.

o Atmosphetic: -dispers&on-md-:.difﬁ:siun modeling. to ﬁmvi{ie an anmnmenml shfaty;-

-and health contribution to engineering design of -site faciiities. This results>in
- reconumendations -for- additional ‘engineering: controls, as needed, to- maintath the

welfare ‘of site employvees. ami the public, .and. to- pmtect ‘the"environment: during- B

‘remeddial actions,

.. Eculoglcal studies, .by- providing ramfall, temperauue, and. -wind speed data.for. .
v -dpteremining: water :level -fluctuations +in lakesand: wetland: areas,. performing - foliar:

vegetation absorption anabysis, and reviewing agncultural data.

fluctuating radionuclide concentrations in area groundwater,

Preparation of the following domlmm'rls Weldon Sprfng Site Environmental Report

mcndelmg Ieports.

-

. Cunsmmuﬂn management activities, by providing wind speed data: needed for
‘compliance with Ocenpational Safety and Health Administration requizements (e:g.,
crane operationy. .

. DOEORIZI548-424, Rav. T 97

Correlation of aquifer level ﬂucmatmns in the- ‘quarty and. Femme Dsage Slﬁugh,, by
providing precipitation data. This function aids in identifying the source of

- (issmed annually), and several radionuclide emissions  and ambient a:ir--qua;litj_'r--"
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BEL R |

. National Pollutant Discharge Ehmmatmn System {I'-IPDES) storm watf:r penmt '

pllcau{m, by prt}ﬂdmg pre:c:pltahﬂn déxa.

- Enmmtmlental,safety atyl health field actwmes, by providing tm:iperauna and ml;:ﬁf&, -

humidity data during periods of extreme heat and cold. ' This allows: ass&ésmem; ﬂf '.

heat or cold stress risks to field employees.

. Evalnatmn of the plawement of perimeter air monitors o ensure adequate mummnng '

.coverage during large-scale remediation achwues

o Comelation of ‘above-normal _perimeter air mnmtonng results with metmmlﬂglcal.

- conditions, by providing wind speed and directional data.

e Assessment of sofl conditions for earth moving work, by prcwldmg precipltaunn data
to the Direct Hire Organization (DHD) '

~ Based on the above applications and an assessment of present and future emission

.. seurces, the WSSRAP meteorological station has been equipped to: continuousiy record wind S
+ speed and direction at 10 m (33 ft). elevation-above ground lével, as wel as, horizontal .wind -

- {luctuation, barometric. pressure, relative, umidity, incoming solar eadiation, ami precipitation

- intensity and accumulation. -The sensors are designed: for-and calibrated-within roeasurement. .
ranges capable of encompassing all credibie meteorological conditions atthe site, Other than the

precipitation gauge, which is iocated within 5 m (16 ft) of the tower, sensors are either cﬁnta;med

in a weatherproof i instrumentation enclosure at the base uf the 1oWer or are mounted directly. on

the tower.

The meteorojogical station microprocessor performs signal computations every
' 60 seconds. ‘Hourly and daily data sammaries are stored on an electronic datalegger, which can

be accessed via a cellular telepht}né transceiver. New data mse downloaded in ASCH format

severa! times a week and archived electronically. Daily summary reports are. provided to DHO

for use in planning activities. Monthly summary Teports are reviewed hy a quallﬁedf_.

mﬁtenrnlnglst and d;strlhuted to mterested gite pemnnnel

_ Real-time mete:am!uglcal data from- the station is also accessible via telephuna When
accessed, a voice synthesizer announces. the current wind- speed, wind direction, femperature,.
relative bumidity, barometric pressure, am:l precipitaﬁan-fweived--sime the previous nﬂd'night '

- The WSSRAP meteorclogical. mamtonng program, . in acomémce with Pm:edure o

ES&H 4.8.3, WSSRAP Meteorological Monitoring Station, provides for scheduled maintenanee

-and calibration of the instrumentation, sensors, and data acquisition- System .on a semi-ahnual

DOEOR/Z1545-424, Ravy, 7 - 09
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basis. The semi-annual performance check and instrument calibrations are performed by a
- qualified meteorologist. -~ A - visual: inspection of the-station is performed weekly. Consistent
“maintenance and upkeep of the station has resulted in greater-then-90% data Tecovery on-an
annual basis since the station was upgraded in late 1994. :

DOE/OR/Z1548-424, Rev. 7 100
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6. ENVIRONMENTAL MONITORING PROGRAM ADMINSTRATEON
6.1 Introduction

.. The preceding chapters provided the.rationale for collecting environmental samples at the

© Weldon Spring: Site Remedial- Action Project {WSSRAP) and diseuss the groundwater, surface-
- water, National Pollutant -Discharge FElimination System {NPDES), aix, biclogical and

meteorological ‘sampling programs. This section describes -the requirements for offsite

‘laboratories, data review (accuracy and precision), comparisen of data to past data (statistical

analyses), use of data in calcuiating humen radiation doses, reporting, records, and peripheral
requirements,

6.2 Labaratory Programs

Laboratories performing analyses for environmental monitoring plan samples primarily

- use Environmental Protection Agency Contract Laboratory Program {CLP) analytical methods.

For certain analyses (such as radiochemical and wet chemistry} the laboratories use 1.S.
Environmental Protection Agency (EPA) 600 (drinking water), EPA 900 (radiochemical anaiysis

. ..of drinking water), or a method. that is reviewed and approved by the Project Management.
.-+ Contracter prior.io analysis of .a.sample. ..Coniracted laboratories have each submitted a site-.
- specific quality assurance project plan-to the: WSSRAP and have submitted controlled-copies-of-
- their standard operating procedures.  The quality assurance project plan and standard woperating

procedures are reviewed and approved by the contractor prior to sample shipment to the

. laboratory. .Any changes io the standard analytical protocols or methodologies are documented
-+ in the contract Jaboratory’s contrelled standard operating procedures. All laboratories currently-
- being nsed-by-the WESRAP have-had assessments -of theirfacilitics-ta:make sure they-havethe- |

capability and facilities to perform: work according to the specifications in their contracts.

.. dguality: apsnrance assessments.are performed-to inspect the laboratory facilitiss and operations,

to verify that the laboratories are performing analyses as specified in their contracts, and to check
that WSSRAP data documentation and records are being properly maintained.

Site-specific quality assurance project plans from laboratories define standard practices
aimed at ensuring that the laboratories are performing high quality work. Each plan is prepared
in accordance with the appropriate requirements of EPA Regquirements for Quality Assurance
Project Plans for Environmental Data Operations (Ref. 28). The laboratories demonstrate
compliance with additional quality assurance/quality control requirements as specified in their
contracts which include sample preparation and analytical methods; calibration of
instrumentation; periodic inspections, maintenance, and servicing; statistical procedures to
optimize precision and accuracy; corrective action programs; participation in the extemal
Environmental Protection Agency Performance Audit Program;-maintenance and storage of
WESRAP records; hardcopy and electronic formatting; and notification of nonconforming issues.

DOEORZ1543-424, Rev. 7 1
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The laboratories' standard operating procedures provide detailed information about
- -internalpolicy-on standard analytical protocol for methods. These standard operating procedures
provide .step-by-step instructions. for performing analytical work. and.for calculaimg reducmg,
and recording pertinent information about analyses.

The ‘accuracy of chemical and radiological analyses ofsamples are monitored by -the-
routine use of control samples; -This is a requivement of many published protocols (1.¢., those of.
the Environmental Protection Apency) and is good laboratory practice. Results of quality contirol
sample analyses are summarized in the annual site environmental report.

Detailed information on the Project Management Contractor laboratory evaluations
program can be found in the WSSRAP Sample Management Guide (Ref. 10), the Environmentai
Quality Assurance Project Plan (Ref. 29) and various ES&H Department procedures. These
programs give information about sample collection, <ata administration, and management

. programs necessary to make the overall WSSRAP laboratory. program accuraie and reliable to -

the data nsers.

6.3 Data Analysis and Statistical Treatment

- Proper- data analysis.and.statistical .ireatment. practices are.eysential .to..obtain quality.
results from the -effluent - monitoring and-environmental surveillance programs required by U.S:-
~Department-of Energy Orders 5400.1 and 5400.5 and the ‘Regulatory Guide (Ref: 3}, - Therefore, ]

it is necessary to develop a plan to:

¢ Determine contaminant concentrations at each sampling location for each samplmg..

- period; and evaluate the accuracy-and precision of those concentrations.

s . Compare. the contaminant concentrations at each sampling location to previous
~ concentration estimates  and evaluate changes or inconsistencies in contaminant
levels.

s Compare contaminant concentrations at sampling locations to the established
regulatory or administrative limits or standards for those contaminants and/or
background concentrations,

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

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

WSSRAP to define the investigation levels for all environmenta monitoring data are described
in several Environmental Safety and Health Department procedures. The procedures listed
below direct the WSSRAP staff in the evaluation of environmental monitoring data. These

DOEARE1548-24, Rev. 7 102 ' -
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evaluations include assessing data quality and determining whether a given datum exceeds
specific action levels. Administrative procedures that must be followed when action levels are
exceaded are also defined. The procedures goveming data review are:

ES&H .1.1.7 -Environmental Data Review and Above Normal -Reporting
ES&H 4.6.1 - Environmental TL.D Deployment and Handling

ES&H 4.6.4 - Constant Flow Low Volume Air Sampler Operation and Air Sampie Filter
Handiing

ES&H 4.6.6 - Consiant Flow High Volume Air Sampler Operation and dir Sample Filter
Handling

ES&H 4.6.9 - Electret Radon and Thoron Gas Monitor: Operation and Data Handling
ES&H 4.6.10 - Operation of the Niton RAD7 Radon Detector
ES&H 4.6.11 - Operation aof the Pylon WLX Wo;'ﬁng Level Monitor

-ES&H 4.9.1 - Envirormental Moritoring Data Verification

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

The statistical techniques used to evaluate and.analyze the data are designed to
accommodate environmental data sets. Such data sets typically inciude skewed distributions of
time series data, variable analytical results, missing data, and data that are below anzlytical
detection limiis. : :

6.3.1 Summary of Data Analysis and Statistical Treaiment Requirementy

The following subsections summarize the procedures for data anajysis and statistical
treatment of the surveillance and effinent data. Upon receipt from the Venfication/Validation
Group all new groundwater, surface water, and NPDES data are evaluated against the
corresponding historical data and regulatory levels by the data user according to Procedure
ES&H 1.1.7. After these data have been reviewed and verified by the Verification/Validation
Group in accordance with Procedure ES&H 4.9.1, they are entered into the WSSRAP
environmental database. Air monitoring data obtained from offisite laboratories, as requireéd by
the NESHAP, are verified in accordance with Procedure ES&H 4.%.1.  Air monitoring data
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obtained from the WSSRAP on-site lahoratary are handled in accordance with Procedure
ES&H 2.6.7.

6.3.2 Variability of Environmenial and Efflnent Data

Preclsmn is a measurz of how much mdmdual maasuremems agree w1th eanh other. Accumcy is

- a measure of how much individual measurements agree with the true value, Careful design and

exgcution of the monitoring and laboratory programs can substantially increase the quality of
environmental and efflnent monitoring data by improving precision and accuracy.

&.3.2.1 Sources of Variability

Variability of data may arise from six sources: sample collection errors, analytical errors,
statistical counting variations, data recording errors, and temperal and spatial variability between
envircnmental samples. Efforts will be taken to minitmize variability due to sampling, analytical,
and recording errors; however, varability due to statistical counting variations and

+ environmental factors (temporal and spatial) cannot be controlled.

6.3.2.2 Estimating Accuracy and Precision

+... ‘Fhe validation process will assess the accuracy.and-precision:of: 1(%4:of the:valigatable=

data points according to the WSSRAP- data wvalidation ‘procedure’ (ES&H 4.9.2). - National

Emission Standards for Hazardous Air Pollutants-(NESHAPs) air monitoring wili be performed

- in .accordance with. 40.CFR 61, which outlines specific requirements for the accuracy and:
.precision of each <ata set, The accuracy and precision of .data obtained from .the WSSRAP. on-.

site laboratory will be determined in accordance with Procedure ES&H 2.6.7. The annual site
ervivonmental:repart. will. susamarize .the: completeness,  accuracy, -and precision of the data
obtained from off-site laboratories. Appendix B lists precision and accuracy requirements for
laboratory analyses.

6.2.3 Review of New Environmental Data and Testing for Qutliers

Review of new environmental data requires comparison with historical trends and/or |
action-level criteria, Data review is accomplished ustng a set of elementary statistical parameters-
that are easy for the reviewer to calculate and are included in the data management system
software. The statistical procedures, which are described in ES&H 1.1.7, are intended to provide-
a consistent, simple methed to screen anaiytical data for outliers that require further investigation:
and/or qualification and to detect data that exceed the action-level criteria (as defined in
Procedure ES&H 1.1.7). These procedures are not recommended. for other applications, such as
evaluating a datum for compliance with a regulatory level or setting a confidence level about the
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mear. For these needs, data users are referred to the Statistical Traiming Course for
-Groundwater Monitoring Detta Analysis {Ref. 30,

6.3.3.1 Data Below the Limit of Detection

o - Data below the litnit-of detection are included in- all statistiealcaleudations conducted for-

~-the purposes of data review except in special cases of high detection limits. A high detection
limit is a limit that exceeds the mean of the detected values or exceeds two times the mean-of
previous detection limits for data sets that include only nondetects. One half the detection limit
(DL/2) is normally substituted for nondetects in statistical calculations supporting data review.
Uncensored data, when available, may be used directly in these statistical caleulations provided
the uncensored value is greater than or equal to zero (Appendix D). Because negative
concentrations are not possible in nature, all negative values will be fdentified as non-detect and
may be inciuded in the statistical calculaion after this conversion.

6.3.3.2 Elements of Good Practice

~ - The review of data is documented in accordance with Procedure ES&H 4.9.1, whmh
- constitutes a formal record that-becomes part of the data verification package. -

oo The - electronic damﬁ-mmagenwnt-hﬂstemwfacﬂitates- tracking - and- -documenting -data-
guality. Qutliers - (observations that -do.-not-.conform. to - the: pattern ~established .-by-other
observations) that have been identified during the data review may be idenfified and tracked in
the Data Reviewer Qualifier field. Verification and validation qualifiers are displayed in their

-own field.as well.-as rankings for quality control samples, . An. extended comments field. is..

- ~gyailable to-add -additional-comments-on- the quality: of a.datum. - Field -sheets; field data,.and-

tracking information are also stored in the system and may be refrieved by the reviewer to assist 1
in evaluating data,

6.3.4 Treatment of Significant Figures

Calculations performed using the analytical data received from the lﬁb::-ramry will follow
the accepted rules for significant figures. Results of calculations will not comtain more
significant figures than the least precise value used in the calculation.

6.3.5 Parent-Decay Product Relationships
The delays associated with the time between sample collection-and sample analysis are

insignificant compared to the half-lives of most radionuclides {an exception being radon and:
thoron gas and their associated decay products) routinely monitored at the Weldon Spring site.
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Therefore, it is not necessary to take into account parent-decay times when assessing the majority
of parent-decay product relationships. )
: -For radon and thoron, however, working level results. are considered.in conjunction with.
- radon and thoron gas concentrations to determine the degree of ra&nﬂcuve ethbmml bemreen
radon and thoron gas and their respective decay product chains. :

6.4 Dncumentation Requirements : - |

The WSSRAP recognizes numerous. Depariment of Energy (DOE) orders, notices, and |
directives in addition to Federal, State, and local regulations. Since the Weldon Spring site is a
remedial action project, rather than an operating facility, the distinction between applicable and
nonapplicable guidelines must be determined when interpreting these regulations. The project”
must comply with appropriate regulations, write and distribute reporis in a timely manner, and
mainfain records properly. The following DOE Orders describe required activities at the site:
0225.1A, 0232.14, 5400.1, and 5400.5. These Orders are discussed in the following paragraphs.

DOE Order 225.1A, Accident Investigations; outlines requirements-and- procedures for- |
T investigating “occurrences -which ‘may impact environmental protection, safety; -and -health: -
. 'Occurrences are categorized into three levels(emergencies, unusual oceurrences,.and -off-normal.
= .eccurrences). In addition, DOE Order. 231.1, Environmental Safety and Health: Reporting,.
' requirest an: annual . report: of -any::exposures..of -DOE . or:Project+ Management..Contractor. |
employees, nonemployee radiation workers, and .wisitors be sent to.the Radiation Exposure
Information Reporting System (REIRS). :

S BOE Order 232, 1A provides guidance-and definitions regarding: what to report, -when-to+
report, who should report, and how reports are categorized. The Order also defines the
... vesponsibilities .of.-those .involved. in . the. reporting process. . The Order requires timely
identification; categorization, response, notification, investigation, and reporting of abnormal
conditions and events in accordance with DOE Manual 232.1-1A. This manual outlines the
reperting process and provides definitions of terminology specific to occurrence reporting. The
Manua! for Categorization of Reportable Qccwrrences (Ref. 31) and Procedure RC-5, |
Occurrence Reporting are site specific and are used to classify occurrences.

DOE Order 5400.1, General Envirommental Protection- Program, requires that all |
Departmeni of Energy facilities comply with all applicable Federal, State, and local
environmental protection laws and regulations. - Both environmental- occutrences and routine
monitoring reporting are covered. Environmental .occurrences-will-be reported as stated in.
DOE 5484.1 and DOE 0232.1A in accordance with WSSRAP procedures. |
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DOE Order 5400.5, Radidtion Protection of the Public and the Environment, states- that
. - DOE facilities will adopt specific standards and requirements that will not allow undue risk from
.- radiation to affect the public ot the environment. The WSSRAP has formulated its environmental

- proteetion program te meet the requirements-of this order and the Regulatory Guide (Ref. 5. -~ [

6.5 Plans ' |

‘The following are summaries of WSSRAP plans generated in accordance with-Federal;
State, and/or local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agresments with other agencies. :

6.5.1 Environmental Monitoring Plan [

The Environmental Monitoring Plan (this documenf) is produced in accordance with
. Department of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide (Ref. 5) and details |
. environmental and -effluent monitoring, sampling, and analysis. This plan is required 1o be
reviewed annually and reissued at least every 3 years. '

.- During the .monitoting-year, it may.be necessary to alter the scope of the. monitoring:.
. program. In such a case, the changes-in-monitering. parameters, schednle; frequency,-and/or..
- -locations will be authorized by the Environmental Protection Group Supervisor with notification-
< wgiven. to the Environmental Safety and- Health:Department Manager.: ~All variances-from-the -
program scope will be documented with a memorandum to project management and will be
reported in the annual site environmental report.

- 5.2 Groundwater Protectton Management Program Plan - - o s x|

. A groundwater - protection. management program is required by U.S. Department of
Energy (DOE) Orders at all DOE facilities. Because groundwater protection is included in the
National Priorities List, it is driven by requirements of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) in addition to adherence to DOE Orders.

Routine monitoring, monitoring for intent of applicable and/or relevant and appropriate
requirements {ARAR) compliance, hydrogeological investigations for groundwater operable
units, and site development activities are integrated throughout the project and are implemented -
under the groundwater protection management program (Ref. 32),

6.5.3 NESHAPs Monitoring Plan

The Plan for Monitoring Radionuclide Emissions Other Than Radon af Weldon Spring
Site Critical Receptors (Ref. 38) is produced and revised annually-in accordance with 40 CFR
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61, Subpart H. This plan describes the design and implementation of the ¢ritical- receptor
monitoring network by which compliance with the NESHAPs is demonstrated. Details of this
monitoring program are summarized in Section 4.2.2.3 of the. Environmental Moritoring Plan.

6.6 Reports

The following are summaries of reports generated at the WSSRAP to satisfy Federal,

- State, and/or local environmental protection laws and regulations, Executive Orders, internal

Department of Energy policies, or agreements with other agencies.
6.6.1 Effluent Information System and On-Site Discharge Data Report

The Radicactive Efffuent Infbrmaﬁﬁn System and Onsite Discharge Data Report was an
anrual report that documented any radicactive discharges or releases from the WSSRAP. DOE
Order 232,1 eliminated all of DOE Order 5400.1 Chapter I, which contained the reguirements

-for the report. The report will no longer be generated.

6.6.2 Annual Site Environmental Report

- - The annval Weldon Spring-Site-Environmental Report- présents- the findings..of -the.

- environmental momitoring program-conducted at the site for each monitoring year. The report-
-presents summaries of environmental :data-both- routine-and:-nonroutine; discusses compliance -

with environmental standards, and highlights significant programs and studies undertaken to
better understand the impacts of the project. on the environmeni and. public. Annual

- - environmental monitoring reports have been prepared for the Weldon Spring site (or portions
- -thereofy-gince-1881.-The results-of special studies and nonannual sampling are summarized if the:

information is of public or environmental concern and reference is made to the next sampling

. .event.if;applicable.. These include .Qsak .Ridge National Laboratories research on site, Federal

Facility Agreement driven activities, and activities not scoped in this Environmenial Monitoring
Plan.

The annual Weldon Spring Site Environmental Report is the vehicle for documenting the
results of the extensive monitoring program at the WSSRAP. The report provides the public and
concerned regulatory agencies with summary level discussions regarding the routine:
environmental monitoring program. It ¢xplains how the WSSRATP effluent monitoring program-
meets the requirements of the NPDES program and radionuclide National Emission Standards
for Hazardous Air Poltutants (NESHAP) regulations, and. compares the measured contaminant
levels in several environmental media to applicable Federal and: State standards and Depariment.
of Energy requirements. When additional characterization and menitoring activities are
conducted that are not defined within the scope of the Emvirommental Monitoring Plan,; a
judgement will be made by the Environmental Protection Group Supervisor as to the retevance of |
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each of those activities to the overall environmental reporting requirements. An example of an

.. . activity that might be reported.is.a soil .or water characterization effort.that exceeds. the scope. of

. those previously. performed in the area.. Conversely, .an -example:of activities that may not
.- “warrant reporting are-"engineering. characterization”. efforts. performed-in. support..of varions.
- ponstruction activities.at the site.- An exception to this is the ecological-characterization regquired:

- by the National FEnvironmental Policy Act (NEPA) that would- provide- information to-sssess

impact to the ecosystem.

Human radiological doses due to site activities are calculated for the report on the basis of
annual.data and several scenarios. The report also.indicates whether changes are oceurring in
contaminant distribution or contaminamt source conditions that rmight lead to vanations in
exposure scenarios for human or environmental receptors. Methods for calculation of radiation
doses to humans are described in the next subsection.

6.6.2.1 Caleulation of Effective Dose Equivalents ' -

This section describes the mathematical models, computer programs, input data, and data
. --sources that will-be used to assess annual dose: equivalents to (1) affected groups of individuals
- near-the site (collective: population.dose equivatent), and {2) hypothetical maximally exposed:
* - individuals: (total .effective .dose-equivalent-[TEDE] and-total.organ dose equivalent {T{EIDE]);.]
-that could result frotn remediation activities at the Weldon Spring site. The collective population”

< zlose equivdlent represents.the TEDE -1eceived by each-member of the: public-multiplied-by the~

number of affected individuals... TEDEs.and TODEs include. contributions from. sl applicable !
. radionuclide exposure pathways, which for the WSSRAP may include. mgcsunn (-::-f watet, food,
. - and sediment), inhalation, and external exposure, :

Environmental monitoring data wili serve as inputs-to either direct calculations of dose

. vequivalent -or, svhere.appropriate, ta.dose. assessment models. Results of the dose assessmenis

will be reported in the annual Weldon Spring Site Environmental Report. The methodology and
assumptions used in assessing dose equivalents, which vary acconding to different scenarios, will
also be documented in that report.

Scenarios developed to calculate dose equivalents to members of the public due. to
ingestion of food will generally be limited to the consumption of fish caught from neatby lakes
and streams. Dose equivalents due to ingestion of surface water; groundwater, and sediments-
will be based on scenarios deveioped for the accidental ingestion of sediment-laden water during
swimming and boating activitics, and ingestion of spring water.while hilking and biking...
Reasonable assumptions will be made to estimate ingestion rates and.quantities as inputs to these.
calculations. Dose conversion factors will be reasonably assumed and referenced.
Concentrations of radionuclides in fish, water, and sediment used.in the assessmenis will be
obtained from the most recent available data.
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-Scenarios:developed to calculate dose equivalents dus o external gamma exposure. will.
be based on realistic exposure times for .members of the public .who frequent. areas near
" monitoring. stations that. indicate elevated gamma readings.based on.the .annual results from
- environmental thermoluminescent dosnneter {TLD)} detectors. =

. Scenarios developed to calculate dose equivalents to members of the public due ‘to
inhalation of radon and thoron gas, radon and thoron decay products, and long-lived radioactive
airborne particulates will be selected based on a combination of annual monitoring results -at
perimeter air monitoring stations and occupancy times. For radon and thoron gas and their decay.
products, the highest net annual average results from fence line and off-site alpha track
monitoring locations will be used in conjunction with historical equilibrium ratios. If high
volume air monitors indicate, at the 95% confidence level, that annual background levels of
radioactive airthome particulates have been exceeded at a critical receptor location, then those
annual results. will be considered for the dose assessment scenario for the hypothetical maximaily
exposed individual and the collective population. Otherwise, the low volume results that exceed
background at the 95% confidence level will be used, whether they are from a critical receptor
location or along the site perimeter.

NESHAPs compiiance will be demonstrated by performing dese equivalent:caleulations: |
‘based on annual radionuclide-specific, high volume monitoring results and occupancy times

-+ -assumed for members' f ‘the- public’ abiding-or- residing -at each- critical - receptor- location. - This.

method has been approved by EPA Region VII.

When deemed necessary, the computer models that will be considered for use in dose

- .- agsessments-inchlide - CGAPES-PC-and  ISEST3, -both- of -which- are-Environmental Protection-

Agency approved computer models. CAPE8-PC evaluates the anrual dose equivalent due to low

. .+ lewel.chronic-exposures to-radionuclides.: ISCST3 is the current version of ISCST. Both models

can be used to model emissions from stacks, vents, diffuse area sources, open pits, or volime
sources (e.g., tanks).

Those pathways that are complete and could realisticaily contribute to a dose to a member
of the general public will be assessed and documented in the 2000 annual site environmental
report. Justification for elimination of any pathways will also be provided in the report.
Scenarios that reflect realistic but conservative assumptions will be developed for those pathways® -
that could contribute 1o 2 dose to a member of the general public. Realistic occupancy times will
be assumed for poteniiaily exposed individuals. Standard breathing -rates and dose conversion
factors from the Federal Guidance Report No. 11 (Ref. 33) will be used in the calculations.
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~oeesthe-resulis-ofcritical weceptor monitering-for -airborne radionuclide.-emissions other than:radoss
- during the previous calendar year. -The highest committed effective dose equivalent (CEDE) for-
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6.6.3 Quarterly Environmental Data Sl]mmarj' . I

Though not required by a DOE Dfder, the Federal Facility Agreement required that site
environmental data be communicated to the public and participating regulatory agencies. . The-

QEDS is not specifically required by the FFA and data iz accessible for review by the public and-
participating agencies in other formats, the EPA agreed that the QEDS could be discontinued at
the end of the 1999 fiscal vear.

6.6.4 NPDES Discharge Monitoring Reports

Permits issued under the National Pollutamt Discharge Elimination System and provisions
of the Clean Water Act also require record keeping and reporting. Record keeping requiremerits
are stated in the NPDES permits issued by the Missouri Departrhent of Natural Resources
(MDNR). - Discharge monitoring reports are submitted as required in the permits and include
information ‘on-sample collection, flow, and laboratory results. Also included in the reports are
noncompliance events. If there is a noncompliance with a daily maxinnuen limitation, the MDNR
- :must receive a written report within 5 days. . Any noncompliance that may endanger-health or the:*
. -environment raquires-that oral-notification be made.to the MDNR mﬂnn 24 hours, followed b}r 8
written report within 5 days. .

6.6.5 Annual NESHAPs Report
The record keeping and teporting requirements.of 40 CFR 61; Subpart H, are fulfilled by -
the preparation and submittal of the annual NESHAPs report (Ref. 37). This report summarizes:.

.+ an exposed member-of the public.is calculated; hased on measured radionuelide concentrations
and representative exposure scenarios, so that compliance with the 10 mrem standard can be
demonstrated.

6.6.6 Compliance Reports |

Under the Federal Facility Agreement, the Departtnent of Energy must subrnit status
reports on activities and technical documents to the Environmental Protection Agency for their
review and approval. These include, but are not limited to, the sampling plans, and unplanned |
sampling activity notifications. Each of these reports has its.own reporting requirements. and.
time constraints, which are detailed in the Federal Facility. Agreement Implemeniation Plan (Ref..
33).
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The Annual Report on Environmentad Permits is issued annually to the Department of
Energy. This -report -is: required by Department of Energy Order 231.1 and covers zall [
envirpmmental permits issued to the site.

6.7 Records i

Department of Energy Order 5400.1 requires that all environmental surveillance and
effluent monitoring records, computer programs, raw data, and precedures be retained. These
- records must be protected against damage or loss. The WSSRAP Sample Management Guide.
(Ref. 10) governs sampling plan . preparation, data verification and validation, database |
administration, and data archiving. :

The Sample Management Guide specifies a fracking system for sampling activities. Field
log books and/or field sampling forms are filled out at sample collection. A Chain-of-Custody
Form is completed and accompanies the sample until it is properly disposed of or returned to the

" WBSRAP.~The Chain-of-Custody Form is sent along with the sample to authorize testing by an
off-site laboratory. The sample information, such as identification number, date, and parameters |

« . are. then.entered into the Environmental Sample Tracking System (EST). -This system tracks the .

P L

- gamples and calculates costs, invoice payments, and budget reports. Upon receipt of data-from-a-

-laboratory, the data are reviewed-through a.verification . process. .-The-review. includes:-data.
“delivery, sample -preservation and identification, chain of custody, holding times, and data to

- confirm compliance with -the laboratory's quality assurance project plan-ard-standard -eperating™ -

procedures.

Several databases are used to irack samples and data at the WSSRAP.  Sample.

crinformation such.as sample-number, date, patameters,-etc,, are.entered :into:- the Field.Sample-

Tracking (FST) system. Sample shipping and accounting are processed through the

-Envirenmental Sample. .Tracking . (EST). system. - Analytical results are stored-using a

JAE LR

computerized data management program developed on site, called the WSSRAP Information
System for Archiving and Retrieving Data (WIZARD). WIZARD allows data to be selected and
sorted by identification number and parameter. Records are protected so that data cannot be
altered by the user.

* Other comyputer programs used to track exposure information and waste management data
are the Safety, Health, and Radiation Protection (SHARP) program;-and the Waste Inventory-
Tracking System (WITS).

Envirornental data and documentation from . sampling, analysis, and quality rc*mrw|
programs are maintained in hard copy records, ie., in written, typed, or printed forms; and
glectronic records, i.e., computerized records of environmental data. - Original documents are
stored as quality assurance records as reguired by Procedure PS-4, Records Irventory and
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- . Disposition Schedule and SQP-7, Quality Assurance Records.. Work-data files and electronic
data records are archived annually.

6.8 Emergency Preparedness |

‘The WSSRAF maintaing-the management and -staffing -structure -on- site necessary -to-
- respend to environmental and medical ‘emergencies. Plans and- procedures-are in place that -
detail the response and reporting program, implementation criteria, and routine environmental

+ response and safety drills. The Emergency Plan (Ref. 35) addresses these measures. This plan |
encompasses envisonmental emergencies, spills, fire, and medical and natural disasters.
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7.QUALITY ASSURANCE .

Quality assurance for environmental monitoring activities at the Weldon Spring site i

-~ divided into two separate caiégories. The first is programmaiic or overall project quality
.-+ - giguzance, and zelates to. the incorporation and. documentation.of the.quality of all site activities. . .
- This approach is discussed in Section 7.1. The-second category-is spemﬁcﬂmhamwmnmmh%- _

. monitoring activities presented mﬂusplanamd is discussed in Section 7. 2 N

- '?al -l’_‘rngmmmatic Quality Assurance

The Weldon Spring Site Remedial Action Project {WSSRAP) is obligated to comply with .

: De;ﬁartment of Energy Order 414.1 (Quality Assurance). This requirement was developed. to

énsure that work performed at facilities handling, processing, or utilizing radicactive materials is

of decumented quality. To satisfy this obligation, the Project Management Contractor has -

preparcd a project specific Project Management Corniractor Quuality Assurance Pragmm
(Ref. 36) which details XOE Order 414,1 requirements which support, control, or guide the
environmentat monitoring program. This plan has been reviewed by the U.S. Department of
Energy .and. has been reviewed and approved by PMC imanagement and the. Project .Quality -

.+ -. Managet.. These. requirements .include: = project. organization, a quality . assurance program, a. |
. - document, control system, the: ldﬂntiﬁﬂﬂ.tlﬂll;aﬁd -control of items, inspections,. the. conitrol-of

- measuring -and- test- equipment, handiing; storage, -and. s}nppmg of -quality-affecting - items, o
- program for implementing -and- verifying corrective action;-a: pmgmn fowmamlammg*qaahtyf

ASSUrANce racnr&s and a routine assesstient program.

The WSSRAP also has prcpared an Erwmmnemaf Quahty Assurance Prqfecr Plan

.+ {Ref. 29) 1o, meet..the. intent: of LPA Requirements. for- Quality Assurance Project Pians: for:.

Enviranmeniq] Data Operations, (Ref. 28), This document supports the Project Manqgement
Contractor Quality Assumnce Pfan (Ref 36) and is specific 10 environmeritat mumtm‘mg aid
chmut&nzau{:rn

12 Enﬁ_runmenta] Monitoring Program Qunality Assurance

The quality of the environmeéntal monitoring program is maintained and documented.
through a number of measures described in the following subsections. The measures include: the

use of standard-operating procedures; the collection, analysis; and-evaluation of quality eontrok:

samples and performance evaluation samples; the use of standsrdized analytical methods; -data

' management activities (data verification) and data qualit}r‘-' evaluations {date validation);

maintaining quality assurance records; performing independent -assessments; and evaluating
analytical laboratoiies, sample collection activities, and progrannmtlc pmeedures Each of these
items wﬂl be discussed in the fuliomng subsections, :
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T7.2.1 Standard Operating Procedures

Standard operating proceédures have been developed for routine acﬂvmes associated with-
. - environmental monitoring at the Weldon Spring site. These procedures have been develupad
... from- U.S.  Environmental Protection Agency and Depargment of Energy- gu.tdancﬂ and . from,,
-standard.. industry practices and are site specifie.  Proceduses: are.. prepared, -reviewed,: and:
approved by cognizant department managers, the Project Quality Manager, and project -
management. Congrolled copies of procedures are maintained in-accordance with the document

- control . requirements : of - Depariment of- Energy Order 414.1,

‘maintained in accordance with Procedure Project Support P3-6.

Personnel undergo training specific to their responsibilities. The training can include
procédure review, classroom training, and "hands on" fraining under the supervision: of a
qualified. mdmduai Training is tracked through the use of a training matnx Trammg re-:ords

are maintained by the Project Training and Improvement Gmup

Indmduals train on procedures as directed by theu: depa:tment (c-r project) managers, As

- procedutes are revised, the matrices are updated and personne! are retrained. - Standard-operating

2.5 procedures: applicable. toenvironthental monitoring activities :at- the WSSRAP are listed .in-

... Fable 7-1. These procedures.cover.all.activities. from sampling thmugh sample cham af mstndy
" and provide detailed instructions to mmntonng personnel. -

Tabla 7-1 F'rocaduras Applicable to Erwironmental Manitoring Hctwitbes

I PROCEDURE HUIIBER -

_ - PROGEDURE TITLE :
T Es8H 1.7 Emvironmerdal Data Hmewandﬁbm‘ﬂﬂnmmt Rapnrting -
- [ E56H 255 Calbration- and Operation of the KPA;H Kinelis - Fhusphnmsm
| Analyzer :
E58H 3.83 Real-Time Aerosol Monltoring - :
ES&H 419 Numberirg Sysiem for Envicchmerital Samples and Sempling Lnl.‘-at-mm
| ES&H 4.1.2 Initiation, Generslian, and T ranser of Environmenia) Bham-af-(;ustaﬂy
ES&H 4.1.3 Sampiing Equipment Decontaminstion . .
ES&H 4.3.1 _Surface Water Sampling
ES&H 4.4.1 Grouncwatar Sampling
| ES&H44.2 Groundwater Level Moritoring and Vel Intagnty lmmﬁm
| ES&H 445 Soi/Sadinent Samgpling
ES&H £5.7 Measwerent of Seteable Soiids
"ES&H 4.6.1 Environmental TL0 Deployment and Handling
-F3&H 4.6.2 " Ritdon Concentration Measusament in Ambient Air '
ES4H 484 Constant Fiow Low Valume Air Sampler Dﬁ-braﬁm and Air Sampie Filter
C . Hanall
ES&EH 466 Cnﬂsiat?t Fliow High Volume Alr Sampler Ufﬁeﬂill}l'l ppd Adr Sﬂmplvn Filtar _
: .| Hangli :
ES&H 4.6.10 : 'Opnrahnﬁin of the NITON ﬁﬁ? Rar.‘lun Durtﬁdnr
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Table 7-1 Procedures. Appllcable tu Environmintal Monitaring. Achmﬂaa {Continuad)

1-ES$4&H 4.6.11 _| ©peration of the Pyloh WX -Working Level Moaltor
ES3H 4512 ' '_ Callbratinn of ﬂ'la Pylon WLX Working -Level. Hmtnr Lising thie Rn—‘:ﬂﬂ
. and . ) N
Th-190 Daughtsr Standards

. Table 7-1 Procedures Appiicable fo Environmental Monitoting Activitiss (Continued)

PROGEDURE NUMBER PROCEDURE TITLE
EGRH 48 Environmental Monftering Diate Verification
ES&H 4.8:2 | Enviranmiantal Monitaring Data Vafidation
ES&H 8.1.2 Surface Water Management
"] CMBO-15 ' .| Task-specilc Safety Assessments
CMED38 _ - Approvais for the Disposition of Tresated Site and Luary yatar
. 7.2.2 Quality Control Sampies

. Numerous quality .control sampiﬁ are collected in support oE environmental monioring
. ;gotivities:. Oality control-samples. were. developed in accordance with the Sample Mandagement

- Guide (Ref. -10). ‘These include: duplicate-samples; replicate samples;-blank-samples; and-

* " ‘equipment: bidnk- samples. Samples -are also-provided to the: laboratory- for . internal daboratorys -

. - -quality. controt evalisations specific to sample media (matrix spikes; matrix.-spike duplicate-and.-
. matrix duplicate samples).. Table 7-2 presents a-summary.of the. various.quality . control. samples

that will be collected to suppﬂrt environmental monitoring activities, .

Quahty control..samples .will be. collected. for. each .defined . matiix. The matriced.
ociated with - the environmental --monitoring samples are the Weldon Spring quamry
groundwater, the St. Charles welt field groundwater, the quarry surface water, the Weldon Spring
Chemical Plant groundwater, and the chemical plant surface water. Quality control samples are
‘also collected for National Poliutanmt Discharge Ehmumtmn System (NPDES) samples and
alrbarnf: radmlugm.al mumtﬂnng Programs. :

- Quality conh:ol data will be smmnanzed in the 2000 annual site environmental -report, | |
which- wili also contain an evaluation of the performance of the WSSRAP data coilection and
analysis program.. The report will specify the precision by matrix t{: assess tb.e vanabzllt_v of the - |
anal:fscs .

_ Cnntracted laboratories- wﬂl be raqu:reni to provide: applicable performance évaluation |
samples from extemat programs, {(such as the Environmental Protection Ageney environnyeital
monitoring -systems laboratory and Department of Energy -environmental measurements .
lat:-:)r.at;e:n'_‘,r pmgrama) for review. Evaluauon of performance evaluation samples wili be raade by
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" Tabla 7-2 Field Quality Control Samp{a Eummary '

UC’ SANMPLE TYPE . FREQUENCY - PURPOSE 1
Matrix Spike/atrix Spike - | *Tper20 AnBoss malrix and poasibla intfalnbom’mry variahility
| Duplicate or Matrix Duplluﬂte
T BT ) Duplimeiﬁmndnry {: As.neededt! per - .. | Assess-mafrix; rrmhbumtury and mtnﬂabumtnry
'Dupru::aie . ) 20 variahility. :
Field Rpph-:ate 1 per nwntﬁ Assess matrix, itrmlaboratory, and fieid cperations - '
. . variahility :
| Equipment Blank {mon-dedicated | 1 per 20 Astess effectiversss of dmnwmn&hun
Equtament only)
Distilled Waler Blank 1 pet guartar - Assess quality of distited watar K
T#ip Blank o 1 pair per coplar | -Aszess potential VOA cmwmnhmmuan during -
_ contalning VOA shipping .
sampios T
. " pﬂi‘ 10 single batches for quarry and site water treatmant plants.

the Pro;act Managﬂmcnt Contractor during laboratory assessments to determme if quahty mnt:rul
requirernents are being met by the cnntrautad lahnratnn&s

- 7.2.3 Analytical Methods

. .. .Standardized -analytical . methods, - procedures, and.protacols. hat are.nsed: 4o.-adalyze..
. samples collected for the. environmental thonitoring. plan_are. contained in. Appendix B....These:..
standardized analytical methods, procedires, and protocols will be used whenever possible, or
. variations will be approved prior to analysis. Variations to methods, procedures, or protacols are
~'documentéd * in ~the - cortrotled- standard- vperating procedures réceived from contracted:
laboratories or by revisions to the WSSRAP standard operating procedures. Variations' of
. contracted laboratories' standard operating procedures are approved and controlled by the Data
Validation Group and Project Qu&aht}' Depattment. Appendix B also has a summary of the
accuracy and precision requirements, takén from the Sample Maragement Gmde (Ref lﬂ)

7.2.4 Data Management A.t.'twrtms and Data Quality Evaluations

.. Overall environmental data management activities for the Weldon Spring site are detailed
. in the Sampie Management Guide (Ref, 10). The Sample Monagement Guide provides guidance |
for the development of sampling plans, describes data management activities, and genera data -
quality requirements. These general guidelines and data quality requirement goals have been
adopted for this monitoring progtam. The primary activities-associated with data management

"and data qualltjr for this Envirbrmental Monitoring Plan (EMP) are data verification, data - = -

review, database management, and data validation. These programs ensure the quallty of data
generated by on-site and off—sﬂae analyses of samples callected under thf.t EMP.
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_ Da:ta verification is the WSSRAP‘S process of mwmgthe smnplmg dowmerﬁahoumd _
' 'analytmal data to ensure that- adequaxe documentation. is maintained and that ail results are
reported in compliance with éstablished reporting requiremenis. All data generated by off site-

.-+ analytical 1aboratosies' for. the: Environmental: Monitoring -Plan:are werified. - Fhe -verification.

process consists of reviewing data - for: transéription errors, reviewing smnp]mg&ncumentatlm!
 and chain-of-custody . documentation, and comparing actual “holding times to the method'
specified holding times. These activities are documented according, to-Procedure ES&H 4.9.1, -
- Upon completion of the verification process, the data are reviewed by the data requﬂstw fnr.
comparability with historical results: andfor statistical and mmphmce evatuations, e

- Fﬂllﬂwmg completion of ddta verification, data are mcrgﬂd ittto-the appmpnate da{ahase
and are available for general use.” All databases are backed up regularly. To n]almam the .
' uﬁcgnty of the computer files, aceess to edit the database is restricted.

| Data vatidation is an mdependent formal review of laboratm}f records p:rfnrmed by"
WSSRAP personnel to- assess the quality of the reported data. Actual laboratory records are:
reviewed by data validation persomnel to determine whether the analytical instruments were:

+ swithin calibration, 0. ensure: the-analytical- procedures were followed, to ensure. quality contro}-

. samples. were . within their: respective .-acceptance [mits, . and 10 - enisure. .that -ddequate.

- documentation: is available to support the-validity- of the daia, -Data validation is performed on-

approximately 10% of all the validatable data. The 10% areselected- by the-validation-group. -
Validation activities provide the WSSRAP with qualified -ddta: and ‘evaluate completeness:-of .

. analytical data from the individual Iaboratories. - All validated data receive a database qualifier

- that provides infortnation for data users to evaluate the useability of the: data. These ac'hwties arﬂ
. performed and documented in. amardancemih?mdumﬂﬂ&ﬂ43 2 "

- T25 Qua]lty Assurance Rei:nrds

' Records generated as a result of envirpnmental mﬂnltnnng are rpaintained as quahtyl
assurance records. Field sampling forms, analytical dats, equipment calibration records, and .. .
verification and validation documeniation records ate all considersd quality assurance records -
and are maintained by the Project:Quality Department-in accordance with the requirements. of
Procedures SQP-7, Quality Assurance Records and PS-4, Records™Invéntory and Disposition

' Sr:hedufe This provides both security md_pmtecunn for these records.

" T.26 Assessments
"Ihma aspects of the WSSP..AP are assessed to evaiuate the qualgy—related activities of the -

. envirenmental monitoring program. These include analytical laboratories and other quahty i
Level 1 vendurs sample collection activities, and programmatic procedures.
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Aualyt:lcal laboratories. performing ana.l:,fsa; for the site are as&mud on scheduled
intervals (i.¢., annually or biennially). These assessments are directed by a lead assessor from the

Project Quality Department, with. support provided by.a team. of .site persontel who. have

- woknowledge- of analytical methods and proceédires. These, assessments.focus.on. complianée, with:

the specifications of the contract, the project-specific Quality dssurance Project Plan (QAPIPY
prepared by the laboratories prior to performing sample analysis, and laboratory-specific .|

~ procedures and policies. An assessment report is generated and comrective actions tracked by the
. Project Quality Depa.tmlent '

The * Project Qllallty Deparunent penodmaily agsesses site  operations, umludmg

: Envﬁunmmlﬂl monitoring activities. These assessments evaluate compliance with. project- -
gpecific pmcedmes As with all other assessments, an assessment report is generated and -
. cotrective actions. are tracked by the Project-Quality Department. The department also reviews.

and approves ail new and revised standard operating pmcedures to verify !hat thejr' comply with

quality ralateﬂ activities.

The Weldon Spring site is perodically assessed by various extcmal entities including:

quem «of Energy - Headquarters,.and Department. of Energy - Qak Ridge. - These:

assessments address compliance with applicable regulations, Departmient. of . Enezgy..arders, -'

" guidance, site plans, and procedutes. Formal reports and comrective acﬁnns awtracked *usmgihe _
.- Bite Wide Aasessmumﬂ Trax:kmg System (SWATS).
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. APPENDIX A .
Environmental Monitoring Plan Guidance Requirensents
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PREFACE .

The Environmentol Regwlatory Guide for Radiological Eﬁuent Mammn‘ng and
Environmental Surveillance (Raf. 5) establishes elements of a radiological effluent mamfanng !
and enwronmnntal surveillance pmgram m stpport of DOE Ordérs 5400.5 and 5400.1.

‘The Regulatory Guide states that "should*" statements are those activities that are. high

_ pmmty elements of a monitoring program, The WSSRAP has implemented this statement by -

- addressing "should*" statements as statements which must be incorporated, unless otherwise
justified. Appendix A contains thesé “should*" statements and cites the EMP section that-
satisfies them or, if statements are not applicable, provides _]ustlﬁnatmn for not satlsfymg the -

_ Statements.

DOEIORZ1545-A34, Rev, 7 i
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1.0

1.1

12

- L3

INTRODUCTION

© As required in the Environmental’ Momi:nnng Requirﬁments section of DOE 5480.1,. |

all DOE sites should* develop and maintsin documentation coneernhlg their-

' -munmnntﬁ] protection programs in the form nf e:mmumem:al momtnrmg plnnﬁ. .

: Tlm WSSRAP has prepared this environmental monizoring pian to meet the- re:qmremmts_ .
for U.S. Department of Energy environmental mionitoring* progréms as specified in =
Department of Energy Orders 5300.1 and 5400.5 and the Regu!amw Gmde ﬁ:r; o

Radiological Efftuent Monitoring and Environmental Surveillarice.

~ These reqmred plans shonld® ¢learly describe how the minimum reqmraments in-
 this decument are to be met am:'l ]mw compliance wﬂ[ he ensureﬂ.

This Errvirannwn.taf Monitoring Plan defines ﬂw eﬁ'luent momtonng and 'enviroﬁmaﬂtal S

surveillance required to comply. with applicable Federal, State; and local environmental
protection laws-and regulations, Executive Orders, and. internal Department of Encrgy
policies. The environmental monitoring plan is made avaliahle to 1he State and Federal
regulatory agencigs, . '

In meeting the minimum féqiurémenﬁ, each-vite should* also ceasider the gmﬂance c

* provided in this document as "should" . statemenis am:'l dneument the Spﬁﬂﬁ-ﬂ'--.

procedural-criteria that are adapted.

. An evaluation of the applicability. mnunapphéabﬂltgy' of shoutd* gmd.mlc.e pxdﬂded in the.

Regulatory Guide for Radiological Efftueni-Monitoring and Environmental Sumedfame '

* ~has been included in the Environmenial Monitoring Plan in accurdannf: with the ahove- .

referenced guide. Other recommendations have been gvaluated and included in t.hls

' document where applicable.

" DOE/OR/21548-424, Rev. 7 _ A-1



EHWRGHHENTALWMTGHIHEFLAH o - 122000

-0

21

LIQUID EFFLUENT MWITGRING

All I-.iquid efﬂuent streams. from DOE facilitées shnnld‘ be waluated aud their
potential for reiem of radiunu:lidﬁ susessed. :

. :Bections 2.2 and. 2 2. All liquid eﬂluant su'eams have been. and/or will. be mssed

The effluent streams-are monitored under the. provisions of the Weldon ‘Spring Site -

' Remedial Action Froject (WSSRAP) National Poltutant Discharge Elimination Systers

22"

23

(NPDES) permits. The effluent streans include five storm water outfalls, two water

. treatment -plant discharges, one. sapitary wastewater treatment plamt discharge, one

hydrastatic test water discharge, and an undetermined numher of stann water outfalls .'
ﬁﬂmthehnmwa:aaandbnmwareahmﬂmad ' o

The resulis of thlussessment provide the hasis for ﬂie facitity's Effluent Menitoring

. Program (DOE 5400.5), which should* be decnmented in ‘the site Environmental
_ Monitoring Plan (as-described i DOE 5400.1) -

_S&ctmn 4. The results of the assessments provide the basis for.the emvironmental .
-+ ~raonitoriag plan: asnoted.in Semmn4 of the environmenial monitoring plan. . The NPDES:

. '.pmmts provide. the ‘basic. monitoringprogram . which . has been. expandeci to farm the
_compiete effluent momtnrmg pmgram .

Liqlii;i eﬂIuents- from DOE-controlled facilities that have -the potential for )
radicactive contzminstion shonld* be monitored in accnrdanae with: the
-requm:ments nfDUE 3400.1 and DOE 5400.5.

Section 2.0 ard 4, 1 The WSSRAP is not an operat:mg faczhty Sturm water: ﬂlscharges. '

are: monitored and results_have averaged below the derived: concentration guideline
{DCG) for vranium. Treated water that has a potential for radicactive contamination (site.

- and quarry ‘water treatment plants) will be sampled, analyzed and shown i compiiance

before discharige or based on operational sampling (showing probable comphance) ml}

. be sampled during discharge.

24

Facility ﬂperatnrs should* pmmle toonitoring of liguid waste streams adequnte 10.

- (1) demonstrate complisnice with the applicable requirements of DOE . 54005,

Chapter I, paragraphs 1a, Id, 2a, and 3, (2) quanﬂfy radiosiuclides releaged from .
each discharge point, and (3) alert aﬂ'eeud Pprocesy superw.«snrs of upnets :n_

o _pmcesses and emission wntmls

Section 4. No proeess w&ter"is discharged from the3WSSR-AP; however, sturrn water;
construetion water, treated -water, .etc., i3 monitored to satisfactorily demonstrate

DOE/OR/Z1548-424_ Ray, T ) ' A2
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25

compliance with Department of Energy (}rdar 54{](} 5. Chapter I, pamgraphs 1a ld, 23,

- and 3, and quentify radionuctides.

When' continuous iﬁuniwring or ¢ontinucus sampling is pqued the éverall -
accuracy of the vesults should* be determined ("% accuracy and the % cnnﬁdem N

" level) and documented in-the Environmental Monitoring Plan, -

-Section 4.1.2. The only continuous mopitering that occurs is for flow monitoning at

- NPDES outfalis NP-0002, N'P-&l}ﬂ?r,.!ﬁl_?-ﬂﬂﬂi, NP-0007, and NP-1001. -

26

27

28 -

o

In addition, provisions fer monitering of liquid effluents during an emergency
should* be considered when détermining routine liquid effluent mumtnrmg
prugram needs :

Section 4.1.4.5. Emergency monitoring uf hqmd effluents is perftmnad in the event that

contarninated water is accidentally released before treatment or in the event of spills.

.In addition, the selectioh or modification of a l:qmd effluent: mnnﬂﬂrmg -system
. should* be based- on-a -careful -characterization of the source(s),  peliutant(s): .
...{charnﬂemt:l:s and, . quantities), .samplexcollection. systemy(s), tmutmenimtnm(s},., .

and final release point{s) of the eﬂluentu.

Section 2.2. The. rationale f-::-r ﬂle llquld eﬂlumt mumiurmg program .. mciudes a.

characterization of the sources, pollutants, sample coflection systems, treatment systems;.
-and final relenase points.- The NPDES permits also- partxall}r prescnbath& parame’eers tor b
monitored.

For all new facilities or facilities that have been modified in a manner that conld

" affect ¢ffluent retease quantity or guality or that could affect the sensitivity of .

monijtoring or surveillance systems, & pre-operational assessment should* be made
and documented in the Environmental Monitoring Plan to determine the types and
quantities of liquid -effluents to be expected from; the facihty and to estabhsh the
assnciated effluent monitoring needs of the facility. '

Section'4. The WSSRAP is not é operafing facility; therefore, there are. 6o process

effluents. However, there have been assessments made to determine storm wataer and
“treated water flows and chﬂractensucs :

DOE/OR/21548.424, Rev. 7 - A-3
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29

i10

211

SN b A

213 .

treannﬂnt plants.

" The -performance: of the effluent. nmmtormg systems should* he- snf&lent for

determining wheiher effluent releases of radivactive material are within tle. Derived
Concentration Guides (DCGs) specified in DOE 5400.5 and to mmply with ‘the

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

Bection 4 and 7. The effluent monitoring systems .are sufficient fo.. detmnjne if the

effluent releases are within the DCGs described in Department of Energy Oxder 5400. 5,

The required detection levels of the analysis and monitoring _systénis should* be-

- sufficient to demonstrate. complisnce with afl regulatory requiremerits consistent.
. with the characieristics of the radmnuchdes that are pment or expeeted to be

present in the effluent.

Section 7.2.3 and Appendix B. Rﬂquu'ﬂd dﬂcutmn levala are adequate for NPDES
rnumtnnng and to demonstrate cumphma with al] regulatory requirements. |

Sampiing systems should* be sufficient to collect representative sampleu that
provide for an adeguate: record of releases from famhty, t¢ predict tmniia, snd o

. satisfy needs to quantﬂy relmses.

---Section 4. --Sampling: of -liquid -effluents -are performed in, accordance with- WSSRM“
- standard -operating procedures: in. order o sprovide repremtmw sEmples,. ’mumdwt 3

trends, record releases, and to quantify releases.

. Continuous monitoring and sampling systemsz shonld* be. ealibrated hemre use: amd”
. recalibrated-any - time they are: subject to maintenance, modification; ar systenr'

changes that may zaffect equipment. calibration.

Section 4. The only continuous monitoring systems for effluents are the flow meters at - -
NP-0002, NP-0003, and NP-0005 and the flow meters: at the slte and. -:1uan':;er waler

In mldmnn, they shmlld‘l’ be recalibrated at least apnuatly and muﬁnely checked
with known sources to determine that they are cnnsistent]y fumchnnmg properfy.

Section 4. The flow meters wilt be recalibrated at least annually and will be rouhneijr
checked in accordance with WSSRAP standard operating procedures. -

DOE/OR/Z1548-424, Rev. 7 A-4



_EM.I'IRGNMEHT&L M{:menma FLAN - . 122999

2.14

213

2.16

Environmenial conditions (e.g., temperature, humidxty, radiation level, dusts, and.
vapors) should* be considered when locating sampling and- nmmtﬂrmg system to
aveid conditions that will influence the nperatmn of the system. -

| Flow meters and automatic water samplers are the only- samphng and monitoring systems.-'

and are designed for use under the existing conditions at the WSSRAP.

Off-line liquid fransporting lines should* be replaced. if fthey. become: contaminated: .
{to the point where the seusitivity of the system is affected) with radioactive
materials or if they become ineffective in meeting the demgn basis within - the
estahhshﬂd amumc}rfmnﬁd-ce levels.

This statement does not apply. The only off-line liguid transporting lines are those used
to transport contaminated watgr to the site and quarry water freatment plants. There is no
monitoring syster associated with these lines.

If wntinuous monitoring/sampling and recording of the effluent quantity (stream

flow) is not feasible for a specific efffwent stream, the extenuating. cmmtumm' '

shmlld* he ducumented in the Environmental Monitoring Plan.

: 'Thls staisment does not apply Two storm water- outfalls. da not have continueus.-flove..

monitoring. Outfalls NP-0010 and NP-0004.are.discharges from remediated mﬁﬂm

- flows are very:-low and. radiological contamination is ‘at baskground- 1cvels, makmg it

: u:mﬂcmsary to use cnntmunus memitoring.

2

- 218

.19

'-"Eiamp]mgfmﬂmtﬂnng hnes and: compenents showid* be designed to be mmpaﬁ;hlw .
~ with the chemical and biological nature of the litaid effluent.-

Section 4. The hqmd efffuent is watcr, which is compaﬁble with sampimgr’m{mm}nng

_hnﬁs and components.

The ﬂutput signal mstrumentatmn, monitoring * system recorders, and alarms
shpuld* ‘be in 2 location that is continuously eccupied by eperations or secunty )

. personnel.

This staternent does not:apply. There are no industrial processes, When - the: slte and _
quarry water treattnent plants are in operation, they are manned. :

I‘ﬁ signal the need for unrrective actions that may be necessary fo prevent public or
environmental exposures frem exceeding the limits or recommendations given .in

DOE/ORIZ|548-424, Rev. 7 : A-5
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DOE 5400.5, when continucus menitoring systems. are reqnimd, they shmlkl* have -
alarms set to provide timely warnings

- Th}s staternent.does. not apply. There is no-centinuous- mammnng nf eﬁluent Ie.laleritn
public exposure since the WSSRAP is not an Uperatmg facility. .

220 As they apply to the monitoring/sampling of liguid cfluents, the genernl qua]it?'
assurance program provisions of Chapter 10 shuﬂld* be follnwed. '

.Bection 7. All samplmg andmnmtonng activities are perfmmad in amnrdume W1tl1 111& ;
_ peneral quahty assurance prngram povisions. : :

DOEOR21545-424, Rev. 7 - - A-6
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AIRBORNE EFFLUENT MONTFORING

Al alrhome emissions from DOE-controlled: fmilitits ) slmuld* be wﬂn&t&d and :
. their potmﬂal for release of radinnnclidm assessed.

Section 4,2.1. Thc WSSRAP has one diffuse source of alrbume radmluglcal emissions:

the Waldon Spring Chemical Plant/raffinate pits area. An assessment of the dlfﬁ!ﬂe
spurce was.conducted -and included documenting the different radionuclides that could
:potentially be-refeased .and their concentrations. The assessment also-addressed: the
'factors that couid petentially mntrlbute to the suspension of mmanunants

"The potential for emissions shmlld* include #ﬂ]ﬂlﬂﬂrﬂtlﬂn of the luss of emi,mnn

cmtru]s while otherwise ﬂperahng normally.

Secﬁqn-- 42.1, Norual opuanﬂns, consisting of remediation activities; will -tesult in

limited emissioris due to the disturbance: of soils and materials. Engineering controls-

-inciuding water spraying, cleaning of surfaces prior to movement, radon capturing

" systems, and high efficiency particulate air (HEPA) filtration have been-incorpotated into

3.3

34

- the remediation activities in-order to-prevent uncontrolled emissions. An assessment of-
airborne epnissions which included loss of cmissions. mntmls, ‘was perﬁurmad ﬁr ﬂ;e .
chemical stahlizatmnfsuhdlﬁcauon pilot plant. . B

The results of this evaluation also provide the basis for the site’s eﬂ’h:ent manitoring e
. program: (as discussed in DOE 5400.5), which should* be dotumented in the site- _j

Environmental Mnmturing I’hm (as discussed in POE ﬂﬂﬂ.l)

Section 4.2.1. The airbome emissions assessment pmwdes a basis for the airberne 3.
emissions monitoring. program and ensures that the design of the plan would provide .
_timely, representative, and adequately sensitive monitoring results in accordance with.

Department of Energy Qrders 5400.1 and 5400.5 and the Regularory Guide.

Airborne emsissions from DOE:controlled facilities that have the potential for

.causing doses exceeding 0.1 mrem (effective dose equivalent) to a member of the

public under realistic exposure conditions frem emissions in a year should® be
monitored in accordance with the requirements of DUE 5400.1 and DOE 54040.5, -

Section 4.2. Althongh the ﬂsumaxad exposures from. the chemical plant and raﬂina:ts pﬂs

-and the quazry, including the water treatment plants:are predicted: to-he low, the emissions:-
-méenitoring: program is-tailored for the low potential for exposure and in accordance with-
-Departmem of Eﬂergjr Orders 5400. 1 and 5400.5 and the Regulatory Guide,

- DOEAOR/Z1548-424, Rev, 7 ' AT
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- affect effluent relesse quantity or quality or that could affect the sensitivity of: .
- monitoring or surveillance systems; & pre-operational assessment should* be made-

and decumented in the site Environmentsl Monitoring Plan te determine. lhe types -

37

38

: TI}e criteria lieted in - Table 3-1 (of the Regulatery Gnide} shurnlﬂ* be used fo

establish the airborne emission memtnrhmg program for DﬂE-een_trelled eites._ S

Section 4.2, The WSSRAP airbomne emissions monitoring plarn has taken into account
the criteria for monitoring the emissions with respect to- the ealeuiated maxnnum annuel'-

+ effective dose equivalent to members of the puhhe

For-all new facilities. or Iacilities that have been modified in a manner that corld '.

and :quantities of airborne emissions to be expected from the facility, and to-
eetahhsh the associated airborne emlesmn menl;tenng needs of the fam]zqf

Section 4.2. 1 Engineering controls will be employed to minimize levels to those wtueh o

are-as low as reasonably .achievable (ALARA). Engineering process documentation is
used to determine the types and quantities of expeeted emissions and aeseelnted anbeme
memtnnng requirements.

'The performance of the airborne-emissions moniforing systetn-should™ be ‘Bﬂfﬁﬂiﬂﬁf |
. . for determining whether the releases. nimdie:eﬂvemeterie]sarewithin the Mm

requirements speelﬂe& m DOE 5400.5.

. Sectten 4,2.2, The airborne emissions monitoring. system is divided into three ections: -
-site ‘specific monitoring, site perimeter monitoring, and critical receptor monitoring .at,. . -
- and in the vicinity of, both the chemical plant and the quarry. This three-tiered approack™ -
is designed to monitor smaller sources in order to discern each source'’s contribution to .
"~ the tote]. amount of airborne emissions from either the chemical plant or the quarry. This

approach will allow for quicker remedial action in the event elevated emissions. are
indicated at a specific work area, and in order to remain in ¢ompliance with the limits or

- mqu_i_rements specified in Department of Energy Order 5400.5,

.Sampling and monitering systems should* be calibrated hefhre nse and reealibraced

any time they are subject to maintenance or mod:ﬁeatmn that may affect equipment
ealihretlen.

Sections 4.2.2, 1 42.2.2, and 4.2.2.3. Samp]tng systems are calibrated in aeeerdenee
with WSSRAP standard operating pmeedureemdmanufaemm speelﬁcatmns

DOE/OR/2 1545424, Rev. 7 ' . A-8
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Snmpling and mronitoring system,s should* be ren:nhhrliaed af least mua]ly and -
routinely checked with known sotrces to determme that ﬂw_r are mnslstently

. fumctioning properly.

Section 4.2.2.1; 4.2.2.2, and4223 Momnngsyst&mamcah‘bmﬁedasstatadimtem

3.8, above.

Provisions for monitoring of airborne emissions during am:'i-lient.simtimﬂ éhauld*

-be considered when determining rontine airborne emission momtnrmg program

needs.

Section 4.2.2. 1. “Three air mumtunng programs are utilized at the WSSRAP to mnmtﬂr

site specific areas, perimeter areas, and critical receptors. Site specific: monitoring, in
addition to providing data concerning the contributions of specific activities to the total
airthorne inventory, will provide- faster feed back concerming the -effectivencss of

_engineering controls and data conceming dispersion patterns. Filters from site-specific

moniters will be collected on a daily basis as compated to weekly. for the penmster
samplers in order to assess the possibility of accidental release of airbomne contaminants.
Monitors. will be placed immediately oulside- the work areas based on mrrent

- . meteorological conditions. to. assess.airborne emissions. from. speclﬁc activities mﬂ.a:ﬁas

3.11

EN b

within the quatry.

 Diffuse sources should* be identified and assessed for their potential to-contribute to
" public dose and should* be considered in des:gnmg the site effluent munitﬂring and

environmental surveillance program.

.Sgction 4,2.1. The chemical plant and raffinate pit area are the diffuse sources at the
WSSRAP. Toeffectively monitor these sources, three air monitoring programs will be

utilized to monitor the site-specific areas, the perimeter areas, ang the critical receptors.
The -characteristics of these areas were used to determine the locations, equipment,

. sampling time, minimum detection levels, accuracy, and investigation levels for each

program. These programs are designed to meet the requirements of Deparhnent uf Energy
Orders 5400.1 and 5400.5 and the Regulatory Guide.

Diffuse sources that may cnnh'ibute A slgl:ﬁl:ant fraction (e.g., 10%) of thn dese tﬂ
members of the public resulting from site operations shnnld* be identtﬁﬂl um&eﬂ,
documented, and venﬁed annusily. .

. DOEAORY/21548-124, Rerv. 7 A-O
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Section 4.2.1. Twu dtﬂ:’usa BOULCES, the chemmal plant and the quany are monifored. -

© under the airborne effluent and environmental surveillance program due to their potential .

to.contribute 2 significant fraction of the dose to merubers of ihe public. These sources .
are evaluated annnally in the Envimmnema! Manitoring Plan, which is revised anm:tally_ ;
for the WSSRAP, -

“Adrborne- emission - sampimg ‘and mnnitnring systems -should*- demonstrate - that' . |

quantification of mrhnrne emanuns is tuneiy, reprmntaﬁve. and adequate!y
sensitive. : '

Section ~4.2,'2. . The employment of site specific monitoring will ensure that response to

- elevated airborne emissions will-be timely, representative, and adequately sensitive.

314 |
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Hnwﬁrer, where a significant potential (greater ‘than once per year) exists for-

‘approaching or exceeding a large fraction of the em:ssmn standard (e. g, 20%),

conﬁuuuus monitaring shmlld* I::: reguired.

Section 4.2.2. Although it is not expected that airbome cmissions will exceed the
emission standard, continuous, momitoring is perfurmed at the site.perimeter. and at the:

. critical receptor locatiofis. C@nhnuﬂnsmunmnngis performed during work humts atsiter

speclﬁc locations. ,

Design of systeins such that replmemm of sorbent antd- filter shﬂnld* net- &:sturl:r*
the genmutry between the collector and deteetors.

-Raﬂom&me ‘monitors which require . the- replacemmt of. sorbent amd filter: are- not~ - -7
. employed at the WSSRAP. The WSSRAP utilizes portable air sampiers, mass ﬂnw
1meters, gas-ﬂaw pmpﬁrtmnal detectm's, and alpha-scintiliation detectors. .

To signal the _need for corrective actions that may be necessary to prevent publie or
environmentz! exposures from exceeding the limits or recommendations given in

DOE 5400.5, when continuous monitoring systems (as required by the. criteris in
3-1) are reqmred they ahnuld* bave alarms se¢ to provide timely wammg '

" Real: -time, t:ontmumls git monjtoring is not performed at the WSSRAP due to the nature

of operations and activities. Rather, critical receptor monitoring is perfurﬂmd to. assess.
the effects of airborne eﬁluf:nts from the site, :

As they appiy 1o the mﬂmtnnng of airborne emissions, the -geners] quality aasnmnue :

program provisions discussed in Chapter 10 shouid* be followed.

DOE/OR/Z1548-424, Rev. 7 _ ' A-10
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Quality control- pmcedms wlnch are mplemerﬁed as part of the a:rbc}me effluent and
environmental monijoring program inchide cajibration of instruments, source and

background counts, recounts of samples, review of documeéntation, and. uss of .

decumented standard operating procedures. - Additional quality: assurance/quality control.
.. -procedures which are employed in this program include’ duplicates, spikes, chain=of--
- custody and laboratory: anthorization forms, field sheets, and review:of vendor dataall-in

m:mrdance with WSSRAP standard operating pmce&ures : :

| DOEAORI21546-424, Rev.7 | o A-11
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4.2

L sufficient to support many WESRAP program functions, such as dispersion and dﬂfum@n -
: --mudclmg emlog;mal studies, hydrological: analyses and emergency resporse acuans‘ ol

43

4.4

43
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I?TETEDR{}LUGICAL MDNITGRING

Ea:c:h DOE site {facility)® should* establish a mﬂeumlﬂglcal mﬂnitnnng pmgrm
that is appropriate to the activities at the site, the topugraphiml characmisﬁﬂ of.

o the;site, and the dlstanee to urihcul receptors,

Section 5. The imeteorological monitoring station is located at -eastern edge of the
chemical plant and is more than 122 m (400 fi} from the nearest building, Based on the
selatively flat terrain in the area and comparisons made between on-site data and data
obtained from regional sources (e.g., Lambert Field/St. Louis International Airport),

meteorological condifions measured at the station are considered representative of ‘ﬂ:’msi: - o
_ at nearby arzas undergmng remediation, C

“The. scope -of the program showld* be based on an evaluation of the regulatory
reguirements, meteorological data needed for impact assessments, eumnnmnntal- "

surveiliance activifies, and emergency response.

S«ectmn 5. The data-provided by the WSSRAP meteorological station has been dee:med

.- The- site's . metenmlugwal pm -showid?* -be-: ducumentad A metmwloglml«
: mnmtnrmg section of the Envmmmental Monitnnng Plan {DIJE 5400, 1)

Swtmn 5. ‘The meteorological -program, :consisting - of . parameters meas;mdr'-

instrumentation, and computer- programs. and mndels, is reviewed annually

documented in the environmental:monitoring plan.

For.data from an oﬂ‘-snte source tﬂ be acceptuble, the data shuulti* be repmentﬂtwe :

of conditions at the DOE facillty and provide statlstlea]ly valid f,la,ta consistent with . - SRR

on site meonitoring mqmremenm .

-The metenrnlugmal clata uﬁllmd at the WSSRAP is obtained fmm an on-gite -

meteorological moniforing station. During down time data from Lambert Injgmational

: An-porl will be utilized. On-site meteorological data is reviewed monthly and hds been - E

determined to be comparable to Lambert Internatiorial Airport data.

.Spemﬁc meteorological mfﬂrn;atmn requirements for-each facility should* be based: _

on the magnitude of potentisl source terms, the nature of potentizl releases from the

_ facility, possible pathways to the atmosphere, distances from release pn‘ints to

mtu:al receptors, and the pmxmuty of other DDE flﬂlliles

DOE/OR/21548-424, Rav. 7 B A2
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(4.7

Section 2. The exposure pathway malys:s was initially performed by determining the

.- potential exposure routes-and the factors to be considered andﬂ':enusmg site specific -
. factors, determining -those routes which will be evaluated in the .emvironmental
- surveillance program. The meteorological measurements and. fr&quenctes wers
. determined based on these criteria. ;

Meteorelogical mfurmaﬂnu requirements for facilities should* be sufﬁment tg.f.'
support environmental monitoring and surveillance prnngs

. Seetion 5. Meteomloglcal monitoring program requirenients - mlca into . accﬂunt the: -
" information required to suppott the environrnental monitoring and surve:llance pmgrams' '

as outhnted in Tiem 4.3.

 The meténrnlngical monitoring program for each DOE site shnnlﬂ* provide the dats

for use in atmospheric transport and. diffusion mmpuialmns that are appropriate

for the site and application.

LS

Section 5. Meteorological monitoring station data provides information pertinent to-

. . dispersion and diffusion modeling 1o supplement critical receptor monitoring in'the event

4.8

- 4.9.

of an-aithome release.- The .computer programs CAP-88 -and ISCST3,-employing

.. information from.the. monitoring. station, -are EPA-approved: mosphem“ dmpersm;f -
- raodels designed to-provide-a sehenmthcswof dispersion at the WSSRAP

‘Before any miodel is deemod appropriate for a specific apphnntmu, the mumptmns
. upon .which. the, model.is. based . should* be evaluated. and the. evalustion Tesults. .
ducumented

: Seﬁtion 5.  The WSSRAP will use the programs CAP-88 or ISCST3 if necessary.
These models are based on steady-state Gaussian ‘plume theory, and have been deeified
appropriate for the majunty of plausﬂ:nle dispersion modeling scenarios developed for the

Sltﬂ

Meteorological programs for- sites where on site meteorological measurements 'are -
not required should* include a description of climatology in the vicinity of the site

and should* provide ready access to representative meteorplogical data,

Metenrqlaglcal measuremeriis are required for.actmﬂes performed at the WSM. S

b-::-sruﬁmmm. Rev. 7 A-13
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Potential release modes; distances from velease points to" receptors, and
" meteorslogical conditions.shouid* be considered in assessments for I}DE facl!rtles
requ:rad to take on-site measurements. :

Section 2-.and 5. ‘An exposure pathway. analysm ‘was performed by mmally determining:

--the potential-exposure Toutes and the factors to be considered-and thetr using site-specific

factors to determine those routes which will be évaluzted in the environmental -

- .surveillance program. Meteorologieal conditions, such as prevailing wind- direction'and. - -

. speed, are taken into decount in the determination of rcqm:ed on-site measarements.

4,11

Meteorological measureménts shoald* h'e made in im:atmns that, o the_ext_eﬁt
practicable, provide data representative of the atmospheric condilions into which -
material will be released and transported. : :

Section 5. The metéumlugc&l monitoring station is located at the Weldon Spﬁhg site
and, therefore, provides adequate information regarding the fedia into which matenal

E may be released and transpmteé at-both the chemical plant and the quarry.

SR % 1 N

.The mstr.nts .llsed:m-the,mnmtnnng program should* be capnhle of continuous: R
. operation.in the expmd,mngﬂ-ﬁf:hnoﬂpheﬁc.mndiﬁuns &t the facilifgy. ... ...

- Section 5: Measurements for wind speed-and-direction, horizantab-swind: fluctustions=
ambient air temperatupe, relative humidity, -solar: radiation, barometric pressure, and

precipitation intensity and accumulation are collected and stored every 60 sec.- The 1-mifi

. recordings. are -averaged once per.hour and the ‘data downloaded /daily to a remote.

computer.: ~Real-time .data: can also be obtained to aid. site- persannél observing -and' .

4.13

414 -

analyzing the dlSpEIS-l{}n of potentially released aarbarne material during and after an -
incident. - : :

Wind messurements ‘should* be made at. a snfﬁcient nuisher of he:ghts tn |
adequately characterize the wind at potential nelease hmghts

'T’he wind spe-ed and direction sensors are mounted 10 (33 ﬂ-) above gmund lewi

Emission release heights associated with the disposal cell and CSS facility are not -
significantly different fram the tower heaght to warrant the cost associated w1th ﬂbftammg
a t&ﬂer tower.

- The ‘meteorological monitoring program shonld* provide for reutine. iﬁﬁpﬂﬁiiﬁﬂ‘-ﬁf

the data:and scheduled maintenance and. calibration of the h]EtWrning;iml
instrumentation and dais-acguisition system- at a minimng, hasm:'l oo the

' calihratiun frequen{;y recommendations of the mhnufactnrem

mmﬂjtﬁm, Rav. 7 - A-14
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‘Section 5 lmpm:uﬁn and maintenance of the meteomlogmal momwnng stauon, review
clmckﬂmdncummxedmﬂ perfurnwd in accordanice with ES&H Procedure 4.8.3,

fnspections; maintenhnu, and calibrations sl':m.uld* bemnﬂnc&d in.am.iﬁﬂr{

- of meteprological -dats; amd--semi-anmual -maintenance, calibration; and performance

written ‘procedures, -and-logs- of the -inspections, maintensnce; andm uhhriﬁm o .

shmlld* be kept aind mainéained as permmwnt mnrds. ;

. Sectmni Inspection andmamj:emnﬂa of the. meicnmlug;lcal monitofing. station, - review. -
. of meteorological data, and serni-annual maintenance, caljbration, and petformarice

checks, sre documensted and performed in accordance with Procedure ES&H 4.8.3,

The mﬁmment gystem slmllld* provide data recovery of.at least ’}ﬂ% oXr ab annnal

basis for wind direction, wind speed, those parameters necessary fo classify
atmospherie stabi]ity, and ﬁﬂtﬂ‘ meteoroiogical elentents reqmmd for dnse
assessment . _

Saction 5. The meteorological momtenng systém is. expected {0 provide greater than .

« -50% data recovery.on.an.anniial, basis based on inspection and mainfenance oﬁeqmpnmnt

T

4.18

419

in accordance with Pmnedmt ES&H 4.8.3,

The tup-ugmp]nc setting of ‘a Mduy andathe: dutanmirom the'faeilityh puimsmt* Lo

public aceess should* be mnsldered when evahiating the need for supplementanr

instrumentation,

-Su;}pl&memary»mstmment&tmn i n@t necessary.due 1o the- determmanﬂn b}r a certrﬁedw

meteorslogist that the chemical plant and the quarry -:io not have mﬁmﬂy d:ﬂ’erent
metéorotogical conditions.

H metenmlogmal measurements at a smgle loeation cannot adequately represent

atmospheric conditions for transport and diffusion compitations, supplémentary

measurements should* be made.

£

Supplementary instrumentation is not necessary due $o the dﬂténﬁlhanﬂn by a certified

meteorologist that the chemical plant and the quarry do.not have mgmﬁcanﬂ}r diﬂ’erent...'- -

metenmloglcal mndmcms

A site-wide meteurnlogiml manitoring program should* be estah]mhed at mh"

maltifacility site te. provide a comprehensive &atabnse that can be used for all - -

facitities located within the site,

DOE/ORI21548424, Rev. 7 | A-15
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The WSSRAP is not a multlfac:hty site and the me‘:eumluglcal QﬂﬂditlﬂﬂE for the
chemical plantandthe quatty have heandeternnne&to bemmﬂar L '

| 420  As they apply {0 meteorological mnnitnrimg, the genpral qun]ity mmnca prng;mm
provisiens dmrihed in Clmpter 19 should* be folowed. -

Section: 5. Inspection and maintenance of the meteorological monitoring station, review.
of meteorological data, and semi-annual maintenarnce, calibration, and performance
.checks are documented and performed in accordance with ES&H Procedure 4.8.3. . -

DOE/OR/21548-424, Rev. 7 ' A-l6
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5.1

'ENVIRONMENTAL SURvEELANCE

An evlhlatmu should* be conducted and used as the hnm for utahl:shmg an
* emvironmenta) surveillance pmgram for all DGE-contml!ed sites.

o Section 2. The WSSRAP Envum‘rmental Mnmi‘m‘mg; Program has-been estahhshed -ariet

5.2

) 5‘3

‘modified yeatly as a result-of the -evaluation of -environmental “eonditions,- pathway-
analyses, and Federal, Stale, and local laws and envirommental protection- regulatmns
Executive Orders, and internal Depa:rmlem of Energy policies. : :

" The results uf this.. twaiuntmn slmuld* be documented in the site Envimmenﬁl.r
- Mumtﬂmg Pian’ (as required by DOE 5400.1).

Sections 3 and 7. This Em?!‘ronmenmf Monitoring Plan summarizes the environmenta! .
surveillance sampling or measmtement locations. for both the Weldon Spring Chemical .

" Plant and raffinate pits area and the Weldon Spring Quarry sites and the minimum

required analyses or measurement frequencies for these locations in order to adequately

. ensure the protection of the, public and the environment. These locations.are. sampled-or .- -

messured in - accordance - with documented standard operating procedures . whichi-

. ..incerporate U.8. Environmental. Protection. Agency. and: Department.of Energy.guidance
- amd- standard industry practices, The minimum detection level and accuracy of the.
-Analyses .or.measurements are. in accordance.with. Federal, .State...and Jocal Jaws -and-
_environmental protection regulations, -Executive Orders,-and internal Depattment of .

Enexgy policies. The quatity of the. Environmental Monitoring Program is nraintained-

.. and documented by standard operating procedures, .quality control samples, performance...
. .gudit. -samples,.. standardized: .analytical methoﬁs, -data - management, : data.. qu&tjw
-evaluations, quality assurance records, self assessments, laboratory. audits, and - quality

audits, If above normal or anomalous data values are suspected after review of data,

- written standard operating pmcedmes regarding ae:tmn.s and Ieportmg are emploved.

" The enﬂrunmental sarveillance program fur DﬂE—mntrnlled sites shonld* be

mnducteﬂ in accordance with-the tequirements nf DOE 5404.1 and DOE 510&.5

Section 3. The environmental surveillance program has been prepared to ‘neet ‘the

requirements for Departmient of Energy environment monitoring programs as specified in
Department of Energy . Orders 54001 and 5400.5 and the Repuwlatory Guide for.

- Radiclogical Effluent Monitoring and Environmental Surveillance, as well as applmahle Sy
. Federal, State, and lﬁcal laws and environmental protectmn reguiatmns X :

) memmms’aim;nm.} : - AT
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5.6

- - eritical radionuclides. to dose) and roufine megsurements. of pencirafing radiation. .. e

The criteria for environmental surveil]anee prngrams (Ihted in &- 18} shﬂuld* be-nsed

- for establishing the environmental surveillance program for DOE-controlled sites. -

Section 3. Criteria listed in 5-1 of the Regulatory; Guide for Radiological Efffuent’
- Monitoring. and: Environmental -Surveiilance: were used- in. the. -establishment of the.

environmental surveitlance program and are furtbet dlscussexi in the ﬁalluwmg iteéms.{5.6.
through 5.10). .

Any - additional site-spemﬁc criteria shuu!&* be dﬂcumented in the -site.
Environmental Monitoring Plza. :

. Additional site specific. cntena which effect or: alter the criteria listed in 5-1 ﬁra

documented in the Environmental Momrarmg Plan and discussed in the follomng itemns
(5.6 thruugh 5. lﬂ} ' .

When feasible, all enwmnmenlal media that, as determined by site-specific

* -radiation exposure pathway. analysis, might lead to a measnrable annaal dose of site

origin at the site boundary should* be routinely sampled and analyzed {for the

. .should* be. performed.at:those:sites. #hat;; as-determined by . site-specifi: exposures

. . pathway. analysis, might result.in an.annual dose of site.origin st the site bonmdary;: .

.. 'if the total exceeds s) 5 mrem. effective dose-equivalent; -or.b) 100 perssn-vem:. - |

5.7

collective effective dose equivalent within a radins of 80 km:of a central point in the
 gite. : .

. -Seetions 3-aml 4.2. - Measurements are made as determined by.the. site spemﬁc pathwaey'ti :

analysis within the site boundaries, at the site boundaries, and at points outside the: site
boundaries as -:)utlme:i in the previously mantmned Sectlons '

Enwmnmental surveillance measurements may be performed peﬂudi&aﬂ}', hut
should® be performed at Jeast every five years, to confirm the low dose levals, if the-
prn;ected annuoal eﬁective dose equivalent of site origin is <0. 1 FirenL.

: Seﬂtmﬁs 3 and 4.2. Environmental surveillance is perfﬂrme:d on a regular basis as

spemﬁed in the previously mentioned sections.

-Actual measurementis on - two media for each critical ra:lionuclidefpﬁthwif

combination, one of which might be the effluent sthream, should* bé performed. ss
part of the site routine cfflaent monitoring and enﬂrnnmental surveillanee - -
program.

DOEAR/21545-424, Rev. 7 . A-18
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. necessary due to extensive characterization: of thé. media and. kistoric. inonitoring,.. The -
- Ernvirgrunental Monitoring FPlan has been designed to take into accormt  the

Measurements on two media for cach critical mdmnuchdn!pathway cembmatmn are not:

s tadionuclide/pathway. combinations requiring envn'omnental surveittange.

59 .

Use -of data .should* be haﬂed on mtuhcalb' significant ﬂitfermm betwam the

-pnmt of measurement rad backgronad (or control) data.

B&ckgmund sampling or measurement locations have been established for all pathway

media at both the chemical plant and the quarry. In an agreement. with the

- U.8. Geological Survey, the Department of Energy has established background for the

Missouri River Alluvium by the sampling of seven temporary wells installed by the U8,
Geological ‘Survey. Background locations for the- Litte Fernme OQsage Creek ars
inonitored routinely. Background for groundwater at the Weldon Spring- Chemical Plant
and raffinate pits aréa is based on the resulis of an ongoing samplmg program by the

~ * Missouri Department -of Health. The program includes routine menitoring of private
dnnking water wells in the vicinity of the chemical plant by that department and the -

results provided o the WSSRAP, therefore, these locations are not included in the EMP

. .88, background locations.. Several lakes in the Busch Wildlife Area and Dardenne Creok..
- ... were sampled as -background.locations.for.sutface. waters near. the.chemical plant...The... .

.. «Remedial Investigationfor the- Weldon.Spring site has esiablished:statistical backgronnds
- Jevels for chemical constituents' at the Weldon: Spring site: - A background ai* monitoring

5.10

. station is monitored routinely: to. establish background- leveis for the chemical plant-and-~

the quarry.  The background monitoring station is iocated approximately 12 9 km (E m1):_'
from the chemical plant and 11.3 km (7 mi} from the’ quarry. :

Provisions skeuld* be made, as appropriate, for the detection and. quantlfieatmn uf.

unp!anned releases of radionuclides to the éenvironment.

Source measurement and ‘control. nf all contained surface water is performed at the
Weldon Spring site to prevent the release of radionuclides to the. groundwater and surface
waters. ‘Monthly storm water sampling is performed to monitor the transport and release

of -radionuclides at the Weldon Spring site, Perimeter ‘air monitoring is performed - -

routinely, as well ag work place monitoring, to determme releases of radionuclides from

the Weldon Spring site.

_ ' Section 4.2.2.1. Three alf monitoring programs. are utilized :at-the WSSRAP 10 nm'nttnr:"
. site specific. areas, perimeter areas, and critical ‘receptors. - Sile specific m{)ﬂl‘lﬂl‘mg in-

addition to providing data cencerning the contributions of specific activities to the total
aitborne inventory, will provide faster feedback concersing the effectivensss of
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312

engmwmg controls and data coneeming dxspsrmnn pattems . Filters: from mtaaspamﬁcr

* monitots will be collected on a-daily basis as -compared 1o weekly for the perimeter
. samplers, in order to asgess the pnsmhﬂlt}t of elevated levels of airborne cunimnmants -

The : need for. environmental .sampling and. anabrsls' should” . be. evaluatnd, by .
.. exposure pathway analysis, for each site rudiumtehdexefﬂumtwﬁr emission thuuim— -

airiroroe).

_Section 2. The expusuré pathway analysis for the WSSMP. was performad'm:ﬁw.._raluatei;. -
* the impact. on human or ecological receptors due o radiclogical. effluent or emissions

from tlie WSSRAP. Sampiing or measurement locations were determined based on this

_expusma pathway analys:s n c-rder to ensure. the protection of the. public and the

Enwmnment

This ana]}rms with appmpnate idata, referencm, and site-specific. assumptiuns, allmg .

- with site-specific criteria for selection of samples, measurements, instrumentation,

equipment, and sampling or measurement locations sheuld* he documented in t]lt' :
site Envimnmmtnl Monitoring Plan.

Section 2. ’Ehe -exposure pathway malyms was-performed by mmaily demnmg the-

. -potantial-exposure routes and the- factors to. be: considered, and: then; using- sife:specific.

543

5.14

factors, determining :those routes which * should - be “evaluated: in- the “environmentak:
surveillance -program. The selection samples,. measurementg and bcatmns were:.
deienmnedbasedcntheselected eXposure roukes. -

A critical .pntimrny- -anal}'si.s .{radionuclide/ .media). -should*  be p_eriﬂrmad:;:.':.
documented, and referenced in the annual Site Environmental Repnrt '

. Thi critical pathway analysis is revlsed anmually for inclusion in both the mﬂmmnenm.l |

monitoring plan and the annual site environmental report. -

If the pm;wted dose equivalmt from inhalation of parﬁtulates exceeds the cmtana
of 5-1, parhcle-suze analysis of the emission should* be conducted at least annmi!ly

During remediation of enclosed facilities (e.g., process buildings), particle size analysis = *
of airborne émissions was performed annually. With completion of building demolition - -
at:the site, the analysis was discontinued becauvsethe outdoor remediation nctivities.

"~ gurrently underway do not aflow for the collection of a large enough filter sample volume. -

on which to perform particle size analysis. In. addition, based on projected. dose.. .
equivelent calculated through predictive modeling, the public dose potf:ntml due to

-cmentandﬁxtumremeﬁalmﬁonslsbelawthemtmanfil
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5.16

37

For all new or modified faﬂ!iﬁu coming on-hna, & pm-ﬂpemtmml nssessment
- stiould* -be made and: documented in the site- Environmentat-Monitoring: plan to

‘determine the types and guintities of effluents to-be-expected from-the: facﬂwf amd
to establish the associated mwmnmnntal surveillance program. - .

Section 4. . Airbome emnissions of radt}n.md-mdmacm*ejpmﬁculates dwe to-.ESS-;ﬁcili'ty-

and disposal cell operations have ‘been evaluated using predicfive: modeling. Based'on

 these tesults, the airborne emissions of radon and radioactive. particulates will be below
~ the requirements for protection of the public and the environment established jn DDE

Order 5400.5. Preoperational monitoring -is also being performed prior to the
construction of the dlspnsal cell and supporung facilities, wh:ch will disrupt Iarge areas
of the chemical plam area.’ _

Section 4.2.1. Engmcr:npg cnnlrois will baemployed t@ minimize - ambient - raﬂanucllda
concentrations to ALARA levels. Engineering Jprocess documentation is. used to

determine the types and quanuﬁus of expected emission and associated airborne”

monitoring requirements.

Calibration of dosimeters and. exposure-rate iil;_t_rummts should* be based on :

traceability to National Tnstitute for Standards arml Testing (NIST) st:mdards piE

: -Swtmns 42 and.3.3:4; Cahberauun of mommnng,systems :mqnmngfknown value: mces_-.
is perfnrmad using NIST traceable radioactive sources. .

Gross radieactivity - analyses. simulﬂ* be used un!y gs trend indicaters; unless«

" documented supporting analyses provide a - rehahl:e relahnnshlp to’ spec;iﬂr:
mdwnuchde cnncentrahnns or doses, .

Section 4.2.3.3. The WSSRAP has done extensive characte:rmmﬂn of the Weldon Sprmg
Chemical Plant and raffinate pits area and the Weldon Spring Quarry to prowde reliable
relationships between fadionuclides: In addition, the WSSRAP continues to perform
radmnucllde specific analysis such as the critical recapmr monitoring program o

ﬂcmﬁm. Rev.7 ' : A-21
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518

The overall mnme}r ("% amuracy} slmu.ld* be euﬂmated, 3“dfth¢ apprmmn;t&
Environmental Detection- Limit-at-a specified % confidence-fevel for environgrental:

~ measurements for beta-gammas, alpkas, and neutrons should* he deternun&d and

519

520

5.21

.22

the two levels dncummted in thie site Environmental Mnmtunng.Phn

. Sections 4.2.2.1 and 42.22.. The.overall accuracy and. he epproximate Envizonmental

Detection Limit for the atmmnmental maasuremants are: dacmnrmtad in the previcusly .
mentioned Sections. - '

Sample preservaﬂuu methods should* be consistent: w:th the analytical prnrmdures :
used. C

.S#Etiﬂn,.ﬁ. Preservation of environmental samples is performed in accordance with

Envifonmental Protection Agency methodology for the analyses of specific parameters,

AR envmﬁmﬁﬁtal surveillance techniques .fslmuld*. be designati to take A
reprmutaﬁ\’e samp!e o¥ mmurement of the impertant raﬂiatiﬂn exposure pnthwa,gr
media. .

- Sections 3, 4, and 7 The: environmentsl-sempling'techniques employed: ik the Weldone. -
. Spring site are performed in accordance with documented standard i:npgrat:lng pmce:dmes

in urdr:.r to obtain representative samples of the media.

Sampling or mmmment frequencies for eack significant radiunuclide : ﬁr:._

- -environmental -medium::mmhiuaﬁhn {e.g., those that-contribute 1% -or more to- off-:

sitc dose greater than 0.1 mrem EDE from emissions in a year) should* fake firto:
account the halflife of the radionuclides to be measured =nd slmuld* be
dnmmmted m the site: Environmengal Monitoring Plan

“Thé radmnuchdes that exist at the WSSRAP v.rhich mm'nhute 10% or more to off-site

dose all have lengthy half-lwes and therefore have ) no mgmﬁcanca with regard to the

.sampling frequency.

“Ba::kgmund" or "control"-Jocation  measurements should* be made for every

‘significant radionuclide and patbway comhbination (e.g., those that contribute 10%
- or more to off site dose greater than 0.1 mrem EDE from emissions in & year) fur

which environmental mmm*ements are used i in the dese mllculauuns

Section 3. Backgmund sampling and reasvrement locatmns have boen dﬂmgnated fur
both the Weldon Spring Chemical Plant and raffiridte pits area and the Weldon Spnng_ -

Quarry sites for all axpum media routes.
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5.23

5.24

An -ammueal review of the radmmmlule mmpnsltmn of efftuenis or amﬁsions shmﬂﬂ*
be made and comparnd with. those used to Htahhsh the - site . Em*imnmenml
Manitoring Plan,

Section 3 and.4. The radionuclide composition of exposure: media at the chcnucal;plmm
and the- guarry sites are determined. anmially for.evaluation. of. additional- mwmannmﬁal

surveillance.

Any deviations from. routine environmental surveillance requireisents, iuﬂuding '
sampling or measurement - station placement, should™ be doeumented in an
appmved revised site Emurumeutnl Maenitoring Plan.

Sections 1 and 6.4. The WSSRAP Environmenial Monitoring Plan is reviewed annually

.- due 10 the complexity and evolution of the remedial work being performed, @A revised. .
Environmental Monitoring Plan will be issued if it is determined that the mionitoring

program does not. satisfy the requirements of the Departmaent of Energy -orders and -

ﬁpplmable requirements oz if there is-a significant changé in requirements. All significant

- variances from the program scope are documented -in a memorandum | to project

*5.25.

- 326

- managentent and: reportad in the Weldon Sprfng S:‘:e Environmental Repory, w.s‘ued- .
amma.i'fy

The air sampling rate shonld* et vary by more than 20% and: total-ar flow:or"

- total running time should* be indicated; air-sampling systems. should* -he leak--

tested, flow-calibrated, and tested and inspected on. a routine basis at 2 minimun,.

--'usmg the calibration - fmqutn{:}r recommendations of the equipment: manufgpturm

. Section 4.2.2.1,4.2.2.2, and 4.2.2.3. Samplmgsystemsarecahbmtedmamurdmmth

WSSRAP standard operating procedures and manufacturers’ specifications.  Alpha-
scintillation detectors are calibrated & minimum of every six months using NIST traceable
radioactive sources. The gas-flow proportional counter is calibrated when repairs are
made to the detector or theve has been a potential for drift in the readings in the
equipment., The rotameter is calibrated to NIST specifications on an arinnal basis. If the
flow rate in the field changes more than 20% during the sampling period, the air monitor-
will be evaluated to detennuw if service is required. :

State and local pame officialy shonld* ke consulied when selecting appropnm

~ protected species to sample.

The ecological monitoring pmgram is designed in close cunsultaﬁon with local

: conservation and protection agencies. Preliminary activities for antmal monitoring relate

to sampling of game species within the surrounding wildlife areas, State aﬁd_ Federal . -

DOSIORI21548424; Rev., 7 A-23
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. collection permity are obtained as mma.ry for samp]mg and all samleg pmgrams m_-:
-reviewed with appropriate-agencies prior to work. No.sampling of protested species; ie.

Federally or State listed endangered or threatened species is planned. Monitoring

. activities for. protected species are limited to visual observations.and identification. for.

527

. . 528
- . .regional EP A personnel a3 needed fo-ensure. t;lut .the mqumenis m mnﬁmuuted-... o

529

5,30

. purposes of docurnenting ocvurrence of species w:thm the Weldon Spring slte area. o

DOE Operations Offices and contractor staﬂ'- should*. ensure-that -.grﬂundwate?-
momitoring plans are coosistent with State and regional EPA proundwater
moniforing requiremsents under RCRA and EER&KA, to avoid unDecessary:

: duplmatmn.

Sectlon 1. The WSSMP has. prepared the Enw'mmﬁ_erﬁa! Monitoring Plan to meet the

_requirements for Department of Energy environmental monitoring programs as specified

in Department of Energy Oriders 5400.1 and 5400.5, the. Environmental Regtilotory Guide

for Radiological Efffuent Monitoririg and Environmental Surveillance, and appiicable . -

Federal, State, and locat laws and environmental protection regulations. ‘Copies of the
envirommental mnmtnrmg plan are madﬂ available to the State anﬂ Federal fegulatnry- :
agencies. : :

DOE. DOperations. Mmand mntmﬂur ﬂtﬂ«vﬂhﬂﬂ]d’ cmwnlt wyith. sm&‘m
into the Radiojogical Manltnrmg Plan.

Section 1. All applicable Federal, State, and local faws and einviroumental protéction:

- teguiations - regarding radiological parameters: are . mnrpmaﬁed into: theienvironmentalks:

sirveillance programs for the Weldon -Spring site. Copies of the enwmmentaf :
momtoring plan are provided to the State and Federat reguiatoryagmcws

'Any changes in the site-spe-mﬁc or generic factors shonld* be noted in t]m plan ami

the retired or replaced values preserved for historical. purposes,

Section 2. The site-specific factors effecting the. mﬂmnmmtal surveiﬂan{:e program are L
evaluated, revised, and documented annually in the Envimnmmﬂ! Monitoring Plan.

When newtron monitoering is reqmred, the method of mmurement should* be

based on the anticipated flux and energy spectrum

: 'No slgmﬁcant neutrgn sources are present at the WSSRAP.
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: 5 31 The sample exchange freguency fur nnn-partlculate sampling showkd be determined
on a site-specific basis and. should* be documenteéd in the envimnmental
surveillance files,

Sections ‘4.2.2.1, 42.2.2, and 4.2.23. The"sampling ‘frequency for. non-particulste .
sampling :is dﬂcmnemﬂd in-the applicahle -standand operaﬂng procedures and:in- the
previously mentioned Sections.

532 Liquid milk samples should be. refrigerated or othierwise preserved prior fo
analysis; however, the analytical procedure to be used shﬁuld* be considered- whﬁn
. elmn-sing a sample prmrvntmn method.

' The 1999 environmental monitoring program does not include samphng of mitk
products; therefore, no sample preservation methods have been selected. Agricultural -
- -products such.as corn and milo are primary foodstuffs graine within the 16 km (10 mi)
monitoring afea and have been sampled. The foodstuffs monitoring program-is designed
.'as a tiered samplinig pmgram

- -Dairy fatms are. fe:w in the ‘area and cumently three: have been identified ik -the 16 ferey-
.. €10 mi). berder. . Air monitoring.data.indicate no. particulate. emissions. Ihatwuulﬂmqmm
dairy product monitoring,

5.33 As they apply to environmeatsl surveillance getivities, the general quality: as&mnce '
: pmgram provisions of Chapter 10 should* be followed. :

Section 7. .All environmental mweﬂlaﬂoe activities.are performed in accurdance with. ihe R
Department of Energy and site quahty ASSUTHNCE prngram provisions, i
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6.1

62

63

d

LABORATORY PR’BCED'URES

Labnmtory procedares :md prm:hees should* be: doemneni:ul in the -site '
Enmumental Mammnng Plin (in mmpl:anee with DOE 54011.1). :

ES

- . Begtion. &6 .All- laboratories performing &nﬁlym for- the - enmaammﬂalmonﬂm

program have procedures and practices documented in their specific quality assurance: -
project plans. At this time; the WSSRAP has several ]aberatune_s analyzing samples

«collected as part of the environmental monitoring program. Due to the large amount of -

information required from these faboratories, it would be impractical fo. document a!l of
the procedures and practices in the Environmental Monitoring Plan.

Each monitoring and suw&lllame organiration slmliIli* have s sample 1dant:|ﬁantmn
system that prevides positive identification "of samples and nllqunts uf sampien
tiu-aaghnut the analytu:a] process. : . :

Sections 3.0, 6.3, and 7.2. The WSSRAP has a'samplc-_idenﬁﬁ;aﬁnn system that”

- uniquely identifies samples from . collection to datw submittal to database usage.
- (Procedure ES&H 4.1.1), Laboratories under cotitract fo the WSSRAP generally have.

intemal sample tracking and identification systems {unique laboratory:1D. numbers); but -

! sample. identification .is rapomd back .to .the. WSSM using: WSSRAP- identification:

nmnbers

The system should* imnrpurate a method for traclung a]! pertinent informaﬁan -

ubtamed in the sampling pmmﬁs.

Sections 6.3 and 72. The WSSRAP has the Field Sam;:-le Trachng (FST) and .

“Environmental Sample Tracking: (EST) systems that are used to track environmental.

samples frem collection to receipt to invoice approval for each [aboratory under contract, -
The WSSRAP also has the WSSRAP Information.System for Archiving and Retrieving -

- Data {(WIZARD) system that is used to maintain the environmental data received. from

the laboratories. WIZARD is utilized to comply with Department of Enwg}r' '
requirements, compare data, and perform statistical anatyses on routine samplas that are

part of the envitonmental monitoring program.

To prevent incorrect anal)rsls results caused by lhe spread of contaminatien among.
Sﬂlﬂlﬂﬁ} each laboratory. should* establish and adhere to written prﬂnedum to

‘minimize the pu-ssihility of cmas-cnntammauon batwean samplﬁ

_ Th;s requirement is not mmanmd in this plan, However, laboratories under contraet: tn_ _
WSSRAP ‘have standard uperartmg procedures that specify 1de.ntlﬁcatmn and ptevenuun o
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65 -

6.6

6.7

6.8

of cross-contamination anmng samples. The laboratories.are assessed to thiese procediies.

* by the site PQD on a scheduled basis, In addition, the WSSRAP. Veiification Gmup aad: -
-the data reviewers request vahtlatmn for datasthat- is. suspected- to- b& +ifL- SITOr-Of CY0s3-
N cuutaxmnated : .

High-activity sampies should* be kept separate from iuw-futivit}i samples.

This requirement is not summarized:in this plan.. However, labotatories under conteact.to.

* the WSSRAP have Nuclear Regulatory Commission licenses or similar State hc:enses.

These laboratories screen  samples received from the WSSRAP to determineg. if*they can -
accept _;he samples. According to reguiremeits in their lHcenses, they can only acecept
samples whose- activities are below specific levels. Most laboratories have controlled
areas fhat process samples with activities above a certain level. Gcnera]iy environmesital

- samples collected ﬁ'om the- WSSRAP have low activity.

In nddltmn, the integrity nf samplt-s should* be maintmnetl, that is, the degmdahnn
of sampies shonld* be minimized by wsing pmpuer preservation and handling_ _
praetlm that are mmpatthia with the analytical methnds nsed. '

Section 7. “WSSRAP .stmdmﬂ:apmﬁng prmcdm.{ES&_sH- 4:3.t:and 4.4.1youtline-the-
- proper - preservation: and. sample: handling practices: . These procedures explmuwhn._ _
'pa:ametem-mcumpaﬁbieﬁth s‘unilarpammcters. SR S

_ -.Tn prmrlde that the analyses performed are consistent-and -of the higheut-quailtjn;"
© .specific anglytical methiods should* be identified; documented, and used to identify-

and quantify sll radionuctides in; the facility inventory or effluent that contribute -
10% or more to the public dose or environmental contsmination associated withithe

site.

Séc_:_tinn ?Zamd App_enﬂix B. A variety of WSSRAP and subcontractor procedures, plans,
and’ programs are ulilized to ensure that analytical methods are of the Highest quality.
The analytical methods are 1da;1t1ﬁed and documented. in Secnons 6.1 ﬂuﬂugh’ﬁ 6 of this

- appendlx

Standard analytical miethods should* be used for radionuclide anal}'ses (when_
avm!;ahle), and any mudj.ﬂcatlon of a standard methm_]{s) shnuld* be: dncumented‘ :

- Sections 6.3-and 7.2. Some radmnuchdf: analyses. have, vmndtﬁcatmns to the ﬁandard_

method. All changes to standard methods are reviewed. and approved by the Pl’ﬂ_]ﬂﬂt o
Management Contractor prmr to ana!yses .
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. 6.9

--.In addition, methods, reqnirements, and nmssm dntumentntiun ahnn]d* he'
- -sp-eciﬂad in any analytical contracts mtahlmhed with ontside labnratﬂnes -

‘Sections 6.3 and 7.2. The specifications of the contracts with the laboratories include the

requirements for .documentation, methods, and. other. requirements. regarding . quality.

-~.-assurance. Laboratories are.assessed on.a scheduled basis 1o-confirm their. wmphanﬂe-

6.16

with thesei issues.

- A1l sites that release or could release gamma-emitting radionuclides should*. have- .

the eapability (either in-house or outside) of having samples analyzed by gamma—rny
specimstnp}f systems. :

* This requirement is not summatized in.this plan. However, the WSSRAP has the

6.11

6:12

- capability of analyzing gamma smitting radionuclides using gamma-ray spectroscopy and
also has the capability of analyzing for alpha/beta emittmg radionuclides using a gas-flow
‘proportional counter and an alpha spectroscopy systemt. -

Counting equipmens should* be calibrated nsiig, at a minimum, the .calibration
frequency recommendations of the mannfacturers so that. an:cmte resn]ts ATE
obtained. :

- Section 4.2. . All-on-site -counting: equipment is. calibrated- at least-annualiy-andin-

- accordance -with- Procedure ES&H  2.6.4, Ludlum . Model Scaleyr. and. Model . 43-10 -
.-Detector: .. Gross Alpha Measurement. Qperation.and Calibration and - BS&H: 2:6:7;:
Gallbration and Operation of the WT-1000 Low Background Gas Flow Pmporhonai, -
-Counter. - Calibrationof vendor (off-site} laboratoriés counting equipment ‘ig Earaluaxed-
‘during regularly schedtiled jaboratory audits.

1In aﬂd:tiun, check sources slmuhi* be cnunted perio:lica!]}' on all counters to verlfy_ :
“that the connters are givmg cumt:t results, . =

This fequirement is not summarized in this plan. However, check sources are. .
periodically counted to verify that the counters are giving correct results in accordance.
. with Procedure ES&H 2.6.7, Calibration and Gperafmn of the WT-1000  Low

- Background Gas F?aw Prapammai Counter. : '
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. 613 Snmples that are semt oﬂ"aite for anahrsls or for lahuratnry intercnmpaﬂmn ﬂ:mﬂd*.' O
.- . bemonitored for contamination sad radiation levels and pacleyged in -4 manner t&at
_nmets applicable transportation regulations and. requirements. E S

.- This requirement is. nof sunmmized in this plan. However, samples: ﬁngmmg ﬁ’m.
..~ radiologically controlled areas that are sent off site: for analysis are mwonitored . for
. contamination and radiation levels in a manner that meets applicable transportation
regulations and requirements. The Site Shipping Officer is tesponsible for properly
‘packaging the shipments in accordance with Pm-cedure RC—l?s, Off-site. Tmmartaﬂm-

af Hazm‘dﬂm Materigls.
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7.0

741 )

T2

MTA ANALYSIS AND STATISTIE'AL TREATMENT

The statistical techmqnes nsed o support the mmnntmtmn extimaates, 1o determine

. their corresponding measures .of reltability, and to compare. radionuclide data .
between stations. and’ times should* be designed with mndmﬁnn of the

characteristics of emwmt and envirunmtltal data,

Section 6.1. Environmental data are statisticaily sumﬁlanzed using known and proven
methods to. determine the distribution, ‘central tetdency; dispersion, and outliers of the -
data. The statistical technigues iake into account the characteristics of skewed

‘distribution of time series data,. “high. variability analjmcal results, missing data, and =~ -
“resuits below the analytical detéction limits. All.new data are evaluated against the .

" corresponding histogical statistics. Apparent outlers are enly excluded from use affer
. invéstigation confirms that an error has been made dur{ug sample cﬂllectmn, preparatmn,_

measurement, or analysis process.

Docamented =snd approved samp‘]ing, suﬂple-,hundlinﬁ, analysis, and ﬁnta .
management techniques should* be used to reduce variability of the results as:awch

. as possible.

- Section: 6.1 - Standard operating: procedures ‘have: been developed:-for envirgmmientat
monitoring activities specific to the' Weldon ‘Spring-site: - These procedures have beer

- . developed from Emvironmental Protection Agency .and Department of Energy. guidance..

7.3

and standard industry practices, . Personnel -undergo .iraiming specific .to their -
responsibilities. varying from pm-cedure review through classroom training and “haad&n: :
on” hammg under. ﬂle supemsmn of a qualified individual. .

The level of confidence in the daix doe to the radm]ugical anal}'ses should* be. = .
estimsted by -analyzing blanks and spiked pseudosamples and by comparing the -
resulting concentration estimates to the known concentrations in those samples. . .

Section 6.1. Nﬁmamus quality control samples are vollected in support of environmental
monitoring activities including blank samples, matrix spikes, and matrix duplicates. The
confidence level of the data is estimated by comparing the results of the quality controt

. ‘samples with known camentxamms
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7.4

- 1.5

1.4

The precision of radionnclide ansiytleal results shnnlﬂ* be rqmrmd as a. Fange, a
varianee, a standard devistion, a standard error, and!or a mnﬂdmme interval.

__'Sacuan 6.1. The environmentsl mnmmnng data is statisticafly . summanzad by the - . |

determination of the range, varitance, and standard dew.atmn of- thc data values at: aach
sampling location. :

Data should* be examined and entered into the appropﬂate datahases prumptly
after analysis.

Section 6.1. Immediately upon- reempft from the laboratory, all new data are venﬁed am:l _

- entered into the WSSRAP database (Section 7.2).

When selecting the data to be considered, outliers should* be excluded from the

data only afler investigation confirms that an error has been made in the mmple '

collection, preparation, measurement, or data analysis pmm‘

Section 6.1. Apparent outliers.are qualified and’ exclude&i from use cmly after

Lo .investigation confirms.that an error. has been made i in the sample collection, preparation,.
- . ‘measurement, or data anaiysis process:. . Procedures gre eimnployed .to .aid.in.-the

77

7.8

- interpretation: of the data-and to improve the quality of the res;.ﬂts fromy the: pmgmm *bgr‘

heipmg {0 detect errenecus measm‘emems

As each data point is. collected, it shonld* be- mmp-aml to previous dats, bmuse
such comparisen ¢an help idenfify unusual lneasurements that ret;uwe investxgatmn' .
or further statistical wa]uaﬁun. :

Section 6.1, All new data are evaluawd agamst mrmspondmg hmuncai data tcr au:l in the

identification of unusual data -values which may require further unfcstrgalmn or

evaluation. This rewew is conducted in accordance w1th Pmca&ure ES&H 1.1.7.

As they apply to data analysis. and statistical treatment acﬂviﬁes, the general qualrty _

- ASSUTALCE pmg;rnm pmwsmns of Chapder 10- s]mulﬂ* be followed.

Section 7. Dverall data management activities for the WSSRAP are detailed in 1he :
Sample Management Guide. This plan provides guidance for the development. of
sampling plans, describes data management activities, and details general data quality. . -
requirements. These general data quality goals have been adopted for this environmentat -
monitoring plan. The primary activities assoctated with this environmental munﬂanng--
plan include data verification, database managernent, and datz. validation. These .

| DOEAORIZ1548-424, Rv. 7 A3
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__ programs document the quality of data generated by on-site and off-site ghalyses of
samples. ' : o S

DOE/ORI21548-424, Rav, 7 T AR
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8.0

8.1

8.2

- 84

3.5

DOSE CALCULATIONS

Except where nihndatad otherwise (e.g., compliance with 40 CFR Part 61), the

assessment models selected for -all environmental - dose - assessments slumld* .
appropriate characterize the physical and environmenial sﬁuaﬂun encountered.

Section 6.2. Assessment mpdels selected for environmental dose -cstimates:at the
WESRAP are intended to assess accurate and realistic radiation doses to the population’
and to a hypothetical maximaily exposed individual that. could result from remediation-
agtivities, Environmental monitoring data are used either as direct input data. in- dose
ﬂalculatiﬂns or where appropriate, serve as data input in exposure and dose models.

The information used in dose assessments should* be as aceurate and raalmhc as
pessible,

Section 6.2, Radiological dasa assgssments for selected envu‘nmnental meédia empluy _
data from the effluent monitoring dnd envuunmental surveillance programs in order to’

-ensure that the data are accurate an&reahshc

Complete documentation 'nf-azsalmsmts of the -radiaﬁdu-*duse---remlﬂng "ftﬁhﬂﬁ&'

~ operation - of . DOE-controlled facilities shauld* be provided iw & manner that-

supports the amnual site Environmental Monitoring Report, ‘Environmental

- Moenitoring Plan, or other appiicaﬁon, and show the 1) models used, 2) cnmputer
- . programs used, and 3). mputdataand datusource assumpﬂnnsmade. e

-“Section 6.2, The anmual site environmental report includes documentation of the models,*

computer programs, input data, and data sources used in the assessment of radiation

- Joses.

_-Ilefault values used in model applications should* be documented and waluated tn.' |
: determme appropriateness to the speetﬁc modeling situation, :

Section 6.2. Mode! defauit values are evaluated to determine the apprupnatenass of the

values as they apply to the modeling sitwation, The use of defanlt values is dmumenmd- D

with the results of dose modeling.

When performing human food chain Assessments, a mmplete set of human exposnre

" pathways should* be considered, consistent with curreiit methods {(TATA 1982 |

Mnﬂre et. al. 1979; NCRP Report No. 76; NUREG.-’CR—?:SSZ}

DOE/OR/21548-424, Rav. T . A-33
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Secﬂnn3442&nd62 Thefoodstuffs samphng program mov%dmmdﬁEMHe the
projected dose to-off-site. persons from-an-air to crop to human exposure roue.

86  Surface water and ?mmdwnler modeling should* be conducted as: necessary to.
conform with the applicable requiraments of the state gnvernm-t and t]m regional-
office of the EPA. : '

Sac:tmn 3. The WSSRAP has received no 3pe-c1ﬁc re-qmrements to perﬁ::-rm gmundwmer :
or surface water modeling from the State or regional regulators, Pursuant to- CERCLA
and RCRA guidance, fhe WSSRAP has and costinues to conduct a var:et}r of -
gmundwatm contaminant transport modeling efforts. - . '

8.7 . The general _qu_nhty ASSUTANCE Program _prﬂismns -of Chapter 1 should* be -
followed as they applym.[ierforming cal-l:ullﬂm that assess dose impaets. '

Section 6. 2 All general quahty assurance program provisions are followed as ﬂ‘lﬂ}' apply
to pcrfanmng calcnlations that assess dose mpacts

"DOE/OR/21548-424, Rev. 7 - . A-34
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90'_} ’

Y

9.2

9.3

_ RECORDS AND REPORTS' :

- Accordingly, DOE officials -and -DOE managament and- operaimg eontram:'s

shonld* identify and mmply with the relevant. requh*emmts.;

‘Section 6. Activities at the Weldon Spring site are performed in. acmrdnnce u.r;th

Department of Energy Orders 5000.3A, 5400.1, 5400.5, 5284.1b. and 5484.1; Nationdl -
Pollution Discharge Elimination System pesmits issued by the Missouri Department of -

* - Natural Resotroes; and the Federal Facillsies Agreement, as well as other: apphcabie

Federal, Sate, and local laws and- anﬂmnmental pmtec:tmn reguiaﬂons

Timely nﬂﬁﬂcaﬂnn of occurrences and mfnrmartmn involving DOE and ity
confracters should* be made to the appropriate DOE. officials -and to other
respannhle authorities, -

Section 6, Repnrtmg is pcrfnrmed in mrdance mth Depart:mnx of Enc:gy Ordm
232.1A. . N

: Amdlt:hle records velating to enﬂmnmtal surve:[lanne and eﬂluent mouitnring

shauld* he maintained.

Segtion 6. The WSSRAP-maintains-a Sample. mmmfmum@ommmm};
.which. governs sampling plan preparation, data -verification +and validation,-database:

administration, and data archiving. -All environmental:data: fromy sampling, analysis,-and:

quality review programs are maintained in hard copy and-electronic copy. All original:
documentation is transferred to the Prq]ect Quallty Deparhnﬂnt am:l stured ina contmiladf.'
area in a fireproof safe. '

Cnlculaﬁ&na, computer programs, or other dita hand]mg shuuld* be mmﬂeﬂ ar
refareneetl

Swﬂumé . Computer programs and data man#gcment systems utilized at the Weldon
Spring site are the Environmental Sample Tracking (EST) system, the Fielt Sarnple

- Tracking (FST) System, the Generic Universal Report Utility (GURU) program; the

Safety, Healih, and Radiation Protection {SHARP} program, the Site Wide -Audit

' Trackmg System {SWATS) and ﬂm Waste Inventory Tracking S}rs’tﬂm f"i‘JITS)

 DOEJOR/21543-424, Rév. 7 - A-35
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2.5 Aa they apply to reporting and record heepmg activities, . the generu! quality '
assurance pmgram prwistuus of Chapter it'l shoald™ be folluwad

-~ Section 7. ‘Standard operating procedures are mmntamed and documented to ensure the
- -quality of the environmental monitoring: progeam andﬂ]m& actlwnes which mﬂuenﬂe*ﬂw .

- program.

DOE/QRZ1548-424, Rev. T . A-36 - A
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10.0

10.1

10.2

- 1elated activities in the environmental menitoring program. -Analytical ‘labortories: '
~performing dnalyses forthe Weldon Spring site-are assessed annvally by WeldonSpring

QUALITY ASSURANCE

In- addition to these plans, the Environmental Momturmg Pian should* contain a -

- segtion on-quality assurance and should* cover:the-monitoring activities at each:sitey
‘eonsistent ‘with - applicable ﬂements of the: lﬂ-element format-in- ANSHASME- -
'NQA-1,

Section 7. The quality assutance section of the environmental monitoring plan outlines
the requirements for the activities at the WSSRAP, which is obligated te comply with the
applicable requirements of ANSVASME NQA-1 as outlined in Department of Energy-
Otder 5700.6C. A Quality Assurance Program is maintained for the Weldon Spring site, -
which addresses the reqiirements of Department of Energy Order 5700.6C. Also, the
projéct specific Environmental Quality Assurance Project Plan (Ref. 24) describés how
various aspécts of Department of Energy Order 5700.6C and the- Quallty Assuraﬂne

- Program will be implementad at the Weldon Spnng site.

Permd:l: audits should* ‘be performed o verify compliance with uperaﬁon:l md L
qualltj' conirel procedures. T

Section 7. Assessments aod surveillances are performed panudmally t0.evaluate. quality.

site personnei from the Project Quallty Department and .other related departments. .. The..

- Project - Quality Department. routinely - evaluales. -siie - -operations:. associeted --with-

.- -envirenmental menitoring . activities. .The Weldon .Spring .site. is also pemdmally-c

© o agsessed by external -entities; dmcluding - Department uf Energy«ﬂmdqmrters “dnd

1.3

* Department of Energy-Oak Ridge.

The following requirements from ANSIASME NQA-1 should* be . fu]lﬁwed-
Planned and schedaled sudits shonld* be performed to verify mmpliam withall
aspects of the quality assarance program and to determine ity effectiveness. These
audits should* be performéd independently in accordance with written procedires -
or- checklists by personnel who do not have direct responsibility for performing the

activities being audited (i.e., supervisors cannot audit their own facilities). Audit . -

results should* be documented snd reported-ito. and reviewed by responslhle
management. Follow-up aeﬁnn slmuld* be tzken where indicated.

Section 7. The- Pm;ect thllty Department rﬂutmel}' perfurms assessments of
envirenmental monitoring activities to evaluate . compliance with project-specific. . .
procedures. Assessment reports are generated and amnveachmsmmomtﬁmd by.the

: Prn_]ect Quality Department

DOE/OR21846-424, Rev. 7 o A-37
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104 - The: elentents of a quality assurance program plan shoild* be derived from:the 13 o

criteria in ANSI/ASME NQA-1 and those stlpuiated in IO CFR- Part 50,

"The WSSRAP complies -Mth--the .applicable. requireinenits of ANSI/ASME. NQA-1 ifi.
- accordance with- Department of Energy Ordet 5700:6c. The -WSSRAP-is not- @:miciear

production or utilization facility and, therefore, the Quality Assurance Program is not
derived from the cr:tena supulated in 10 CFR Fart S50 which perlmns to these types of
ﬁcﬂmes

.10.5 - Radiation measurement, mclﬁﬂmg portable msh‘umts, euﬁfoummtal duﬂmeteﬁ; -

in sitn monitoring equipment, and labpratory instruments, should* be calibrated

with standards traceable to NIST calibration. standards (NCRP 1978; Natiomal

_ Bureau of Standards Special Publication 609).

Section 7. Calibration of all radiation measurements is performed in acoordanes with
- documentid -procedures, .industrial practices, and Department of Energy Orders: winch -

have standards n'aceable to NIST calibration standards.

DOE/OR/21 B4B-474, Rav. 7 . A-3R
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APPENDIX B
~ Data Quality Requirements
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B-1 Data Quallty Raqmr&mants fc-r the WSSRAP Preclsmn and Accuracy Guidefines for Routine Moml'unng and Gharactenzatmn
RIC - - Ammm [ PRECHION | AGCURACY | PRECTSION | ACCURAGY nuumﬁﬂ'rs{ﬁ
cn'rﬁenm : PARAMETER(a) - fsoay(h) {SOI)kh) -MATERﬂb} (wATER)(D}
Radiation Gross Alpha NA J WA MA ES&H SGP 764
Screening Grass Beta/Gamma NA J A ' Hﬁ NA ‘| ES&H S0P 2.8.3
[ Fied . . . NA NA 20 NA ES&H SOP 4.5.1
Measurements Temperature NA WA - 20 NA ES&H S0P 4.5.1
. Condugtivity P NA THA 20 NA ESEH S0P 4.52
Specific lons =~ L | NA 20 BA 'ES&HSDP455
Disscived Oxygen fA, 1 na 20 [y ES&H SOP 458
|_Organic Vapors MNA NA 12 NA ES&H 50P 3.1.1
L Seitieable Solids NA NA 20 T NA ESEH S0P 4.5.7
Ohrsite Radiological Measurements | U-238° . 50 - 5O RA NA ESEH SOP 2648
g Ra-226, Ra-228 &0 1 50 WA NA ESER SUF 2.6.9
Th-230 50 B [ NE WA EG8H S0P 258
. | Grariin, fotal NA_ NA 30 30 ESAHSOF 265
Off-site Radiclogical Maasurements .| Nat. Uranium 80 a0 20 20 EPA 808.0
: . Ra-226, -228 50 an 20 20 EPA 803.1
Th-228, 230, 232 50 20 20 2 EERF 00A17
Grogs Alpha 50 0 - 40 40 EPA 800.0
. Gross Bela 50 an 40 44 EPA 9.0
Nitrcarcmatic Compounds THNT B | 50 20 20 LISATHAMA
24-0NT S0 5D 20 20 LSAT HAMA,
2.6-DNT 50 - B 20 - 20 LUSATHAMA
1,3,5-TNB - o0 Lt 20 20 LISATHAMA
. 13DNB__ 50 50 20 0 USATHAMA
: Niirobernzang 50 Tl 20 20 USATHAMA
Miscellansous TSS MNA MNA 20 . 20 EPA $80.1
TS MA. - NA, 20 20 EPAIGD.2 |
TOG 50 S0 | 20 20 EPA #415.1
Ll 50 50 20 20 EPA 2007
MO 50 50 20 20 EPA 200.7 E
BR 30 a0 20 20 EPAZOOT

| DOEIORI1548-424, Rev, 7
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B-1  Data Quality Requirements for the WSSRAP-Precision and Accuracy Guidelines far Routine Manitoring and Charactsiization (Continued)

ARALYTICAL

- S PRECISION [ AGCURACY | PRECISION | ACGURACY COMMENTSIE)
CATEGORY PARAMETER(B) - {SOIL}D) (SOILYE) waTeR)®) | (warer)b) - '
Miscelianeous (continued) CR+6 EQ 50, 20 20 Celorimetric

S TOX 50 ) RS 20 EPA 450.0
NO3 50 18 ¥ I EPA 300.0,353 1
504 50 50 Fli} 20 EPA 300.0/375.1
GL 50 £ 30 26 | EPA 306.0/325.1
F 50 50 20 20 | EPA 300.0/340.1-
‘T'NOZ ] 50 50 - 20 20 EPA 354.1 .
% Moigture 501 THA ‘NA NA 1 ASTM
- pH {soil) - 50 NA NA NA EPA 1802
CLP-VIOA TEL As requirad by GLP EPAGLP
CLP-Semi VOA TCL ~As required by CLP _EFACLP
CLP-PestPCB - TCL ___As reqiired by CLP EPACLP
CLP-Metals AL RS rexquired by CLP EPA CLP-ICP
AS As required by CLP £PA CLP-ICP
BE A3 recqured by CLP EPA CLP-ICP
GD As required by CLP EPA CLP-ICP
CR (Tolal) As required by CLP EPA CLP-IGP
U As paquired by GLF- '
PE "~ As required by CLP
HG As regeired by CLP :
NI As required by CLP "EFA CLPICP
NA Ag required by GLE" EPA GLP-ICP - -
ZN s required by CLE . . 1 EFA CLP-ICF
"BA " As reqiared by GLP EFA CLR-ICP
AG As reguired by CLP 1 EPAGLP-ICP
FE As required by CLP | EPAGLPICP
K " As required by GLP EPA GLP-ICP -
FAN A reqeired by GLP.. EPA CLFAICE .
WG s raguired by GLP EPA CLPICP
SE _ _ A rgatedby CLP EPA GEE-AA

DOE/CR/21548-424, Rev.
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L Data Quallty R&qulr&ments for ﬂ'ie WSSRAP Preclsm and A:c-.lmcy Guidelines ﬁﬂr Routlne Hmﬂnnng and Charactgnzatmn {Cun'arrued}

- | ANALYTICAL ' FRECISHJH ACCURACY meclslbu ACCURAGY | memslcl
| CATEGORY ' PARAMETER(a) sl {soILyb).’ | {WATER}D) | (WATER)b}
CLP-Metals (Gonrtinued) v As required by CLP EPA CLP-ICP
TL ‘As recuired by CLP . £EPA CLP-AA
SB As required by GLP EPA GLP-ICP
CA - As reodired by GLD EFA GLP-ICF__
i - : . co N ~ Ag roguired by GLP .- | EPACLP-ICP
"~ Other parametars not listed : : 50 . ~ |50 | 20 |20

- N&_  Not Appilr.:ahla

fa) Dutar.'.tlnn {imits andtor mathﬂds may vary with each iab-nramrr and may assuma a dilutlun faclm‘ of 1.0. The suil detentlon hrnlts nssum&
T 100%: sfulrds content.

b - :_ Accuracy criteria rerﬂaets the maxi:mum + deviation from 1ﬂn% re:mvary Pracision tﬂtaﬁa reflects the max}mum relatwe percent dlﬁeranca
betwean duplicata
valuas. ' '
() Guneric DORs apply to media andfor analytlcal mathods not liated in this table, Spacific TGRS may be &euelnped as a paft of future
: sampling and analysis
plans. Methoda noted are nnly one exampio of saveral accaptable maﬂmds
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_ TABLE E_'»»_z Cata Quality Requirements for the WSSRAP Precision and Accuracy Guidetines for Airbame Monitoring and Characterization

-

DOE/ORI21548-424, Rev. 7

Caitegory Analytical Parameter | Anslytical Methed | . MDL Precision Comments
Radon Track Eich Radon 1 A : 0.1 pCi NIA NiA
Contimuous Radon Radan 46.7 0.1 pGitt IR, NIA ES&H §0F
Continuous Radon Raden Daughter 468 1.0 MWL N7A LNAA ES&H SOP
Dal_.ghlar . ) :
Lo Volume Airborne 1243" 2.5E-15 A MNf& ES&H SOP
Airbome Particulate | Particulate '
{Gross Alpha) :
TLD Extemal Gamma A 1premvhr WA, MM ANSI N 565.1678
B4
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| Lﬂvel 1 DBCUT\'IENTS HAVING FDREE ﬂF LAW OR CﬂNTRACT
Dq:artmant of Energy Contract DE—ACDS SﬁGRQIS-'-I-E .

Dq:lartmm of Energy Ordess .
0232.1A = Occurrence Reporiing mrd' Pracessmg of @emﬁans Irgfarmarmn
1324.2A Records Disposition

5400.1  Gereral Envirommnent Protection Program _

54005 - Radiation Protection of the Public and the Environment

5480.21 Unreviewed Safety Questions

5480.22  Technical Safety Requirements

54804 . Environmental Protection, Safety, and Heafrh Protection Standards
5480.23 Nuelear Safety Analysis Reéports

JBLIB  Sgfery Anglysis and Review Systems

5484.1 Enviranmental Pmrecnm Sq,few and Health Protection Irgfarmaﬁﬂn Reporting
- Requirements
0151 Comprehensive Emergency Mimagement System
023L.1 - . Sgferv.and Health Rapar:iﬂgﬂequmam
. 0420.1 Facility Safety .
- -0440.1 . Worker Protection Management for DOE Federal and Cﬂﬂtf‘ﬂﬂfﬂr Empfayees e

0451.1A . - Nafional Environmenial Policy Act-Complianee Program:
5480.19  Conduct of Operations Regitirements for DOE Facilities

- 0414,1 - Quality Asswrance
. 58202A .. Radioactive-Waste. Mamgemam .
N441.1Radlological Protection for DOE Activities -
DOE-STD-3009-24 Preparanﬂn Guide for US DOE Nonreactor . Nur.:fear Fac.'z.{nj;' i
Safety Analysis Reports '
DOE-5TD-1027-92 . Hazard Categorization and Accident Analysis Techmques Jor
: ' : Compliance with DOE Order 5480.23, Nuclear Sﬁy‘éiy Ana{rsw
" Reports .

DOE-EM-STD-5502-94"  Hazard Baseline Documentation

Federal and State Laws and Regulations:
Arch;ulugic&l;m;mrﬁes}fmtwtion AJ:E

Clesn Air Act

Comprehensive Environmental Response Conpensation and Ligbility Act -

DGE/OR21548-424, Rav_ 7 : T . -1
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National Environmental Policy Act

Endangered Species Act of 1973, as ame;ndgd

Executive orders 11988, 11990, 12088, 12146, and 12316 .
Govemnor’s Executive Order $2-19, On Floodplain Management
Hazardous Materials Transportation Act of 1974, as amended
Missouri Air Conservation Law

Missouri Clean Water Law

Missouri Hazardous Waste Management Law

National Historic Preservation Act

National Pollutant Discharge Elimination System {NPDES)
Resource Conservation and Recovery Act (RCRA)

Toxic Substances Control Act of 1976, as amended

10 CFR 835, Occupational Radiation Protection

18 CFR 12, Federal Energy Regulatory Commission Dam Safety Regnlations

29 CFR 1910, Ocgupaticnal Safety and Health Standards

29 CFR 1926, Safety and Health Regulations for Construction

40 CFR. 61, National Emission Standards for Hazardous Air Pollutants

10 CFR 834 Radiation Protection of the Public and Environment(proposed)

10 CFR 8335, Occupational Radiation Protection
10 CFR 1068.17 DOE Privacy Act

29 CFR 1324.2A Records Disposition

‘DREORME1545-424, Rev, 7 c-2
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10 CSR 23 Division ofﬁeulag;r and La:_ia st#vey |
40 CFR 355 Emergalcy__Piamﬁxlg and Notification

Tty Agwenet -

Reonr.ds;of_Dépision - |

LEVEL 2; .-l.}nenméuis giving programmatie #uidance to the PMC,

PMC Qimlﬁ};ﬂsuﬁmce Program (DOE/OR/21548-333)
 Project Management Plan (DOE/OR/21548-048)
3 Pr-;_:.-jv:.:ut-.Ma_.nagcment Contractor Quality Aésuranneﬁ?rﬂgrmn: (DOE/OR/21 543-333}

. Weldon Spring Site Remedial Action Project Health and Safety Plan (Domokmm-m)'.

. Weldon Spring -Site -Remedial -Action - Prcr]mt incontretied - Area Heaith :And- Safetgr le- R
. (DDEHDR!ZIS% 553)

. PMC Implmnentauon Plan ‘for -Title. 10 Code--of- Fadm‘ab Reguiaﬁom Part ?835“
(DOE/OR/Z1548- 593)

: Lw&l 3 Documents - that daﬁnethe entirescnpe of & PMC department acﬁvity
ES&H Dapm‘tmant-l‘ian (DOEJDR:’ZLS_‘IE-]TE} _
) Envircrﬁmental Quality Assurance Project Plan (DOE/OR/21548-352) o

WSSRAP Facility Safety Managemen Plan - - e
(DOB/OR/21548-496) i S

Level 4: Operational plans and docnments that apply to more thnn pHE nctmty nf a PMC
department, i

Samapling Plans

Emergency Plan (DOE/OR/21548-531)

. DOERORIISABATL, Rev.7 . C-3
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'_ Flan For ‘Monitoring Radmﬂhchdc Emissions other than Rasiun at WSS C;mcal Rweptors
{DDE!DRHIHB—IE?)

. Respiratory Protection Progzam Plan (DOE/OR/21 548_;{15?}
‘Hazard Communication Program Plan (DOB/OR/21548-049)
Lgbmiinqr Chemicat Hygiene Plan (DOE/OR/21548-148)
- Well Field Contingency Flan (DOE/OR/21548-340)
__ Emimnmemal Maonitoring Plan (DOE/OR/21548-424)

Waste hﬁmmlzatmn Pnilutmn Prevammn ﬁwarancss Plan
' (D'DE!DR!EI 548 124)

Eﬂvimnmental Restoration and Waste Manhagement Program

- DamySafety-Operations Emergﬂmyhfpmesg Plan .. S S——
(DOE/OR721545.306) - | - A

Sampla Management Gmde(DDEi’GR!ZlSdS-ﬂ#Q’Q)
- . Occupational Medicai.i’mgram:Pla_n{DDEfﬂRﬂiS-iE-MS)

On Site Radiclogical Lab Gperatmnal And Quality hssurance Plan _
{DDEIDR!ZIS-#S 593y

.Wﬂldﬂn Spring Sitc Remedial Action Project Groundwater Profection Management Prpgram
Pia.n. {DDEJ’DRJ'E]S-’-IS 776). :

Hearing Conservation Program Plan(DDEfDRfZlStIB-ZQB) S
WSSRAP Ergonomic Plan (DOB/OR/21548-601)
Wellness ngram(DOEJDR.-’Zl 548-544)

C}mcal Plant Area Cleanup Attainment Confirmation Plan {DOEFORJ’ZIEB 4-91)

ROEAORMB48-424, Rev. T : CcC4 .
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-Level 5: Documents that are tmk specific and pmride detailed instractions regarding vhat
to do, how to do it, and specific responsibilities. : :

Personal Protective Bquipment Requirements. quual{mﬁmmiﬁg*srmg |
NIOSH Manual of Analytical Methods |

. Fire Protoction Program Manuﬂl(ﬁﬂEfDMl'm-szs)

External Enmmetry Technical Bams Manua](DUEfﬁRfZlﬁé&dMl)

Limits For Intake of Radionuclides by Workers: A Report of Comm. 2 of the International
" Contrission on Radiological Protection -

1991-1992 Thrﬁhold Limit Values for Chemical Sub. And Phymcal Agcnts and Bmlngical Exp
Im:hces :

. Indmiamygim Monitoring Program PlanDOE/OR/21548-497)

| .-faniﬁw.._s'ﬁfety Assessment For The CSS Pilot Plant (DOB/OR/21548-483) - - - s y
- Facility Safety Assessment For The Quarry Bulk Waﬁq Remmowal Activity: ﬂlD,EfDRﬁ-iSnlEviEﬁ);

. ‘Interim Facility Safety Documentation For The Temporary Swfage-m-mpHGMIQ&s 13)%.

Hazard Categorization For The Site Water Treatment Plant Trains 1 and 2. |

Ha,zard'Caxégurizaﬁun For The Quarry Water Treatment Plant (DOE/QR/21548-525) - )

Safety Analysis For The Site Water Treatment Plant (DOE/OR/21548-527)

. Hazard Categnnzanﬂn Of Bmldmg 434 (DOE/QR/21548- 539)

Imerml Fﬂmllt}' Safcty Dﬂcumzntatwn For The Material Staging Area {DOE/OR/1 548-546)

Imanm Facl-hty Safety Dmumzntannn For The Asbestos Storage Area (DDEIDR:’ZI 548-347 h

Interim Famllty Safety Documentation. For The Raffinate Pits ([}OEIDRIZISH 548}

.Safety anal}rms For The Quan}' ’Water Treatment Plant (DOEFDR!ZIEE -550).

DOE/IGR/21548-424, Rev. 7 C-5
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Im;enm Faclhtr Safety Dmantatmn For The-Ash Pﬂnd Stﬂrage Area: l;DOEi’DRfZl 548-551). .

Hazard Catagnnzxtmn For The Chemical Stahﬂmnun and Sulldiﬁnauon Faclhty o

. (DOE/OR/21548-570)

Facility Safety Analysis For Buildjng 434 Operations (DOE/OR/21548-578)
- Hazard Catcgunz;atmn For The Dlspﬂsal Cell (DOEORS21548-579)

Safety Analyms For The Chenncal Stahllzauun and Solidification Famhty (DDE!DMlSciS- -
643) ;

- Bafety Analysis For The Weldon Spring Site Disposal Cell (DOE/OR/21548-636})
- Internal Dosimetry: Program Technical Basis Mamual (DOE/OR/21548-241)
PRDCEDURES"

1.1.4 Logbook Procedure

1.1.5 The WSSRAP ALARA Procedure

' 1.1.7 Environmental Data Review and Above Nm'mai Repamng
1.2:1 Soil Remediation Disposition Process '

B 2.1.3 Documeéntation of Practical Training for ES&H Staff and Subcontractor Persunnel

© 2.2.1 Thermoluminescent (FLD) Issumme and Fxternal Dosimetry
2.2.3 Bioassay Sampling
2.2.6 Internal Radiation Dose Evaluatmn and Special Bioassay Requirements. .
2.2.7 Safety, Health and Radiation Protection Ducumentauon
- 2.2.9 External Exposure Evaluations
2.3.1 Personnel Access to Controlled Areas
:2.3.6 Personnel, Equipment, and Vehicle Decontamination .
"2.3.8 Contamination Survey
~ 2.4.1 Calibeation and Use of Portable Radiological Survey Instruments
2.4.3 Area Sampling and Analysis for Gross Alpha Air Particulate Concentrations
"2.4.4 Radon and Thoron Daughter Concentration Determination ;
2.4.7 Personal Radiological Air Particulate Sampling
2.5.5 Sample Preparation Procedure for Radiclogical Soil Samples .
2.5.8 Th-230 Determination-in Soils by:the UNC Method
2.5.10 Spiking Air Filters for Contract Lab Checks
265 Cahhramn an& Operation of the KPA-11 Kinetic Phoephoresomm Analyzer

DOEIOR/Z1548-424, R, 7 T SR G
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2:6.7 Calibration-and Operation of tha HT-10000 L{Jw Baukgrmmd Gas Flow Propumunal- :
Counter '

2.6.9 Instructions for Calibration and Operation of the ngh Punt}r Gcrmmﬂum Detector . .

- 2.6.1'1 Operation and Maintenance of the Bicron RSO-5.and Eberline RD-EH Purtahle Iummtmn

Chambers :

2.6.12 Radioactive Source Comntrol S

2.6.14 Calibration and Operation of an Eberline PCM-2 Persnunel Cuntam:mahﬁn Monitotr -~ - -

31,1 Measwement of Photoionizable Gas and Vapurs Cailbxmon and use--of the' -
- Photoionization Detectors

3.1.2 Hazardous Atmosphsre Detennmmns Calibration and Usr: of the Exotox 50 and Exomx
75 Gas Monitor : :

3.1.3 Airtrorne Fibers-Personal Expusm'e Monitoring

© 3,14 Airborne Fibers-Area Sampling

3.1.5 Bulk Sampling for Asbestos

3.1.6 Calibration of Rotameters

3.1.7 Noise Monitoring for Hearing Conservation

3."1.8 Portable Seif Contained Breathing Apparatus Regulator Tester

3.2.2 Quantitative and Qualitative Fit Testing of Respirators '

" 3.2:3-Self-Contained Breathing Apparatus Operation and Inspection’

. 3.2.5 Operation, Maintenance, and Ingpection of Air Purifying Respirators

3.2.6 Respirator Cleaning and Sanitizing
3.3.1 Medical Swrveillance

3.5.1 Confined Space Entry
3.6.1 Heat Stress Monitoring

" :3.7.1 Use of Air Velocity Meters and Airflow Evaluation of Labnramry Hﬂuds

3.8.2 Fibrous Aerosol Monitoring
3.8.3 Real Time Aerosol Monitoring ’ :
3.8.4 Measurement of Mereury Vapor Cahbratmn and Usé -:sf the Jerome 431-X Gold F’ﬂm
_ Mercury Analyzer
3,8.6 Cascade Impactor Samplmg
4.1.1 Numbering System for Environmental Samples and Sam;:-img Locations
4.1.2 Initiation, Generation, and Transfer of Environmental Cham of Custod}'
4.1.3 Sampling Equipment Decontamination
~ 4.3.1 Surface Water Sampling
. 4.3.2 Hydraulic Conductivity Slug tésting
4.3.3 Standing Surface Water Level Measurement
. 4.3.4 Flow Meter Operation .
4.4.1 Groundwater Sampling
4.4.2 Groundwater Level Monitoring and Well Integrity Inspectmns )
4.4.4.5ubsurface Monitoring Device Plugging and Abandonment Pmcedum
4.4.5 Soil/Sediment Sampling

DCEFORIZ1548-424, Rev. 7 . 7
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' 4.4.6 Vegetation Surveys - :
- 4.4.7 Soil, RuckCnre,andRockChipButehoieLuggmg o
4.4.8 Monitoring Well Installation and Develupment ' : o L
4.4.9 Drilting Coordination Systern : :
4.5.7 Measurement of Settleable Sﬂilds
4.5.9 Operation and Calibration of YSI Fiow Through Cell S}rstem
4.6.1 Environmenital TLD Deployment and Handling )
4.6.2 Radon Concentration Measurement i in Ambient Air
4.6.4-Constant Flow Low Volume Air. Sampler Operation and Air 8ampie Filter Hamﬂing
4.6.5 Radon Flux Measurements. using thé Large Area Activated Charcoal Collector Meﬂmd _
4.6.6 Constant Flow High Volume Air, Sampler operation and Air Sample Filter Handling
46,9 Blectret radon and Thoron Gas monitor; Operation and data handhng
© 4.6.10 Operation of the Niton RAD7 Radon Detector
4.6.11 Operation of the Pylon WLX Working Level Monitor '
4.6.12 Calibration -of the Pylon WLX Working Level Mominr Using the Ra-190 apd 'Ih-lﬂﬂ '
Daughter Standards
~ 4.8.3 WSSRAP Meteorological Monitoring Station
4.9.1 Environmental Monitoring Data Verification .
. 492 Environmentat Monitoring. Data Validagion
- 6.1.1 Emergency Response team - "
*6.1.2 Certified First Responider Program: Functions and Requirements '
6.1.3 Emergency Management Teagm :
6.1.4 Emergency Notification
6.1.5 All Call Emergency Pager System
6.1.6 Emergeficy Response Equipment Inspection
~ 6.2.1 Site Emergency Training and Dril} Procedure
" 6.2.2 Designated Employes - Fire Control . . : :
6.2.3 Empléyee Emergen¢y Evacuation Operations : f A
6.2.4 Inclement Weather * ! SIS
8.1.1 Hazards Screening of New Wark Pa;ckages
8.1.2 Facility Hazard Categorization :
8.2.2 Saféty Analysis for Facilities Not Categonz:ed as Nuclear Famhtles :
8.3.1 Review and Revision of Health and Safety Plans and Safety Eams Dc-cummtalmn
%.1.1 Disposition of Suspect Compressed Gas Cylinders -
" 9.1.2 Surface Water Management -

" DOE/OR/21543-424, Pav. T s C-8
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- INSTRUCTIONS

101 Drink Stations Within Controlled Areas
* 102 Bulk Samnpling for Asbestos .
193 Contamination Control Periodic Surveys
104 Personne] and Equipment Decontamination
105 Contamination Monjtoring Requirements for Fluid Changes ‘Eiﬁthm Controlied Areas
106 Inspection of Emergency Showers and Eyewash
. 107 ES&H Reviews
* 108 Survey Requirements for Exit From Radiological Controlled Area
102 Estimating Total Activity FOR SCO Laundry Shipments
- 110 Radiological Contamination Surveys
121 Breathing Zone Air Sampling and Analysis for Long-Lived Gross Alpha Activity
122 Qperation of Low-Volume Air Sampler
148 Ludhun Model 19 Micro R Meter Usage '
150 Use of Ludlum Model 44-10 (2x2) and 44-2 {1x1) NAL Datecmrs
161 Air Sampling With Detector Tubes
183 Noise Monitoring For Hearing Conservation - . . o
+201 Quantitative:and Qualitative Fit Testing Of: Respitators S SRS e poroa
202 Fire Protection Instruction Manual ' : : '
203 Use of On-Site Radiological Laboratory
204 Functional Element Surveillance Audit Schedule
205 ES&H Posting Requirements .
206 Radiological Performance Gnals Program
207 Pipet Verification
361 Operation of the Deionized Water Still
© 302 Operatiot-of Manual Rain Gauge -
-402 PeerReview of Formal Documents and Calculations
403 Documenting Classroom Training and Field Experience Requirements Under the OSHA
Hazardous Waste Operation and Emergency Response Training (HAZWOPER) Standard

. Level b: Repnrts, studias, and uther formal dﬂcummts that pmﬂde mfnrmatmn ahuui the
Weldnn Spring Site or the WSSRAP.

. Weidon Spnng Chemical Plant Storm Water ALARA Report '
(DOE/OR/21548-555)

Weidon Spring Site Environmental Report B L

Discharge Monitoring Reports

 DOE/ORZ 1548424, Rev. 7 I ' c-9
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: Natmnal FEmission Standards’ for Hazarduus A:r Pul]umm‘s Armual Repnfrts for The Weldon
. Spring Site Remedial Action Project '

- Reports for Soil Confirmation -
. Semi-Annual Meteorological Station Performance Check Report L e

Post Remedial Action Reports

DOE/QRI21545-424, Rey. 7 ' '_ C-10
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APPENDIX D .
Telecor From L. Hopkins to File Regarding the Use of
Uncensored Data Sets, Dated June 1.1992

COEORZ 1 546-424, sy, T



mﬁERGUQON

[NTER-OFFICE CORRESPONDENCE

. June 1, 1932 :

o : File . ‘7/4 %A—' /é—
. Loxen Hopkins -
FROM: E

PELRCON ON UNCENSCRED DATA
SLBJECT . \

Data of Telecon: .. May 27, 1332
caller: Loren Hopkins

call to: Bob O'Brien, Statistical Policy Branch of US EFA,
Wwashington, DC

~ Tglephona: (202) 280-2683

SUBJECT: UTILIZING UNCENSORED DATA TH STATISTIEEL
CALCULATIONS :

“Mr. O'Brien returned my call regarding this subject. I.
. axplained +o Mr. O'Brien that the 1338)1 LOE Environmental

agulatory Guide foxr Radio ical Effluent Monitorjng and
Favironmental Surveillance specified the following: '

"7.3.4 Less-Than-Detactable Valnes
Monitoring programs often include measerement of extremely Low .
concentrations .of radionuclides, helow the detection limit of

. “the counting instruments. ~Data. sets with large numbers of .. |

. .jess-—than-detactable values need special consideration in the
statistical analyses. (Gilbert 1987). '

Less-than-detectable data will produce numerical measuremsnts
with values below the detection limit and sometimes negative
values. &2ll of the actual values, including those that are
negative, should be jncluded in the statistical analyses.
practices such as assigning a =zero, the detection limit walue,
or some in-between wvalue to the below detectable data point,

or discarding thoss data points can severely bias the
rasulting parametexr estimates and should be avoided.

When analytical instruments oOr laboratories do not supply the
actual values for readings less than the detection limit, but

- make some designation such as "ND", the actual values for
those data points should be obtained. When cobtaining these
data points is not possible, at least the number of. less-than-
detectable walues should be obtained. '

m:\users\bickmyer\envkuncens.1h

Farm 732-4 30t 3-57



- Page 2 = Telecon _on ﬂncaggaggﬁ Data [cnggiguéd]

pData from censored distributions { for which.the number of
lass-than-detectable values 1is known) are moxa amenable to

. gtandard statistical analyses than are those from truncated
_distributions (for which the number of values below the '
detection limit are mot known), which require special
statistical techniques . (Gilbert and Einnison, 1981).

I explained that in incorporating uncensored data (including
negative numbers) in our statistical calculations, in one case
we obtained a. negative dose. We question the use of applying
the policy of incorporating zncensorad data across the board
hecause the rasults of using means derived from uncensored
data may lead to physically impessible results. In addition,
we were wondering if some sort of weighting approach should be
‘applied to data helaw the detection limit because there is
less confidence associated with these values. I asked if he
had any feel for when the use of uncensored data should or
ehould not be applied and if there was a2 study that validated
" this request for incorporation of uncensored data. Mr.
0'Brien did not have an answex for me. and refarred me to
Richard Gilbert at Batelle (503) 375-2973}).

"I g¢alled Richard Gilbert and explained. the situation . and
concerns I had explained to Mr. O'Brien. ~He was not.aware. of
the DOE quidance and was not aware that he was referenced in

the guidance. . He felt that any across-the-baard application

.. of his recommendations of the use of uncensored data was ill- .. .
foundad. ~“He recommernded that we use scientific, profeéssicnal ...

- judgement in including uncensored data. = In general, he felt
" we- should obtainand use uncensorad data since he felt it
stitl contained some meaning. However, if the results were

not possible, we should include a caveat and explain our
reasoning.

Mr. Gilbert suggested I look up a paper by Diane Lampert

- entitled Non-detects, Detection Limits and the Limit of
Probability", f£rom the Journal qf the American gtatistical
asgociation regarding my question with weighting data helow
the detection limit with less.confidence. ' '

LK/ceb

m:\users\hickmfer\env\uncens.lh
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APPENDIX E
Abeve Nommal Reporting Levels

DOE/OR/21548-424, Rey, 7



Table E-1

Envircnmantal Response Lavals in Groundwater and Surface Water for Critical Receptors

LOCATION PARAMETER RESPONSE RESFOMNSE
LEVEL | LEVEL I
_ Surface Water

20”:‘22”“43005- (g} Reviewer discretion Xx>20 pCiAl

SW-2024, Li{e} 5 pCil<x=<10 x=10 pCin

2018

SW-1003, g} 100 pCIlexcmax X, or x>-300

1004 ,1005,1007,

100G Mitres) D.E=<x<? ug 1 gl

Springs

SP-8301 Uifa) 100 pCit<x=max Xt

Nitros(b) D L.<x<0.22 pg/! ¥>0(1.22 pgh
Groundwater

MW-1002 through | Ufc) x> previous high and 2 higha{e}

1018 ard ' X-m+2s

MW-102T  throcgh | Mitrode) | x= previous high and x> m + 25 - 2 highs{a}

1032 ' :

SWTP  (MW-2035 | All Parameters{d) x> previous high and x=baseling

through 2043} and ' ¥>m+ 28

QWTP  (MW-1035

through 1041}

Getection

monlteng

MW-1017 to MW- | U{g) naw high <x=10 pCiA x=>10 pGidl

1023,  MW-1033 | Nitro(a) . DL

and RMWs and | SCg4ib) 100mgA<x<250 X250 mgf

PWs Metals(f) m+2g=<x<MC|_ (PYWW= and RMWs only) x=MCL

{a} based on histaric ranges

{bt} based cn water quality standards

{c) based on past thres years historical data

{d} based on baseline monitering, ses Tables E-4 or E-5
{e} consecutive new highs with xz u + 20

{7 based on drinking watar standards

DOE/GRIZ1548-424, Rev. 7 E-1



ENVIRONMENTAL MONITORING PLAN 122988
Tabla E-2 WATER QUALITY STANDARDS
A. EPA DRINKING WATER STANDARDS _
Contentration Concentration
Paramatar mgA - Parameter mg/l
Antincnyta) 0006 Saleniumia) 0.08
Argenig{a) 0.05 Sihver{d} 0.05
Bariumia) 2.0 Thatium{g) 0.002
Batyllium(a) 0.004 Zine(b) 6.0
Cadmiumia) 0.005 Fleoridedb) 2.0
Chromiumia) o1 TD5(H) 500
Cobalt{d) 10 Cyanidalc) 0.2
Copper{b) 1.0 PCBs(d) 4.5E-8
ron{b) 0.3 2 4-DNTid} 0.00011
Nitrate{N)(a) 10 Grogs ¢ (&) . 18 pCin
Sulfatelh) 250 Ra-2268+228{a) 5 pCifl
Chioridedb) 250 Rn-222 {f) 300 pCif
Leacd{d) 045 Lranium () 20 ppA
=13.56 pCifl
Manganese(b) 0.05
Mercury(a) 0002
Nickel{c} 0.1

{a) EPA Primary maximuim contaminant lavel

- - -{b) EPA Secondary maximum contaminant level -

{6} MDNR Primary maximum contaminant laved. -
{d} MDNR Water quafity standard for ground weter

{f Proposed EPA Primary maximum contaminant level

B. DERIVED CONCENTRATION GUIDE (DCGs)

DOE Order. 5400.5, Radiation Protection of the Public and the Environment, designates the
DCGs for ingestion of drinking water as:

Uraninm 60¢ pCifi

Radium-226 100 pCisl
Radium-228 100 pCifi
Thorium-228 400 pCil
Thorium-230 300 pCi/l

Thorium-232 50 pCi/l

DOE/OR/21548-424, Rev. 7
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Table E-3 NPDES Permit Limits ar_!dﬂdtiﬁmtion Levels

LOCATION ' PARAMETER . RESPONSE LEVEL |’ 'RESPONSE LEVEL Il -

all permitted outfatis | all parameters =permitfimt . - - {.>pennitted limitoc
— : ' = o or > than nitiflcation fevel

. _ o _ NPDES OUTFALL NOTIFICATION LEVELS - .
- _ {stormn water, gite-and quany water and sévwage treatment plant cutfalls) - . - . :
PARAMETER " - . : . | uratrs PERMIT | NOTIFICATION LEVELS SWTR/IGWTP| STORM
AR _ . : A L - WATER OUTFALLS|NF-0006*~ -
SIQWTP -

Chisinical Oxygen Demand (C0D) 0 |{mgn | a0
Total Suspanded Salids ' megh 30/20 >30INA>30
Biochemical Oxygen Demand (5 Day) mgn 30 NAINAj30

Fecal Caliform | col 400 ~§ NAINAP400

>60[NAMNA

Settieable Sclids™ | .m0 NAI1.0INA (2.5 for borrow area)
PH R k) 6-9 . f<Bor>0 i

‘DOEIOR/21548-424, Rev. 7 ) e E-3°
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Table 3  NPDES Permit Limits and Notification Levels (Continued)

- DOEOR/21548-424, Rev. 7

PARAMETER UNITS PERMIT NOTIFICATION LEVELS SWTP/IGWTR; -
. LiMIT STORMWATER OUTFALLS [NP-0006=
Whale Effluent Toxicity _ Ses pamis . | ces permits MO-0107701 and MO-0108087
{ o and Grease mgfl . HAINAINA{>10 biomow area) '
Arsenich* mgh 02001 {30.2001p0.4p0.1 '
Coppar* g/ o 21 G500 10,140 150190 1[50 1
Lead™ mgh | 02001 '50,250:100.40.1/20. /20,1980, §|»0.1
'Maniganese g’ 6.5/0.1 =0.5/0.100{NAJNA '
Mercury™ mg 0.005/0.004 | >0.0056-0.004]20.4/>0.1
Selerium™ mgA 005/ >0.06/0.110.1/>0.1
Cyankde-Amenable™ mg/ £.05¢* >0,0560.1)>0.9[0.1
[ 2,4-dinitrotoluenc™ pght 1.1/0.22 >1.440.22>100p 106
Fluoride mgA 121 S12NAINAINA
Kitegte m_gfl 1 11]&"" ) >TOOMA|NAINA
Sulfate mg1 | iooomos | >1000m-500NANA
Cioride mg . NA
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TableE-3 ~ NPDES Permit Limits and Nofification Levels {Gonﬂn.ued]

PARAMETER ' o T C Y uMTs PERMIT | NDTIFIGATION LEVELS SWTP/QWTP] STORM
' : 1 LT . WATER OUTFALLS |NP-0006**
SIOWTP -

* . NA

Gross Alpha _ _ pGiA

Gross Beta . pCiA * I NA
pCiA
pCia

Uranfum * >100/>100[>800(1360-MDNR)|>600°

Radium 226 . _ i B Bl

Radum228 - . o C|ecin e >100

Thorym 228 ' pein . - |'=400.

Thorum 230 _ pCiA N >300

Thorium 232 ' _Jecn |- - |0
pCiA
pCiAl

Actibium 227 * >10
| Patanium 210 ) _ o 180

PRIORITY POLL*

'zv'aicrirhhﬁﬂ D ;_-:_ - : IR N = o0
3V benzene o ) o e . Eaep
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- TabigE<4 . NPDES Permit Limits and Notification Levels (Continued)

PARAMETER & R | | unirs PERMIT § NOTIFICATION LEVELS SWTPIGWTP] STORM.
. - = LA 'WATER QUTFALLS |NP-0006
SIGWTP -

- _}1m

5V bromoform :

- G
* - 1100

6V carbon tetrachloride

7V chiorobenzene

8¥ chlorodibramomethane

sy ﬂllmﬂﬁﬂ'ﬁﬁa o
10V 2-chloroathyivinyl ether.
11y chioroform

12V dichlorobromomethane

. T o100

. {sw

* . | =100
* =100

100
. >100

14 1',1-dim|uroe_thane

1Y 1l2_-dmmunqétha_ne
16V 1, 1-dichloroethylene
47V 1,2-dichlorepropatie
18V 1,3-dichlorapropylene
19V ethylbenzene

| 20v mettvt bramide

» _ >100 -

» ' =100

L =100.

L _ =100

* =100

AARAARARRARARE

- =100
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TabkE-3  NPDES Permit Limits and Notification Levels {Continued)

TS | PERMIT | NOTIFICATION LEVELS SWTP/QWTP| STORM

PARAMETER UN _ ;
LIMIT WATER OUTFALLS |[NR-000G*
| slowte f .
22V methylene chicride : p.gﬂ : R =100
23V 1,1,2,2-4eirachioroethane ugh - ] >w00 ¥
24V tetrachlorosthylens g » >400
25V toluéne | o N >100
| 26v1.2-trans-dichioroethylene pgh . ] >t00
27V 1,4,1-trichloroethane. ugh - >100 S 1
28V 1,1,2-richloroetharie ey . >100 |
20V trichloroethylens gl . 100
31V vinyl chioride ugl * - >{00
14 2-chlorapheno! yg! . *100
§ 22 4-dichiorophenol agh « o |00
1 34 2,4 dimethyiphénol T D _ o0
4A 4,8-dinitro-o-cresol ) s - 2500 .
5A 24-dinitrophenol g b= 1{ 500 ]

DOE/OR/21548-424, Rev. 7 - L R
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Tabie E-3 NPDES Pervnit Limits znd Nptiﬁnati_ﬁﬁ Levels

| PARAMETER UNITS PERMIT ' | NOTIICATION LEVELS SWTP/IWTP| STORM
R . LIMIT. WATER OUTFALLS|NP-0b08*
BA 2-nitrophernol gt - >100
7A 4-nitrophencl ugh e 150
8A p-chlorp-m-creac) sy " 1100
A pentachlorophenol | g . >$00
104 phenol e . >100-
1A 2,4.8-richlorophanc] 1 ugh * ¥ 2100
1B acenaphthene pl | * >100
3B anthracens g * =100
4B bernridine pg . =100
5B benzo(ajanthracene _ we - | * >100
6B henzo(@jpyrene BT E | =100
76 3 4-benzofluoranthene. | ugh - 100
L‘_ 8B beu'zu(ghijpia.jryian'a- ugh + =100
| 58 benzo(cfiuoranthene ngfl . >100
108 bis(2-chloroethoxyjether g . >100
118 bis(2-chlorcetny)ether | paf . >100
12B bis{2-chlorcisopropylether Hga . * ~100

Table E-3 . NPDES Permit Lirnits and Notification LE?EIE :
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PARAMETER : N ' UNITS PERMIT * | NOTIFICATION LEVELS SWTPIQWTP| STORM
_ : - LIMIT- " ‘WATER OUTFALLSINP-0006™ .
138 bis(2-sthyhexyphthaiata ugh N T
148 ¢-bromophenyl phanyl ethar 1gh * _ 400
158 butylbenzyl ghthalate ' HgA " >100
168 2-chioranaphthalene | . ugA 1+ B BT R
17B d-chiorophenyt phenyl ether | R " R S ST
188 chrysene ' ' ngil . - 1 >100
19B dibenzo(a,Kjanthracene gl R FET
" 208 1.2 dichkwobanzene ug . 100
218 1,3-dichiorobenzena pgi - =100
22B 1 4 dichiorobenzene g . 100
23B 3,3-dichiorobenzidine ' ' agf - "n':-1m
1 258 dimethyl shthalats T R R D T
268 di-n-butyl phihalate o - poll < Y100
288 2 6-dinktrotoluens _ " 1 ngh - . el .
206 di-n-octyl phihalate ' e I I 1 »100
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Table E-3 NPDES Permit Limits and Notfication Levels

NITS | PERMIT | NOTIFICATION LEVELS SWTRIGWTP] STORM
LT |0 WATER OUTFALLS{NP-0006™
siawte | . S

PARAMETER

=

308 1,2diphenylhydrazine{asazabenzena)
3B fluroranthens '

* =100
* >100

328 fluorene °
[ 33B hexachlorobenzene

34B '!‘lalcadlinmhutad_ana

35B hexachlorocyclopentadiene
368 hexachloroethane

37B indena(1,2,3-cd)pyrene
388 isaphorone -
39B niapthalene

408 ritrobénzens.

| 418 Nenitrasedimettylamine
428 Nnrtrnandl-;l-propy!amma
438 N-nitrosodiphenylamine

- 44IE. phanaﬁm:gm .

- 100
= >100

S B

»100
+ =100

- . =100

x| - ) . :-1!:!)
. B

* =100

S1E|ER E|E|E|R|RBEE|E|EE|E

DomoRmEma e T B | T |
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Table E-3 NPDES Permit Limits and Notification Levels

122859

. UNITS

' NOTIFICATION LEVELS SWTP/OWTP| STORM

PARAMETER PERMIT
- LINNT WATER OUTFALLSINP.0006
SIOWTP ' .

1 458 pyrene _ ugh- « >100
4GB 1,2,d-trichlorobenzene ) * »100
2P atpha BHC ' ngh . 100
3P beta-BHG pgd * >100
4P gamms-BHC . ugﬂ * 100 -
5P delta-BHC gl . §>100 ’
8P chiordane pgh * >100
7P 4,4'DDT ugh . >$00
8P 4,4™-DDE kg " =100
g 4,4'DDD ugh . 106
10P dieldrin | ngn . >100
11P alpha-endesulian nol . >100
12P beta-andodulian wr | 100 _ : N
13F endosuﬂén sulfate [#11T;] ' * >100

DGE‘ORJHMB-!HFIW 7 E~I_i ”
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TabkE-3  NPDES Permit Limits and Notification Levels

PARAMETER . " | unirs PERMIT § NOTIFICATION LEVEES SWTPIQWTP) STORM
1 wmr WATER QUTFALLS|NP-0006*

{ 34P endrin ugh s fst00

16P ‘andkin aldehyde R wgt | 100

18P heptachior RN P ~ Tom

17P hepiachior epoxide . g . — Tst00

18P PCB-1242 ' ng! . g »t

19P PCB-1254 ugh \ e

20P PCB-1221 ' | uga . RS

21P PGB-1232 | . =1

22P PCB-1248 ugh . Y

24P PCBA1016 ' - wgf . = B

25P toxaphane ' et . >100

Antimony* | o w4 Is10 | |
Beryfium™" ’ ' e = >100 - C .
Cadmium - - _|wen r - | >188+1003100p100 "
Nickel"™ pgd - i+ | evom100p100p100

Siler™ ' | I I "~ { >200£100]>100>100 )
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Taptle'E-2 .NF'DES Permit Limits and Notification Levels

PARAMETER A : : UNITS | . PERMIT | NOTIFICATION LEVELS SWTP/QWTP| STORM
LIMIT WATER OUTFALLSINP-0006**
Thallium™ S pgt - v >100 _
Zinc* _ : _ pgl . >230/>100]>100/>220/>100/> 1 140/>100>100
Cyanida, Totar™ T | no! . - | »25010012 100100
| 'Phem is. Totar™ ' ' ' o et . 00
i = s 3 I_ -

- MDNITDRING ONLY
“*_TOXIC POLLUTANT 40 CFR 401.15 SEE PERMIT' GGNDITIDN FGR NDTIFIGAT!DN REQUIREMENTS C
. . WHERE ONE NUMBER IS GIVEN {T APPLIES TO ALL OUTFALLS IN THE GATEGORY, WHERE MORE THAN DNE NUMBER IS IN STORM WATER ,
CATEGORY IT APPLIES TO NP-0002NP-0003NP-0004/NP-0008/NP-0010 IN THAT ORDER.
e - STORM WATER OUTFALLS ONLY

By —m -
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TableE4  Baseline For the Detection Monitoring System Af the Weldon Spring Site Water Treatment Plant and Temporary Storage Area

. PARAMETER L a L . C . IOCATION . . : .
MW-2015 | MW-2036 | MW7 [ MW.2038 | MW-2030 | MW2040 | MW-204) | MW-2042 MW_T3
Arsenic (pg/) 2.25 2.09 182 | 591 . . | 243 £12.. - | 433 341 2.10 .
Barium (ug/l} 107 333 F:250 563 240 962 347, 5 3%
Cadwmium () 3.51 3.89 3.67 3.67 ] 658 404 420 3.80 3.79
Chiromium (ug/Ty 4.2t 433 EXE! 7383 14.1 M1 8.4 6.62 153
Lead (pgft) ' 408 - 217 "1.65 i65 1.50 330 ] 853 2.40 251
Merary fugh) .14 0.14 - 340 M EEE 0is 01z - {639 . |[013 115
| Selenidm (ag/) - 4.71 1.86 200 1338 24.5 N EX- 6.6 T4an T 71t
Silver (pg/1) 5.78 6.7 608 6.08 1138 BIECT T10.3 6.18 495
Uranivin (pCi) .93 164 217 [ 232 - 1 &2 64 3.35 331 2.34
Nitrate (mgfi) - | 208 5403 a8 21 117 455 22%6 - | B8 | &8l
Sulfate (mg/l) 689 _ 564 i77 132 34.6 279 196 1355 g
1,3,5 - TNB {Lgfl) 0.02 0.02 025 0.37 0.02 0.02 .02 0.02 0.03
7,4,6 - TNT (pg/) 0.02 0.2 D02 0.02 0.02 002 .02 0.02 0.02 -
2.4~ DNT (pg/T) 0,02 0.02 0.79 2.14 0.02 0.2 .02 0.0z - | 0.0¥ '
2.6 - DNT {ug) 001 s 0.19 041 0.1 001 401 T am 0.01 .

B
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.Table E-& Baseline For The Detection Monftoting System At The Weldon Spring Quarry Water Treatment Plant Location

PARAMETER. _ v LOCATION . '
_ MW-1038 MW-1038 _ MW-1037 MW-1040 WW-104%
Uraniun, total (pCif) 256 9.70 T30 120 . |- 75
Ra-226 (pCi/) 132 0.25. _ 0.72 217 147
Ra-228 (pCifl 061 . 1.00 1.58 1.7 - .28
Th230 (pCiM 1.23 294 0.4B 088 141
Thaag (pe 035 034 Y 038 835"
Chioride {mg/) 8.82 102 . - 118 T 166 8.34
Flioride (mg#) 0.28 .18 RTT_ 012 0.26
Nitrate {mig#) . 037 ] o3z : .52 0.28 - 03T
Sulfate {mes)- - o [ a0 585 - | t8e. |- 52.8
Arsenic (/) 809 471 5.5 983 6.64
Barium {ug/T} E a5t 752 330 553
Cadmium {ug 318 36t 3.4 3.96 367
Chromium {pg/M) 4.81 - 7.57 757 18.6 18.5
Lead {ugh) - 189 206 ___208 2.72 5.54
Meraury Gapf} . 0.18 0.20 647 - D42 - . | 058
- Seleniun {ugA) 7.81 TS | s09 . 563 ~ 528
- Gilver Gugly 4.99 - 478 T 478 . 6508 “8.45
- - [ ]
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Tabhe E-€ Storm WE'IEF Basellna Compariaun Values (p+ 20)

PARAMETER LOCATION R
) NP-0003 _NP-({03 _ NP-DD0&
Uranlu_m {pCHT™ B00(81E. 511 800(847.29) &mnm}
Ra-226 (pCI 141 . 118 108
Re-228 {pCI/l} 182 - 1,65 262
Th-228 (pCi) . 1.24 084 0.65
~Th-230 (pCHT) .58 1.01 0.82°
. Th-232 (pCH) 0.54 0.77 0.65
" ZA-DNT 08 0.14 0.14
24,6-TNT - 048 0.7 0,18
#CBs 1.0 1.0 16
“PAHs 20 g 20 gf 20gn
Al {mg Ed3Z 6.201T 17.330
“Sb 3353 - 3353 DES
Ag 620 - - 852 6.45
Ba 128.45 13036 147.88.
Be 0.81° 0.78 0.78
cd 274 2.74 2.74
Cal mg:]l 945 101.4 1118
13,24 11,65 19.64
ca il .58 0.58 10,46
Cu_ 18.95 14.50. 18.87
Fe (mg/) 4.7 58 135
Pb 23.50 12:82 15.23
L 200 T BAG 8.22 -
- Mg {mgf) 188 18.9 18.2
Mn 05 171 188 -
- Hg 076 - 0.14 013+
Mo 1283 1248 1247 .
Ni . 3236 35.01 37.63
K fmgh 6.7 X 81 .
Se 7.82 “.40 828
Ag 3.4 314 286 -
Ti 8.53 543 4.66
W 13686 1467 29.32°
Zn - 1770 . 71.86 10267

% pgflunless nthena.fise noted. . : .
C o YValue in paremhes&s is the haselm value but the DCG of 600 pCi/l over rides the ha_selme i

value,

DOEORZ1548-424, Rav, 7
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TABLEE-7 . Radioactive Airbormne Particulstes Above Normal Reporting Criteria.

I£... Then... _ and notlfy ...
Am! perimeter of critical recapter alr Idendify the arbome Leval 2 above-normmpl according -
patileulate monitoring location has resulis | cortamination sources) and

| that ara statisticatly greater than
backgreund and hat a measured .
Loncantration that excesds the annual
average background consentratlon plus
three standard daviations for two
consecutiva weeks or two standard

- davialions for three congacutive weeks. .

incraaEe-smission cordrols i
feasible. increase area -

manitoring if current results do
- ot identify potential :

conmmmatmn sourcefs).

to Saction 7.8.

Any parimeter receptor radon monitoring
location quartery results that are 1.0 pGiA
‘| ebove thie background concantration.

“Any critical receptor manitering ipcalion
-results thai-are 0.5 pCif above the
backgrourid concentration.

The estimeted CEDE at & critical receplor
location or to any member of the public
exceeds 1 mrem (includes quarry
parimeter} during any appropriate
measurgment period.

Same as above.

Same as above, pius Notly :
persons residing or abiding in.the

- affected ritical Receptor location.

| The estimaied CEDE at s crifical receptor .

Hame.as above, plus etop all -

Same a3 sbove, pius relevant ]+

location or to any meniber of the public work thet is generating . “progfam oifice, Daputy assistant .
exceeds 10 miem during ona year. alhore radioactivity Inthe . | .secretary for environment (EH- -
' gffectad areas unfll source iz | 20DOE Order 5400.5 Chapter i,
{dentifled and additional Section 7). Comply with DOE -
‘emlszion controls are Order 232.1A reporting ard
Insthuted, if faasible. notification requiremants for an
off-normal event. Comply with -
-+ NESHAPs raporting raqulremants
-(40CFRE1.104{c)).
The estimated dose aquivalentld) at a Same.as abova, ‘| Same as above, plus comply -mth
critical receptor location exceeds 500 DOE 232 1A reporting and
| meem CEDE: notification requirements for an
. . gmergency event,
A radielogical impact is concluded at the tdentify the airbome imrmediats telephone call iothe
Francie Howell High School. contamination source and DOE Projact ManagarLievel 2
' : increase gnyssion controls If above nommal according to
feasibie. Increase arga _ Saeclion 7.2,
moniforing if current resulls de
rict identtfy potential
cortamination scurse(s).

DOE/OR/Z1548-424, Rev, 7
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TABLEE-S  Asbestos Monitoring

I . Then., . . and nogity...
Tﬁe site perimater or critical 1nvaétigate ;Jbaalbla sources of | Leveld abwe nam'nal amnrdmg tﬂ
‘racaptor environmental-sample- 1 fiber raleasa and modify opermliors - | Seclion 2.8, -
exceeds 0.01 fioc using POM whera appropriate. Reanalyze by
anatysia. Tramsmisaion Electon Micrescopy
A site perimatarqiﬂml receptar - 1. Investigate possible asbestos -Lwel‘z above qmnar amovdlngtn
sample exceads 0.01 oo using . SnUrces. " | Secton TH.
TER analysis 2 Evalsteco :
" placs and other amvironmerntal -
© resdds for companson.
3. Maodify or shut down
_npem:tiuns where approprata..

DOE/OR/21548-424, Rav. 7 ' E-18%



122868 | .

ENVIRONMENTAL MONITORING PLAN
TABLEE-9 ' Radioactive Gasbs arid (Gamma Exposure Above Nonmal Reporting Criteria
if.. , then... _ and notify... a
The cllagedy B2 orRerd2 | 1. Beterrning the arbome .Lm:'el 2. above noma) according fo.
‘resufa ot any permeter radon | | contamination source and Saction 7.5 todetermine the
menitoring location ts 1.0 pCR| - increase emisalon controls if appropriate long temn solution,
above the most recent S2-week). feasibla, : ' '
avarage background o
concentration. 2. | incrense local anea monttorng If
' ‘puiterit sesults do not identify
potertial contamination sources.
4. . Evaluate all work thatis
gensrating airbome radicactivity
o ] in the affacted area,
The quartedly Rn-222 or. Same as-abiwe, Seme as above.
Rn-220 restits &t any oritical : i
1 radon maniaring Kcation is.-
0.5 pCi above the mobt
recent S2-week average
| background concentrathon. . . .
1 The estimated CEDE dueto 1 Ssme 8¢ above. Same as above.
1 inhalation above ) '
concenirations of Rn-222 and
Rn-Z20 gas at a crtical
receptor location, or to any
meimber of the public, exceeds
1 mrem int @ calendar year, _
The EDE hagad oh quarterly- | Evaluate all work that is generating . | Same as above.
envirorwnental TED: results ata | airbome radipactivity in the affected
perimeater-ar critical recaptor” | area. '
Kathoer 13 228 mvern in &
|_given calendar guarter . -
The sstimated TEDE at a- Same a3 #hove ‘Same as abiove, plus comply with ;
aritical recepitor location or any o DOE 232.1A reporting and nofification
member of the public excesds requirements for an unusual
{| 100 mrem in'a ealendar -ocgurence, -
year{H} :

{a;_i_ AIE radiclogical mumtndng resulis {.e., inhalat[on of radlcactive air parhm.ﬂaies and raden and thoron gas

plus their decay products, direct exposure, and Ingestion of sedimant, fmd and waler) must be considerss

. in mlmlarhng this dm equwalgnt

DOECRIZ1543-434, Rev, 7

E-19
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TABLEE-10  PM-10 Levels Above Normal Reparting Criteria

122809 |

and n'oui_'y...

' during any 24 hr monitoring parkod.

| location unti the dai mmge

falls below 120

If PM-D average levels are within the - Then....
Talbowing vanges... .
120 pginds Average <150 py/m3 Contirya to monilor at tha, Level 1 abave normal. amnn:llng

1o Section 7.8,

151 ugim? < Average < 180 pgim3.
during three censeculive monitoring -
periods, o Avarage > 180 ug/m? during

1.1, Confinue fo mnnitur.éttha.

location until the daily

_--aviaagafalhbe_low 120

| Levei 2 above nar_mal aamrdhg

to Section 7.8,

DOE/QRI21545-424, Rev. 7

B TTL T

any 24 hr monloning perod.
' : ' 2. . Considar actions 1o redune
emission Ieuels
E-20
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MK-Ferguson Company 85 4] 0 0 - ik
Welden Spring Site Remedial Action Project

TRANSMITTAL OF CONTRACT DELIVERABLE
Date: December 29, 1999 Transmittal No.:  CD-0027-(7
Title of Ducmn;e:ﬂt: Envirenmental Monitoring Plan
Do, Num.: 424 Rev. No.: 7 Daté of Document: December 1999

Purpose of Transmittal: Request for Department of Energy acceptance of contract
deliverable.

In compliance with the Project Management Contract, MK -Ferguson Company hereby
delivers the attached document to the U.S. Department of Energy, Weldon Spring Site
QOffice. The document has been reviewed and approved by Project Management
Contractor management.

The document will be considered accepted unless we receive written notification to the
contrary within 30 days of the date of this transmittal.

Number of copies transmitted: Ten

£l

Doullhs E. Steffen
Project Director - :

TMP: Form Conitract Delivarable
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