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'ARSTRACT AND WRLDOM |SPRING SITE QUARTERLY SELF ASSESSMENT
THIRD QUARTER 1990

Thia is the second|Quarterly Environmental Data Summary for
the Weldon Spring Site ia) Action ProjJect (WSSRAP). The
purpose of this document is to provide preliminary data acquired
ag part of the WSSRAP environmental monitoring program. The
document summarxizes the jenvironmental data, highlights any
potentially significant findings, and offers tentative
intaerpraetations. validitad data and final Iinterpretations will
appear in the 1990 Annudl Site Environmental Report.

‘the Weldon Spring Site during the thixd guarter of 19%0,
Groundwater, surface water, and air were sampled in order to
monitor potential exposyre pathways. Analytical paramaters
included radionueclider, nitroaromatic compounds, inorganic
anions, and direct ganms expospure. The results are used to
calculate exposura dosed (where npplicahle} and assoss the impact
of the contaminants at ha site on potentially exposad
populations. |

This report includg: data from envirommental mnnitnring at

No pignificant differences ware nhaarvad in off-sita ;
exposures during the third quarter of 1990 relative to exposures
calculated in previous gquarters. Contaminated groundwater did
not affect private water supplies or the St. Charlaes .County wall
field. Surface water cqntaining slevated nranium activity
continued to impact the Femme Osage Slough and =everal lakes in
the August A. Busch H$m4r1n1 Wildlife Area. Off-site gamma,
radon and ajr particulate expcsures remained indistinguishable
from background. Off-site monitoring demonstrated that exposura
lavels at the Francis Hgwell High School, the Busch Wildlife Area
Headquartera, and the Weldon Spring Trnining Area remain
_indistinguishable from background levels. N¢ EPA reportable
spilles or releases of hazardous or radioactive materials occurred
at the Weldon Spring Si e during the third quarter of 1390.

anvirizd.qte/{mm/{of Co ii
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| 1 INTRODUCTION

This document is tha second in a series of documents
designed to provide a s?mmary of the finﬁings from the routine
environmental munitorinq programs at the Weldon -Spring Site
Remedial Action Project {{WSSRAP}. These documents supplement the
Annual Site Environmentdl Reporta {ASER) by providing interested
outside agencies and organizations with more frequent access to
WSSRAP data. They provide data resulting from routine
environmental sampling 45 described in the WSSRAP Environmental

- Monitoring Plan and a hﬁiaf'intarpratntiﬁn-of that data.

It is the goal of this document to summarize and briefly
diacuss the data, highlI;hting those which differ'significnntly_
from observations made ﬂn pravious reports. The full
interpretation of thesa|dat& {as wall as data in other quartarly_
suEmaries) will be unda#takan in the 1990 ASER, It is '
recommended that interegted readers refer to previous
Envirommental Monitoring Plans (EMPs), ASERe, and project _
documents for mors information on existing site conditions, site
history, transport mﬁch&niama, and guantified cantaminant levels.
The monltoring scheme fdr every calandar’year'iu establishaed
-prior to that year in tﬂe annual EMP. Each gampling location o
be uged during the upcaqing year ims idantified in the EMP arid the
analytical parameters aﬁa takulated for easy reference. These
reports may be obtained by vieiting the WSSRAP reading room or
. contacting Mr., James Hcﬁae-ttha WSSRAP Community Relations
Manager at 314-44195ﬂ35j.'

These quarterly reﬁbrts ara intended to include data from
all quarterly envirnnneltal monitoring praograms conducted at the.
WSSRAP including groundwataer, surface water, Mational Pollutant
Discharge Elimination System, radon, gamma radiation, and air .

smririzd. qenfinn/jot . 1
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" particulates (includingiashaatns and radioactive particulates).
However, because of delqys in data dalivery from the nnalytical
laboratories, much of tHe data which was axp-actad to ba inéluded
in this report are not jat availahle for reporting. The
unavailability of data is due to a nntinnﬂzda shortage in
analytical pervicas. qunap ig taking corrective action to
ensure more timely availability of data in the future. These _
data will be reported iﬂ the fourth guarter data summary or in
the 1990 Anpual Site Environmental Report (ASER), &ludges,.-
soils, and biological sﬁacimﬂnu are not éamplad on a routine

‘basis; therefore, analy#ical results for these parametars are not

included in thi=s rnpcrtq

sty vivd . gtrfaptof ) 2




i _ 010791

2 GROURDWATER MONITORING:

The groundwater iuisgmpleﬁ rggularly at both the Weldon
Spring Chemical Plant/R4ffinate Pits/Vicinity Propertiea
(WSCP/RP/VP) and the Welden Spring quarry (WSQ). Due to
differences in the énviﬁonmental settings and sources of
contaminants, separate monitoring schedules are followed. - _
Therefore, results of groundwater monitoring at the WSCP/RP/VP -
and WSO will be discuaséd separately. '

2.1 Chemical Plantfﬂaf#inata3P1taf?1cinity Properties
| : .

The groundwater at|the chemical plant/raffinate
pits{vicinity prﬁpertieé area is monitored on a semi-annual
‘basis. Monitoring wallélncqtinns are shown in Figure 2-1. Data
from the semiannual gro4ndwatar'monitoring for the second half of
1990 will ba presented in its entirety in the fourth quarter data.
summary which will alloﬁ the reader to see the whole picture of
Qruundwntar quality conditions. '

Nitroaromatic and :::ndiu_lngical data from first semeater.
semiannual sampling whiﬁh was not available in the pravious data
summary. is presented in Tables 2-1 and 2-2. These results are

discussed in Sections 2J1.1 and 2.1.2.

2.1.1 Nitroaromatic Raﬁulta

Table 2-1 cantainsinitraaromatic data from samples of 25
monitoring wells far-wh?ch data was unévailahla in the previous
quarterly environmental data_ﬂummar?. Ritrcaromatic compounds
- were detected in nine of these samples. However, the data
‘continues to reflect higtorical trends found in previous

environmental reports.

avirded. gte/{em/Jof




. 06/8 ETh ) N1D L —_.-_t__..-. BOLYNEDNET
0660/890/dIIY ousmeeall ¥4 -BFILEHO/IOQ oy uosm

1-2 3HNOI

MHOMLIN 11IMm ONIHOLINOW
HILYMAONNOHD dASM/IHSM/dISM

JLIS DNIHDS NOAIIM

120k —uM v

OZ0F=MN
. d-La

S0P -MN 5

FALILET Eb

ZZOF AN
L 2
FOOY ~MM ¥
RIOC-MH
BIOF - AHEE
@l
E0E—H
4-Ph 13
WOC-AN
14
EO0L M
O pooc-uM

‘Wﬂ._bwl_s!
nZogE—AKH

]
d4—2 19

inr-AM ¥

CIGF-AN T

YOS
V0L

caov—-mnd

‘¥ 9'609

14 600F 000},

v
Z00¥ -~ MK

STIIM DNRIOLINCOH 8061 Jdd &
STIAM DNIAOLINOW G961

mm&mzamm“n_ @
HOU® —AN
flk_ﬁw“_wﬁ._!:
¥ Ga0r-AN
O lliﬂ

FRITIETRT). (R T it g

- - N :
x = = o+ % a T 10 =-MHN

O L L] .S

Y T
L2 - + o+ a P A

(WFZ =M
prem L
agg AN
i BR0Z—ad
FROZ MK ZI0F —MM
CIOK —MM 5

FIOF—NA




G . .  #ofpmprrabefrpayats

] JON

5

06TZ90-0Z0k-40

D6 TZ90-STIF-HD |

TOEYTZ0-GTOP-uD |

O6¥TI0-EDOY—HD

=

0S¥ THD-200Y-82 I

gl gl gl gl gfs

0$390-DT0E-4D ||

0%0Z90-60CE-RE |

of 8 8 af 8] &f 8f & 2|

ORLZ90-I00C-MD |

B6Z155-9005—AD |

[~
=

D6TTIO-ENOE—ND

DESESI~ZNOE~RD

al ol o 2 e ¢f &l gl 3

I69Z30-TO0E-ND

06619062028 |

Q6ITS0-BEDL-AD |

OSE190-9Z0C-N |

OEETHG-SIQI—ND

0GTZY0-ET0Z 4D

g 8| % 8 &faf el'sfefafafz

D6CZ90-Z207HD

lef o) 8f 8| of 8 8|

eszIn-TZ0z-H |

gl &lial ol & o of &f £

~ DETZH-0Z0Z R

0$5290-6T0C—HB |

=

0€TI90-000Z 0D :

QETTI0™500Z 4D

QGETI0-—S00E-N

dA/3M/dDSM ©Y3 10 IOICAPUNIOID I0F BIVQ OTIEMOIVOIITN I0360WSS

: | -
| of 2| of gl & 2flel el 2 2 of 2

x| 2
EEEHEEE

1917

QEETI-F0OZ-RD

T-7 aTaYL




oLaTeL

TABLE -2-2 First Samest#r_ﬁranium Data in Groundwater at

WSCE/RB/VP |
oW-2002-053190 E 3.40 |
GW-2015-053190 - 6.80
GW-2019-062590 |  3.40
GW-2020-062190 ! o 9.52

'} GW-2021-062590 P 2,04
GW-2022-062590 ? . WD
GW-2023-062190 o . 3.40
GW-2028-062690 i | 1,36
GW-3001-062690 g 1.36
GWA3002-062590 2 | 2.04
GW-3008-062790 E 231.2

| GW-3009-062090 . | 29.92
GW-3010-062690 ]  2.722
GH-4015-062190 L . 3,40
SH-4020-062190 '

. ND = Not betected

anvirdyd, ger/daw/jof ' . 6 )
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2.1.2 Radiological Results

The radioclogical résulta for snmplas.fncm waells at the
WSCP/RP/VP are presantad in Table 2-2. The upper bound for
natural uranfum hackgroqnd concentrationa in groundwater at the
HSCP!HSRPIHS?P has been|datermined to be 3.4 pCi/l. The EPA has
not yet established driqking water standards for uranium.

However, studies laadlng to proposed rulemaking are using uranium
in the 10 to 40 pCi/l range. The U.S. Dapertment of Energy (DOE)-
has a derived conuentraﬁinn guidelines (DCG) of 550 pLi/l.

The highest uraniuﬁ level detacted wae 231.2 pCi/l from a
gample obtained from Hpﬂitnring Well 3008. This leval indicates
a higﬁar valua than has'prnviously bean detected from MW-3008.
The second samester sample results to be rapartad'in the fuqﬁth
quarter environmental ddta summary will provide more insight to
thia'alavated level. THe other concentrations reported in Table
2-2 are consistent withldata from previous environmental reporta.

2.2 weldon Spring Quar#y

i
Chemical and radioiogical wastes at the quarry are of
particular concern hacaqsé of their proximity to the St. Charlas
County well field. The well field is located approximataly one-
half mile to the suuth.é Monitoring of contaminants in
groundwater and the pmnﬂactinn of the the well field is a tnp
WSSRAP priarity. :
|
Groundwater is mnnitnrnd in 30 walle in and around the
quarry. Twanty-aix’mnnqtnring walls installed by the U.S.
Department of Energy (DGE) currently exist in or near the quarry.
Four additional mnnitorﬂng_wnlls were installed by St. Charlas :
County in 1986. All moritoring well locations are shown in

sovicicd. quz/{an/jof ' 7
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Figures 2-2 and 2-3. Tﬂa wells currently draw watar from hoth
bedrock and alluvial aqqlfars.

Two separate groun@wntar monitoring program& have been
developed for the guarry. The first program is a semiannual
sappling of all walls n?rth of the Femme Osage Slough.

|

Tha sacond prugramimunitors the area south of the Femme -
Usage Slough, includingithe St. Charles County well field.
Active production wallsiaﬁd monitoring wells are sampled
quarterly. The raw and treated waters from the St. Charles
County water treatmant glant are also sampled. This portion of
the quArTy groundwater qnnltorlng program has been jointly
developed by representatives of the DOE, the Missouri Department
of Natural Resourcas (Hﬁmn}, the U.5. Environmental Protaction '
Agency (EPA) and St. Chdiles County.

Data from the second semiannual semester groundwater
sampling in the quarry érua will be presented in their entirety
in the fourth quarter déta gummary. Second gquarter data that
were not available for ﬁhﬂ Provions gquarterly summary are
presented in this rapnrﬁ with third quarter data.

2.2.1 Radfological Results

'Radinlogical data #rum groundwater samples taken from
gquarry wells south of tHe Fomme Osage Slough are exhibited on
Pable 2-3. Some uranium data for third quarter have not yet been
receivad from the analytical laboratory and will be.reported in
~ the 1930 ASER. The av&ﬂlahla rasults of third quarter 1990
groundwater monitoring are consistent with historical result# in
that they continune to iqdicate background uranium levels in tha

anvirird.qtr/{an/jor ; a8
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TABLE 2-3 Results of Annlysas fox Innrganir: Anions and
Rnd.i.ulngical Parameters in Groundwater for WSQ

[ ' Witrate | sl . _ Dranium | Grosa Alpha

L . . 2L/3) (BEL/L)

| OW-107 7390 ¥o _ 14,0 19.6 ¥D ls'm ) nR
GW-1018-G390 HD 21.0 5.9 HD ¥R uA
GW-1401 :9—“390 MDD N 6.1 -HD HR MA
GH-1020-()390 ¥D 200 5.2 HD HR A

| GH-1021-0390 ¥p , 1.6 12.0 HD HR ¥A

i Gw.1022-0390 8o | wp £.0 WD KR HA
GW-1023-03%0 | Wb 4.0 A4 . HD HD HA

: w=1024-0390 HD 5.5 8.9 L3 #D HD

| GU-RHW1-Q390 D :29.0 - 6.9 #D 1.1 HD

- CH-RHWZ-0390 HD 32,0 2.1 np 7.1 13.1 |

i AHRINA-0390 HD. 1360 9.0 WO HD HD . _

E aN-RMN-Q390 HD Em.o 5.4 m 2.3 HE

! CH-PH02-0390 HA HA BA ma .1 HD :

‘ BR-EWI3=0390 RA I HA~ BHA HA 0.08 HE I
m-F0d-age A A 'y A 0.01 W

! CH-FH0E—0390 HA | HA mA .17 RD

| GW-E T390 HA i Ha nA HA 0.12 L

I G FWOS-0350 HA HA A m d.32 D

| aw-Fwo2-Q390 WA g T L 0.22 "D
G RAYN-Q390 HA o mA WA KD D |
G- FHW-390 m - ®A HA . WA HD D |

ND =~ Not Datected

HA - Not Applicable :
NR - Data Not Received :

savirizd.qec/iam/jor : 11
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alluvium on the south side of the Peimme Osage Slough. Analytical
results from St. Charleﬁ ﬂaunty'Hnni;oring Well RMW-2 indicate a

level of 7.1 pCi/l which is the highast uranium level detectad. in
the wellfield for third quartar, but agrees with historical datn

" from the well field. ! :

. The results of thix quartaﬁ gross alpha monitoring scuth
of the Femmne Osage Slough indicated only one detected level of
13,1 pci/l. This rasulq wag found in RMW-2 which corresponds to
tha higheat nraniuom lavﬂl datected frum third guarter munituring.

These findinge indicate that the grnundwatar ‘quality south
of the Femme Osage slaugh remainms uncompramisad.

2.2.2 Hitrna:umatic'Cqunnnds Rasnltg

Analytical results for nitrearomatic compaunds are
presented in Table 2-4.i Ko monitoring wells gouth of the Femme
Osage Slough showed dat#ctable concentrations of nitroaromatic
compounds during the th*rd guarter 19%90. The scenaric for
nitroaromatic contamina?;nn-nanr the quarry remains unchanged.

2.2.3 Inorganic Lniunaiﬂa;ults

Four ilnorganic anipns--nitrate, sulfate, chlarida, and
fluoride--wers measured;in quarry wells. Table 2-3 digplaye the
analytical results for the_third quarter of 1990, which are
conslstent with. data ra#artad in the 1989 Annual Site
Envirunmental Report, an well as previous envirnnmantal
mnnitoring reports.

asvirdrd. qtr/dantiof L 12
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'2.2.3;1 Nitrate

The groundwater anmplaa cnntlnne to indicate RO signiiicant
groundwater contamination hy nitrate, '

2.2.3.2 Sulfate

The groundwater samples continue to indicate background
concentrations of sulfaﬁe_in-walls gouth of the FPemme Osage
. §1lough. '

2.2.3.3 Chloride and Fluoride

Results of chlurida analysas of groundwater south of tha
' Femme Osage Slough continue to indicate background

- concentrations. Results of fluoride analyses indicate no

. detectable levels for third quarter 1990,

2.2.4 Matals Results

_ A selected group of quarry walls located aouth of the Femma ;
Dsage Slough were sampled for arsenic and bapium. Analytiaal
results for these metals ufa presented in Table 2-5. Results
fram third quarter analyses of arsenic and barium continuwe to
indicate elevated concentrations in selected wells. The highaaﬁ
lavels faported for the third guarter are 51.2 pg/l for arsenic “
and 630 pg/l for barium as detected in Monitoring Well RMW-3.

snvirird.qertiamiiot o 14
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._'mnBLE 2-5 Results fnr.HEtala in Groundwater for WSQ

AREENIC KO Il Banxuu pgfl L

(GW—RHH2~QZQH
. || GW-RMW3-0250

GW~1024-0390

GW-RMW1-Q330 5.4 ' 478
OW-RMW2-Q390 | 19.3 | 244
GW-RMN3-Q390 . 51.2 630
CW-RMW4-0390 . 23.2 . 219
GCH-RAWW-Q390

GW-FINW—QSQQ

ND - Mot Detected o C
B = Contamination found in_- lab hlank
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3 SURFACE WATER MONITORING

Routine samples wexe collected during the third quarter of
1950 from both on-sita'nnﬁ”qff-site surface water locaticns. All.
surface water samples were analyzed without filtering, unless a .
specific comparison of dissolved versus tdtal contaminant |
concentrations was desired.

3.1 Chemical Plant/Raffinate Pits/Vicinity Properties

buring the third qunrtar, surface uutar samples were -
collected from the nine locations ghown in Pigure 3-1; howevar,
. radiological and chemical analyses are not yet aﬁailnhla from thg"
contract laboratory. Sampling results for uranium, chloride, -
:'fleuride, nitrate, and sulfate for the nine locations will be-.
. " presented in the 1990 Annual Site Env;ranmantal Raport

3.2 -HB1dnn Spring (marry

Samplas from the nine surface water locations in
Figare 3-2, and three surfaca water locations in Figure 3-3, wara_
analyzed for uranium. Cercain locations were alan analyzed for
radium-226, thorium-230, thorium-232, nitrate, sulfate, cliloride,
flouride, 1,3,5-T8B, 1,3-DNB, 2,4,6-TNT, 2,4-DNT, 2,6-DRT, and
' Hitrobenzene. Only the vesulta of analyses fur-nitroarumﬁtic
compounds are presently available from the laboratory., Results
of all other analyses will be presentad in the 1990 Anmual Slta
Emrirnmental Report.

3.2.1 Hitrnarnnntics

A sample was collacted at one location, the gquarry sump
{SW-1008), to gquantify nitroaromatic concentrations. Results of

- anvir3zd.qtr/jenfior ) ' 16
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_this sampling are presented in Table 3-1. The quantified
‘concentrations of the six nitroaromatic compounds ranged fxom
-helow the detection limit to 35.0 pg/l for 2, 4,E—TNT The pnndad

¢ 010Te1

water will be treated for nitroaromatic uumpnunda -and other
organics upon completion of the quarry water treatment plant.
Nitrcaromatic results for the third quarter ef 1990 were naar the
values reported in the 1989 ASER, but were higher than the valuaa

 dur1ng tha first and second gquarters of 1990,

3.3 Springs

Eleven springs around the WSS are sampled on a quarteﬁl}_
bagis. (See Pigure 3-4 for spring locationa). Previous spring
monitoring has indicated that waters from six perennial spﬁings
anﬂ ﬁne'wet—waathé; epring are mgnsurnblf inflﬁanéad_by site-
related contaminants. Thesa'springs.includa SP=6301, SP-6302,

 6pP-6306, and SP~5301 through SP-5304. All spring samples are

analyzed for uranium, and select spring samples are analyzed fﬁ:'

inorganic ilons, metals, and nitroarcmatica. Results for

nitroaromatics only are available from the laboratory at thiﬂ' )
time. All other resultz will be presentad in the 199& Annuasl
Eita Envirnnmental Rﬂport : :

o 3.3.1 Hitroaromatice

' Of the five routinely monitored aprings, four were analyzed. -
for nitroaromatic compounds because of the historical presence of
nitroaromatic compounds at those lncatlons. Spring SP-6302 was

. dry; therefore, a sample could not be collected. The results of

these analysas are in Tahla 3-2 and axe consistent with pravinua
results. :

amvirird.qgtrijan/jot : ' 20
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3.4 HNatiomal Pollutant Discharge Elimination System Data Review

Surface water and effluent samples wera collected and

' analyzed in compliance with the Weldon Spﬁing Site National
Pollutant Discharge Blimination System (NPDES) permit. This.
permit {Number H@mﬂlﬂ??ﬂl} was issued in November 1988, and
addresses storm water and wastewater discharges. Six diacharga
points or cutfalls are ineluded in this permit, and are shown on
pigure 3-5. Outfalls NP-0001 through NP-0005 represent purface

- water discharge and NB-0006 represents the treated effluent

discharge associated with the Administration Building sanitary
wastewater treatment plaﬁt}_ Cuxrently NP-0006 is the only
outfall with effluent limitations. The five surface water
outfalls have monitoring requirements only. Analytical data for -
the third quarter of 1990 is presented for each cutfall in
Table 3-3. |

Radiulagical analyaes of samples collectad -on Saptember 27
are nut yvet available. This is lndicatad on the data tablaes for
outfalls NP-0001, NP-0002, and NP-0005. No discharge due to
precipitatlon occurred in September. Eamples cbtained on _

. September 27 were associated with artificial flow events. Water
" hydrants supplied by the St. Charles County distribution system '
were utilized in parforming flow atudies during this time. Flaw.
'studias were conducted in the southeast drainage by the PMC and
-in the Frog Pond drainage by MDNR/DGLS. For thie reascon, these
values may not be representative of normal flnws_aésucintad with
precipitation events.

Radiclogical Analyeis

Gross Alpha and Teotal Uranium analyses correspond well with
1989 data. The highest uranium lovels were present at NP-0001

apvirird. ghrd jansjof - 24
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- . renged from 20.4 pCi/l to 88 pCi/l, which is slightly lower than

o values for the majority of parameters.

: L. .'..1..‘-:':-_,.-;_-_'-:. B

0‘10?51

(discharge from the process sewer) followed by NP-0005 (surface 3
flow from the sountheast portion of the site combined with . |
discharge from NP-0001). These relatively hidhér levels are
consistent with 1989 data. Maximum values for uranium were 197.2
pCi/l at NP-0001 and 135 pCi/l at KP~0005, which are lower than
maximum values for 1989. | : -

Other outfalls exhibited the following rangs of uranium
concentrations. NP-0002, the drainage from the Frog Pond area,

1989 values., NP-0003, drainage from the Ash Pond Diversion,
'_rahﬁad from 6.24 pCi/l to 96 pﬂifl,'which is lower than the 1989
valuee indicating the continued positive effact of the Ash Pond
' Diversion project. A urﬁniﬁm concentration of 6.45 was present
in the third third quartar sanple collectad from NP-0004,
raffinate pit #4 area, ' '

Other annlysis

Cther analyses anluda physical nnalyais (settlaeable snlids
- and suspended solids} and chemical analysis (nitrate, pH, and
lithiumJ Third gquarter 1990 values ganarally correspond to 1589

- Bettleable =olids were less than 0.1 mi/1 with the
following two exceptions which were measured at 0.1 ml/l:
NP-0003 on Jul. 11 and NP-0002 on Aug. 3. Suspended sollds
ranged from <i.0 mg/l (NP-0005 on Jul. 11) to 488 mg/l (NP-0002
on Aug. 3}. The high suspended solids.m#asuremgnt for NP-0802
was caused in part by an accummlation qf_silf in the small basin
. above the weir. This accurmlation of silt has been removed and.
subsequent suspandad anliﬂa measurements have decreased |
aignificantly. :

amPATITd. qtr/aml ot - 29
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Hitrate valuss are slightly lower than 1989 wvaluee for all
surface water outfalls and ranged from 0.} mg/l (NP-0003 on
August 3) to 1.90 mg/l (NP-0005 on August 3}. Lithium was
detected in outfalls NP-0001, KP-0002, and NP-0005 during the

-third quarter of 1990 and ranged from 0.0070 mg/l (NP-0002 on

July 11) to (.0256 mg/l (NP-0005 on September 27). Thase lavals
arve relatively low and no Maximum Contaminant Level (MCL) exists
for lithium in drinking water. Lithium levels were detected at
all three outfalls in samples obtained on September 27. The

. .sources of flow on this date were water hyﬂranta supplied by the

8t. Charles County distribution network. Aa a control

meagsurement during future flow study, additional samples will be

collected directly from the hydrant source and amalyzed for NPDES
par&materﬂ. Lithium was detected in all three samples for third
quarter 1990 at NP-0002. The PMC will continue to monitor these

‘levals and attempt to datarmina the sourca of lithium in this

drainage.

The diacharge from the Administration Building treatment
plant,"HP—ﬂﬁﬂE, hag effluent limitations for quartarly'aamplaﬁ.
In addition to this quartérly mnnitoring, the subcontractor |
monitore the same paramaters monthly, to assess plant '
performance. All data reported for third gquarter 1390 was in

'campliance with permit effluent llmitatiuns.

Sampling was. conducted in the Little Femme Osage Creak,
near the Weldon Spring Quarry in order to assess erosion control
measures associated with construction of the Quarry Staging Area

"and Water Treatment Plant Facilitias. _Elthnugh the treatment

plant has not yet been constructed, the NPDES permit for this
discharge (MO-0108987) requires that all runoff from construction
and material storage aveas rxemaln within the following limitas

sovirizd. gtr/iae oL . - 30




] .-umum. .
Total Suspended Solids: Less than 50.0 mg/l
. .pH greater than 6.0 and less than 9.0 (standard units)

Samples were collected from SW-1001 and §W-1002 on
August 29 (See Figure 3-2). &W-1001 is located upstream of the
Quarry Staging Area, and represents normelly occurring '
concentrations in this drainaga. SW-1002 is located immediately
downstream of the Quarry Sﬁaging Area. - Water quality impacts =
from QSA construction erosion are assessed by comparing valnes
from th&se-tﬁn-locaﬁiqhﬁ. . Regults frum.thasé samplas.uéra as
follows: ' '

 5W-1001 pH = 6.90  TSS=1.6 mg/l
SW-1002 pH = 7.17 ‘PSG=<1.0 mg/l

These results indicate compliance with perﬁit requirements.

svirasd. gtr/jam/jaf . a:
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4 AIR MONITORING
4.1 Radon Gas
The radon gas monitoring program utilizes a pair of radon
detectora at each of 22 permanent locations; each detector is

exchanged quarterly. Thase detectors ars déplayad at mix _
locations at the Weldon Spring chemical plant, Bix locations. at

- the Weldon Spring quarry, four locatione at the Weldon spriﬁgﬂﬂ'
< raffinate pits, and six off-site locations. 'Radon monitoring

locatione are shown in Figures 4-1, 4-2, and 4-3. On-site -
detectors are spaced arocund the perimeter fences to ensure R
adeguate detection of radon dispersing from the properties under
various ntmuspheric conditions. Locations RD-400%, RD-4004, RD-

4005, and RD-4006 were used to monitor h&ckground levels near thﬂ

pite.

Table 4-1 summarjizes the quarterly and year-tonate avarqga.
radon concentrations detected at all site perimater and off-site
nnnltnrlng locations. Also contained in Table 4-1 ip a "

‘comparison of the measured year-to-date average cnncantrat;on : o
with the Pederally permitted radon concentration for unrastrictad'"”

'_araas of 3 pCi/l (110 Bqg/w*) above background as authnrizad by

U.S. Department of Energy (DOE) Ordexr 5400.5.

An average ambient hackground concantration wae data:minad
by calaulatlng the arithmetic avaraga for tha four hankgrnund '
locatione. This data yialdad a yanrutnﬁdnta average ambient
background radon concentratlon of 0.33 Pﬂlfl for the first thrae

‘quarter of 1990. This concentration was then subtracted from:

tha year-to-date average cuncantrntinn for each mnn;tnrlng _
gtation, and then compared to the DOE guidalina of 3 pCifl &hava
backgrnund :

BV rard, gtr/jan/yof ' : 32
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TABLE 4-1 Calander Quarters 1, 2, and 3, 1990
oo Track Etch Radon Results (a)

BD-1002 1.4 2.1 3.1 ' 2.2 62
RD-1003 1.0 _les 1.0 : 0.8 17

| RD-1004 0.3 : 0.4 : 0.8 ~ {0 §

RD—2001 0.4 ' 0.3 - 6.5 - ] o.a 2
‘ED-2002 0.4 8.1 g.e - -}o.s 2
D 2003 0.4 | 8.1 0.7 0.4 2 .
RD-2004 0.4 o.1 2.4 - | 0.3 1
RD~2045 0.5 0.1 0.4 -~ Vo3 e
| RD-2006 0.4 0.2 o4 0.3 o

SED-4001 0.1 ' 9.1 K 1 a.7 o 0.4

1
RD-4003 0.3 - 0.1 9.3 _ 0,2 o
RD-4003 0.3 ' 0.1 0. 4 1 6.1 o
+RD-4004 0.3 a.1 | 0.7 . Q4 N E
*QO- 4003 0.2 9.1 0.3 . 0.3 o .
+2D-4006 0.3 0.1 0.5 . . |é.3 0 .
{a} Results ude natural background. o o )

{b} ‘Parcent of guideline calculated by taking the year-to-date
_ average minus the average of the background statione divided
by the DOE concentration guidaline for RN-222 is 3 pCi/l -
(100 Bg/m~3) (Annual average above background) for
uncontrolled aresas.
~* Denotes background station
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_ﬁadnn cuncantratians_aﬁ the site perimeter and at off-mite
locationa ware lower for the third quarter of 153%0 than fqr:tha'

- third quarter of 198%. However, they aré_within the typical.

3r&nge-expectad during years of normal precipitation. The

. quarterly radon concentrations (background included} ranged from

0.3 pCi/l at two locations to 3. 1 pCi/1 at mnnitnring lncatinn

'nn-lﬂuz.

Radon concentrations found in the quarry are higher thaﬁ

R concentrations meagured at.other locations because the radium -

concentratiuns in guarry wastes are typically much highar than
other areas, and becauss the quarxy is a large depres=sion in: the

"_terraln with side walls ranging from 3 to 15 meters {10 to 50

feet) high. In c¢onjunction with stable matanrclagical _
conditions, this configuration tends to trap amanatlng radon.

* within the quarry and raise the concentratians along the quarrr

perimeter.

‘4,2 - Gamma Radiation Exposure

To monitor exposure from gamma radiation, 22 monitoring

~ stations using spherical envirommental thermoluminescent -

" dosimeters (TLDs) were daployed The mnnitnrlng ptation

locations are the Same as the ambient radan monitoring 1ucatiens :
{see section 4. 1).

Table 4-2 summarizes the guarterly and year-to-date results |
of total gamma radiation monitoring at the 16 WSS perimeter
monitoring stations, Francis Howell High School, the Weldon

.Sprinq_hrmy Rasarve Trainjng~hxea, and at the four background .

monitoring stations.
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TABLE 4-2 1990 Envirqnﬁental TLD Results (a} .

*TD-4001

PN 4002
204003

i T

| *Td-4005

[ *+TD-4006

{a] Results include natural hnckgrnund

- Denotes loss of TLD
Danotes background statioen.

(b} Year-to-date totals for locations where some quartarly data

' is vnavailable was calculated using the average of the
existing quarterly data in place of the unavailable data,
‘Due to rounding of valuee, the sum of the quartarly data may
not egqual the yaar-ta-data total.:
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The yearly average hackgrnund gamma exposure as measurad .
nwith TLD= in 1989 was 6B mR/year. This would beé equivalent to 51
mR/9 months which is comparable to the monitoring results of 45
mR/9 months obtained in the third guarter of 1990. This
agreement with 1989 mmﬁitoring results was expacted because no
- significant changes in the configuration or location of the
wasteg has occurred.

Due to external vandalism, the third quarter TLDs were
:missing for monitoring stations TD-1005, TD-3002, TP-4001, and
TD-4005. In order to calculate a year-to-date total gamma =
exposure rate, the missing quarterly data wers replaced with tha:
average of the rﬁmalning guarterly TLD rasults for those
mnnitnring stations.

4.3 Radioactive Air Particulates

Eleven air particulate samplers monitor the Weldon Spring -
site. Five of these (AP-2001, AP-2002, AP-3003, AP-3004, and AP~
2005} are located arcund the chemical plant (WSCP) perimeter and
two are located around tha gquarry perimeter as showm in
Figure 4-3. Three monitoring stations (AP-4006, AP-4008, and AP-
4011) are located off gite at sensitive receptor locations, =

including Francis Howell High School, the Army Reserve property,
" and a residential site west of the quarry. The monitoring _ _
station at the August A. Busch Wildlife Area (AP-4007) is uszed to
monitor background levels in the vicinity of the WSCP. The off-
site monitoring stations are also shown in Figure 4-4, - -

The sampling station riear the August A. Busch Wildlife Area .
{ABWA)} headgquarters is used as a background air_mnnituriﬁgﬂ '
' atation.. This station ie approximately 0.8 km {0.5 mile) from
the WSCP parimatér in & northwestern direction. The terrain -
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- betwasn the WSCP and this sampling station is hilly and fnrestad,
providing a SLgnlficant physiual barrier to airborne partlculatas _

originating from the WSCP/WSRP. In addition, winds from the
. southeast are relatively rare at the WSCP.

Tabla 4-3 pummarizes the quaxterly average concentrationa
and the standard deviations for the 11 air monitoring locations.
The quarterly average concentration for each monitoring location -
‘was calculated by averaging either the weekly air particul&taf=
. analysis results or.the counting inntrument's lower limit of
detection (LLD), whichever was greater. The "<* sign in '
Table 4-3 appears whan the actual average is less than the
calculated average due to the use of LLD values in the ' .
calenlation. Locations AP-1009 and AP-1010 were not in uparation
' for five weeks due to vandalism. All of the other measurements
at the two locations were above the LLD values. The standard_
'daviatiﬁn for each of the monitoring locations was calculated .
'uqing only results that were above the LLD. - '

The third guarter net alpha concentrations ranged from <1,34
X 107 pCi/ml to 2.12 X 10 pCi/ml with <1.6% X 10™"* uCi/ml-
detected at the background station. o

- 4.4 mtm

Afr sampling for asbestos has been performed on a routine
. basis for two years. Thé monitoring data indicate no elevated
levels of airborne asbestos during both asbestos abatement . _
operations and during pericds when no ashestos activities were in
‘progreas at the site. Since asbestos removal and handling '
operations were not in progress during the third quavter,
perimater asbesteos sampling was not performed. Upon cammencamant
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. TABLE 4-3 Third Ouarter :990 Radiological Air Particulate .
Rezulte '

R QUARTERLY AVG. STANDARD
_IDENTIFICATION | CONMCENTRTION DEVIATION
. NUNBER 1E-15 pCi/ml) | (18-15 pCi/ml) |

AP-1009 .57 4.24
AP-1010 2,12 7.96
AP-2001  <1.36 3.5

| ap-2002 <1.72 5.17

1l ap-2005  <l.59 | 3,08
AP-3003 <1.19 - 1.89
AP-3004 <1.36 - 4.5%
AP-4006 ' ' <1l.4 . . 3.37
AAP-4007 . <1.81 . 6.36
AP-4008 <1.56 6.57
AP-1011 : <1.3 4.25

‘% Indicates backgrnund munitnr station.
o convert pCi/ml to quH“3 multiply by 3.7B10.
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of any additional asbestos abatement nctivitias, asbestos air '
particulate menitoring w:l.ll resume .
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