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_ The purpose of this Quarterly Envzronnlzental Data Summary is to provide to‘ he publre-
preliminary data acquired as part of the Weldon Sprmg Site Remedial Action Project: (W SSRAP)

Vi
environmental monitoring program. The document summarizes the preliminary envi ‘onmental

data, hrghlrghts any potentially  significant ﬁndmgs and offers tentative mter]:rgtatrons

Vahdated data and final mterpretatrons will appear in the 1992 annual site envrronmenI al report.
: f

!| i P (| I} I‘ )
This report includes preIrmmary data fror‘n environmental momtormg ‘activitie |1s at the
Weldon Spring site (W SS) during the fourth qulaner of 1992. Groundwater; surface wa‘ter and

air samples were collected in order to momtor potential exposure pathways. '”“nalytlcal

g

parameters included radionuclides, mtroaromatrc compounds, metals, inorganic amcns and

\ I I

d assess

3 1{‘

direct gamma exposure. The results are used to evaluate possible exposure. scenanos
the impact of the contaminants at thehsrte on p!otentlally exposed populatlons

: ‘?; S
Contaminated ground water did not affé ctthe St. Charles County well field.

4
;
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1 INTRODUCTION

: Thi_s quarterly report summarizes the findings from the routine environmental mohitoﬁng '
‘programs at the Weldon Spring Site Remedial Action Project (WSSRAP). Th’ese» quarterly

reports supplement th;i annual site environmental report (ASER) by providing interested outside =

agencies and organizations with more frequent access to WSSRAP data (Appendix A). They
provide data resulting from routine environmental sampling as described in the WSSRAP
Environmental Monitoring Plan (EMP) (MKF and JEG 1992a) and a brief intelpretation of that
“data. - ' ' ' : L

It is the goal of this document to summarize and briefly discuss the data, highlighting A
_ data that differ significantly from historical observations. The full interpretation of these data-
(as well as data in other QUarterly summaries) will be undertaken in the 1992 ASER. It is
. recommended that interested readers refer to previous EMPs; ASERs, and project documents
for more information on: existing site conditions, site history; transport mechanisms, and
quantified contaminant levels. The monitoring scheme for every calendar year is established
prior to that year in the annual EMP. Each sampling location to be monitored during the
upcoming year is ideéntified in the EMP and the schedule of analytical parameters is tabulated
for easy reference. These reports may be obtained by visiting the WSSRAP reading room or
- contacting the WSSRAP Community Relations Manager at (314) 441-8086. |

- . These quarterly reports are intended to include data from all environmental monitoring
programs conducted at-the WSSRAP including groundwater, springs, surface water, National
Pollutant Discharge Elimination System (NPDES), radon gas, gamma radiation, and air
particulates (including asbestos and radioactive particulates). This document summarizes the
'preliminary ‘environmental data, highlights any potentially. significant findings, and offers
. tentative interpretations. Validated data and final interpretations will appear in the 1992 annual
.site environmental report. Because standard turnaround time to receive data from the
laboratories is 45 days, not all fourth quarter data are available for reporting. These data will
be reported in the 1992 ASER. Sludges and soils are not sampled ona routine basis; therefore,
analytical results for these parameters are not included in this report. Trend analyses are being
- prepared from historical data for surface water, groundwater, and air pathways. These analyses
will be presented in the 1992 ASER. Quality control (QC) data for the fourth quarter and fifth
and sixth bimonthly periods, along with all other periods, will be presented in the 1992ASER.

m:\users\joanne\thomas\4thqtr.92 ' 1



2 GROUNDWATER MONITORING

"!

= l]ososss

1\‘

| .

_ The groundwater is sampled regularly at both the Weldon Spnng Chemlcal PlantArafﬂnate

' prts/vxcmrty properties (WSCP/WSRP/VP) and the Weldon Spring Quarry (WSQ) IW\ Due to
Ji

differences in the environmental settrngs and lsources of contaminants, separate morntonng
schedules are followed. Therefore, results of groundwater monitoring at the WSCP/WS\RP/VP’

and WSQ will be discussed separately

2.1  Chemical Plant/Raffinate Pits"/Vicinity‘; Prbperties

oo
)

I

.“'

|

i

g

il

!

Groundwater at the WSCP/WSRP/VP arleahls momtored on a quarterly or serh1annual

40

~basis. -Locations are given in Figure 2- 1. The number of wells sampled quarterly has increased

substantially; a complete list of wells scheduled for

“in the 1992 Environmental MomtormgtPlan (MI?F and JEG 1992a). Total uranium,
anions, and nitroaromatic compounds ;“are measlured during each monitoring period

quarterly and semiannual wells. Othe'r
the first period for all wells.

- 2.1.1 Nitroaromatic Results- . w ‘

T
iy

. ! e
radrologlca

§
I
[

1

|
)
S

.

I

i" |

4“

lquarterly and semiannual samplmg s given

1ﬁc‘rgan1c
f ; or both

1 parameters are measured annually slurmg

i

3‘ ll_' |

Table 2-1 contains mtroaromatrc ldata from samples collected from the groundwater wells

monitored quarterly. Nitroaromatic compounds |were detected in 15 of the 34 1

Table 2-2 ‘contains mtroaromatrc data

monitored semi-annually. Nltroaromatlc compounds were detected in 9 of the 27 logations. - -

from samples collected from the groundwater wells

I3

LU

ations.

M l
iy

Concentratron levels for these compounds are w1th1n their historical range, with the foll:)wing
“exceptions: a new 2,4,6-trinitrotoluene (INT). h1gh is recorded in well MW-2006 and a new
1,3,5- tnnrtrobenzene (TNB) low was measured i m MW 4013.

2.1.2 Radiological Results o

The upper bound for natural ura

for uranium; however, the proposed ma

m:\users\joanne\thomas\4thqtr.92
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nium bac’kground concentratlon in groundwater
WSCP/WSRP/VP has been determined! fo be 3. 4
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TABLE 2-1  Fourth Quarter Nltroar tlc Results for Groundwater.{ at the 7
WSCP/WSRP/VP >I z: A :
; j |
I T , ~ TR
E _ NB 1,3DNB .|]i 2)4-DNT | 2,6-DNT 2,4,6-TNT | .3,5-TNB
Sample ID - waly wam 0 wem | wem | (wan) g
: : i ; } T
GW-2001-Q492 ND ND | 0.098 0.051 "~ ND ;i\‘ 0.034-
. K ’ nE | : . : Al
GW-2002-0492 ND oo b 0.51 ND Bino
= K - . i B v l( ] . 0
flew-2003-0492 ND ND | 0.9 1.2 “ND M ND
= ‘I 8 i § A i
"GW-2030-O492 - oo | o [ o.as .12 14 ::}}M‘L 10
: : T T - ) B T
|lew-2032—o492 NA - NA il INA © NA NA d  NA
- "GW 2033-Q492 ND iND SR !;3.8 7.8 29 . ‘1_\#[“1‘1;9.4 -
Irw 3003-0492. ND ~ |ND. | 0.058 . 0.098 ND HND
. : T i
"GW 3006-Q492 ND iND | IND ND ND ‘{ﬁ‘pm‘wo
: G : TR
"GW—3008-Q492 - ND 'ND 1 012 -} 0.29 ND il *ND
. ‘ T : _ I
I[Gw-aoos-msz ND 'ND - |4l 0.30 0.17 ND ilo.36
» = T , . , e
";N-‘3023-Q492> ND ND 1 70 71 0.040 d '‘ND
5 o N : H . i I “
GW-4001-Q492 ¢ ND 0.13 | 6.5 3.9 1.3 M. jas
: . i ! 3 i . E My
GW-4002-Q492 1 NA NA NA NA . NA ‘; NA
- T I
"GW~4003-Q492 _ ND ND 4 ND ND ND )
’ e i Fl I - Tl 4
_ "GW-4004-Q492 . ND /ND 1 N . ND ~owo | e
' T T L ‘ - .
IEV—4005-0492 ND ND i ND ND ND ,gtﬂ ND
' - ’ | ool ’ g i
GW-4006-Q492 ND ND | 0.8 33 ND @H‘ 17
GW-4007-Q492 . NA NA i~ NA NA NA ‘L\ N
: I V] e
GW-4008-Q492 ND ND i ND -~ ND ND “M“ND
. A } il
GW-4009-Q492 NA f\!IA 4 Na ‘NA NA ;3\ NA
. 7 " E i ' . T
IBV-4010-Q492 ND r\‘;o | ND ND " ND 'WND
. . | b b
“GW-401 1-Q492 ND ND | ND ND ND L
] : . il : il , H
"GW—401 2-0492 ND ND 1 b ND ND w’ “
: : - —
"GW—4013-Q492 ND ND j| 0.081 0.63 . 0.032 )28
' . . | . Wl
: "GW-4014-Q492 : ND ©ND v{lp 0.076 0.036 '@p}so
"GW—4015-Q492 , ND ND 10.084 0.90 ND lo.85
, ‘ ' : [T TN
"GW-4016-0.492 ND ND I Nb ND ND :M“‘t\p
- : : T i
"GW-4017-Q492 ND -~ ND | Np - ND ND lIND
I T . NG
uew-401,s-o492 ‘ NA NA i NA NA NA HlinA
T N
. T 1
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TABLE 2-1 Fourth Quarter Nitroaromatic Results for . Groundwater at the

' WSCP/WSRP/VP (Continued)

v NB © 1,3-DNB 2,4-DNT 2,6-DNT 2,46TNT .| 1.35TNB
Sample ID wah - | wal) wgh - wgh) wgh (wg/l)
GW-4019-Q492 NA ‘NA NA - NA NA NA
"GW 4020-0492 ' ND ND ND " ND ND ND
' "GW 4021-0492 ND ND No | ND “ND ND
"GW 4022-0492 ND. ~ND ND ND ND | ND
"GW-4023»Q492 | ND "~ ND 0.087 0.042 - Ty , 0.16

. NA - Not Available
ND - Not Detected

converts to 13.6 pCi/l (0.50 Bq/l) using a new site-specific conversion factor of 0.68 pCi/ug
(assummg isotopic equilibrium). The increase to 13.6 pCi/l (0. 50 Bg/l) from the prev1ously

reported value of 12 pCi/l (0. 44 Bq/l) reflects improved quantification of the average -
U-234/U- 238 activity ratios for uranium present at the Weldon Sprmg Site Remedial Action

Project (W SSRAP)

Total uranium results for samples from the wells monitored quarterly and semi-annuélly
at the WSCP/WSRP/VP are presented in Tables 2-3 and 2-4. Uranium concentrations remained
within historical ranges at locations for which data are presently available except for wells
MW-3003 and MW-2030, where a new high and low were recorded, respectivély. o

2.1.3 Sulfate and Nitrate Results
Sulfate and nitrate concentrations are measured during each monitoring pedod. Results

from the wells monitored quarterly are shown.in Tables 2-3 and 2-4. Fourth quarter and semi-
annual results are within historical ranges with the exception of a new nitrate low in MW-2003.

The nitrate level in MW-3003 and. sulfate level in MW 4023 were the highest recorded values

in these wells since 1989. These values are thought to reflect natural fluctuation in these wells.

m:\users\joanne\thomas\4thqtr.92 . 5
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' TABLE 2-2 Semi-annual Nitroaromatic, Results for “Groundwater
WSCP/WSRP/VP i | S -
. ' 4 il 1.
NB - 1,3-DNB 12,4-DNT 2,6-DNT | 2,4,6:TNT
. Sample ID : (g (gl 4w (wal) (g
' T T : :
GW-2004-5292 ND _ND 1 ND ND ! ND
"GW-2005«5292 ND ',r‘l;u) | olos2 0.14 ND
IIGW—2006-3292 . ND Ao | o 3.02 2.18
. ‘ i | .
: "GW~2007-8292 ND o | fo ND ND
; 4o .
"Gw;zoos-szsz ND ,ri,u: \| 0.080 1.0 ND
' . 1 T
low-2009-5292 NA NA’ t NA NA NA
‘ ' T T .
GW-2010-5292 ND ND i| 0.079 0.53 0.40
GW-2011-5292 0.042 ND | o110 1.6 ND .
. ) ! |
low-2012-5292 . ND ND | olzo 2.4 0.68
_ B TR
IGW—2013-5292 ND 0i22 - il olzo 9.1 0.76
§ i B
IEW-zoM-szsz 0.033 ND i 0lt7 0.90 ND
_ "Gw-éms-szsz ND ND | ND ND ND -
— : i ST
"@:W-zow-szsz ND. ND | ND ND 'ND
: ] T - -
|EW»2018»,5292 ND ND ND ND -ND
' . o T 2 ] T -
‘ le-zme-szsz ND ND | ND ND ND
it 1 . 7
GW-2020-5292 ' ND ND ! o'.c_>531_ ND ND
GW-2021-5292 ND ND | ND ND ND
le-zozzszsz ND ND A ND ND ND
, - T Tk
“;v-zoza-szsz ND ND i 'ND ND ND
) > i ! ‘u
|GW—2024—5292 ND . ND ND ND ND
T :
"GW-2025-3292 ND ND { ND ND ND
‘1 |
"GW~2026~8292 ND ND ND ND ND
"GW-2027-5292 ND ND | ND ND ND-
GW-2028-5292 " ND ND i ND ND ND
: . ,
GW-2029-5292 ND ND i ND ND ND
: ) T
|lcw-2034-s292 ND. ND 1 ND ND ND
' ‘ T
le-sms-szsz ND- NE i ND ND ND
: i | “
NA - Not Available 5 -
ND - Not Detected "i !;
+ "
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TABLE 2-3 Fourth Quarter Uranium and Inorganic Anion Results for Groundwater at

the WSCP/WSRP/VP_(Continued)-.

Nitrate Sulfate Uranium
Sample 1D {mo/h {mgh) - pCi/)
GW-4018-0492 2.10 7.70 0.4 |
GW-4019-Q492 0.28 9.20 1.6
GW-4020-Q432 ND 119 13,
GW-4021-Q492 ND 245 3.6
GW-4022-Q492 0.24 375 3.9
GW-4023-Q492 4.40 145 2.0
ND - Not Detected
NA - Not Available
m:\users\joanne\thﬁmas\‘%thqtr.92 8
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- TABLE 2-4 Semi-annual Uranium and Inorganic Anion R_eéultsfor Groundwater at the

WSCP/WSRP/VP
: . Nitrate - Sulfate ] Uraﬁium -
Sample 1D C (mgh - (mg/h (pCifl)
GW-2004-5292 . 0.26 I 10 089
GW-2005-5292 . , ' : 628 286 0.66
GW-2006-5292 | o | 1.00 322 ND .
GW-2007-5292 ' ND ‘  ra7 - ' ND :.
GW-2008-5292 - 0.84 380 -  0.68
GW-2009-5292 - . ONA I e | e :j
6W-2010-5292 . . o By . 30.7 0.68
GW-2011-5282 : 4_.96 130 - 05 .
GW-2012-5292 ‘ o037 | ert | o8
GW-2013-5292 - ' : 1 . os0 20.2° 0.4
GW-2014-5292 , ‘ 0.82 . 33.3 : " 0.81
GW-2015-8292 - ' 0.15 125 .. ND
GW-2017-5292 | 0.28 701 . so
GW-2018-5292 . o4 9.0 | oss
GW-2019-5292 - -~ ND 1 41.7 25 ]
GW-2020-5292 - . . 0.23 139 3.1 '
GW-2021-5292 ' o - .~ ND 1. 14.0 ‘ 1.1
GW-2022-5292 : ND 140 ) - A ND
GW-2023-5292 S 011 14.4 - 2.4
' GW-2024-5292 o . 010 . Eag ©ND
GW-2025.5292 ~ - C : 0.08 o 158 0.95
GW-2026-5292.  nNp 14.0 : NA
GW-2027-5292 - . | ‘ NA NA - 0.2
GW-2028-5292 o NA " NA s
GW-2029-5292 _ ' 0.31 245 1.3
- GW-2034-5292 - o3 | 645 15
GW-3019-5292 | - ND : 6.40 2.0

'ND - Not Detected
NA - Not Available

m:\usersijoanne\thomas\4thqtr.92 - 9
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2.2 WeldonuSpring Quarry o

e

: Groundwater at the WSQ has become radrologrcally and chemlcally contamma ed as a

|
result of contact with, or mrgratron from, wastes present in the ‘WSQ. Monrtong}rtgi of the
i

groundwater at and near the WSQ 1s of partrcular concern because of the proxrmr y, of the -
St. Charles County well field. The well field i 1s located approxrmately 0.8 km (0.5 mr) to the

il i

south of the WSQ. Monitoring of contammants m groundwater and the protectron off [ tthe well

field is a priority at the- WSSRAP ‘j g, _

i
L

r}f r b’l

. |

o

Groundwater is currently berng monrtored |at 48 wells located in and around thl

area. Groundwater at the WSQ and sulrroundmg areas is monitored on a brmonthly or{"warterly
In.

b
basis as detailed in the 1992 Envzrormenzal Momtorzng Plan (MKF and JEG 1992[a) All

~ monitoring well locations are shown in Frgures 2 |2 and 2-3. These wells momtor groundwater
in both the bedrock and alluvial aqurfe IS assoer!ated with the WSQ I | ‘
; S B

2.2.1 Radiological Rasurts L1 .‘ .

Radrologrcal data are presented in Table‘s 2 5 through 2-7 for samples collected for the
fifth and- sixth bimonthly periods and the fourth quarter The results show typical ﬂuctuatrons a

 near the average levels in the WSQ area, except folr an elevated uranium level that wasj reported

in the sixth bimonthly period in MW 1028 (1; OO@) pCi/I). This value is consrderedk]!to be an
‘erroneous laboratory value based on historic averages and has been submitted for valrdatron
Detectable concentrations of uranium were rndrcated from the St Charles County RM’W series
and productron ‘wells. 'In addition to being ]wrthrn historic averages and represerm :
background levels, these levels are the result{ of lower detection limits for uramu{m‘

- r

analytrcal testing. ]I . o 4[} |

1o il

durrng

The St. Charles County RMW: “series and productron wells are also sampled anrrrually for _

- gross alpha. The results of this analysis are presented in Table 2-7. The concentranons in the
~ St. Charles County well field are consistent wrth "background values of waters in or e ear the
- WSQ. ' ' ' il

1
l

?} 1| S l‘;
f

;,

3
1
. A ) b
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TABLE 2-5 Fifth Bimonthly (Sept/Oct) Uranium and Inorganic Anion Results for
Groundwater at the WSQ

_ . Nitrate Sulfate B Uranium
Sample ID’ {mg/l) {mg/l) . . (pCi/l)
GW-1002-B592 . , 0.57 40.7 2.0, °
‘ew-1004B892 030 ' 238 - 3800
GW-1005-8592 _ : ND : 180 o 2100
GW-1006-B592 ‘ 0.22 208 2300
GW-1007-B592 . . 0.21 ' 126 140
GW-1008-B592 o . ' ND s 270 | 3700
GW-1009-B592 ' ND : 271‘. | ' a7
GW-1010-B592 ' ND. 1  0.49 ND
GW-1011-B592 . | ND | 19.7 - 15
GW:1012-B592 ‘ , 0.80 _ 62.4 | 4.1
GW-1013-B592 0.22 - - 106 B 750
GW-1014-B592 .8 _ 0.22 | 102 © 870
GW-1015-B592 S ' 0.32 297 |~ 1300
GW-1016-B592 _ 0.15 242 . | . 4as0 |
GW-1026-B592 - ' " ND o 069 0.41
GW-1027-B592 e 0.22 e 109 - " 540
GW-1028-B592 P ND 81.7 . 1.30
‘GW-1029-B592 : - 0.15 69.2 2.4
GW-1030-B592 e 0.52 814 A
GW-1031-8592 o ND , 30.8 - » 23
GW-1032-B592 : ND | 246 1300
GW-1034-B592 . | 095 73.1 22
GW-1035-B592 - - ; 0.17 405 . 0.75
GW-1036-B592 B D A 850 5.6
GW-1037-B592 ' ND ' 16.7 - . os
GW-1038-B592 : : ND ' - 429 _ 2.7
GW-1039-B592 ND - 52.0 . 12

ND - Not Detected
NA - Not Available

m:\users\joanne\thomas\4thqtr.92 ' 13
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TABLE 2-6 Sixth Blmonthly (Nov/Dec) Uramum and lnorganlc Anion Res‘u ts for
‘| i
Groundwater at the WSO | ;} I‘! ﬂ
i il
: ] Sulfate = Uran‘i?’lﬂw
4 e ||
Sample ID - Amgfh) (pCil) Hﬁ .
. . [
GW-1002-B692° .60.8 2.7} 1
, —
GW-1004-B692 238 2700}
: piih I
GW-1005-B692 164 1600},
' : R R |
GW-1006-B692 406 3300 |
: =
.GW-1007-B692 80.3 300, |
A . & . .\: I . ’ ﬂ "‘
GW-1008-B692 ) : ND ! 228 - 8000}
) g A : R
- GW-1009-B692 ' : e NE !l . 257 , o.g;,‘k" :
; g il
GW-1010-B692 o , ND i 1.20 N!f! |
GW-1011-8692 . ND | 43.3 . 95|
. : ‘ e
| i Al
GW-1012-B692 ‘ ik 1.1‘0 ! 63.8 23{ |
' N oA i
GW-1013-B692 : i CNA ] _ NA _ sqoﬁr
GW-1014-B692 : ' ' NA o NA
: — o .
GW-1015-B692 _ C : 1.00 | 251
GW-1016:8692 : S 0.45 | 243
) ] d - il .
GW-1026-B692 : 'ND ! , 0.71
: b
GW-1027-B692 _ _ ‘ 0.34. | 11
= a ) | i i
GW:1028-B692 C : NA | : NA'
. . ¢ ’ . ol ’
GW-1029-B692 0 ND | 67.9
0 N
' GW-1030-B692 0.76 70.1
GW-1031-B692 ND. 29.0
i
GW-1032-B692 ND 241
1]
GW:1034-B692 0.93 62.9 7
§ i ’
GW-1035-B692 o.ﬂz 40.1 \
' ' i
GW-1036-B692 ND '65.2
GW-1037-B692 ND 58.0
~ ] A
GW-1038-B692 ND 64.3
GW-1039-B692 ND 17.3
ND - Not Detected 1
NA’- Not Available |
|
|
= !
m:\users\joanne\thomas\4thqtr.92 14
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TABLE 2-7 Fourth Quarter Uranium, Gross Alpha and Inorganic Anion Results for

Groundwater at the WSQ

~ND - Not Detected
NA - Not Available

’

NR - .Sampling Not Required During Fourth Quarter

m:\users\joanne\thomas\4thqtr.92 :

: Nitrate Sulfate  Uranium Gross Alpha
Sample ID : (mg/l) - {mg/) (pCiNl) {pCih)

GW-1017-Q492 ~ ND ' 0.51 " nD NR ‘

. GW-1018-Q492 | ND ‘és‘o ND - 'NR

GW-1019-Q492 ND 0.3 ND NR

GW-1020.0492 ND 11.0 ND NR

GW-1021-Q492 ND 1.50 0.54 " NR

GW-1022-0492 ND 0.43 ND NR

GW-1023-Q492 - ND - 3.90 ND . NR

GW-1024-Q492- 0.15 3.30.. ND ND ’
“GW-1033-Q492 ND 9.60 1.2 NA

GW-RMW1-Q492 0.15. \A16.2 1.4 3.5

GW-RMW2-Q492 0.19 23.2 5.1 8.7

GW-RMW3-Q492 0.16 10.5 0.3 7.4

GW-RMW4-Q492 1.10 24.7 1.3 ‘ND -

- GW-PW02-Q492 NR- NR ND ND

GW-PW03-Q492 NR NR 0.6 ND

GW-PW04-Q492 NR NR ND ND.

GW-PW05-Q492 NR NR ND 2.5

GW-PW06-Q492 NR NR ND ND :
- GW-PW07-Q492 NR NR' 0.2 ND }
GW-PW08-Q492 NR NR 0.2 2.2 . ~l‘
© GW-PW09-Q492 NR NR ND ND |
GW-RAWW-Q492 “NR NR ND - ND.

GW-FINW-Q492 NR NR 0.2 " ND



Ii
i
Sy
!
.}‘
it
l

2 2.2 Nltroaromatlc Compounds Results i‘ |

Analytical results for the ﬁfth rland srxth brmonthly penods and the fourth quT!umter for
W[

nitroaromatic compounds are presented in Tables 2-8 through 2-10. No monitoring! locatrons

south of the Femme Osage Slough showed detectz'tble concentrations of nitroaromatic coprpounds

during the fourth quarter of 1992. Nrtroarom‘atlc levels have increased in.the srxtlll ‘period

‘monitoring well MW-1002 located on the quarryi rim. The distribution and magmt[ude of
L

nitroaromatic contammatron in the remainder of lhe 'wells near the quarry remain consistent with

1

: hlstoncal levels. LN }*’. : ; I o . B : hl |

: I : i [

. ] N | i'i_:'t‘f |

2,2.3 I_norganic Anions Results l: - * [ I}

' ‘i | i
h =

Two inorganic amons, mtrate and sulfate are sampled in all of the wells momtored at

the WSQ. The analytical results for the fifth and 51xth bimonthly periods and the fourth quarter

are .presented in Tables 2-5 through 37, The nitrate and sulfate results for thei WSQ

groundwater samples continue to be w1thm hrstoric ranges The results continue to mdrczmte that

* elevated sulfate levels are present in groundwater;wnhm the WSQ and north of the Eemme

“ lll |

Osage Slough T 1 .‘1 B
' ‘ |
: P *?‘

2.2.4 Metals Results:- e b o k

» |
a0k I

ll : : q
i

Al wells in the WSQ momtormg progrzlm rare sampled for arsenic and banumE The

results for the fifth and sixth brmom hly penods“ and the fourth quarter are prese;::}nlf;ted in
Tables 2-11 through 2-13. Arsenic levels were consrstent with historical and background ‘”‘values
l

for groundwater in the vicinity of the WSQ Barl‘rurln levels have remained elevated, but

ER|

historical ranges in the wells in the vacmrty of the Femme Osage Slough. Elevated

concentrations have been indicated in momtormngell MW-1010 located adjacent to the;lFemme

Osage Slough An e]evated concentrat10n of banum has been detected in momtorﬁ'"lg well

wrthm .

metal

hlstonc average for this and surroundmig momtormg wells.

tn:\users\joanne\thomas\4thqtr.92 ) . . 16
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i

TABLE 2-8 Fifth Bimonthly (Sept/Oct) Nitroaromatic Results for Groundwater at the

WSQ
: NB 1,3-DNB 2,4DNT | 26DNT | 2467NT | 1,35TNB

Sample ID (ugh) (g {ugh) {ugh) (wal) (ugh)
[lew-1002-8592 : ND 0.33 0.10 8.3 30 200
.Ikvv1oo4sssz ND . ND 35 43 12 . 6.2
 "va1oo5Bé92 ‘ ND ND 0092 | o0.028 ND ND.
"va1ooesssz ND " ND 0.080 0.63 17 " 6.0
Ika1oo¢essz ND N ND. TR ND ND
lkvv1oo&5592 1w ND | ND N | ND -~ ND
"va1ooaaész . ND ND ND ND ND | >
”va1o1oeész " ND ND  ND ND - ND ND
1&v¢1o1rs§sz o ND ND w | wo ‘ND
Ikvw1o1zessz S ND ND ND ND . ND ND
GW-1013-B592 ND ND ND "ND , ND ND
GW-1014-B592 : ND ND 003 | wo | D Y
GW-1015-B592 ND 022 0062 | ‘os4 - 20 120
"va1o1&3592 o ND ND oo | 02 18 . 90
"va1ozeessz ND ND | N - ND ND
"GV%10278592 : ND ND 19 5.8 6.5 D
kvw1oz&5592 ND ND N | ND N | wo
GW-1029-B592 ND ND . - ND o ND ND
GW-1030-8592 “ND ND 0.044 ND - N ND
|kvw1oatsssz : ND ND ND ND " .ND o
GW-1032-B592 |  ND - 015 | 0.4 038 | D
llow-1034-B592 w | W . ND “np | wp
GW-1035-8592 ND ND ND- ND o | o
GW-1036-B592 . ND ND  w ND ND | D
GW-1037-B592 ND ND ©ND ~ND -~ ND ND
"va103é3592 ND ND ND 'ND "~ ND ND
"va103&8592 .‘ ND Y ND o | wo _ ND

NA - Not. Available
ND - Not Detected

m:\users\joanne\thomas\4thqtr.92 ' 17



TABLE 2-9

Sixth Blmonthly (Nov}Dec) N|t

i
A
1‘}
h

lz
i },
1
A

roaromatlc Results for G

i
I
l

“1‘ - .

roundwat‘e“j at the

il | 030593 -

1]
WsSQ [. | 4{;‘ |
' G N
: NB 1,388 .| {2,4-DNT 2,6DNT . | 24,6 TNT
Sample ID (g W/ b (e {wa/l) {wall)
' : 4 B .
{lew-1002-B692 ND- 0l47 { 0:26 42 120
: ] » :
Ikw.wo«;-aasz ND. ND i 3.2 3.5 9.5
: | e :
"GW—1OOS B692 ND ND ?ﬁ 011 .0.026 ND
| ST
"GW 1006- B692 ND ND 1 oou2 0.68 1.2
. T
"GW 1007-8692 ND. ND % ND ND ND
T T :
"GW—1008-8692 ND ND i ND- 0.051 0.26
: : 1l '
"Gw-mos-ssez ND - ND I Ao ND - ND
- ) T
[GW»1010~8692 ND- ND | ND ND ND
GW-1011-8692 ND ND | ND _ND ND
: i T . :
GW-1012-B692 ND ND ! ND ND ND
' i T .
flew-1013-B692 ND ND }i 0.030 ND ND
_ - i ;
||Gw-1o14-3692, ND- __ND '0.044 ND ND
1. T T : :
GW-1015-8692 ND 0.45 1 0.062 0.46 15
= T T
GW-1016-B692 ND ND i ND 0.096 1.4
"] TR ‘
GW-1026-B692 ND ND i ND ND ND
’ W [ . ;
"GW-1027-8692 ND ND 3 e 1.3 9.5
S 2 ‘;.:| 1 7 =
GW-1028-B692 ND ND | ND. ND ND
' 2 g 4
GW-1029-B692 ND ND 1, ND ND ND
' ) | . 4 '
GW-1030-B692 ND ND 10.045 ND ND
' o - it
'"GW-1031-8692 ND ND . i ND ND ND
(I 7 1 3 i
GW-1032-B692 ND ND i o.{ 1 0.11 10.098
: R o
[GW-1034-8692 ND ND ‘1‘ ND ND ND
. T
. "GW-1035-8692 ND ND | ND ND ND \
. [ 1k ' W
“@w-msseesz ND ND gz ND “ND ND IND
IGW—1037~8692 ND ND { ND ND ND ;tipr
: v \ TN " i
GW-1038-B692 ND ND ;j ND ND ND E!:
. i TN W
GW-1039-B692 ND ND Y ND . ND 41‘."\'“3
‘i i} T“——‘
NA'- Not Available - gy ;
ND - Not Detected Pk s
L !‘ ' “‘! .
' . . | i! ' . b
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TABLE 2-10 - - Fourth Quarter Nitroaromatic Results for Groundwater at the WSQ
l - NB 1,3DNB | 2,4-DNT 2,6-DNT 2,4,6-TNT 1,3,5-TNB
Sample ID wal) wah ‘ (wgl) (gl (uall) (ugh
||GW-1017—Q492V f ND - ND " ND ND ND -~ 'ND
"Gw-1o'18-o492 T ND ND - ND. ND ND
ILW ‘1019 Q492 ND ND ND ND ND ND
ILW 1020-0492. ND - ND ND . ND ND ND
I@v 1021-Q492 : 'ND ND ND ND ND wo
"GW—1022-Q492 - N0 - | nND - ND ND _ ND ND
"Gw-1023-o'492 B ND' ND ~ ND ND ND ND
"GW~1024-Q492 " nD ND ND ND ND ~ ND
"GW-1033-Q492 ' ND ND ~ ND ND ND D
"éw-mw1-a492 ' ND ND ND . ND - ND ND
||GW»RMW2—Q492 ND ND ND  np .. ND ND
"GW—RMW3-Q492 ND ND ND ND ND ND -
‘ "GW-RMW4-Q.492. ' ND ~ND ND ND ND ND
"GW—PWOZ-Q492‘ ~ND ND - ND "~ ND ND ND
"GW—PWO3-Q492 ND ND ND : ND ND ND
"GW—PWO4-Q492 : ND ND ND ND ND ND
"GW-PWOS—Q4927 ' ND ND . . ND " ND ND ND.
"Gw-Pwoe-d492 ND ND ND © ND ND ND
"GW PW07-0492 ~ ND ND ND " ND " ND ND
||GW PWO08-0492 - . ND ND ND ND ND ND
"Gw PWO09-Q492 . ND ND ND “ND ND ND
GW-RAWW-Q492 ~ ND . ND "~ ND ND ND ND
GW-FINW-Q492 ND ND " ND ND ND ND

NA - Not Available ; :
ND - Not Detected . -

, _m:\usérs\joanne\thomas\4thqtr.92 ) 19
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TABLE 2-11 - Flfth Bimonthly. (Sept/Oc t) Metal Results for Groundwatewr at the
wsa ln} Lo ] M[
\ 1 7 i ! 4 l\"‘l
i T ! I
. “ . i :.Arsenic ; Barium “‘ q
Sample ID i 1" (ugh) wa h g
: i N ' - ;
GW-1002-B592 . H -4 7 ND ' 118
g : : m TN ) Tl
GW-1004-B592 _ Il . . ND - 33.3° 1.
GW-1005-B592 ; ! ' ND 61.7 M|
L 3 ) i 5 B B . D .
GW-1006-B592 ol il . 4370 83.4 s“i{
: ' T ] —
GW-1007-B592 - Al b on11.4 - _ 324 ,,\L h
X g 3 - ‘J‘ |! q! |
GW-1008-B592 : . | i { ND 55.6 r ;
GW-1009-B592 ' I -4 o 337 w j
GW-1010-8592 B o120  ass il
- g ] ] e
GW-1011-B592 i i N 271 ﬁ
- i :: ] : R
GW-1012-B592 o ' | ' L ND- 125 [,l
: ' ' il o ‘ '} 1
GW-1013-B592 _ ) .y2.60 . 151 i
CWI0TA B592 M e 161 il
GW-1015-B592 e _ ML i [IND , ‘ 104 m\%]ﬂiz R
T % B ST = ' K »
GW-1016-B592 . i i D - 133 ﬁL i ’
_ 1 : LK
GW-1026-B592 o i o198 401 ﬂ ‘
] TN S ]
GW-1027-B592 { |'ND . 134 Eﬁ’ |
GW-1028-B592 : , : {i i iND 278 ﬂN{ “'
- 7 T _ 7
GW-1029-B592 : i 1 IND 107 ‘,ﬂ“ i
, i S K
GW-1030-B592 : A 1 . " 'ND , 82,0 ”
3 . 2 f i [ . i “"-3‘
GW:1031-B592 ‘ "‘ b Ino ' 110
. X \ i )
GW-1032-B592 : . | il IND : . 105
e - T
GW-1034-B592 L : I {ND | : 144
—‘-I'Il O ,l‘ - A N .
GW-1035-B592 i IND 203
: T _ ‘
GW-1036-B592 , | ND 279
GW-1037-B592 B i inp T 673
.1038- } : ‘r |
GW-1038-B592 ‘ i ! ND , 254
; - : i, .
GW-1039-B592 : - ¢ ND . 488
— i i
ND - Not Detected ? u
NA - Not Available P
- L
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TABLE 2-12 - Sixth Bimonthly (Nov/Dec) Metal Results for Groundwater at the
wsa = ‘ | - ,
h - .,Arsenic . Bafiurﬁ _
Sample ID (ugh) ’ wgn)
GW-1002-B692 | ‘ o IR
GW-1004-8692 . oy ND  z04
GW-1005-B692 A | ND . - © eta
GW-1006-8692 o B ND . 840 -
GW-1007-8692 _ : 17.2 C a0
GW-1008-B692 o - ND ' - 45.0
GW-1009-B692 L ' 9.09 T am
GW-1010-B692 130 503
GW-1011-8692 , : N | ass
GW-1012-8692 N ' ‘ ND - _ 138
GW-1013-B692 - : ' NA o NA
GW-1014-B692 ' ' , NA e NA'
GW-1015.8692 I : ©ND o esa
GW:1016-B692 ) N . 133
GW-1026-B692 o ' : : 19.4 . 434
GW-1027-B692 | o ND o y 98.5
GW-1028-B692 T » NA L ' NA.
GW-1029-B692 | , D - 152
GW-1030-8692 : o ND ol 122
GW-1031-B692 B , ND - f 103
'GW-1032-B692 | ‘ nD ' , 89.9
GW-1034-B692 ' . D 156
GW-1035-B692 - © ND . 1es
GW—163:6-8692 ‘ ‘ . », ND : - 315
GW-1037-B692 c v 'ND : 569
GW-1038-B692 o . ND R 250
GW-1039-B692 ND | 489

ND - Not Detected
NA - Not Available

m:\users\joanne\thomas\4thqtr.92 : 21
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TABLE 2-13 - Fourth Quarter Metall Results for Groundwater at the W
i B
B 3 i
B o 4; 'Arsemc Barium’ Eﬂ ’%
Sample 1D } wal ki
2 " 2 | T 1 :
GW-1017-Q492 N e »} -i! 179 5 950 - !ﬂ\ ‘I
J ]| 1 . "
GW-1018-Q492 ! gi .5 103 . . 674 w;“
: _ ; TR ,
il ew-1019-Q492 = ‘ ., v ‘ 79 - . ; 842 ‘m, i
z TE G— i -
GW-1020-Q492 I o 222 411 M]\‘ i
- i S i [E ! [ ¥
GW-1021-Q492 . - : I 1782 R T 71 ‘?L .
i T e
- GW-1022-Q492 » N a P l 169 , | 567 g;g[ i
, ‘ , TN v — T
GW-1023-Q492 3 i Vol : . 320 Lk )
] i . AT
GW-1024-Q492 - i =y !'7.00 , 513 H‘ J ‘
. T .
GW-1033-Q492 _ ‘!i i | np . 596 r
: j i e o [
GW-RMW1-Q492 Ii i ls.40 : o sa2
; . a2 il . I : - ' .’H
GW-RMW2-Q492 i ! || 16.6 . 260, 4
. , T I
GW-RMW3-Q492 -~ - ‘ m R i28 3 : 640 !&u’.‘;
GW-RMW4-Q492 5 m ﬂ 333.40 o - 167 'Hﬂ"m
K i e - Tl
GW-PW02-Q492 . | N I Y
= TR ' i e e
GW-PW03-0492 , W - 1w : 2sa
i ) G Tt . bl oW
GW-PW04-Q492 ; - o - L vinD : © 311 ﬁﬂr {
: ‘ - T ° s
GW-PW05-Q492 s ' i b jinp aar
, T ; T e : T W
GW-PW06-Q492 : : \iyf,\l i {ND : : 322 ‘%1[‘\"‘“\
GW-PW07-Q492 ' i ) yND . L aas
I : T
GW-PW08-Q492 ‘ . . j2.98 o 462 N[\MH!
‘l s . T
GW-PW03-Q492 . | a8 . 519 ‘_;h\\wm;r ,
GW-RAWW-Q492 l - |nD . 349 :éiw'
GW-FINW-Q492 : | [3 IND 1 - 90 qﬁﬂ\“m;
N s S
ND - Not Detected ' : _ r 1! |
NA - Not Available o It -
' I v
i b
M _AH ||
ik wooL
i - 15
o .l‘ i
'i[ Il
*!i 1
| | b
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2.3  Springs- -

Five springs near the Weldon Sprmg site (W SS), which are measurably influenced by?
site-related contaminants, were sampled during the fourth quarter (see Flgure 2-4) Dunngth
fourth quarter, spriug.samples_ Wﬁ ;analyzed for uramum and morgamc anions. Resul
presented in Table:2-14: - ~SP-6301:and SP-6306 were sampled during tugh and low flow-t0

“evaluate the groundwater _‘_ought to dommate low ﬂow) and surface water (w"
thought to dominate hlgh;;_ ow) mponents of flow. Results for the fourth quaner‘
consistent with hlstoneal.value : ; ; T
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TABLE 2-14 Fourth Quarter Uranium and Inorganlc Anion Results for Springs
' Near the Weldon Sprmg Site
Sample ID Nitrate ' Sulfate Uranium
' (mg/l) (mgh) . - (pCif)
SP-6301-Q492-H 21.8 731 110 .
SP-6301-Q492-L 73.2. 59.2 79
SP-6306-Q492-H ND 520 2.0
SP-6306-Q492-L - 0.23 133 20
SP-5303-Q492 0.50 64.0 .73
SP.5304-0492 081 52.3 88
SP-5201-Q492 030 56.5 0.82
m:\users\joanne\thomas\4thqtr.92 25



-3 SURFACE WATER MONITORING |

lﬁ

Routine samples were collected durmg the fourth quarter and fifth and srxth

th ly -

i l i

o penods of 1992 from both on-site and off-srte Isurl"ace water locations. - All surface water
‘samples were analyzed without ﬁltenng, unless' a specrﬁc comparrson of dissolved versps total
contaminant concentrations was desxred Some analytxcal results are not avallable at tln time;
however they will be presented in th'e 1992 annual site envrronmental report (ASER) L

. |

3.1 Ch_emical Plant/Rafﬁnate Pits/Vicinity l’ropertios

(A o {4
7 ,I ) Eﬂ

During the fourth' quarter, surlface water samples were collected from the 1‘5“ surface

'_ water sampling locations and analyzed' for uran‘llunil (Figure 3-1).- ‘Monitoring points SW 2016

T
and SW- 5311 are not shown in Figure|3-1. Locatlon SW-2016 is located at the mterslcuon of

i |
Dardenne Creek and County HrghwalyL N. Thls 1|s the furthest location downstream’ ltﬂ which
. contaminants are sampled for in Dardenne Qreek after it has received the Schotem Creek

contribution. Location SW-5311 is located just above the confluence of the Southeast Eramage :

I [
~ to the Missouri River." The resuits, preisented mlTable 3-1, indicated that conditions at s”amplmg

locations remain consistent with hlstoncal values - . ‘_ o lul'lH
i} g L . ‘H\i‘ M‘

;I; | X | lll
Dunng fifth and sixth brmonthly periods; i sulrface water samples were collected; mfrom 13

locatlons shown in Figures 3-2 and 3 3 and anal\yzed for uranium. Results remain wrthm

el
historical ranges and are presented in Tables 3- 2i and 3-3. . ' ‘l '“
’ e % ’ i ] i
e #
In addition to uranium samples the Weldon Spnng Quarry pond was sampﬂled for

" nitroaromatics, isotopic radium, 1sotop1§ thonum and inorganic anions during the fifth an d sixth

bimonthly periods. The restilts for fifth and srxth blmonthly periods are within mstoné‘ A"anges

for all parameters analyzed and are presented m.‘T bl : 3-4. : "

3.2 Weldon Spring Quarry -

|
X
|
|
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TABLE 3-1 Fourth Quarter UrarLlum Results in Surface Water at the WSCP "‘ WSRP

$
, L f ‘E o i
Sample ID Wl : _ ranium i “‘W
o S (pCiM L
i ' T \ ]
SW-2001-Q492 M il : . 08 i
i :,1 0 . . g 5
SW-2002-Q492 m : il E, « 80 'M
SW-2003-0492 \H il ) NA _-Hﬂ\‘l‘lﬂg
~ ~ i il b
SW-2004-G492 m . i © 14 "&“‘H
il - i akJ
SW-2005-Q492 i 24 ] l i
- _ W i ‘ T
SW-2007-Q492 M 1 ND _\_
' i i
SW-2010-Q492 _’l i NA _Ln
| ; 1
SW-2011-Q492 B 270 bl
SW-2012-0492 i | NA i M\“ I
|l sw-2016.0492 | Al 2.8 i
: | Ml
SW-3001-Q492 bl 55 i
) | R D uuflmﬂ"'
SW-3002-Q492 ‘ B 920 U‘
T L
SW-3003-Q492 : 1, l,' 170
S —r— : —
SW-3004-Q492 o . 1000
SW-5311-Q492 f ' NA
t TR
NA - Not Available I {!
ND - Not Detected %1 1“
il
% T
N
.
3 “.
504 Y
|
¥ .'!
i
il
i
g
i ii
i
“‘ 1}
': ;l .
Al
s il
(" {\
W
i I
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TABLE 3-2 Fifth Bimonthly (Sépt/Oct) Uranium Results in Surface Water at the WSQ

L

030583

Sample ID Uranium

o (pCifl)

SW-1001-B592 1.6
SW-1002-B592 ND -
SW-1003-8592 ‘8.2
SW-1004-8592 .- 18
SW-1005-B592 10
SW-1007-B592 1 1
SW-1008-B592 58
SW-1009-B592 : 5.7
SW-1010-B592 37

SW-1011-8592 42
SW-1012-B592 4.0
SW-1013-B592 45
| 1.8

SW-1014-B592

. ND - Not Detected
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TABLE 3-3 Sixth Bimonthly (N

j‘; Qm

i

|

ov/Dec) Uranium Results in SUrface Water a

1 ‘fi | ¥
i
1 M.

M

il Sl
+

030593

tithe WSQ

i’

Sample ID

SW-1001-B692

I

j |
\!!l | I |

- Uranium

(pCi/l) -

NI

m e
L -

SW-1002-B692 » 1.4 4
: W [T} B ‘ i
SW-1003-B692 m& b 45 WWM
A 0 B
SW-1004-BA92 - S il ! 44 ’_\m
" T : T
Il sw-1005-B692 A H 18 i
. _ g il T 2 o
SW-1007-8692 i . 35 Al
' , s T . T
SW-1008-B692 ! oo 470 . !N}
i T T
SW-1009-B692 ‘L iy 3.6 @%
Sw-1010862 il iy 2 Y
. ] B ﬂ' ]
SW-1011-B692 i ]k 3.8 ﬂ”
: I i . i
SW-1012-B692 il i 2.2 wa
o T . I
SW-1013-8692 I i 2.1 AL
— [ EI 1
SW-1014-B692 L’ i d 0.82. 9
M S :
[
it “ 1|
| i
T | !1
|
I
T
i i
I ol
i L
“i’w :} si
I ol
f g
i ’} It
1[ 1| !1
NI
I TR
* bl
it
) .
"f b
' i
1. 5 o ;
| ol
i o
l'1 o :I .
i il
i .
| i
!'} ! 1*
o i .
uf At *I
m:\users\joanne\thomas\4thqtr.92 ‘;@ 32 ‘
¥ “4 ‘ ‘X:
l’i 4o
b
. P
| P
41 i "
b [
i i




030593

TABLE 3-4 Fifth and Sixth Bim'o,nthlly Results_fdr SW-1008

ND - Not Detected

Parameter Fifth Bimonthly Sixfh Bimontnly ey R
. o : Concentrations Concentrations N3
1,3,5-Trinitrobenzene {yg/l) l . : 0079 V 00310
1,3-Dinitrobenzene {(ug/l) . . .‘ ND- : | .ND -
2.4, 6-TNT (uan) 10 16 '
2,4-DNT (wafh) 7 10
2,6-DNT (ug/l) 0.66 3 6;50
{[Nitrobenzene (ug/l) ND ‘ ND '
Uranium (pCi/t) 58 470
'[Ra-zzs,(pcun 0.7 0.1
| (pCiM) " ND 0.9 '
Th-228 (pCi/l) NA ND-
Th-230 (pCifl) 0.9 ND
Th-232 (pCi/l) ‘ND ND
[vitrate (mar ND ND
Sultate (mgfl) 67.9 57.0
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o |
4 EFFLUENT, MONITORIN G

s )N |‘1 > ” ’W“Iu
‘The National Pollutant Dmﬁqharge EMmatlon System (NPDES) pemut f)rrlpcess is
. authorized by Section 402(a)(1) of the Clean Water Act of 1977. The authorrty to 1ssue‘ perrmts

is delegated to the State of Missouri by the U. Sl Envuonmental Protection Agency (Iﬁiﬂfr) The

State of Missouri has issued seven N'PDES permlts to the U.S. Department of Energy (DOE) -

i
~ allowing the discharge of storm water, hydrostatrc test water, and treated wastewater‘t,;tch waters
_of the state. The permits requrre that sampleis olf the water be collected perrodrcally‘I and the

l
- results reported to the Missouri. Depantment bf l\latural Resources. The followmg“ sectlons
o

. contain the analytical results for sam;lyles collected during October, November, and l)tlH:cember

~ of 1992. No NPDES permit Limits w!ere vrolated"durmg the fourth quarter 1992. “’W i
| ) ol Do e
4.1 Natlonal Pollutant stcharge Ehmmatlon System Data Review e il
. - ze i e ‘H’rl‘y
Efﬂuent samples were collected and analyzed in comphance with the Weldon Sprmg site

NPDES permits. Permit No. MO- 0!107701 waS| issued on October 1, 1990, and, lcurrentlyv

!
addresses the five storm water and two wastewlater discharges shown in Figure 4-1. ‘H Outfalls

'NP-0001 through NP-0005 represent Estorm water }dlscharges Outfall NP-0006 represents the

M

treated wastewater- discharge assocrated with the admunstratmn building - sanitary wa\s}tewater
treatment plant; and Outfall NP-0007| represents the site water treatment plant, whrchhrs under

_ I
construction, and nearing completion. | I There was no discharge from Outfall NP-0007. it

Outfalls
. _ I
NP-0006 and NP-0007 have effluent limitations. ,‘; The five storm water outfalls have ' mor'r‘rtormg

only" requirements for permittedvpar'ameters 1Fourth quarter 1992 analytical data for each
outfall are presented in Table 4-1. ||~ | r . P

; f o i1
" In addmon storm water was pumped from tlhe temporary storage area (TSA) ba’w to an

area just west of the TSA itself. Thue locatronj of! the basin prevented the water fro%hm being
pumped through a permitted outfall. Under the d1rect10n of the Missouri Department ofj

resources, this water was. sampled as 1f |1t were ﬂowmg from the site through a permrtted\

Eoob T

These resuits are included in Table 4—11

R | o

Permit No. MO-0108987 was 1s|sued on May 5 1989, for Outfall NP-1001 of the{;‘Weldon
Sprmg Quarry water treatment plant. The first b‘atch (approximately 541, 000 gallons) of water

from the Weldon Spring Quarry was treated in November 1992. Comprehensive samplwmg of
the treated water was conducted on Noyember 19!’ 1992 The Discharge Monitoring Report —

| ; v
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TABLE 4-1 Results of NPDES Monitoring for NP-0001 thrbug‘h’ NP-OOOG'

_. Outfall 'NP-0001 NFDES data for Q4 1992

‘ . : _ g : ‘ VG,ross Alpha“
Date Sampled Flow ~ Susp. Solids Set. Solids Nitrate 1 Lithium Total Uranium
Units GPD"’ mg/! L mifithe  mgh  pHa gl oGl “maf! pCifl
October 30 | 22,000 64.0 <01 | oes3 738 | wpwozn |  ao0e 10.692 471
| Outfall NP-0002 NPDES data for Q4 1992 | .
; Date_SampIed ) 2 : l
Set. Solids Nitrate . Lithium - Gross Alpha Total Uranium
. e Unite___ | apD" [ ___mgn. ‘ » —|-——pH:units=="|-———=mg/l=== '4~—-pem%%—— —mg/=|=pCil==|=——— =
Octobsr 20 | 17,000 70 <01 | oss 7.47 . | ND(©.024) | 240 0.381 259
November 3 163,500° 2600 <0.1 040 8.26 ND {0.027) | 220 - 0.312 212 . .

' Outfall NP-0003 NPDES data for Q4 1992

Date Sampled o : A | RS B
Flow . " Susp. Solids Set. Solids Nitrate : ; Lithium

Gross Alpha " Total Uranium

|
Units _GPD"" mal mifhe mg/l_ pH un_ité" __mgn | pCiN__ | mah pCif
October 30 14,000 27.0 <01 0.38 7.95 ND©o27 | 120 | 02 136
November 3 184,700 . 280 . <0.1 . 096 7.8 no©0027)° | 30 . | ‘oo0787 | sa
December 10 26,000 90 <01 - |- 130" T B NE ©.027) 510 B 0.889 " |~ 604 B )




TABLE 4-1 Results of NPDES Monitor'ing for NP-0001 thrbugh NP-0006 (Cohtinued)

Outfall NP-0004 NPDES data for Q4 1992

030593

bate Sampled _ o ‘ ' " - )
: Flow i Susp. Solids Set. Solids ‘ Nitrate pH Lithium Gross Alpha Total Uranium
Units ‘ GpD"’ mg/l | mififhr }ngn _pH units mall’ pCil mgll : ;;call
December 9° 1,500 ‘ 41.0 <0.1 562 8.56" ND (0.609) 20 0.0178 12
Outfall NP-O005 NPDES data for Q4 1992
Date Sampled g '
Flow Susp. Solids _Set. Solids Nitrate Lithium Gross Alpha Total Uranium
Uniits GPD"’ ~mag/| mififhr “mg/l pH units . mg/l : pCifl - ma/l ;;Cill
October 30 3,000 65.0 -<-O.1 0.58 7.31 » ND (0.027) 320 0.571 388 '
Novvembber 3. 258,000 197 1;1 0.17 8.13 . ND (0.027) 270 0.372 . 253
November 10 231,900 . 600 <0.1 0.84 6.89 0.039 . 250 0.343 233
December 8 7,200 38.0 0.1 0.41 7.63 ND (0.027) 230 0.339 231
‘ 1 | . Outfall NP:0006 N.PDES data for 041992 7 e . : b
_ ' _Date Sampled ’ Su_sp.' Solids A - Bbb - " - Fecal Coliform S -pH '
SIS e
© Units ' GPD"’ ‘ ﬁg/l mg/! o 'Qolphie'snoé ml_ 4 - pH units
October - N . e = . 8
November - ° oL a @ e
Decemt'yer- a a: 8 & -
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TABLE 4-1

030593

Results of NPDES ‘Monitoring for NP-0001 through NP-0006 (Contlnued)
Outfall Near Temporary Storage Area Basin Data for Q4 1992
Date Total Flow Susp. Oil and Settleable Nitraté . pH Lithium Gross Total Uranium’ v
Sampled Solids Grease Solids . : Alpha . :
T e AET———— R R,
Units GPD " mgll - mg/l mg/l/hr ~ mg/ pH units mg/l \ pCi/l mg/! pCi/t
October 3 ,1,006 . 24.0 NS 0.2 '0.25 8.33 ND{0.024) 2.8 0.0035 - 2.38
October 8 50,000 - 165.0 NS <0.1 0.89 7.44 - ND(0.024) 9.7 0.0070 -4.76
November 700,000 30.0 NS NS - 3.46_ 6.43 ND(0.009) 5.4 0.0074 5.03
12 ‘ '
November 50,000 19.0 ND (5.0) <0.1 1.30. 7.43 ND(0.027). 1.4 0.0039 2.65
25 ) ' . ] ] I ER e
e | ey B ) M PR e =1= —— = S —_— N
December 7 100, 000 : ND(S O) ND (5.0) <0.1 1 80 7.52 ND{0.027) 2.2 0.0094 6.4
December 25,000 11.0 ND (5.0) <0.1 2.3 7.96 ND(0.027) 1.2 0.0044 3.0
10 ) ) ' ' i
= Docember | 80000 | 350 | Ns | 0009 | = 21 | 00014
e || 6*—.—.—*—— e — e p e s PGt ot e e -
‘ " Data not yet received from contract laboratory.
. Indicates flow rate at time of sample collection. o ) < . :
ND Not detected, detection limit is in parentheses. . ' » 2 : : ' )
_’ No effluent discharge due to construct:on |mprovements to treatment plant. lnfluent sewage was removed delly by Ace Septlc Servace - Approxunately 4,000 gallons. A
per day. I .

NS Not sampled.
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Fourth Quarter 1992 contains all results of the treated water sampling and has been transmitted
to the Missouri Department of Natural Resources. The treated water was in comphance with
all applicable limits and was discharged to the Missouri River on January 7 1992 and'
January 8, 1992 ~Analytical results for the treated water are presented m Table 4- 2

Under the NPDES permits Mo- G680001, MO- G680002 M0'680004 and Mo 68‘0005 |
. potable water used to hydrostatically ‘test vessels, basins, and plpehnes at the quarry and site
water treatment plants, was discharged a total of 23 times durmg the fourth quaxter of 1992
All discharges were within NPDES permit limits. Ana.lytlcal results of these dlscharge ' """111 be.
included in the 1992 site environmental report. . TR '

4.1.1 Radiological Analysis

Gross alpha and uranium analyses corresponded well with past data with the follou/ing
exception. Analysis of the December 9, 1992, sample at NP-0004 demonstrated a uranium
concentration of 12 pCi/l. ‘This concentratron is slightly above the prev1ous hlghest
~ concentration at NP-0004. h :

, The other storm water outfalls had the following ranges of uranium eoneentrations'.' ‘The
proceSS sewer outfall NP-0001 had a sample value of 471 pCi/l (0. 692 mg/l) ' Frog Pond _
outfall, NP-0002, had values from 259 pCi/l (0.381 mg/l) to 277 pCl/l (0.407 mg/1). AshPond
outfall MP-0003, had values from 54 pCi/l (0.0787) to 604 pCl/l (O 889 mg/l) The southeast
dramage outfall, NP-0005, had values from- 231 pCi/l (0 339 mg/l) to 388 pCl/l (O 571 mg/l)

4.1.2 Other Analysis

Other analyses for NP-0001 through NP-0005 include physwal analyses (settleable sohds

‘and total suspended solids) and chemical analyses (nitrate; lithium, and pH). Fourth quarter

1992 values are displayed in Table 4-1 and correspond well with past values for all parameters
with the following two exceptions. ' S

Laboratory analysis demonstrated an elevated nitrate concentration of 60.5 -mg_/l‘,‘-for' the -

December 9, 1992, sample at NP-0002. Also on December 9, 1992, labOratory _fanalysis
demonstrated a nitrate concentration of 562 mg/1 at NP-0004. Previous and subsequent samples
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TABLE 4-2 Results of Treated'(ﬁuarry V\L‘atér Analysis ' B
L Ak
_ T! 1” lt Concentrat:on in Treat ;'dt
__Parameter . Permlt Limit _ Quarry Water '1““'3"“1 1
Chéhidal Oxygen Demand (img/l)it‘-_ '60 ‘ﬁ’ K 1.0 ! W 1
Total Suspended Solids (mg/l) ' W ., 30 R1 l; ND(2.00) ;\‘ |H
pH (Standard Units) .~ - ) ’N 69 | [‘ ‘ !i 6.8 " "
2,4 DNT @wol) M 022 ND (0.019) ;‘E“‘"W
Cyanide, Total (mgh) ~ © I 0.0075 | ND (0.005) k1
Arsenic (mg/l) ! 0.10 | 'ND (0.020) &0
Barium (mg/) f 1.5 1] 0.003 ]
Cadmium (mg/l) i 0.02 1 | ND (0.005) WL
Chromium (mg/) il 010 |1 ND (0.006). i
Copper (ma/) o b 'ND (0.017) B
Iron (mg/) | il os ¥4 0.126 W
Lead (mg/l) - - ilo.10 1 ,' ' 0.030 M‘M‘
ManganeSé {mg/l) - i| _‘0;10 ’ ?: ‘ i1 0.008 Mklﬂv
Mercury (mg/l) ‘ Ii‘ 10.004 i‘ u ND (0.001) ‘@WPW
Selenium (mg/l) L Mo;oz b ND (0.010) o
Silver (mg/l) | il 010 1§ ND (0.001). A
Zinc (mg/) o lso Uy ND{0.015) - i
Fluoride (mg/) a0 ND (0.050) A
Sulfate (mg/l) ~ l's00 §; | 28.0 “\ gl

Whole Effluent Toxicity || 10% Mortallty 0% Mortality o
"Asbestos (MAS/) ‘[ Momtori i; ND (0.'16) | "\iﬂr'\“
Nitrate - N (mg/) o Monltorﬂ ' ND (0.020) B
Chloride (mg/l) || monitorf .| 29.3 i
Gross Alpha (pCi/l) |l Monitor|i | ND (2.0) §
Gross Beta (pCi/ll -~ _ ]‘l Monitoré% ;ii 7.0 Q\\« |

Uranium, Total (pCi/l) | !

W
Monitor |,

ND (0.0003)

M

T

: ‘M : ol

: ! ok
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TABLE 4-2 Results of Treated Quarry Water An‘alysis '.(Continued)

T s "’;.‘Coh"cé"rrj'tr’a't'ioh in Treated” ||
Permit Limit | = ° .. Quarry Water :

Parameter. 7
Monitor - - .- .‘:_v,.f ND(03) .

Radium 226 ApCill)-.
Radium 228 (pCill)
Thorium 230 (pCifl)-
Thorium 232 (pCl/l)

{ Monitor™ e e
| Monitor | ND(0@) -
[wontor |Now0m

Priority Pollutants® '~ Monitor . IND

ND Not detected. Detection limit is in parentheses.
*. Results of all "priority pollutants™ were non-detect.
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at both locatlons show substantlallyl lower nlltra!.te levels. These two data pomt
investigation and data from these loc‘irnons w1§1|.1 bIe closely reviewed. ‘ &
il 1 i ‘

The permit for the dlscharge from the' 1adrimmstratlon buﬂdmg treatment planuil: ﬂt outfa]l »
NP-0006 has effluent limitations and{a neqmremerlnt to monitor once per qualter Thetre was no. " -
discharge from ‘the administration buddmg s sewage treatment plant during the fourth quarter
of 1992 because construction acthtxes were takmg place during this time to unprovemthe new

~flow equalization system that was recently added to the plant. Durmg this time, all se'wage was
col)ected' from the plant and disposec of by. Ace Septlc Servxces of O Fallon Mlssmﬂ. ¥

B o
;‘ II!‘ ] |
Lo b .
X l‘ y
y { |
‘ o .
i “ & ‘\‘,;,i

E
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'5 AIR MONITORING
5.1 Radon Gas

The radon gas momtonng program utilizes a pair of alpha track radon detectors at each -
of the 28 permanent locations; each detector. is exchanged quarterly These deteetors are
deployed at seven locations at the Weldon Spring Chemlcal Plant, elght locations at the Weldon
Spring Quarry, five locations at the Weldon Spring rafﬁnate pits, and at eight off- site locations.
~ Radon monitoring locations are shown in Figures 5-1, 5 2, and 5-3.  On-site detectors are
distributed around the penmeter fences to ensure adequate detectlon of radon dispersing from
.the propertles under vanous atmospheric conditions. Locations RD—4001 RD- 4004 RD-4005,
- RD-4006, and RD-4007 monitor background levels near the site.

~ Landauer Type F track etch detectors were used for radon monitoring during the fourth
quarter of 1992. The Type F detector is designed especially for outdoor monitoring of airborne
radon concentrations. The detection mechanism consists of counting tracks generated by alpha
particles in detector media to determine the radon concentration.

Table 5-1 summarizes the fourth quarter 1992 radon concentrations detected at all site
- perimeter and off-site monitoring locations. These concentrations represent the average of the
‘two radon detectors placed at each location. Also contained in the third column of Table 5-1
is a comparison of the measured concentration with the Federally permitted radon concentratlon o
(for unrestricted areas) of 3 pCi/l (111 Bg/m’)! above background as authorized by DOE
Order 5400.5. |

Three stations RD-3005, RD-2007, and RD-4008, were added to the radon track etch
- detector network for the fourth quarter of 1992. RD-2007 and RD 3005 were placed at. the
~ WSCP perimeter. RD-4008 was placed near the Femme Osage Slough where low levels of
radiological contammatlon is known to e)ust

An average ambient background concentration was determined by calculating the
arithmetic average for the five background locations. These data yielded an average ambient
background radon concentration of 0.14 pCi/l (5.18 Bq/m?) for the fourth quarter of 1992. This

1 To convert uCi/ml to Bq/m?, multiply by 3.7E10..
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TABLE 5-1 Fourth Quarter 1992 Track Etch Radon Momtormg Results(a’ (Continued)

4th Quarter 4 . Percent of
Location ID . pCift ] ) Guideline !
OFF-SITE
RD-4001* ' S 0.1 ' - NA
RD-4002 ' 0.2 1B s F 2
RD-4003 , _ 0.2 1. . 2
RD-4004* s o 0.1 N L © - NA
“RD-4005* . ' , 0.2 AP NA
RD-4006* - ' 01 ' Cw NA
RD-4007* ' , 0.2 : e - NA
RD-4008 - - 0.4 - o 9

(a).' Results include natural background.

(b) Percent of guideline calculated by taking the quarterly average minus the average of the background statlons divided by
the DOE concentration guideline for Rn-222 which is’ 3 pCifi (111 Bq/m MAnnual average above background) for
uncontrolled areas. ‘ _ . ; .

- Denotes Backgroun_d,_Station;-therefore; percent of guideline not applicable {NA).

concentratlon was then subtracted from the concentration for each momtonng station, and
compared to the U.S. Department of Energy (DOE) gu1dehne of 3 pCi/l (111 Bg/m?) above
background.

Radon concentrations at the site and quarry perimeters and at off-site locations for the

fourth quarter of 1992 were within the typical range expected during periods of normal

precipitation. The quarterly radon concentrations at the Weldon Spring Chemical Plant/raffinate -

- pit (WSCP/RP) area averaged 0.2 pCi/l (7.4 Bq/m?), while the quarterly radon concentrations
at the Weldon Sprmg Quarry (WSQ) averaged 0.6 pCi/l (22. 2 Bg/m’). The quarterly radon
concentrations from each individual detector (background mcluded) ranged from less than the
detection limit of 0.06 pCi/l (2.22 Bq/m3) to 1.5 pCi/l (55 5 Bq/m3) ' '

‘Radon cOnc'entrati‘o‘ns found at the quarry are higher than concentrations measured at

other locations, because the radium concentrations in quarry wastes are typically higher than in

other areas. Also, the quarry is a large depression with side walls ranging from 3 m to 15 m |

(10 ft to 50 ft) high, which tends to trap emanating radon within the quarry and raise the
concentrations along the quarry perimeter.
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5.2 . Gamma Radiation Exposure

This data is currently lmavaﬂable however it will be reported in the 1992 Annual Site
Envzronmemal ‘Report.

5.3 Radioactive' Air Particulates - o S ’
: Seventeen low volume air particulate samplers continuously monitor-the Weldon Spring
- site. Five of these (AP-200%, AP- 2002 AP-3003, AP-3004, and AP 2005) are located around
the Weldon Spnng Chemical Plant (W SCP) penmeter and five are located around the quarry
" perimeter. There are five critical receptor monitoring stations, AP- 4006, AP-4008, AP-2001 4y
AP-2005 and AP-4011, located off-site at the Francis Howell high School, the Army Reserve
property, the highway maintenance facility, the Weldon Spring Site Remedial Action Project
(WSSRAP) administration building, and near a residential site west of the quarry, respectively.
Three new monitoring stations were recently added during the second quarter of 1992. Two of
the new monitoring s'fations, AP-2013 and AP-3014, were installed at the WSCP perimeter. The

other new station, AP-1017, was installed at the WSQ perimeter. At the end of the fourth -

quarter three additional samplers were added to the low volume samphng network and one |
sampler was relocated. Two of the stations were added to the WSQ perimeter,. AP-1015 and. -
AP-1016. The third sampler, AP-4012 .(Flgure 5-4), located approximately 12 km from the
WSCP will be used as the background m‘onitoring_stat'ion and replaces vAP-'400,7 in that capacity.
As aresult, AP-4007 was relocated from behind the large hill which shielded the station from
potential emissions from the WSCP to a location near the Busch Wildlife headquarters building
and will serve as an off-site monitoring station in the future. The monitoring station at the .
~August A. Busch Wildlife Area (AP-4007) i is used to-monitor background levels in the vicinity
of the WSCP. The air particulate monitoring station locations are shown in Flgures 5-1 and 5- 3

Table 5-2 summarizes the qnarterly average concentr_ations and the stan_dard deviations
- for the 17 air monitoring locations. The quarterly average concentration for each monitoring
location was calculated by averaging all weekly air particulate analysis results including results
lower than the instruments lower limit of detection (LLD). The corresponding standard
deviation for each monitoring location was also calculated using all Weekly air partioulate
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TABLE 5-2 Fourth Quarter 1992 Low Volume Radiological Air Particulate Monitoring

Results ;
* Number :
‘ Quarterly Average Stz_indard Numbef o‘f i of'\_/alues

Monitor Identification Gross Alpha Concentration " Deviation Weeks. ~ Above
Number (LCi/ml) . WCi/ml} . Collected ... LD,
AP-2001 1.34E-15 | 1.02615 13 . 9
AP-2002 + 1.60E-15 - 8.19E-16 13 . .' 13

" AP-3003 “NA " N/A 0. 0

AP-3004 1.14E-15 7.28E-15 13 12
AP-2005 1.15E-15 5.54E-16 12 1.
AP-4006 - - 1.44E-15 ' 1.41E-15 13 712'
.AP—4007" 1.31E-15 6.41E-16 13 13
AP-4008 1.15E-15 6,515-'16 13 1
AP-1009 1.24E-15 6.91E-16 13 12
Y apiot0 1.73E-15 4.28E-16 6 6
Al;-401_'1 1.03E-15 5'.6_25-1'6 13 1
AP-4012 1.18E-15 7.49E-16 2 2
AP-2013 1.41E-15 6.29E-16 13- 11

AP-3014 1.15E-15 7.14E-16 13 12 -
AP-1015 9.51E-16 5.83E-16 3 2
SP-1016 8.47E-16 4.38E-16 3 2
AP-1017 1.23E-15 5.01E-16 10 8

.

- N/A Not available.

. Indicates background monitor station.

analysis results.  Due to maintenance and installation of new saxnplers, all samplers were not
operating the entire 13 weeks, as indicated in the fourth column of Table 5-2. The WSSRAP-
has deployed high volume air samplers, as well as low volume air samplers, at critical receptor
locations. These high volume samplers are used in accOrdancé with the Plan for Monitoring
Radionuclide Emissions Other Than Radon at the Weldon Spring Site Critical Receptors
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(MKF and JEG 1992b). " The high volume monitoring results will be presented in the 1992

annual site environmental report.

" The fourth quarter average long-lived gross alpha conccntratlons ran‘ged from

7.96 x 10°16 y.Cl/ml to 1.60 X 10 L p,Cllml for perimeter and off site locations. The average -

| background concentration measured at AP-4007 and AP-4012 was 1.34 x 1015 pCi/ml.
5.4  Asbestos

In accordance with the Environmenial Monitoring Plan (MKF and JEG 1992a) the

WSSRAP collected envuonmental airborne asbestos samples These samples were collected at -

_both the FHHS and the WSSRAP perimeter durmg bulk asbestos removal operations.

The samples collected at the pen'meter'locatio'ns' all showed results of O 001 fibers/cc or
less. Fourteen samples were collected at the penmeter of which four had measured
concentrations below the detection hm1t '

. The samples collected at the FHHS all showed results of 0.002 ﬁbers/cc or less. Thlrty— _

ﬁve samples were collected at the FHHS of Wthh 12 were less than the detection hmlt
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_ _ APPENDIX A
Letter from DOE to PMC regarding -
Preparation of Environmental Monitoring Summaries

L. -
i L
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& S?N , Department of Energy 5587 Com At 0"{‘ - #y

3
(—,E_ Oak Ridge Operations ' M =gz
:) - 4 Weldon Spring Site o »
§ Remedial Acticn Project Office ~ - \_GL: - ~\\‘
:\‘/ . Route 2, Highway 94 South X o \,
' St. Chatles, Misscur 63303 - Pf_ f ,\\,"‘ .f < \
P i 3

Mr. R.E. Hlavacek

Project Director
MK-Ferguson Company

7295 Highway 94 South

St. Ccharles, Missouri 623303

Dear Mr. Hlavacek:
 PREPARATION OF ENVIRONMENTAL MONITORING SUMMARIES

%ith Ehe upcoming increese in remedial action work at the

site,
it will be necessary to disseminzte envircnmental monitcrinc dziz
in 2 timely manner to the Francis Howell Eich School (FHHS), St
Charles Countians Acgainst Eazardous Waste (SCCRHW), Missouri

Department of Natural Resources (MDNR), U.S. Environmental
Protection Acency (EPA) and others. Therefore, you are recguested
to prepare a plan fcr BOZ revzc:}wh*ch would result in
" preparation of a document that summarizes cur env;ron.le“.a1
monitoringldata‘on & cueErtexly rasis.

.

D

I would like the docum ewt to be brlEL but contein

appropriete
explanation and discussion cfi the data. Issuance of the
cuverterly report should becin as soon as pcssible and inciude ths
first two guarters of ‘TY B0 cate, in crder to get ceught p with

this fiscal year.

- ‘ Sincerely,

A 70

Stephen E. McCracken
Project Manager

Weldon Spring Site
Remedial Action Project
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