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ABSTRACT AND WELDON SPRING SITE QUARTERLY SELF ASSESSMENT
FOURTH QUARTER 1990 .

The purpose of this Quarterly Environmental Data Summary is to provide preliminary
data acquired as part of the Weldon Spring Site Remedial Action Project (WSSRAP)
environmental monitoring program. The document summarizes the environmenta] data,
highlights any potentially significant ﬁndmgs, and offers tentative interpretations. Validated
data and final interpretations will appear in the 1990 Annual Slte Environmental Report.

‘This report mcludes data from envuonmental momtormg at the Weldon Spring site
(WSS) during the fourth quarter of 1990. Groundwater, surface water, and air were
sampled in order to monitor potential exposure pathways. Analytical parameters included
radionuclides, nitroaromatic compounds, inorganic anions, and direct gamma exposure. The
results are used to calculate exposure doses (Where applicable) and assess the impact of the
contaminants at the site on potentially exposed populations.

No significant differences were observed in off-site exposures during the fourth

quarter of 1990 relative to exposures calculated in previous quarters. The WSS experienced
a National Pollution Discharge Elimination System (NPDES) noncompliance on fecal

coliform in December of 1990. The necessary steps have been taken to return the discharge

to a compliance level. Contaminated groundwater did not affect private water supplies or

the St. Charles County well field. Surface water containing elevated uranium activity .

continued to impact the Femme Osage Slough and several lakes in the August A. Busch
Memorial Wildlife Area. Off-site gamma, radon and air particulate exposures remained
indistinguishable from background. Off-site monitoring demonstrated that exposure levels
at the Francis Howell High School, the Busch Wildlife Area Headquarters, and the Weldon
Spring Training Area remain  indistinguishable from background levels. ,

m:\users\joanne\meier\envirdth.qtr ) 1
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1 INTRODUCTION

This document is the third in a series of documents designed to provide a summary
of the findings from the routine environmental monitoring programs at the Weldon Spring

Site Remedial Action Project (WSSRAP). These documents supplement the Annual Site

Environmental Reports (ASER) by providing interested outside agencies and organizations
with more frequent access to WSSRAP data. They provide data resulting from routine
environmental sampling as described in the WSSRAP Environmental Monitoring Plan and
a brief interpretation of that data. |

It is the goal of this document to summarize and briefly discuss the data, highlighting -
data that differ significantly from observations made in previous reports. The full
interpretation of these data (as well as data in other quarterly summaries) will be
undertaken in the 1990 ASER. It is recommended that interested readers refer to previous

Environmental Monitoring Plans (EMPs), ASERs, and project documents for more

inforﬁnation 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 identified in the EMP and the analytical parameters are 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 quarterly environmental
monitoring programs conducted at the WSSRAP including groundwater, surface water,
National Pollutant Discharge Elimination System, radon, gamma radiation, -and air
particulates (including asbestos and radioactive particulates). However, because of delays
in data delivery from the analytical laboratories, some of the data that was expected to be
included in this report are not yet available for reporting. The unavailability of data is due

“to a nationwide shortage in analytical services. WSSRAP is taking corrective action to

ensure more timely availability of data in the future. These data will be reported in the 1990

- Annual Site Environmental Report (ASER). Sludges, soils, and biological specimens are not

sampled on a routine basis; therefore, analytical results for these parameters are not
included in this report. Trend analyses are being prepared from hi;torical data for surface
water, groundwater and air pathways. These analyses will be presented in the 1990 ASER.

. m:\users\joanne\meier\envirdth.qtr ' ' } 1
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2 GROUNDWATER MONITORING

~ The groundwater is sampled regularly at both the Weldon Spring Chemical
Plant/raffinate pits/vicinity properties (WSCP/RP/VP) and the Weldon Spring quarry (WSQ).
Due to differences in the environmental settings and sources of contaminants, separate
monitoring schedules are followed. Therefore, results of groundwater monitoring at the
WSCP/RP/VP and WSQ will be discussed separately.

2.1  Chemical Plant/Raffinate Pits/Vicinity Properties

The groundwater at the chemical plant/raffinate pits/vicinity properties area is
monitored on a semi-annual basis. Monitoring well locations are shown in Figure 2-1. Data
from the semiannual groundwater monitoring for the second half of 1990 are presented in
this fourth quarter data summary. : '

2.1.1 Nitroaromatic Results

Table 2-1 contains nitroaromatic data from samples from the monitoring wells at the
CP/RP/VP area. Nitroaromatic compounds were detected in twenty samples. However, the
data continue to reflect levels historically found and documented in previous environmental

TEports.
2.1.2 Radiological Results

The radiological results for samples from wells at the WSCP/RP/VP are presented
in Table 2-2. The upper bound for natural uranium background concentrations in
groun'dwafer at the WSCP/WSRP/WSVP has been determined to be 3.4 pCil. The EPA
has not yet established drinking water standards for uranium; however, studies leading to

- proposed rulemaking are using uranium in the 10 to 40 pCi/l range. The U.S. Department
of Energy (DOE) has a derived concentration guideline (DCG) of 550 pCi/l.

The highest uranium level detected was 74.8 pCi/l from a sample obtained from
Monitoring Well 3009; however, the data is not yet available from MW-3008 which
previously has indicated higher levels. The other concentrations reported in Table 2-2

-continue to indicate levels below the proposed drinking water standard for uranium;

‘m:\users\joanne\meien\envirdth.qtr 2
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TABLE 2-1 Second Semeéter Nitroaromatic Data for GroundWater at the WSCP/RP/VP

—
" SAMPLE ID NB  1,3DNB 24ONT | 26DNT 246TNT |  135TNB “
l ' woh we/l ol wah won pan ‘
GW-2001-082190 ND ND | 0071 "~ 0048 ND 0032
GW-2002-101190 o ND ND 0.083 0.49 ND ND
GW-2003-071790 ND * ND | 0.28 ‘ 12 ND ND
GW-2004-090590 1 . nwo ND » ND S T, R ND ' ND
GW-20050718%0 - ND . ND 0.079 0.050 ND ND
GW-2006-080690 ND ' - ND _ ND 16 ‘ 0.039 1
GW-2007-090690 ND _ ND ND ND ND ND
-GW-2008-090690 ND ND ND 072, 0038 0.9
GW-2009-081690 . ND _ND ND 035 . N ND
GW-2010-071890 ' ND 0.20 0.032 0.75 055 0.24
GW-2011 Not Available - .
- GW-2012-082190 : ND ND ND 14 0.74 35
GW-2013
GW-2014 , . NA
GW-2015-071990 ND | ND v ND ND " ND , . ND
GW-2017-090490 S ND ND ND 12 N 0.074
GW-2018-101790 ND . ND ND ND N ND
GW-2019-111390 ND ND ' ND ND' 1 ND : ND
GW-2020 ' |
GW-2021-101190 D ND ND ND WD 1w~
GW-2022-101190 ND ND ND ND ND ND

m:\users\joanne\meier\envirdth.qgtr 2 4



TABLE 2-1 Second Semester Nitroaromatic Data for Groundwater at the WSCP/RP/VP (Continued)

032291

; -
SAMPLE ID NB 1,3-DNB 2,4DNT 2,6-DNT " 2,46TNT 1,35TNB |
| wol) woh) g weh g " g
GW-2023-121990 * ND ND ND ND ND ND
GW-2024-121890 * ND ND ND ND ND ND
GW-2025-101890 ND ND ND - ND ND ND

| ow-2026-121890 ND 'ND - ND ND ND ND
GW-2027-112090 ND ND ND ND ND ND
GW-2028-120490 ND ND ND ND ND ND
GW-2029.090590 ND ND ND ) ND ND ND
GW-3001-092090 ND ND . 066 02 ND 0.14
GW-3002-112090 ND 'ND ND ND ND ND
GW-3003-082290 ND ND 0.034 0.073 ND ND
GW-3006-082290 ND " ND ND ND ND ND.
GW-3008 NA '

GW-3009-111390 ND ND 0.11 0.057 ND o1
GW-3010-112890 ND. - .. ND- 'ND ND ND ND I
GW-3019-073190 ND ND ND ND ND ND “
GW-4001-072490 ND ND 3.1 31 20 58,0
GW-4002-091990 ND ND ND 013 . 02 0.27
GW-4003 ND ND ND ND ND ND
GW-4004-121090 ND ND ND ND ND ND
GW-4005-110190 ND ND ND ND ND 'ND
GW:4006-072490 ND ND ND. 35 ND 170

m :\users\joanne\meiér\envirﬂh.qtr



AT pYOn peene e SR powm geed eeen e oo

032291

TABLE 2-1 Second Semester Nitroaromatic Data for Groundwater at the WSCP/RP/VP (Continued)

SAMPLE ID . NB 1,3-DNB 24DNT 2,6-DNT . 246TNT 1,35TNB

| - g wan weh woh . g won
GW-4007-121190 ND : N | ND ND ND ND
GW-4008-101890 oy ND ND ND ) ND ND | ND
GW-4009-072690 , ND ND ND ND ND _ ND

|l owao10-110190 ND ND ND ND .. ND ND
GW-4011-110890 ND _ ND : ND ND ND ND
GW-4012-072590 ’ ND N ND ' ND 1 o ND
GW-4013-120590 ND - ND ' 0.043 13 0.067 340
GW-4014-120590 ND D ND 0.2 0057 0.48 wl
GW-4015120590 v " ND ND 0.047 22 0.03 _ 0.16 “
GW-4016-073190 W ND ND ' ND N ND
GW-4017-073190 ; ND ND , ND ND ~ND ND
GW-4018-082090 ND ND ND ND ND ND
GW-4019-102290 ND ND ND © N ND ND |
GW-4020-102490 ND ND ND ND ND _ ND “
GW-4021-072690 ND ND ND ND ND ND “
GW-4022-082090 ND ND ND ND ND ND ||
GW-4023-072690 . ND _ ND 0.075 0.028 N 0.10 ||

m:\users\joanne\meienenvirdth.qtr 6
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TABLE 22 Second Semester Uranium Data in Groundwater at WSCP/RP/VP

032281

oo
=

H SAMPLE ID Uranium
I__ pCi/l
GW-2002-101190 _ND
GW-2003-071790 16
Gw-zoos-.o’7'1aso 47
GW-2010-071890 16.7
GW-2013-070590 09
GW-2013-121990 ND -
GW-2014-121850 ND
" Gw-zo15-o'71990v . 25
" GW-2018-101790 27
GW-2018-111380 476
GW-2020-120490 5.4
GW-2021-101190 1.4
" GW-2022-101190 1.4
l GW-2023-121990 108
GW-2024-121890 14
GW-2025-101890 ND
GW-2026-121890 07
GW-2027-112090 1.4
-GW-2028-120490 20
GW-3002-112090 3.4
GW-3609-1 11390 74.8
GW-3010-112890 ND
GW-3018-073190 6.7
GW-4001-072490 1.0
GW-4004-120190 27
GW-4005-110190 245
GW-4006-0724%0 1.3
GW-4007-121190 5.4
GW-4008-101890 1.4

m:\users\joanne\meien\envirdth.qtr .
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TABLE 2-2 - Second Sémester Uranium Data in Groundwater at WSCP/RP/NVP

(Continued)
g ‘ : 7
i . SAMPLE ID . ) . Uranium
pCl!
GW-4009-072690 _ 37
GW~4010-110180 , , A 8.2
GW-4011-110890 _ ' 3.4
GW-4012-072590 _ , 35
. GW4013-120580 . ' 143
; GW~4014-120590 o ’ 14
GW-4015-120590 C 34
GW-4016-073190 | 5.4
GW-4017-073190 E | ‘ 1
'GW4019-1oé290 | | _ 4.8
GW-4020-102480 : ' 197
g GW-4021-072690 77
b | GW-4023-072690 e : 20
ND - Not Detected '
&
m:\users\joanne\meier\envir4th.qtr 8
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however, several wells do indicate higher levels than historically present at those locations.
The ASER will evaluate these levels and trends.

2.2  Weldon Spring Quarry

Chemical and radiological wastes at the quarry are of particular concern because of
their proximity to the St. Charles County well field. The well field-is located approximately

~ one-half mile to the south. Monitoring of contaminants in groundwater and the protection

of the well field is a top WSSRAP priority.

Groundwater is monitored in 30 wells in and around the quarry. Twenty-six
monitoring wells installed by the U.S. Department of Energy (DOE) currently exist in or
near the quarry. Four additional monitoring wells were instalied by St. Charles County in
1986. All monitoring well locations are shown in Figures 2-2 and 2-3. These wells currently
draw water from both bedrock and alluvial aquifers.

Two separate groundwater monitoring programs have been developed for the quarry.
The first program is a semiannual sampling of all wells north of the Femme Osage Slough.

. The second program monitors the area south of the Femme Osage Slough, including the St.

Charles County well field. Active production wells and monitoring wells are sampled
quarterly. The raw and treated waters from the St. Charles County water treatment plant

are also sampled. This portion of the quarry groundwater monitoring progrém has been
jointly developed by representatives of the DOE, the Missouri Department of Natural
Resources (MDNR), the U.S. Environmental Protection Agency (EPA), and St. Charles

County.

2.2.1 Radiological Results

Radiological data are presented in Tables 2-3A and 2-3B-for samples collected on
semi-annual and quarterly bases, respectively. Some radiological data are not yet received
from the analytical laboratory but will be included in the 1990 ASER. The results show

fluctuations around the average levels in the WSQ area with no dramatic increases evident.

Trend analyses will be presented in the 1990 ASER. The data in Table 2-3B also indicate
no uranium levels of concern south of the slough. -

m:\users\joanne\meien\envirdth.qtr 9
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TABLE 2-3A Second Semester Results of Analyses for Inorgamc Anions and Radlologlcal Parameters in Groundwater
’ for the WSQ
Nitrate Sulfate Chiloride Fluoride Uranium Gross Alpha “
QUARRY (mg/l) (mg/) (mg/h) (mg/l) PCV‘A pCin II
GW-1002-103190 07 55.0 94 0.4 07 NA '
GW-1004-103190 06 330 278 12 5384 NA
GW-1005-103190 ND 268 252 1.0 2992 NA
GW-1006-110790 13 675 37.0 04 3332 NA
GW-1007-110790 ND 28.8 645 0.4 177 N
GW-1008-110690 ND 351 240 05 3536 NA
GW-1009-110690 ND 268 255 0.4 B2 NA
GW-1010-081490 ND ND 5.4 ND 0.2 +/-0.02 NA
GW-1011-081490 ND 340 9.4 ND 6.9 +/-0.7 NA
GW-1012-121290 13 36.2 8.1 04 20 NA
GW-1013-110690 ND 120 205 05 952 NA
GW-1014-110690 ND 134 230 05 952 NA
GW-1015-110790 19 474 290 . 0.4 639 NA
GW-1016-110790 1.3 229 19.0 0.4 190 NA {l A
GW-1025-121390 ND 134 55 ND NA
GW-1026-121290 ND ND 20 ND ND NA
GW-1027-102490 Not Available NA NA NA 653 NA |
12

- m:\users\joanne\meier\envirdth.qtr
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TABLE 2-3A Second Semester Results of Analyses for Inorganic Anions and Radiological Parameters in Groundwater for
the WSQ (Continued) : .

Nitrate Sulfate . Chloride Fluoride ) Uranium Gross Alpha .

l QUARRY (ma/l) (mg/l) (mg/l) (mg/l) pCint pCiAl “
GW-1028-102490 NA NA  NA NA 75 NA
GW-1027-122090 ND 156 14.8 04 NA NA
GW-1028-122090 ND 504 8.9 ND NA NA

ND - Not Detected

NA — Not Applicable

m:\users\joanne\meier\envirdth.qtr 13
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TABLE 2-3B Fourth Quarter Inorganic Anions and Radiological Data Summary for the WSQ

(e

= e —
Nitrate | Sulfate Chiloride Fluoride Ur.anium - Gross Alpha
QUARRY (mg/h) {ma/h (mgl) (mg/) pCin pCifl
GW-PW02-Q490 _ NA O NA NA NA v ND , 0+3
GW-PW03-Q490 -~ NA ONA NA 1 N : 34 2+3
“GW-PW04-Q490 NA : NA NA NA , T 20 ' 1+3
GW-PW05-Q490 NA . NA NA NA ND . 0%3
GW-PW06-Q490 ' NA © NA NA ’ NA ND 144
GW-PW07-Q490 NA NA NA ' NA : ND 0+4
GW-PW08-Q490 " NA : N NA NA ND . 0+4
GW-PW0S-Q490 NA A NA NA ND o 3+4
GW-RAWW-Q480 : ' 27 2+3
- Untreated water from water treatment plant
GW-FINW-Q490 NA NA NA ' NA ND 12
- Treated water from water treatment plant .
GW-RMW1-Q490 _ ND 235 775 ND 14 25
GW-RMW2-Q490 . ND 268 , 424 0.35 48 10:+8 “
GW-RMW3-Q490 ND 61.6 122 ND - ND 0+6 "
GW-RMW4.Q490 ND 185 102 027 s 4+6 ll
GW-1024-Q490 ND 1Mo 1.7 0.35 ND i 15
GW-1017-Q490 ND ' 27 . 18.9 02 ' 1.4 NS "
GW-1018-Q490 ND 105 26 02 . ND NS ll

m:\users\joanne\meienenvirdth.qtr 14
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TABLE 2-3B Fourth Quarter Inorganic Anions and Radiological Data Summary for the WSQ (Continued)

; _ Nitrate - Sulfate Chloride Fluoride v Uranitum . Gross Alpha
’ QUARRY (mg/l . {mg/l) . ¥ " {mg/) » . {mgh) : pCilt . ’. pCift
GW-1019-Q490 ND 45 63 0.2 - ND NS
GW-1020-Q490 ‘ND 252 . 9.4 03 34 , NS
GW-1021-Q490 " ND ND 94 . 02 ND NS
GW-1022.Q490 ND . 20 | o 02 ND ‘ NS
GW-1023-Q490 ND 38 53 ' 03 14 NS “

ND - Not Detected
NA — Not Analyzed

rﬁ:\users\joanne\meier\envirdth.qtr 15
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* TABLE 2-4A Fourth Quarter Nitroaromatic Data for Groundwater at the WSQ

NEA
RS

SAMPLE ID ~ NB . 13DNB 2,4-DNT 2,6-DNT 24,6TNT 1,35TNB

| , o/ wonhH . . g/ o/ e g/
GW-1002-103190 ND 027 ND 44 100 52.0
GW-1004-103190 ND ND 16 38 42 079
GW-1005-103190 ) “ND N "ot o062 ND N
GW-1006-110790 ND 0.19 _ 0.16 7.4 18,0 120
GW-1007-110790 ND ND - ND ND ND ND
GW-1008-110690 ND 0.14 ND ND ND ND
GW-1009-110690 ND ND ND ND ND ND

- GW-1010-081490 " ND ND ND ND ND ND
GW-1011-081490 ND ND ND ND ND ND
GW-1012-121290 ND ND ND ND ND ND
GW-1013-110690 ND ND 0.038 ND ND ND
GW-1014-110690 ND ND 0.031 ND ND ND
GW-1015-110790 'ND 022 ND 056 48 11.0
GW-1016-110790 ND 020 ND 0.070 0.28 0.48
GW-1025-121390 ND ND ND ND ND ND 1'
GW-1026-121290 ND ND ND ND ND ND
GW-1027-102490 ND ND 12 67 28 0.13 :
| GW-1028-102490 ND “ND ND ND ND ND “

ND - Not Delecled

m:\users\joanne\meier\envirdth.qtr 16
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TABLE 2-4B Fourth Quarter Nitroaromatic Data for Groundwater at the WSQ

SAMPLE ID NB 13DNB ~ 2,4:DNT 2,6-DNT . 246TNT T 1,35TNB =“
won | won | won | wen | ) e |

GW-1017-Q490 ND : ND ND ND ND ND l
GW-1018-Q490 ND ND ND < ND ND ND I
Gw-1019.Q480 ND ND | ND ND ND _ ND
GW-1020-Q490 - ND ND ND ND ‘ ND ND
GW-1021.0490 ) ND . ND ~ ND ND _ " ND ' ND I
GW-1022-Q490 ' ND ND ND : ND ‘ ND , . ND “
GW-1023-Q490 ND ND ND ND ND ND
GW-1024-Q490 ND ND ND ND ' ND ND "
GW-RMW1-Q490 - " ND ND ND ND ND ND "
GW-RMW?2-Q490 ND ND . ND ND ND ND
GW-RMW3-Q490 ' ND ' " ND ' ND D ND ND
GW-RMW4-Q490 ' ND O ND ND  ND " ND . ND
GW-PW02-Q490 . ND ND ND ND ND ND “ A
GW-PW03-Q490 ND ND ND ‘ ND ND ND '
GW-PW04-G490 ND ND . ND ND .  ND ND

IFc;w-Pwos»oa«.ao _ ND ND ND - ND - ND ND
GW-PW06-Q490 ND : ND - ND ND ND - ND
GW-PW07-Q490 ND ND ND ND ND ND
GW-PW08-Q490 ~ND ' ND ND ND ND ND

m:\users\joanne\meienenvirdth.qtr 17



TABLE 2-4B Fourth Quarter Nitroaromatic Data for Groundwater at the WSQ (Continued)
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032291

" SAMPLE ID NB 1,3-DNB 2,4-DNT 2,6-DNT 2,4,6-TNT 1.3..$-TNB
g/ wan) W woh wo) W
GW-PWO09-Q490 ND ND ND ND ND ND
GW-RAWW-Q490 ND _ND ND ND ND ND
GW-FINW-Q490 ND ND ND ﬁD : ND ND
m:\users\joanne\meier\envirdth.qtr 1 8
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2.2.2 Nitroaromatic Compounds Results !

Analytical results for nitroaromatic compounds are presented in Tables 2-4A and 2-

'4B.‘, No monitoring wells south of the Femme Osage Slough showed detectable
- concentrations of nitroaromatic compounds during the third quarter 1990. The distribution

of nitroaromatic contamination near the quarry remains unchanged.
2.23 Inorganic Anions Results

Four inorganic anions—nitrate, sulfate, chloride, and fluoride-were measured in
quarry wells. Tables 2-3A and 2-3B display the analytical results for the fourth quarter of
1990, which are consistent with data reported in the previous environmental niom'toring
reports. The WSQ groundwater samples continue to indicate no significant groundwater
contamination by nitrate. The groundwater samples continue to indicate background
concentrations of sulfate in wells south of the Femme Osage Slough. Results of chloride
analyses of groundwater south of the Femme Osage Slough continue to indicate background

- concentrations. Results of fluoride analyses indicate no detectable levels for fourth quarter

1990.
2.2.4 Metals Results

A selected group of quarry wells located south of the Femme Osage Slough were
sampled for arsenic and barium. Analytical results for these metals are presented in Table
2-5. Results from fourth quarter analyses of arsenic and barium continue to indicate
elevated concentrations in selected wells. The highest levels reported for the fourth quarter
are 37.9 pg/l for arsenic in RMW-3 and 458 pg/l for barium as detected in Monitoring Well
RMW-1.

-m:\users\joanne\meier\envir4th.q1r 19



TABLE 2-5 Fourth Quarter Results for Me;als' in Groundwater at the WSQ

I ' ' QUARRY ARSENIC g/l BARIUM ug/1
GW-1024-Q390 ND 182
GW-RMW1-Q390 68 458
GW-RMW2-Q390 161 158
GW-RMW3-Q390 37.9 394
GW-RMW4-Q390 35.3 159
GW-RAWW-Q390 64 311
A g L GW-FINW-Q390 ND 69.2
&
o ND - Not Detected
&
&
-
B J
3
m:\users\joanne\meier\envirdth.qtr 20
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3 SURFACE WATER MONITORING

Routine samples were collected during the fourth quarter of 1990 from both on-site
and off-site surface water locations. All surface water samples were analyzed without
filtering, unless a specific comparison of dissolved versus total contaminant concentrations
was desired. ' '

3.1 Chemical Plant/Raffinate Pits/Vicinity Properties -

During the fourth quarter, surface water samples were collected from the nine locations
shown in Figure 3-1 and analyzed for uranium. The results, presented in Table 3-1, indicate
that conditions remain similar with values within the range measured historically with the
highest level (102 pCi/l) again detected at inflow to Lake 36 on the Busch Wildlife Area.

“Dilution and/or other factors within that lake decreased the concentration to 16.32 pCi/l at

its outflow. All other values at off-site locations remain'relatively low and consistent with
historical values.

3.2 Weldoh Spring Quarry

Surface water samples were collected from the nine locations shown in Figure 3-2 and
three locations in Figure 3-3. Samples were analyzed for uranium and the results are
presented in Table 3-1A. The results of all samples except the Missouri River samples
indicate no apparent changes in environmental ¢onditions, although the uranium level of the
pond within the access-controlled area of the quarry was higher than in previous quarters
of 1990. This level is not cause for concern. The uranium levels in the water of the quarry
pond have historically fluctuated due to precipitation and dilution within that pond. The
concentrations of the six nitroaromatic compounds ranged from below the detection limit
t0-12.0 pg/l for 2,4,6-TNT. The ponded'water will be treated for nitroaromatic compounds
and other organics upon completion of the quarry water treatment plant.

The fourth quarter uranium values measured in the Missouri River attract attention
due to their apparent upward trend in the downstream direction. Although cause for
focused attention, these values are not believed to represent a real influence from site-
related uranium sources. The levels of uranium at these locations have -historically
fluctuated at each of the sampling locations (due to either natural fluctuations or analytical |

m:\users\joanne\meier\envirdth.qtr 21
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TABLE 3-1 Fourth Quarter Uranium Results in Surface water at the WSCP/RP Area
! , .
i _ Uranium
Sampling D ‘
SW-2001 ' o , " ND
SW-2002 | 102
: SW-20038 - v : - 1224
£y SW-2004 : , 136
' ‘ _ . SW-2005 L 16.32
g SW-2006 _ ' | ND
1 " SW-2007 ' e ‘ 476
. SW-2010 ) ' ) Not Avasilable
, SW-2011 ' . ' 170
i ‘

ik

e

o

friateneac:
[

i
g,
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variability) such that uranium concentrations have been higher at upstream locations than
below the southeast drainage/Missouri River confluence. The U.S. Department of Energy

(DOE) has increased monitoring of the Missouri River prior to the operation of the Weldon

Spring Site Remedial Action Project (WSSRAP) quarry water treatment plant to ascertain

- the preoperational (background) levels. In addition, the National Pollution Discharge

Elimination System. (NPDES) permit for the quarry water treatment plant requires
additional monitoring of the river. Permit monitoring will begin in 1991. This monitoring
will increase the DOEs capability to ensure the safety of the public and the environment.

33  Springs

‘Eleven springs around the Weldon Spring site (WSS) are sampled quarterly (see
Figure 3-4 for spring locations). Previous spring monitoring indicated that waters from six
perennial sprmgs and one wet-weather spring are measurably influenced by site-related
contaminants. These springs are SP-6301, SP-6302, SP 6306, and SP-5301 through SP-5304.

All spring samples are analyzed for uranium.

33.1 Uranium

The levels of uranium measured in the springs are consistent with values measured
at those locations and drainages in the past. Table 3-1 presents the results of fourth quarter
uranium analyses.

34  National Pollutant Discharge Elimination System Data Review

Surface water and effluent samples were collected and analyzed in compliance with
the Weldon Spring Site National Pollutant Discharge Elimination System (NPDES) permit.
This permit (Number MO-0107701) was issued in November 1988 and addresses storm water
and wastewater discharges. Six disbharge points or outfalls included in this permit are shown
in Figure 3-5. Outfalls NP-0001 through NP-0005 represent surface water discharge and
NP-0006 represents the treated effluent discharge associated with the administration
building sanitary wastewater treatment plant. Currently NP-0006 is the only outfall with
effluent limitations. The five surface water outfalls have monitoring requirements only.
Fourth quarter 1990 an'alytical data for each outfall is presented in Table 3-3.

m:\users\joanne\meier\envir4th.qtr 26
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7 TABLE 3-1A Fourth Quarter Results for Uranium in Surface Water at the WSQ
g WSSRAP ID v , QUARTER 4
é‘: .
8%
SW-1001 : T ND
£ SW-1002 _ ND
i SW-1003 . 58.5
§e SW-1004 57.1
SW-1005 136
£3 SW-1007 - , 19.0
e SW-1008 ' 3130
£ SW-1009 ' 21.1
SW-1010 415
g SW-1011 o B 4.1
£ SW-1012 .75
& SW-1013 : 98
§
TABLE 3-1B Fourth Quarter Nitroaromatic Concentrations For Surface Water (ug/l)
o WSSRAP-ID QUARTER 1,3,5TNB 1,3-DNB 24,6TNT 2,4-DNT 2,6-DNT ~ NTROBENZENE
o :
-SW-1008 THIRD . ND ND 12.0 3.0 1.2 ND
8 . ,

ND - NOT DETECTED
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TABLE 3-2 Fourth Quarter Uranium Levels in Springs Near the WSS (pCi/l)
o WSSRAP-ID Quarter 4
&
SP-5203 1.36
SP-5301 592
‘SP-5302 544
SP-5303 374
SP-5304 a2
SP-5503
SP-6301 102
SP-6302
SP-6303 - ND
SP-6308 8.16
i,:‘
L—
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TABLE 3-3 Results of Monthly NPDES Monitoring for NP-0001 through NP-0006
Outfall NP-0001 NPDES data for Q4 1990
" DATE SAMPLED FLOW SUSP. SOLIDS SET. SOLIDS 'NITRATE pH . UTHIUM | GROSSALPHA | TOTAL URANIUM
" ' ' GPD mg/l mift mg/| mg/! pCin pCin
" Oct. 4 2880 - 10 <01 1.14 7.36 0.0052 T "
" “Oct. 9 * | 28800 R <0.1 . 7.27 * 360 381
*Samples obtained on Oct. 9 for radioactivity analysis only - N
**Samples obtained in Oct. 4 for chemical analysis only
Outfall NP-0002 NPDES data for Q4 1990
“ DATE SAMPLED FLOW SUSP. soUDs SET. SOLIDS NITRATE pH LITHIUM GROSS ALPHA | TOTAL URANIUM
“ GPD mg/l min mg/l r.ng/l k ~ pClHi pCin
[ Oct. 4 101678 3.00 <01 " ND 7.26 0.0116 NA NA
Oct 9 530858 NA <0.1 NA 705 NA 1700 1900 |
Nov. 5 371232 18.00 <0.1 0.384 6.30 ND 1300 10.2 "
879640 <0.1 ND
Maximum 879840 35.00 <0.1 0.642 7.26 0.0116 170.00
Minimum 101678 300 . <0.1 ND 6.30 ND  81.00 10.20 “
Average 471402 18.67 <0.1 0.513 6.76 0.0116 127.00 98.47 "

on-delecl values not

ncluded in average calculations

*Samples obtained on Oct. 9 for radioactivity analysis only

NA-Not available at time of report

m:\users\joanne\meier\envirdth.qtr
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TABLE 3-3 Results of Monthly NPDES Monitoring for NP-0001 through NP-0006 (Continued)

Outfall NP-0003 NPDES data for Q4 1990

[- DATE SAMPLED FLOW SUSP. SOLIDS SET. SOLIDS NITRATE pH | uTHILM GROSS ALPHA | TOTAL URANIUM “
| GPD mg/l mi/) mg/l mg/l pCint _ pCin “
Oct. 4 a0 10.00 <0.1 4 ND 713 ND “NA . NA
oct.9" 254880 NA <01 NA . 7.00 NA 70.00 82.00
Nov. 5 . 168624 7.00 . <0.1 : 0388 | . 625 | ND 110,00 8.16

<0.1 ND 79.00

Maximum 1111680 15.00 <0.1
Minimum 4105 . 700 <0.1 ND 614 | ND 70.00 8.16
Average 384822 . 10.67 <0.1 2.62 6.63 ND 8633 |- 59.52

Non-detect values not included in average calculations

*Samples obtained on Oct. 9 for radioactivity analysis only

Outfall NP-0004 NPDES data for Q4 1990

DATE SAMPLED FLOW SUSP. SOLIDS SET. SOLIDS NITRATE pH LITHIUM GROSS ALPHA TOTAL URANIUM “

1
|

GPD " mgh min mg/l : mgh pcin pcin "

Nov. 12 1440 12.00 <0.1 ND - . 655 ND 10 4.2 |
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TABLE 3-3 Results of Monthly NPDES Monitoring for NP-0001 through NP-0006 (Continued)

Outfall NP-0005 NPDES data for Q4 1990

DATE SAMPLED

SUSP, SOLIDS SET. SOLIDS NITRATE pH TOTAL URANIUM
G!E_ mg/l mifl mg/l mg/t pCift pCint
| Oct. 4 . s000 | 7.00 <01 0.313 7.13 ND N NA'
 Oct.9* 286000 _ : , <0.1 K NA 703 | - NA 54000 | 551.00
 Nov.s 53128 6.00 <0.1 8.80 6.53 ND ~ 630.00 63.92 Il -
Dec. 3 : 336816 8.00 <0.1 v 454 653 ND 43000 | 489,60

Maximum 336816 ‘ 8.00 <t | 8.800 7.3 ND 63000 | 551.00
Minimum 5000 ] 6.00 <0.1 0.313 -6.53 ND . 430.00 63.92
Average 170236 7.00 <01 4551 68t | - ND 533.33 368.17 “

Non-detect samples not included in average calculation

*Samples obtained on Oct. 9 analyzed for radioactivity only

Outtalt NP-0006 NPDES data for Q4 1990

=3
DATE SAMPLED FLOW - SUSP. SOLIDS ‘ BOD . FECAL ~pH
. COLIFORMS
GPD mgh mg/l No./100 ml

Nov. 17 2520 ND <20 <10 64
| Dec. 5 , 2970 400 33 ‘7000 65 |
s

Maximum o 2970 4.00 33 7000.0 , 65

Minimum 2520 . ND <20 ~ND 64

Average 2745 4.00 _ 33 : 7000.0 65

¥ Indicales value which exceeded efffuent limitafion
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Radiological Analysis

Gross Alpha and Total Uranium analyses correspond well with 1989 data. The
highest uranium levels were present at NP-0005 (surface flow from the southeast portion of
the site combined with discharge from NP-0001) followed by NP-0001 (discharge from the
process sewer). These relatwe]y higher levels are consistent with 1989 data. Maximum

~ values for uranium were. 381 pCi/l. at NP-0001 and 551 pCi/l at NP-0005.

Other outfalls exhibited the following range of uranium concentrations. NP-0002, the
drainage from the Frog Pond area, ranged from 10.2 pCi/l to 190 pCi/l. NP-0003, drainage

- . from the Ash Pond diversion, ranged from 8.16 pCi/l to 88.4 pCi/l. A uranium concentration

of 4.2 was present in the fourth quarter sample collected from NP-0004, raffinate pit No. 4
area. :

.Other Analysis

Other analyses include physical analysis (settleable solids and suspended solids) and

chemical analysis -(nitrate, pH, and lithium). Fourth quarter 1990 values generally

correspond to 1989 values for the majonty of parameters

The discharge from the administration building treatment plant, NP-0006, has effluent
limitations for quarterly samples. In addition to this quarterly monitoring, the subcontractor
monitors the same parameters monthly, to assess plant performance. Outfall NP-0006 is the
discharge for the site administration building wastewater treatment facility. The NPDES

- permit contains effluent lnmtanons on biochemical oxygen demand (BOD), total suspended

solids (TSS), and fecal cohform at this outfall. These limits are 15 mg/l (BOD), 10 mg/l
(TSS), and 400 colonies/100 ml (fecal coliform). NPDES permit limits were exceeded in
fourth quarter 1990 at this outfall. The fecal coliform value for December 5 was 7000
colonies/100 ml. -This was due to removal of additional chiorine in the chlorine contact

chamber by the Subcontractor. This was done at the direction of Missouri Department of -

Natural Resources (MDNR) due to a concern that excess residual chlorine might be present
in the effluent. The Subcontractor has since replaced this additional chlorine in a more
acceptable manner resulting in a return to compliance for fecal coliform levels, while

maintaining a minimal level of residual chlorine.

" m:\users\joanne\meier\envirdth.qtr 34
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4 AIR MONITORING
4.1 Radon Gas

The radon’ gas monitoring program utilizes a pair of radon detectors at each of 22
permanent locations; each detector is exchanged quarterly. These detectors are deployed
at six locations .at the Weldon Spring Chemical Plant, six locations at the Weldon Spring
quarry, four locations at the Weldon Spring raffinate pits‘ and six off-site locations. Radon
monitoring Jocations are shown in Figures 4-1, 4-2, and 4-3. On-site detectors are spaced
around the perimeter. fences to ensure adequate detection of radon dispersing from the

| properties under various atmospheric conditions. Locations RD-4001, RD-4004, RD- 4005,
and RD-4006 were used to monitor background levels near the site.

~ Table 4-1 summarizes the quarterly and year-to-date average radon concentrations
detected at all site perimeter and off-site monitoring locations. Also contained in Table 4-1
is a comparison of the measured year-to-date average concentration with the Federally
permltted radon concentration for unrestricted areas of 3 pCil (110 Bg/m?) above
background as authorized by U. S. Department of Energy (DOE) Order 5400.5.

An average ambient background concentration was determined by calculating the

arithmetic average for the four background locations. This data.yielded a year-to-date

average ambient background radon concentration of 0.17 pCi/l for the first three quarters
of 1990. This concentration was then subtracted from the year-to-date average
concentration for each monitoring station, and compared to the DOE guideline of 3 pCi/l
above background. |

Radon concentrations at the site perimeter and at off-site locations for the fourth
quarter of 1990 were within the typical range expected during years of normal

- precipitation. The quartef]y radon concentrations (background included) ranged from 0.1

pCi/l at two locations to 1.7 pCi/l at monitoring location RD-1002.

Radon concentrations found in the quarry are higher than concentrations measured
at other locations because the radium concentrations in quarry wastes are typically much
highér than other areas, and because the quarry is a large depression in the terrain with side
walls ranging from 3 to 15 meters (10 to 50 feet) high. In conjunction with stable
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1st 4th “Annual Average
Location Quarter Quarter Percent
1.0. cin i cift . Guideline®)

“ RD-1001 : 1.1 14 24 1 15 03 Y “

N rD-1002 14 21 a1 1.7 ' 21 0.4 60
RD-1003 1.0 05 10 10|  os 03 20 “
RD-1004 03 0.4 08 0.4 05 02 6 ||
RD-1005 08 05 0.8 06 07 0.2 8 |

“ RD-1006 05 03 05 07 _ os | 02 7

“ WSCP '

“ RD-2001 . 04 03 05 0.7 05 02 6

“ RD-2002 0.4 0 0.4 02 03 Y 0

“ RD-2003 0.4 0.1 07 03 0.4 02 3

" RD-2004 03 0.1 04 | 02 |- 03 0.1 0

“ RD-2005 05 o 04 0.2 03 01 . “
RD-2006 0.4 02 04 0.2 03 0.1 0

WSRP

“ RD-3001 ; 03 © 01 05 0.1 03 _ o1 0

AD-3002 03 0.1 04 0.1 02 0.1 OJ
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TABLE 4-1

18t
Quarter
pCi/l

2nd

Location
1.D.

i i

3rd
Quarter
pCi/l

4th

Quarter
pCi/l

1990 Track Etch Radon Results® (Continued)

— e —

Annual Average

(rmimS iy

032291

03

Percent
Guideline®

05 0.1 0.1 1
05 0.1 0.3 0.1 0

I

OFF-SITE P
RD-4001 0.3 0.1 07 0.1 03 0.1 i
RD-4002 0.3 0.1 0.3 0.2 0.2 0.1 0
RD-4003 0.3 04 0.4 0.4 03 0.1 0
RD-4004 03 0.1 07 0.3 0.4 0.2 2
RD-4005 0.5 0.1 0.3 0.2 0.1 0:
RD-4006 0.3 0.1 05 0.1 03 0.1 0

(8 Results include natural background.

(®)  percent of guideline calculated by taking the year-to-date average minus the average of the background stations divided by the DOE concentration guideline for RN-222 is 3 pCift
(100 Bq/m ~ 3)(Annual average above background) for uncontrolled areas. ’

) DENOTES BACKGROUND STATION

m:\users\joanne\meler\envirdth.qtr
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meteorological conditions, this configuration tends to trap emanating radon thhm the quarry

and raise the concentrations along the quarry perimeter.

4.2 Gamma Radiation Exposure

To monitor exposure from gamma radiation, 22 monitoring stations using spherical -

environmental thermoluminescent dosimeters (TLDs) were deployed. The monitoring
station locations are the same as the ambient radon monitoring locations (see Section 4.1).

Table 4-2 summarizes the quarterly and year-to-date results of total gamma radiation
monitoring at the 16 Weldon Spring site (WSS) perimeter monitoring stations, Francis
Howell High School, the Weldon Spring Army Reserve Training Area, and at the four
background monitoring stations. :

The yearly average background gamma exposure as measured with TLDs in 1989 was
68 mR/year. The yearly average background gamma exposure as measured with TLDs in
1990 was 62 mR/year. This corresponds to- 1989 monitoring results and was expected
because no significant changes in the configuration or location of the wastes have occurred.

‘Due to external vandalism, the fourth quarter TLDs were missing for monitoring
stations TD-3004, and TD-4005. In order to calculate a year-to-date total gamma exposure
rate, the missing quarterly data were replaced with the average of the remaining quarterly
TLD results for those monitoring stations.

43 Radioacﬁve 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 around the Weldon
Spring Chemical Plant (WSCP) perimeter and two are located around the quarry perimeter
as shown in Figure 4-3. Three monitoring stations (AP-4006, AP-4008, and AP-4011) are
located off site 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 used to monitor background levels in the
vicinity of the WSCP. The off-site monitoring stations are also shown in Figuré 4-4,

. m:\users\joanne\meier\envir4th.qtr 41
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. TABLE42 1890 Environmental TLD Results®

[ [r Location 18t 2nd 3rd ~ ath Annugl 2 5td.
1.D. Querter Quarter Quarter Quarter Total Dev.
; n MR MR MR MR MR
. wsQ
TD-1001 ] 21 21 26 24 82 4
TD-1002 ) 17 17 22 20 76 5
s " TD-1003 2| . 16 24 15 76 7
i l TD-1004 18 s | w| 7 4
TD-1005 18 17 - | 21 74 4
TD-1006 15 14 R 19 89 5
[ WSCP
| {| To-2001 B . 16 18 16 66 2
- T0-2002 15 ’ . 14 2 V4 68 6
. TD-2003 _ 15 15 18 a7 66 3 \ j
e TD2004 6] 17 18 18 | 68 2
B ||_To-2005 v ol 17 17 64 3
-(,*f.»' ' TD-2006 : 17 15 e 17 67 3.
. - © WSRP | - i
] TD-3001 - 6] - 20 19 73 4 |
; TD-3002 13 12 : ; 14 53 .2
J 1| To-3003 17 17 20 18 71 3
TD-3004 12 13 | 18 . 57 5
f : i ' OFF-SITE
|| TD-4001 15 | 6] - 18 66 2
: c TD-4002 : 14 - | 15 14 V 57 1
v TD-4003 12| 11 13 TN 51 2 |
TD-4004 14 | 6| 20 18] 69 4
TD-4005 12 - - - 48 0
TD-4006 13| 13 19 18 64 6
@ Results include natural background.
” : = Denotes loss of TLD.
i i Denotes background station. .
Y ®) Year-{o-date totals for locations where some quarterly data is unavailable were calculated using the average of the existing
‘f . quarterly data in place of the unavailable data. ‘Due to rounding of values, the sum of the quarterly data may not equal
1; the year-to-date total. ' .
3 A
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The sampling station near the August A. Busch Wildlife Area (ABWA) headquarters
is used as a background air monitoring station. This station is approximately 0.8 km (0.5
mile) from the WSCP perimeter in a northwestern direction. The terrain between the
WSCP and this sampling station is hilly and forested, providing a significant physical barrier
to airborne particulates originating from the WSCP/ Weldon Spring raffinate pits (WSRP).
In addition, winds from the southeast are relatively rare at the WSCP.

Table -4-3 summarizes the quarterly average concentrations and the standard
deviations for the 11 air monitoring loéations. The quarterly average concentration for each
monitoring location was calculated by averaging either the weekly air particulate analysis
results or the counting instrument’s lower limit of detection (LLD), whichever was greater.
The "<" sign in Table 4-3 appears ‘when the actual average is less than the calculated
average due to the use of LLD values in the calculation. Locations AP-1009 and AP-1010
were not in operation for five weeks due to vandalism. All of the other measurements at
the two locations were above the LLD values. The standard deviation for each of the
monitoring locations was calculated using only results that were above the LLD.

The third quarter net alpha concentrations ranged from <1.34 X 107° uCi/ml to 2.12
X 107" uCi/ml with <1.69 X 10* uCi/ml detected at the background station.

4.4  Asbestos

Air sampling for asbestos has been performed on a routine basis for two years. The
monitoring data indicate no elevated levels of airborne asbestos during both asbestos
abatement operations and during periods when no asbestos activities were in progress at the
site. Since asbestos removal and handling operations were not in progress during the third
quarter, perimeter asbestos sampling was not performed. Upon commencement of any
additional asbestos abatement activities, asbestos air particulate monitoring will resume.
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TABLE 4-3 Radiological Air Particulate 1990

MONITOR . ANNUAL AVG. NUMBER
IDENTIFICATION CONCENTRATION STANDARD OF VALUES
L NUMBER (1EA5uCim) DEVIATION | ABOVE LLD
AP-2001 210815 2.00e-15 42
AP2002  250e-15 . 860e16 45
 AP-3003 220015 1.00e-15 g 41
AP-3004 ' 2.30e-15 120015 43
AP-2005 : 2.40e-15  1.40e15 48
e "AP-4006 2.20e-15 ' 1.00e-15 )
Z AP-4007* 2.20e-15 ~ 750016 . 49
AP-4008 : 2.40e-15 . © 1.50e-17 : 47
E AP-1009 . 240815 7.406-16 45
“ AP-1010 . 270e15 8.006-16 &
l AP-4011 210615 130615 ‘ 45
= Indicates background monitor station.

. To convert uCi/m! to Bq/M~ 3 multiply by 3.7E10.

= - m:\users\joanne\meier\envirdth.qtr - 45
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