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RESULTS OF TEE GROUNDWATER MONITORING PROGRAM
PERFORMED AT THE FORMER ST. LOUIS AIRPORT STORAGE SITE
FOR THE PERIOD OF JANUARY 1981 THROUGH JANUARY 1983

C. Clark
B. A. Berven

ABSTRACT

Results of a two-year groundwater monitoring program performed
at the former St. Louis Airport Storage Site in January 1981
through January 1983 are presented in this report. Data indicate
that radionuclides stored onsite are leaching into the groundwater;
however, the radionuclide concentrations are well below the maximum
permissible concentration (MPC) for effluents to unmrestricted
areas. :
The only radionuclide detected in measurable amounts in the
groundwater at these wells was 238y, One well averaged approxi-
mately 1860 pCi/L of 238y during the two-year period, The maximum
concentration of 238U observed at this well was 2230 pCi/L. This
well water sample exceeded the maximum background 238y concentra-
tion (45 pCi/L) measured in .groundwater throughout the state of
Missouri by a factor of 50. Based on the results of the 238g con-
centration measured (in well water) at the former St. Louis Airport
Storage Site, leaching of radionuclides is occurring, resulting in
concentrations of 2387 in the groundwater above background levels.
However, the concentration of the radionuclides analyzed did not
exceed the MPC for effluents as given in Appendix B, Table II,
Column 2 of 10 CFR 20. Although there appears to be some movement
of the groundwater into Coldwater Creek, adjacent to the site, due
to dilution of the creek water, the concentrations of radionuclides
in Coldwater Creek are expected to be substantially below MPC.
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1. INTRODUCTION

The Department of Energy (DOE) is conducting a program to identify
and remedy potentially unacceptable radiological conditions at sites
utilized by the Manhattan Engineer District (MED), and later the Atomic
Energy Commission (AEC), during the early development of nuclear emergy
in the United States. Omne such site, acquired by the MED in 1946, was
the St. Louis Airport Storage Site, which was used for storing waste
residues generated during uranium processing operations (Fig. 1).1 _
Between 1946 and 1967, the 8.8 ha (21.7-acre) tract was actively used as
a storage/dump site for radioactive material. During 1966 and 1967,
most of the stored residues were sold for their mineral conteant and
removed from the site.2

In November 1969, title to the site was transferred from the U.S.
Government to the Lambert-St. Louis Airport Authority, and ail of the
site's structures and buildings were razed and buried onsite. Although
various clean-up programs were conducted until 1971, there was insuffi-
cient data for radiological characterization purposes. Therefqre, in
1976 and 1978, Oak Ridge National Taboratory (ORNL) perfurmed a
comprehensive radiological survey. The survey indicated that although
the bulk of the stored wastes had been removed, some residual materials
remained at surface and subsurface depths.3

At the request of DOE, the Radiological Survey Activities (RASA)
group at ORNL initiated s groundwaterf;onitoring program at the former
St. Louis Airport Storage Site (SLAPSS) in January 1981. The objective
of this program was to momitor six wells to determimne: (1) is leaching
of radionuclides occurring, and (2) if so, how much is being chanpeled

into the groundwater.
2. SITE HISTORY AND DESCRIPTION

The former St. Louis Airport Storage Site is located about 24 km
from downtown St. Louis, and is adjaceul tov the morthern boundary of the

Lambert-St. Louis Internationsl Airport. The site was operated by the
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MED and AEC from 1946 to 1953 to store residues generated during uranium
processing operations at the Destrehan Street Refinmery and Metals Plant.
In 1953, operation of the airport storage site was contracted to
Mallinckrodt Chemical Works.4

Pitchblende ores were processed at the Drestrehan Street planmt
until 1955. Via the procurement arrangements with African Metals, an
ore supplier, storage of the pitchblende ore and radium-bearing residies
became the responsibility of the government. Various materials were
stored as follows: pitchblende raffinate — stored uncovered on the
ground surface; radium-bearing ores — stored in drums; and non-
pitchblende feedstock and barium cake residues — also stored uncovered
at the site. Because of the nature of the process involved in extract-
ing radium and uranium from the ores, the barium cake and similar resi-
dues contained most of the 230Th, 231ps, and 227Ac from the original
ore. '

In addition to dolomite liner and recycled magnesium fluoride limer
generated as scrap, other wastes stored at the site included: tailings

from an Interim Residue Plant built in 1955 to recover uranium from the

magnesium fluoride slag; 2400 drums containing miscellaneous residues

and other scrap materials; 3500 tons of contaminated steel and alloy
scrap (primarily buried in low areas on the west end of the airport and
covered with fill dirt). Fig. 2 shows the locations of the stored resi-
dual materials as of 1965.3 Theffpproximate amounts of uranium residues
stored as of 1965 are shown in Tgfle 1.

After the ore residues stored at the site were sold to Continental
Mining and Milling Company (1966), the remaining residues were moved to
the Latty Avenue site in Hazelwood, Missouri. The barium sulfate resi-
dues, however, were taken to the Interim Storage Site at
Weldon Springs, Missouri. The onsite structures were then dismantled,
buried on the site, and covered over with a layer of clean fill dirt.
The City of St. Louis assumed ownership of the site in 1973, with the
Lambert-St. Louis Airport Authority being responsible for access and

maintenance of the site.3
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Comprehensive radiological surveys were conducted at the site by
the Héa&th Physics Division of ORNL in 1976 and by the Health and Safety
Research Division of ORNL in 1978. The ORNL surveys indicated that at
the time when the stored residues were sold and removed, some remgining
barium sulfate cake was covered with fill. Subsurface examination of
the site indicated that contamination extended to depths of 6.2 m.

The site slopes from east to west and has a gradual cross-site
elevation drop of approximately 6 m. A drainage ditch runs slong the
northern border of the site. Coldweter Creek, which captures some of
the groundwater flow from the site, forms the west boundary and lies
roughly 6 m below the site surface. The surface cover consists of up to
2.5 m of non-select fill material, distributed as shown in Fig. 3.5 Par-
ticle sizes range from fine clay to boulders. Since the 1976 survey,
large amounts of fill, mainly rubble from road construction, have been
added to the southwest end. Settling has occurred in the northwest por-
tion of the site, and erosion has produced gullies at the west end.3

Based on the results of investigations by Weston Environmental
Consul tants-Designers, the direction of groundwater flow through the
f£fill material is from the topographic high area in the east cormer
toward Coldwater Creek in the west corner.4 1he flow pattern is shown
in Fig. 4.

There are no known users of groundwater within the immediate vicin-
ity of the former St. Louis Airport Storage Site. There is no popula-
tion residing within 0.4 km and 75 to 100 persons within 0.8 km of the
site.4 Use of the groundwater forfafinking purposes is highly unlikely
due to its low quality, The groundwater in the St. Louis area contains
more than 1000 ppm of dissolved solids and is classified as being
saline. The nearest well is approximately 2.5 km north of the site and
is not used for obtaining drinking waeter. The drinking water for the
metropolitan St. Louis area is acquired from municipal water purifica-
tion plants, which receive their water from the Mississippi River.4 The
groundwater which flows through the former St. Louis Airert Storage
Site into Coldwater Creek empties into the Missouri River at a poiat 6.5

ks above the junction of the Missouri and the Mississippi rivers. The
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amount of SLAPSS groundwater moving into Coldwater Creek is considered
insignificant compared to the average stream flow.4 N

3. MONITORING METHOﬁS
{

In September/October 1979, a network of six wells was installed by
¥eston Environmental Consultants-Designers specifically for obtaining
groundwater samples. The well locations are shown in Fig. S§.

In Januvary 1981, a two-year well monitoring program was begun by
Evaluation Research Corporation (ERC) under subcontract with ORNL., The
wells were monitored on a monthly basis through Januery 1983. Ground-
water elevation, pH, and temperature were determined at the time of sam-
ple collection. The samples that were extracted from the wells were
analyzed for 226Ra, 230Th, 210Pb, 2380. 231Pa. and 227Ac. The filters
that were used were also analyzed for radionuclides, which could have
been present on suspended particulates. All wells were flushed (to rid
the well of any particulate build-up) prior to obtaining water samples.
Based on the diameter of the PVC pipe and the water column height, it
was determined that flushing could be conducted by pumping a volume of

water equal to that contained in each well.
3.1 POST-SAMPLING PROCEDURE

Two liters of water were pumped from each well and collected in a
polyethylene container. Each sample was filtered onsite through &
0.45-um membrane filter. To prevent the precipitation of radiomuclides,
5 ml of concentrated nitric acid were added to each sample before

returning the sample to ORNL for analysis.
4. MONITORING RESULTS

Applicable guideline values for radionuclides measured in water at
the site for nnrestricted use are presented in Table 2. The radio-

nuclide concentration ranges measured for wells A-F during the monitor-

ing period of January 1981-Januvary 1983 are presented in Table 3.
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After analyzing the radionnclide data obtained from the two-year
well-monitoring program at SLAPSS, two significant trends were observed.
The first trend was that the 2380 concentration measured in all the mon-
itoring wel;s was high in comparison to the other radionuclides analyzed
for each month during the monitoring period. The sverage 238y concen-
tration for the monitoring period ranged from 8.6 pCi/L (Well C) to 1860
pCi/L (Well B). The concentrations of the other radionuclides analyzed
were at or near the reported limits of analysis. The second trend that
was observed was that the 2380 comcentration measured in Well B was sig-
nificantly higher than the 238y concentration measured in the other five
wells over the entire monitoring period. The average 2380 concentration
(1860 pCi/L) measured in well B was 12 times higher than the average
238y concentration (157 pCi/L) measured in the other wells. As to the
significance of the 238y concentration measured during this monitoring
period, the 238y concentration measured from water samp1e$ taken from
the site exceeded the maximum 238U concentration (45 pCi/L) measured in
groundwater throughout the state of Missouri by a factor of 50.7 The
background 238y concentration measured in the state of Missouri ground-~
Qater ranged from 0.01 to 45 pCi/L.7 There appeared to be no relation-
ship between radionuclide concentration in the wells with time or any
physical parameters (e.g. well water depth, pH, temperature, etc.).S

The 2380 concentrations measured in Well F ranged from 0.8 to 70
pCi/L between January 1981 and Noveyber 1982. However, in December
1982; the maximum 238y concentratigi measured in Well F was 256 pCi/L.
Since Well F is hydrologically up-gradient from the other wells, and the
maximum value is four standard deviation units greater than the mean, it
is believed that the measurement of 256 pCi/L may be an anomaly in the
data. However, on the same sampling date for which the 238y concentra-
tion value of 256 pCi/L was reported for Well F, Wells A, B, C, and E
also showed some increase in 2380 concentration. This imcrease in the
238y concentration for the wells previously mentioned indicates leaching
of contamination was occurring. In the two months that followed
(January/February 1983), the elevated coticentration of 238y measured in
Well F decreased by a factor of 4.
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The concentrations of the other radionuclides analyzed were at or
near the reported limits of analysis. The reported limits of.analysis
are influenced by the differences in the analytical process im instru-
ment background, counting time, sample size, and recovery rate from
chemical separation. The concentration of 226Ra measured in Vell C
ranged from <0.03 - 9 pCi/L, and averaged 0.8 pCi/L over the sampling
period. The higher concentration of 226Ra measured in the water sample
extracted from Well C may have been caused by a particle suspended in
the filtrate. Water samples extracted from Wells D and E were measured
as having the highest concentration of 231py, that is, 0.8 pCi/L, which
is approximately 900 times below the Nuclear Regulatory Commission (NRC)
guidelines (Table 4). Analytical and field measurements for each
monthly sampling period at the site is given in Appendix I (Tables 1.1
through I.24).

The concentration values for 238y, 226Rqs, and 210pb for the moni-
toring period are plotted in Figs. 6-8, respectively. The measurements
below detection limits of analysis are depicted with the downward-
pointing arrows. Also, for comparison purposes, the maximum permissible
concentration (MPC) levels for 226Ra and 210pp are plotted in Figs. 7
and 8. The maximum radionuclide concentrations measured in samples
extracted from the well water and that measured on the filters are
reported in Tables 4 and 5, respectively.

Based on the well elevation data presented in Figs. 9-11,6 the
hydrologic responses to the rain;;ll were not the same at all of the
wells, Wells A through C and E were most similar to water elevation
with respect to time as compared to water elevations at Wells D and F.
Wells A-C are located in close proximity to ome another on the west end
of the site as shown in Fig. 5 and are hydrologicelly down—gradient at
the site. Water elevations at Wells D and F, however, showed different
patterns in comparison to the other four wells, Radionuclide concentra-
tions and water elevations measured during the monitoring period are
plotted in Appendix II (Figs. II.1 through I1.18).6

There was no apparent relatiouship between the changes in the

radionuclide concentrations and the water elevations. Well B, which had
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the highest 238p concentration, showed the least variation for water
elevation (2 m). However, Well D, which measured to have the next
highest 2380 concentration (1000 pCi/L), also had the greateit fluctua-

tion in water elevations (4 m).
5. SIGNIFICANCE OF FINDINGS

The only radionuclide deiected in significant concentrations was
238y, with a maximum concentration of 2230 pCi/L. The concentration of
2387 jn well water from three wells (A, B, and D) at the former
St. Louis Airport Storage Site consistently exceeded the maximum 238p
concentration (45 pCi/L) measured in groundwater from the state of Mis-
souri. Well B, where the maximum 2380 concentration was detected, is
located on the west side of the site where radioactive materials were
known to be buried. The concentration of other radionuclides analyzed
(226Rs, 230Tn, 210pp, 231pg, and 227Ac) were at or near the reported
limité of analysis. A

Based on the results of the 2380 concentration measured (in well
water) at the former St. Louis Airport Storage Site, leaching of radio-
nuclides is occurring, resulting in comcentrations of 238y in the
groundwater significantly above background levels. However, the comcen-
tration of the radionuclides measured during this monitoring period at

all sampling locations was below NRC guideline values.



R g s Indoaare

052823

REFERENCES

Formerly Utilized MED/AEC Sites kemedial Action Program,

Radiological Survey of the St. Louis Airport Storage Site, DOE/EV-
0005/16 (September 1979).

Roy F. VWeston, Inc., Stability Concept and Method Testing Project,
St. Louis Airport Site, Draft Progress Report prepared for ORNL
(February 1981).

Roy F. Weston, Inc., Formerly Utilized Sites Remediasl Action
Program, St. Louis Airport Storsge Site (SLAPSS), Vol. 1, No. 1
(June 1981).

Roy F. Weston, Inc., Environmental Impact Assessment of the Former

Airport Storsge Site of the Atomic Energy Commission, Draft Report
prepared for ORNL (October 1978).

Roy F. VWeston, Inc., Formerly Utilized Site Remedial Actionm
Program, St. Louis Airport Storage Site (SLAPSS), Vol. 2, No. 2
(June 1981). '

R. R, Rose, L. E. Boing, end J. M. Mahathy, Former St. Louis
Airport Storage Site Ground Water Monitoring Program: Summary
Report for the Period of January 1981 through Januagz 1983, Report
prepared for ORNL (May 1983).

J. S. Drury et al., Uraniuom in U.S. Surface, Ground, and Domestic
¥aters, ORNL/EIS-192/V1, EPA-570/9-81-001/Volume 1 (April 1981).




R

o1 00

t.

...'-Nt.

'.l’(t—‘
Fe =

l
|

——
T AT

3

*um

| oo

0

e
s
A

®are,

lR2000

o =P yerew

NORTH
2| 3 8 8
- :: :. :i|v o0
. . ;
8 8 2 5 . 8 8
3. 3._ ‘:. : /L’_",y‘\ . '.. . se %0
) —— . 8p ‘
8 3 L - ™ 0y, 8 8
;|. H e g 5?0‘““ — e e e hd _\\ Wht o :, Hveo
.* _ E B IRy e - . . \\~ 940
’-/,”” U :!U’G'u “-BLDG . | A'.L_a L . i - R
AE ;. .ee1em - | B I\J-Q..“.L. .i J . L. . o . IRIEY
- - - ’ L) . l o )
uﬂszv' T ' ‘““u . ‘L ; . I : . g : zj $ 09,
o ) A . .. .. . b4 L by
v e - . . Y R B . - L e i
.- ’ S "18L0G ' ! . | Amr BN !
- M .o . = H ~ :
It - GnED % i ! L . \_ 4-!,
-{ Pl S b o Ium._ . _I._._ —_- - .
t = 1 ' .
ki [ P ST
Mo apr-10 I : | l ) |
T" ' r i ' ! wamb,
I A+Ao - . . . . ’ . pLEs Lid inawp - -
| . —1_..-'—%----—-— i [
—_— i ; .
" NORFOLK 6 WESTERN RAILROAD(WABASH) " eee }

[SOURCE:
Program, St. Louis Airport Site (SLAPSS), Vol. 1, No. 1 (June 1981)]

BANSHEE ROAD

BANSHESZ ROAD

ST LOUIS AIRPORT STORAGE SITE
PLATE 2
WASTE PILE {AS OF 1965). BUILDING AND ROAD: LOCATIONS

Fig. 2. Schematic of the location.of structures and residual piles
as of 1965 at the former St. Louis Airport Storage Site.

Roy F. Weston, Inc., Formerly Utilized Sites Remedial Action

1T

£zg8260



-
g PEET o

SCALL N FEE 2

100 ) .-_—IN M. ._)oo

KU
QU ,.//
‘l OF KL EY KHOURY LEAGUE PARK

—
s 25} —

4 v A et WA e ol
: e T A e e

:

AP b
R AP
.o —tmee

SO HEE ROAD
fiic e VRS BANS
LT

e
| L §P0.G s S
o i
.o

¥ s Wit (] NANIOAD |

FAMHEL I ST LOUE INTERNATION 2 AIRPORT

[;7‘,‘»] BLOCKS af CONCAETE 8 ASPNALT WISTEEL SIEINFORCEMENT,
=7 GRAVEL. 1IMLS TONE (L OCKS, 8 MISCEL | ANEOUS
FIt MATERIAL GENERALLY IMPASSARI E

EZA PEs OF BIOKEN ASPHALT. DIRT, AND MISGEL LANEOUS FiLL

[ ) SAMDY il

[.—.:] CLAYEY SILT FiLL WICONCRETE CHIPS & ISOLATED BLOCKS OF
CONCHETE & § IMESTONE

©20] caseo weLL 8 NUMDER e — . PROPEATY UINE
"$45 DALL LOCATION 8 NUMBER -+ .= FENCE UINE

TS PAVEMINT
= COMPACIED OIRT (\RWEWAY

Fig. 3. Distribution of surface fill ma

) t terials at the former St. Louis
Airport Storage Site, September 1978,

[SOURCE : Roy F. Weston, Inc., Environme
Airport Storage Site of the Atomic Ener
for ORNL (October 1978)]

ntal Impact Assessment of the Former
gy Commission, Draft Report Prepared

T

N AITAD

o = v gy



‘ .""wm Wpetei
I'IIII'EEHIE e SR

BURKLEY KHOURY LEAGUE PARK

[ J—
AP e
/"l,"“'."n.dm [t e
T ae

unnl\m\\'l Jeea e

T

>../4——
e o MO ,_4_:_::;":,;/ LAMBLET-ST LOUIS INTERNATIONAL AIRPORT
M’ W]

F O s WL gl

[}
H DIHECHION Of GFOUND
! ‘_ WAIER FLOW
Y N @  WAIER SURFACE FLEV
| 521 IMF1 (CASED WEITS)
Patenn, GROUND WATER CON-
525} 1ounsis INTFRVALS
GEMLINFREY
W — - . «PROFERNTY tINE
o n " wn g ] == = FENCE LML

T PAVIMILNY

Fig. 4. Groundwater flow characteristics at the former St. Louis
Airport Storage Site.

[SQURCE: Roy F. Weston, In~., Environmental Impact Assessment of the Former

Airport Storage Site of the Atomic Energy Commission, Draft Report prepared
for ORNL (October 1978))

€T

£28290



jrue00

e g.00

(e
- .. -
o | °F
)
! AJ-O i
< SO SN B
® \-.\\L
—-\ ﬁID'J!_
(1]
_ 8109
T - RN
- . L - &
= ‘I'-'l. ek R 2 __tt_ F. =k 09
o Sters s vean sepre® s wy Ly
eesnsesamsennoinearntontan, -«-’ eratmEieses e L il esieesieiieiliiiiens g cereitemrratreenteut e tues bean st b———————
NORFOLK 8 WESTERN RAILROAD { WABASH) [
BANSHEE ROAD BANSHEE CAD
N TN AP o, RARE( e ST SRV N
PO RO AN g e, O
»
oMonitor Weils
ST. LOUS AIRPORT STORAGE SITE
PLATE 2

WASTE PILES (AS OF 1982), BUNLDING AND ROAD LOCATIONS

Fig. 5. Location of the six monitoring wells at the former

St. Louis Airport Storage Site.

YT

CcC7QQ72CN



[

10" - ,
E CONCENTRATION OF d38U MEASURED IN GROUND WATER FOR THE
- SAMPLING PERIOD OF JANUARY 1981 THROUGH JANUARY {983
2 i o o o o o
b - o o o o o a a o o a o o o a o o ] WELLS
o ° A-A
[ 3 B-o
: 10 - v C-o
- v v v D-v
- VA v/é___*/l—i_u\\_ N —p T E-0
~ A )4 — ] s 4 A A& A l'"/; i A F-nu
- v a [ [ a . A v - b4 AAVERAGE-!
- v v 6 v
10 S 0% — .
(&) —
o t N 0 :
= 0
L6 000 0 o o 0 . 0
0 . . 3 o
! 10‘:' o o ° o o o o o .
- MFC 40,000
ool &L L1141 NN N NN SN TR NS NN AN NN NN N B o
J FMAMJI JT A S ONDJIFMAMUJI JI A S ONDJ ey
1981 1982 N
238 ' o
Fig. 6. U concentrations measured in groundwater at the former ™~
St. Louis Airport Storage Site. @



MERLALALER!

CONCENTRATION OF 226Rq MEASURED IN GROUND WATER FOR THE
SAMPLING PERIOD OF JANUARY 1981 THROUGH JANUARY 1983

MPC 30
WELLS
A-a
- o B-o
» C~o
- D-v
5 ? ? E~-O
- F-‘b
AVERAGE ~ =
o 0 0
' $ ¢
o ¢
a ¢ 0 ° ¢ v
9 !\’/9 ' ‘\? e v i AN
°© ¢ AN 4 !e"?\\;/_//’e.o Ve
-] - - .
. v e
s H $
-3
.
] [ v
v v
v ? 3
R RS AU U R SN SN TSR WO U S U NN (U VE [N U TR SN NN NN N W S |
J F M A MJT J A S ONDJI F M A MJI T A S ONUDJ
1981 1982
Fig. 7. 226Ra concentration measured in groundwater at the former

St. Louis Airport Storage Site.

91

£282S0



pCi/L

PP Py P " ‘ B s e e gy e T

- CONCENTRATION OF 2'0pp MEASURED IN GROUND WATER FOR THE
I SAMPLING PERIOD OF JANUARY 1981 THROUGH JANUARY 1983
102 MPC 10C |

«q

T

I Trlllll

<
=3

s g = A 9 ‘ 4 .//Q‘ i//; ° ?
b s 4 \ A\g/

0

(1

10° 0 ¢ ’ ¢ 2
- v Yy °
- v
C v 9 : T
_ o 0
v
5
Tk I SR DA NS N N RN N NEN N N /N U N N I NN SN N NS RN Y |
J FMAMUJI JT A SONDJITIFMAMUIJTASONUDJ
19814 1982
s 210 . .
"ie. 3. Ph concentrations measured in grounduater at the former

St. Louis Airport Storage Site.

£28¢90



18

at Wells A and B measured at the former St. Louis Airport
Storage Site.
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Table 1. Residues stored at the former St. Louis Airport
' Storage Site (November 1965) . '

et

1172 Lt CIEC L LY

Uranium
Waste material Code name Tonnage tonnage
Pitchblende raffinate AN-7% 74,000 113
Colorado raffinmate AM-10% 32, 500 438
Barium sulfate cake, AT-4% 1,500 22
unleached
Barium sulfate cake, AT-4° 8,700 1
leached ’
C-liner slag 4,000 49
Radium-bearing residue K-—65b
120,700 239

Total

aAM—7. AM-10, and AY-4 were stored at the site on the ground and in
the opean.

bK—GS was stored at the site in drums and was transferred from the
site in 1948. :



Table 2,

062823
22

Applicable gn:del:nes for radionuclides analyzed from

water samples at the former St. Louis Airport Storage Site

Guideline
Radionuclide Solubility Value (pCi/L)®
226p, Soluble 3 x 101
Insoluble 3 x 104
230y Soluble 2 x 103
Insoluble 3 x 104
210py Soluble 1 x 102
Insoluble 2 x 10°
238y Soluble 4 x 104
In;olnble 4 x 104
231p, Soluble o x 102 ‘
Irsoluble 2 x 104
227 p¢ Soluble 2 x 103
Insoluble 3 x 103

2
T

Gu1de1:ne values for water for nnrestrzcted use (10 CFR 20.103,

Appendix B, Table II).



Table 3. Range of radiochemical concentrations measured from water
samples from the former St. Louis Airport Storage Site monitoring

Wells A-F for period of -January 1981 - January 1983

Well A Well B Well C Well D Well E Well F
Filtrate (pCi/1):
226Rq <0.03-<2 <0.03-<2 <0.03-9 <0.03-<3 €0.03-<5 €0.03-¢5
2307y <0.03-6 €0.03-18 <0.05-2 <0.03-2 <0.03-¢2.2 <0.01-¢2.2
210py, <0.3-8.4 0.3-27 <0.5-¢<27 <0.5-¢32 €<0.3-<16 <0.5-<16
238y 180-433% 1450-2231 3-14 170-1000 - 15-70 0.8-256
231p, <0.03-<0.5 <0.05-<.27 <.05-0.5 <0.05-40.8 <0.05-¢0.8 <0.03-¢0.3
227 p¢ €0.03-8 <0.03-<15 <0.03-<2 €0.03-<2 <0.05-<1 <0.03-¢2
Filters (pCi):
226R, <0.03-¢50 €0.1-130 €0.08-1 <0.03-190 <0.03-5 <0.03-¢0.8
2301y <0.1-90 <0.27-25 0.27-<1 <0.05-3.5 0.05-20 0.01-6
231p, <0.03-¢0.08 <0.05-¢0.3 <0.03-<0.1 €<0.03-<0.1 €0.03-<0.5 <0.05-¢0.2
227)¢ 0.3 <0.03-<0.3 <0.03-<0.3 <0.03-<0.5 <0.03-<0.3 <0.03-¢0.3

a .
Because of the recommendation received from the chemistry department, 227Ac was only measured once Jur- "’

ing filter analysis.

£C

£€282910
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Table 4. Comparison of St. Lounis Airport Storage Site
maximum concentrations in water samples to the .

NRC water guidelines

Maximum radionuclide NRC guidelines

concentration 10 CFR Part 20

in water samples Appendix B Factor (x)

during the samp- Table 2 . below guideline
Radionuclide ling period (pCi/L) (pCi/L) levels
226Rq 9 30 3
2307y 18 2000 100
210py, 32 100 >3
238y 2231 40000 18
231p, <0.8 900 5900
227 as 2000 5100
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Table 5. Comparison of St. Louis Airport Storage Site
masimum redionnclide concentrations on filters to the
NRC water guidelines

Maximum monthly NRC guidelines

concentration 10 CFR Part 20
Radiochemical on filters Appendix B - Factor (x)

analysis - during the samp- Table 2 below guideline
filters ling period (pCi/L) (pCi/L) levels

226pq 190 30,000 160
230y 90 30,000 330
231p, <0.5 2,000 54,000
2284¢ 0.3 300, 000 1,000,000
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APPENDIX I

RADIOCCHEMICAL RESULTS AND ENVIRONMENTAL

CONDITIONS IN THE WELLS
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‘ Table I-1. Radiochemical resnlts of well water samples for January 1981
Radionunclide
Concentration
(pCi/L) Vell A Vell B Well C Well D VWell E VWell F
226p, 0.5 0.3 0.3 <0.03 1.4 0.8
23013 2 7 2 2 0.8 0.8
210py, 2 3 2 2 2 0.5
238y 370 1800 4 300 20 20
231p, 0.5 0.3 <0.05 <0.3 <0.3 0.3
2275¢ <0.05 0.1 <0.05 <0.03 <0.8 <0.8
f pCi/filter Total®
226Rg <0.05 0.2 <0.08 0.1 0.1 <0.03
‘ 2301y 1.8 0.8 0.2 0.5 0.4 0.1
231p, <0.05 <0.05  <0.05 <0.05 0.5 <0.05

Summary of epvironmental conditions in wells

I'd

Vell A Well B Well C Well D Well E Vell F

Water Elevation,

ft 508.7 508.4 506.9 506.9 513.7 5§31.1
pH 6.7 6.5 6.9 6.8 6.8 7.4
Temperature, °C 13.2 13.2 12.5 13.8 13.3 14.8

8padionuclide content of suspended solids containmed inm 2 liters of
sample,

mm"v.w'hﬁ,,w-in !
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Table I-2, Radiochemical results of well water samples for February 1981

Radionuclide
Concentration .

(pCi/L) Well A Well B Well C  Well D VWell E Vell F
226, <2 <0.3 9 0.5 <5 ¢
2307 6 1 <0.08 2 ol1 <0.01
210py, 0.8 17 4 4 7 1
238y 350 1800 3 400 20 1
231p, <0.3 0.5 0.5 0.8 <0.5 0.3
227, (8 15 <0.1 €0.05 0.2 <0.03

pCi/filter Tota]®

226g, .05 2.2 <0.2 <0.2 1.2 0.1
2301y 1 0.9 <.1 <.1 .2 | .01
231p, <0.08 <0.1 0.1 0.2 0.2

0.3

Summary of envirommental conditions in wells

Well A Well B _FWell C Well D  Well E  Well F
Water Elevation,
ft 508.8 508.3 507.0 512.9  515.9 531.6
pH 6.6 - 6.4 6.8 6.7 6.5 7.1
Temperature, ©C 15.8 16.0 15.1 14.3 14.0 15.4

——

aRadionuclide content of sus

sample.

prended solids contained in 2 liters of

&
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Table I-3. Radiochemical results of well water samples for March 1981

Radionuclide

Concentration
(pCi/L) Well A Well B  Well C VWell D VWell E VWell F
226R, <2 2 1 <3 @ <5
2307y 0.4 18 0.1 0.4 0.5 0.05
210py 5 2 5 5 1 2
238y 300 1800 3 400 20 0.8
231p,g 0.08 0.05 0.1 0.1 0.5 0.2
227)c <0.34 <0.05  <0.1 <0.03 0.05 0.05
| pCi/filter Total® -
226R4 a 2 <0.5 <0.5 <0.5 <0.5
‘ . 2301y 90 25 0.5 3.5 20 6.
231p, <0.05 <0.05 <0.05 = <0.05 <0.05  <0.05

Summary of environmental conditions in wells

Well A Well B VWell C Well D Well E Well F

ﬁ Water Elevation,
ft 509.8 508.7 508.0 512.6 516.9 531.2
P pH 6.6 6.6 6.8 6.9 6.5 7.2
Temperature, ocC 14.0 13.8 13.1 12.8 13.0 13.7

- 8Radionuclide content of suspended solids contained in 2 liters of
] sample.
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Table I-4. Radiochemical results of well water samples for April 1981

Radionuclide
Concentration
(pCi/L) Well A Well B Well C VWell D VWell E Well F
226R, 0.5 <0.8 0.5 0.5 2 - 0.3
230y a ¢ <2 <2 a <0.3
210py 3 <5 2 3 1 5
238y 300 1800 10 500 20 3
227¢ a 2 <2 2 a 0.3
pCi/filter Total®
226Ry <0.5 <0.5 <0.5 <0.5 0.5 0.5
2307y 1 2 0.5 0.1 1 0.5
Summary of envifonmental conditions in wells
Well A Well B Well C Well D VWell E Well F
Water Elevation,
ft 510.6 509.6 -~ 508.5 512.8 517.8 531.5
pH 6.4 6.4 6.7 6.7 6.5 7.2
Temperature, ©°C 15.0 16.0 12.9 12.0 13.9 14.2

aRadionuclide content of suspended solids contained in 2 liters of

sample,.
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Table I-5. Radiochemical results of well water samples for May 1981

Radionuclide

Concentration
(pCi/L) Well A VWell B Well C Well D VWell E Well F
226R, <0.3 0.3 0.3 0.5 2 <0.5
230y 0.3 0.3 0.3 0.3 <0.3 0.3
210py, 5 5 3 8 2 3
238y 300 1700 7 1000 15 3
227 ¢ 0.3 0.3 0.3 0.3 0.3 0.3

pCi/filter Total®

226Rq <0.03 0.5 0.3 <0.03 0.2 0.3

2301 0.2 0.5 0.03 0.3 0.05 0.1

" Summary of environmental conditions in wells

Well A Well B VWell C Vell D VWell E Vell F

Water Elevation, ' :
ft 512.2 511.3 510.3 519.2 520.0 532.6

pH 6.5 6.4 6.8 6.8 6.5 7.3
Temperature, ©C 14.1 14.6 13.1 13.1 13.0 13.3

aRadionnclide content of suspended solids contained in 2 liters of
sample.
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Table I-6.

Radiochemical results of well water samples for Jume 1981

0562823

Redionneclide

Concentration
(pCi/L) Well A Well B  Well C VWell D Well E Well F
226p, 0.1 0.5 0.5 0.3 0.8 0.3
2301y 0.5 1.1 0.05 0.3 0.1 0.3
210py, 0.9 0.3 1.4 0.8 2 1.4
238y - 300 1450 6 570 20 5
227)¢ <0.03 0.05  <0.03 0.5 0.03 0.3
pCi/filter Total®
226Rq 50 130 1 190 5 0.4
2301 0.4 <0.3 <0.3 <0.3 <0.3 <0.3
227 ¢ <0.3 <0.3 <0.3 . <0.3 <0.3 <0.3
~ Summary of environmental conditions in wells
Well A VWell B VWell C VWell D Well E Well F
Water Elevation,
ft 513.8 512.5 511.2 516.9 521.8 530. 8
pH 6.5 6.3 6.6 6.6 6.5 7.0
Temperature, ©C 14.6 16.0 14,0 15.8 14.4 14.7

aRadionuclide content of suspended solids contained im 2 liters of

sample.
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Table I-7. Rediochemical results of well water samples for July 1981

Radionuclide

Concentration
(pCi/L) Well A Well B Well C Well D VWell E VWell F
226Rq 0.8 <0.8 1.6 <0.3 0.5 0.3
2307 a1 0.7 a 0.8 a a
210pp 5 4 <2 <2 2 4
238y 220 1580 13 480 20 70
227p¢ 'S <0.3 1 <0.3 a a

pCi/filter Total®

226g, b 0.2 0.3 €0.03  <0.03  <0.3
230Th b 0.4 0.3 3 0.5 0.3
227 b <0.03  <0.03 €0.03  <0.03  <0.03

Summary of environmental conditions in wells

Well A Vell B VWell C Well D Well E Vell F

——— -

Water Elevation,

ft 515.0 514.3 512.7 516.1 523.6 532.8
pH 6.4 6.4 6.6 6.6 5.3 7.3
Temperature, °C 16.0 16.5 16.2 16.3 15.2 16.1

BRadionuclide content of suspended solids contained in 2 liters of
sample.

bSample lost in lab analysis.
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Table I-8. Radiochemical results of well water samples for August 1981

Radionuclide
Concentration '

(pCi/L) Well A VWell B Well C VWell D Well E VWell F
226Rq <0.3 <0.8  <0.8 <0.3 0.8  <0.3
230 0.8 0.8 <0.5 0.3 0.3 0.3
210py 3.5 3 2 4.6 5 2
238y 400 1800 9 370 30 20
227¢ <0.8 <0.8 0.5 €0.3 0.3 0.3

pCi/filter Totala
226g, <0.1 <0.3 <0.3 <0.3 0.3  <0.3

2307 17 0.4 0.2 0.1 0.1 <0.05

Summary of envirommeéental conditions ip wells

\ Well A Well B Well C WellD VWell E VWell F

Water Elevation,

ft 515.5 511.3 513.2 517.8 522.0 525.0
pH 4.6 4.6 6.6 5.5 6.0 6.4
Temperature, ©C 15.2 16.2 15.2 16.8 14.0 15.0

aRadionnclide content of suspended solids contained in 2 liters of
sample.
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Table I-9. Radiochemical results of well water samples for September 1981

Radionuclide
Concentration
(pCi/L) VWell A Vell B VWell C Well D Well E  VWell F
226, <0.03 <0.03 <0.03 <0.03  <0.03 <0.03
2307y, - <0.2 <0.03 <0.2 0.3 <0.8 <0.03
220py, <8 <8 <27 16 (8 16
238y 380 1820 7 370 28 7
227 ¢ <0.2 <0.03 <0.2 0.3 <0.8 <0.03

pCi/filter Total®

226R, <0.3 0.3 <0.3 <0.3 <0.3 <0.8

2307y 0.5 <0.5 0.3 <0.3 0.3 0.3

Summary of environmental conditions in wells

Well A VWell B Well C Well D VWell E Well F

VWater Elevation,

ft 513.8 512.5 511.4 514.9 521.4 530.0
pH 6.6 6.5 6.8 6.6 6.6 7.5
Temperature, ©C 17 18 17 18 17 17

®Radionnclide content of suspended solids contained in 2 liters of
sample.
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Table I-10. Radiochemical results of well water samples for October 1981

Radionuclide
Concentration
(pCi/L) Well A VWell B Well C Well D Well E VWell F
226p, a 0.5 0.5 0.5 2 0.5
2307y <0.3 0.3  <0.3 <0.5 <0.3 <0.3
210py, <3 a6 <3 (5 <14 ¢3
238g 320 2000 11 520 27 3
227)¢ 0.3 0.3 <0.3 0.5 0.3 <0.3

pCi/filter Total®

226p, 0.3 <0.3 0.3 0.3 0.3 0.3

230Tp 5 2 <0.3 <0.3 <0.3 <0.3

Summary of environmental comnditioms in wells

Well A VWell B Yell C VWell D ¥Well E Vell F

Water Elevation, !

ft 512.7 511.6 ~-511.3 516.5 520.8 526.2
pH 6.9 6.7 7.0 7.0 6.9 7.7
Temperature, ©C 15 17 16 16 15 16

%Radionuclide content of suspended solids contained in 2 liters of
sample,
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Table I-11. Radiochemical results of well water samples for November 1981

- ——e ——

Radionuclide

Concentration
(pCi/L) Well A Well B Well C Well D VWell E  Well F
226R, 0.3 0.3 0.3 0.5  <0.5 0.3
2301y 0.8 0.5 <0.3 <0.3 <0.5 = <0.3
210py <3 <16 11 <32 <16 <8
238y 310 1930 10 500 23 4
, 227Ac 0.8 0.5 0.3 <0.3 <0.5 0.3

pCi/filter Total®

226R, <0.3 <0.3 0.3 0.3 <0.3 <0.3

2307y 5 1 0.5 0.8 0.5 0.3

Summary of environmental conditions in wells

Well A Well B VWell C Well D Well E VWell F

-

Water Elevation,

ft N 513.5 = 512.4 511.8 517.1 521.5 530.3
rH 6.5 6.7 6.9 6.8 6.7 7.1
Temperature, ©°C 15.0 16.0 15.0 16.0 15.0 16.0

aRadionnclide content of suspendéd solids contained in 2 liters of
sample.
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Table I-12. Radiochemical results of well water samples for December 1981

Radionnclide

Concentration :

(pCi/L) Well A Well B Well C Well D Well E Well F
226R, <0.3 1.6 <0.5 <0.5 <0.5 0.5
2307y, 0.5 0.5 <0.3 <0.03 0.5 0.5
210pyp <3 5 <3 <8 5 a
238g 240 1960 4 612 37 4
227p¢ 0.5 <0.5 0.3 <0.03 <0.5 0.5

pCi/filter Total®
226g, <0.5 <0.5 <0.3 0.3 0.3 <0.3

2301y 4 <0.5 <0.5 <0.3 <0.3 <0.3

Summary of environmental conditiome in wells

VWell A Well B Well C Well D VWell E Well F ;

Water Elevation,

ft 513.8 512.5 511.8 516.8 516.5 525.7
pH 6.8 6.8 7.1 6.9 6.9 7.7
Temperature, ©C 14 15 14 13 13 14

aRadionnclide content of suspended solids contained in 2 liters of
sample.
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Table I-13. Radiochemical results of well water samples for Januvary 1982

Radionuclide

Concentration
(pCi/L) Vell A Well B Well C VWell D VWell E VWell F
226g, 0.5 0.3 0.5 <0.3 1 0.3
2301 <0.03 0.5 <0.1 <0.1 0.8 0.2
210py 2.1 5.4 ¢8.3 (5.4 <5.4 2.1
238y 340 1830 8 290 25 30
2277¢ <0.03 0.5 <0.05 <0.05 <0.8 0.2
Summary of environmental conditions in wells
Well A VWell B Well C Well D VWell E VWell F
Water Elevation,
ft 515.9 514.0 513.4 517.8 522.2 530.8
pH 6.6 6.4 6.8 6.6 6.9 7.9

Temperature, ©C 11 13 10 10 11
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Table I-14, Radiochemical results of well water samples for February 1982

~

Radionuclide
Concentration
(pCi/L) Well A Well B Well C Well D Well E Well F
226g,4 0.3 <0.5 <0.3 <0.3 a.1 <0.3
230y <0.5 R 0.2 <0.1 0.5 0.5
210py 1.9 a.9 2.4 2.2 .4 1.4
238g 380 1760 9 270 30 18
227 a.s <0.8 0.2 0.1 0.5 <0.5
Summary of eanvirommental conditions in wells
Well A Well B VWell C VWell D Well E Well F
Water Elevation, '
ft 518.0 515.4 515.8 518. 6 522.8 530.6
pE 6.7 6.7 6.8 7.2 7.3 7.9
Temperature, ©C 14 15 13 12 13 14

“‘M.
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Table I-15. Radiochemical results of well water samples for March 1982

Radionuclide

Concentration :
(pCi/L) Well A VWell B Well C Well D Well E  Well F
226Rqa <0.3 <0.3 <0.19 <0.2 0.2 <0.05
210py <0.3 1.9 1.4 0.5 0.3 <0.5

238y 340 1800 11 180 70 13

Summary of environmental conditions in wells

Vell A VWell B Well C Well D Well E Well F

Water Elevation,
ft 516.8 514.7 515.0 518.4 522.2 531.0

It 6.6 6.5 5.8 6.7 .8 7.5

Temperature, °©C 13 14 11 12 11 13
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Table I-16. Radiochemical results of well water samples for April 1982

Radionuclide
Concentration . :
(pCi/L) Well A Well B Well C Well D  VWell E Well F
226R, 0.2 0.2 0.4 <0.1 0.9 - <0.05
210py, a.9 a 1.9 1.6 <0.5 5.4
238y 360 1830 11 170 26 8

Summary of environmental conditions in wells

Well A VWell B Well C Well D VWell E Vell E

Water Elevation,

ft 515.3 513.6 512.8 517.8 21.8 530.5
pH 6.7 6.6 6.9 6.7 . 6.8 7.6
Temperature, ©C 12 13 11 11 12 12
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Table I-17. Radiochemical results of well water samples for June 1982

Radionnclide

Concentration
(pCi/L) Well A Well B Well C  VWell D VWell E VWell F
226R, 0.2 0.9 0.2 <0.05 0.2 <0.03
210py, 2.7 . (5.4 2.7 5.4 <5.4 Q2
238y 340 1900 8 250 24 7

Summary of envirommental conditions in wells

Well A Well B Well C° Well D VWell E Vell F

Water Elevation,
ft . 514.0 513.0 512.5 517.6 521.6 530.5

pE 6.7 6.6 6.9 6.8 6.7 7.7

Temperature, °C 15 15 14 14 14 15
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Table I-18. Radiochemical results of well water samples for July 1982

Radionuclide

Concentration
(pCi/L) Well A Well B Well C  Well D Well E Well F
226R, <0.3 0.4 0.4 0.8 0.8 <0.3
210py 5.4 <16 5.4 a1 a1 <5.4
238g 180 1800 14 170 35 15

Summary of environmental conditions in wells

Well A. VWell B Vell C Well D Well E  Well F

Water Elevation,
ft 515.0 513.0 512.8 518.6 522.0 529.1

pH 6.8 6.9 6.8 6.7 7.6 7.4

Temperature, °C 18 17 14 15 17 17
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b Teble I-19. Radionuclide results of well water samples for August 1982

Radionuclide

Concentration
(pCi/L) Well A Well B Well C Well D VWell E VWell F
226Ra A <0.27 8 Q 'a u
210py a8 1.6 8 - 8 8 8
238y 8 1865 8 8 8 8

pCi/filter Totalb
226Ra 8 <0.27 8 a a a

2301y 8 5.7 8 a 8. a

Summary of environmentsl conditions in wells

VWell A Well B Well C Well D Weil E Weil F

VWater Elevsation,

ft a 512.7 8 a 8 8
B a 6.6 a 8 8 a
Temperature, ©°C 8 17 8 a 8 8

"Wells were accidentally dameged in July 1982,

bRxaniiormclir.le content of suspended solids contsined in 2 liters of
sample.
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Table I-20. Radionuclide results of well water samples for September 1982

A | §

Radionuclide

Concentration
(pCi/L) Vell A VWell B Well C Well D Well E VWell F
226, 8 ‘ <0.27 8 S a a
210py a’ 27 a -a a a
238y 8 2000 a a a a

Summary of environmental conditions in wells

Well A Vell B Well C Well D Wpll E Vell F

Water Elevation,

ft a 512.0 a a a a
pH : a b a a a a
Temperature, ©°C a 15 a a a - a

"Wells were accidentally damaged in July 1982,

pr measurement not made on sample.
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Table I-21. Radionuclide results of well water samples for October 1982°

Radionuclide
Concentration
(pCi/L) Vell A Well B ¥Well C VWell D VWell E Well F
226R4 <0.54 <0.54 <0. 54 <0.81 <0.54  <0.54
230y <0.54 <0.54 <0.27 <0.54 <0.03 <0.08
210py 2.1 1.4 1.4 9.7 2.7 1.8
238y 366 2064 13 500 33 10
231py <0.03 <0.11 <0.14 <0.05 <0.11 <0.03
227 ;¢ <0.54 <0.54 <0.3 <0.54 <0.03 <0.08
Summary of environmental conditions in wells
' Well A Well B Well C Well D VWell E VWell F
Water Elevation,
ft 512.3 512.0 511.7 5170 521.8 528.6
N pH 6.7 6.8 6.8 6.9 6.7 7.4
Temperature, ©°C 16 17- 17 17 16 16
®Wells A and C-F, which were inadvertently plugged in July of 1982,
were repaired in October by Eberline Instrument Corp.
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Table I-22. Radionuclide results of well water samples for November 1982

Radionuclide
Concentration
(pCi/L) Well A Well B Well C VWell D Well E Well F
226, <0.08 <0.54  <0.54 <0.54 0.24  <0.22
230tp 1.1 <0.27  <0.22 0.11  <0.14 <0.19
210py, 2.2 2.7 <5.4 0.54  <2.7 2.7
238y 340 1998 8 433 23 7
231p, . <0.24 <o.25 <0.27 <0.14  <0.05 <0.03
227p¢ <0.03 <0.27  <0.22 <0.05  <0.14 <0.19

pCi/filter Total®

226Rg <0.05 <0.11 <0.16 <0.08 <0.11 <0.14
2301y <0.11 0.27 <0.27 <0.05 <0.34 <0.27
231p, <0.03 <0.08 <0.14 0,03 <0.03 <0,08

Summary of environmental conditions in wells

Well A Vell B Well C Well D Well E Well F

Water Elevation,

ft 511.2 510.8 511.2 516.6 5§20.0 528.3
pH 6.9 6.9 7.2 7.2 6.9 7.5
Temperature, ©C 14 15 15 14 14 15

aRadionﬁclide content of suspended solids contained in 2 liters of
sample.

~ K
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Table I-23. Radionuclide results of well water sampies for December 1982

Radionuclide
Concentration

(pCi/L) Well A Well B VWell C Well D Well E VWell F
226Rq <0.1 0.2 0.2 <0.3 €0.2 <0.2
230y 1.1 2.2 0.5 <0.8 2.2 2.2
210py 8.4 5.4 5.4 0.8 1.4 2.2
238y 433 2231 11 270 50 256"
231p, 0.2 0.2 0.1 0.2 0.8 0.1
227 ¢ 1.1 2.2 0.5 <0.8 2.2 2.2

pCi/filter Totalb

226, <0.03 0.2 0.2 <0.1 <0.03 <0.03
230Th 0.3 <0.3 1.4 0.5 1.1 1.1
231p, <0.08 <0.2 <0.03 <0.05 <0.03 <0.05

Summary of environmental conditions in wells

Well A Well B Well C Well D Well E Well F

Vater Elevation,

ft 517.4 515,2 515.9 519.0 523.2 529.8
pH 6.7 6.7 6.7 6.5 6.8 7.4
Temperature, ©C 13 14 i3 i3 i2 13

81t is believed that the measurement of 256 pCi/L may be an enomaly
in the data as discussed in the text.

bRadionnclidc content of suspended so0lids contained in two liters
of sample.
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Table I-24. Radionuclide results of well water samples for January 1983

Radionucl ide
Concentration
(pCi/L) Well A Well B Well C WellD WellE VWell F
226p, <0.2 <0.3 <0.3 <0.54 <0.54  <0.3
2307y, 0.1 <0.1 <0.08 <0.16 0.1 0.2
210py 1.4 <0.8 <0.54 <0.54 <2.4 <0.54
238y 243 2198 9 193 29 90

Summary of environmental conditions in wells

Well A Well B Well C Well D Well E Well F

Water Elevation,

ft 514.6 513.2 513.6 518.3 522.2 529.0
pRH 7.0 6.8 6.9 6.4 6.8 7.9
Temperature, ©°C 12 12 12 11 11 12
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APPENDIX II

PLOTS OF WATER ELEVATION AND

RADIONUCLIDE CONCENTRATIONS
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Fig. 11.18. Plots of water elevations (ft) and 23]Pa and 227Ac

concentrations (pCi/L) at Well F.
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