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Computer Codes Used

» Flow - Modflow
. -.Transport - MT3D



® S e
" Model Domain

- See Figure 1. Uniform grid 50’ by 50



° o
} Stratigraphy

- Based on Figures 3-7, -8, -9, -10, and 11 of
Ref. 1(BNI 1994)

» A thickness of 25 ft. for the bedrock
(Limestone or Shale) layer is assumed



Parameter Values

e Hydraulic Conductivity
— Upper system - based on Figure E-1 of Ref. 1 (BNI, 1994)
— Aquitard Units 3M and 3B - Table 3-3 of Ref. 1 (BNI, 1994)
- — Lower system - based on Figure E-3 of Ref. 1 (BNI, 1994)

-~ Bedrock (Units 5-Shale, and 6-Limestone) - From Table A-2 of
Ref. 1 (BNI, 1994)

Vertical Conductivities are taken from Table 3 3 of Ref. 1 (BNI, 1994)
« Total Porosity

— Upper System - 0.41
— Aquitard Units 3M and 3B - 0. 43
— Lower System - 0.44

Effective porosity is assumed to be 80% of the total porosity



Parameter Values

- Bulk Density
— Upper System - 1.54 g/ cC
'~ Aquitard Units 3M and 3B - 1.42 g/cc
— Lower System - 1.48 g/cc

. Uranium Distribution Ratio

Assume to be 1/10 th of the geometric mean values glven in Table-5- 1
Ref. 1 (BNI, 1994)

— Upper System - 11.4 cc/g’
- — Aquitard Units 3M and 3B - 5.85 cc/g
— Lower system - 11.2 cc/g



®
Parameter Values

- Diffusion and Dispersion Coefficients
— Diffusion Coefficient - 1.0e-04 ft ** 2/day
" — Dispersion Coéfﬁcients
 Longitudinal Dispersi'vity -5t
 Transverse Dispersivity 13 'longitudinal '
« Vertical Dispersivity - 0.056 Longitudinal



° e ' o
Maj or Assumption

 Any ongoing introduction of contaminants to
the groundwater system 1s negligible compared
to the relict contamination already present in
the groundwater |



Initial andBoundary Conditions

« Coldwater creek as discharge boundary for both the lower
and upper systems

+ Prescribed heads at the southern boundary (Banshee Road)
tbased on average observed heads

« No-flow boundary to the east along an interpreted

streamline for the upper system. Prescribed heads for the
lower system |

- Initial concentration of total uranium in the upper system
based on Figure 2-25 of Ref.2 (SAIC, 1993) Zero 1n1t1a1
concentration in the lower system |

» Zero total uranium flux along boundaries



Cali\bra‘tion Target

« Average groundiivaterj levels as recorded in the wells of
both the upper and lower groundwater systems were used
as calibration target. Average groundwater levels at any

well was determined by time-averaging the water level .
data for a 5-year period (1988-93). |

« NOTE: Some of the data used for averaging may not be
representative of actual water levels because of well
plugging. The overall effect of these data on the average

levels is not believed to be significant; however, these data
will be screened out in the future refinements.



Preliminary Results

. Recharge rate is found to be about 2 in./yr. yielding the
calibration statistics presented in Table 1. This recharge
rate corresponds-to a-base flow at SLAPS of about 1.8

cfs. Figure 2 shows the modeled versus the observed
heads.

+ The simulated total uranium concentration evolution for

units 3M (layer 3), 3B (layer 4), 4 (layer 5), and bedrock
(layer 6) 1s shown in Figure 3.

 The total uranium flux into Coldwater Creek at 100, 1 000 <

and 10,000 years is estimated, respectively, to be 8.8 - E6,
7.7 - E4, and 1.7 -E3 Ci/yr.



References

» 1. BNI, 1994. Site Suitability Study for St. Louis
Airport Site, Vols. 1 & 2

. 2. SAIC, 1993. Remedial Investigation Addendum
Report for the St. Louis Site
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Figure 1 Model Grid and Boundary Conditions (Layer 1)
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Simulated Uranium Concentrations
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Figure 3. Total Uranium Concentration Evolution in Various Units



Well Name

- —-—-- Summary Statistics

B53W06S
B53W07S
B53W08S
B53W09S
B53W10S
B53W12S
B53W13S
B53W14S
M10-15S
M10-25S8
M10-8S
M1l1-21
Ml1-9
M13-8S
B53W06D
B53W0O7N
B53W08D
B53W10D
M10-15D
M10-25D
M10-8D
M13-8D

esidual Mean

Residual Standard Dev.
Desidual Sum of Squares

absolute Residual Mean
Minimum Residual
‘aximum Residual

Observed Range in Head
Std. Dev./Range

nes.

Number of Targets

Table 1. Model Calibration Statistics

Statistics for Layer

lesidual Mean

Kesidual Standard Dev.
Residual Sum of Squares

.bsolute Residual Mean
imum Residual
ijmum Residual
Observed Range in Head
Std. Dev./Range

Res.

Target Head Model Head
510.70 509.69
507.75 510.33
508.97 510.74
510.62 509.95
$19.97 518.28
512.85 510.89
516.12 516.47
523.71 523.77
521.89 521.90
526.33 526.34
512.63 512.60
524.25 524.77
515.80 514.92
512.80 513.73
514.75 515.28
515.97 515.97

.+ 515.99 516.10 .
513.81 516.01

) 514.86 514.85 .
- 525.86 525.83
514.94 514.95
513.40 515.80
For Entire Model
= —-0.236651
= 1.160951
=/30.883840
= 0.806921
= =-2.576904
= 1.955621
= 18.580000
= 0.062484
1 _____
= 14
= 0.000173
= 1.194428
= 19.973222
= 0.890250
= -2.576904
= 1.955621
= 18.580000
= 0.064286

Residual

1.01
-2.58
=-1.77

0.67

1.69

1.96
-0.35
-0.06
-0.01
-0.01

0.03
-0.52

0.88
-0.93
-0.53
~-0.00
=-0.11
=-2.20

0.01

0.03
-0.01
-2.40



Table 1. (Contd. ...)

————— Statistics for Layer 5 —=———-

imber of Targets = 8 .
l.2sidual Mean = ~0.651095
bdual Standard Dev. = 0.969486
- dual Sum of Squares = 10.910617
Absolute Residual Mean = 0.661096
Minimum Residual = -2.401270
aximum Residual = 0.029983
Observed Range in Head = 12.460000
2s. Std. Dev./Range = 0.077808



VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOO 1

P T R R R e T T TR L R R LR it i g e R R

CUMULATIVE VOLUMES

‘II') . IN:

STORAGE
CONSTANT HEAD
DRAINS
RECHARGE
TOTAL IN

ouT:
STORAGE
CONSTANT HKEAD
DRAINS
RECHARGE
TOTAL OUT
IN - OUT
PERCENT DISCREPANCY

o ononu

0.00000
194.35
0.00000
1067.1
1261.4

0.00000
310.50
950.67

0.00000
1261.2

0.23083

Table 1. (Contd. ...)

0.02

. RECHARGE

RATES FOR THIS TIME STEP

IN:
; STORAGE
CONSTANT HEAD
DRAINS

wan an an

TOTAL IN
ouT:
STORAGE
CONSTANT HEAD
DRAINS
RECHARGE
TOTAL OUT
IN - OUT
PERCENT DISCREPANCY

L"}/T

0.00000
194 .35
0.00000
1067.1
1261.4

0.00000
310.50
950.67

0.00000
1261.2

0.23083

0.02
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Regulation Citatiun Description of Regulation Media Copmncnts:
and and - and Specific Future Direction
Regwiating Eatity Status of Regulation Standards/Dose Limits
NRC: Lieensing 10 CFR 61 .41 Opcrationa a land disposal facilifics are | Concentrations of mdidactive material
Reguirements for Land conducted in complianoe with [0 CFR | which may be released to the gencrat
Dispasal of Radioactive Eflective nt Decermber Pact 20 excvept for releases of enviranment in ground water, surface
Waste: Proiection of the 1982 radioactivity in cffluents feom the land watcr, air, soit, plants, or aoimals must
General Papulation from disporal facility, which is govemned by not resuit in an annual dose excoeding
Releases of Radioactivity S ~10CFR 61.41. Bwery reasonsble effoct | an equevatent of 25 mrem to the whole
’ shafl be made o maintatn radiation body, 75 mrem to the tiywoid, snd 25
cxposred ALARA. mrem to any other ocgan of any
member of the public. Reasonable
offort should be made to maintain
relcascs of rdioactivity n cfflucnts to
the generat environment ALARA.
NRC: Radialogical Criteria | Proposed Rule This rule proposes specific rdiological The proposed rule cstablishes 4 dose TEDE mcans totad effective
Jor Decomm:ssiening criteria for the decomminioning of &mit foc relcase of 8 docommissioned dose equivalent, or the sum of
59 FR 43200, August lsndy and structures. sitc of 13 mrem per yes TEDE for { the decp-dose equivalent for
22,1994 - residual radioactivity distinguishable extemal exposures and the
_ from background. commutted effective dose
To be codified at 10 The proposed rule also requires that cquivatert for intemal
CFR Parts 20, ct af the licensee reducc any residual cxposures.
radioactivity 1o as close w Stte eadinlogicai cntens may
indistinguwshable from background as be met thiough land use
1casunable achicvable (ATARA). testrichons or other types of
Al readily removable residual institutional controls.

1adicactvity should be ranoved from a
site before it ir decommissianed  (i.c.
removablo using non-desrructive,
commott, housckeeping tochniques).




Regulation Citation Description of Regulation Media Commients:
aad and and Specific Future Direction
Regulating Entity Status of Regulation Standards/Dose Lim(ts
DOE: Occupational 10 CFR Part 835 This rulc codifies the srovisions of The occupational exposure o general DOE develaped its standards so
Radiation Protection Subpart C snd Appendix | DOE Order 5480.11 solating to employecs resulting from DOE that they are consistent with
A sadiation profection standards. In i, sctivitics, ather thaa planned special INRC standerds in using the
DOR followad the Radiation . exposures and emergeacy €Xposurc ocommitted dose method for
Final Rulc Fffective Protection Guidance & Federal situxtions shall be controlled so the evaluation against the regulatory
Jsnuary 13,1993, Agencies for Occupational Workers, fallowing annual fimits are not dose limits. DOE cstablished
facilitics must comely Tanuary 20, 1987, whieh is generally cxceeded: moce figorous standards than
with the provisions of conmstent with recommendations (1) a total effcctive dosc cquivalent of S | NRC for contaminstion control,
the rule by January 1, published by the International rems (0.05 Sv); posting, sad dosinctry.
1996 Commission an Radiolegical Protection | (2) the sum of the deep dose equivatent Decp dose equivalent means
(GCRY). The Guidanae follows ICRP for external exposures and the the dosc equivalent derived
methodology. comnuniticd dose equivaicnt to eny organ | trom cxtermal radiation of &

oc tissuc other than the Jens of the cye
of 50 rems (0.5 Sv),
(2) a lens of the cyc dosc cquivalent nf
15 rems(0.15 Sv), and
(4) a shaflow dose oquivalent of 50
1om3 (0.5 Sv) to the skin o to any
extremity. .
DAC values arc listed in Appondix A.
Any member of the public cxpused
to radiation and/or radinactive material
during direct gni-site accoss st a DOE
site or facility shaX not exceed 0.1 rem
(0.001 8v) total effoctive dose
cquivale in a year.

depth of 1 em in tssuc.
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Regulation Citation Description of Regulatien Media Comments:
and amd and Specific Fature Direction
Reguixting Entity Status of Regulstion Standards/Dese Limits
- —
IOLE: Radiation Prosection 10 CFR Part 834 This Order and proposed rule establish Generic guidelines for residuat (cont’d. {tom previcus
of the Pubhc and the Proposed Ruie, 56 FR standards and requicements for concentrations of Ra-226, Re-228, Th- | column):
Environment 16268, March 25, 1993 | operations of DOE and DOE 230 and Th-232 in soil are: Public radistion doses resulting
. econtractors with respect to protection of | (1) S pCi/g, averaged over the first 5 (rom DOE Operations are
DOE Onler 5400.5 members of the pubtic and tho em of sail below the surface; and eslculated using the Derived
. enviranmont against uadwc risk from (2) 15 pCi‘g, averaged over 15<m- Conoentration Guides (DCG)
' radiation. thick layers of s0il rrore than 15 em for atr and wact.
below the surface. DOGs for water imgesthion, ut
Residual radiosctive materials in soil are | inhstation, and iqunorson in 8
those concentralions i excess of gaseoous cloed age provided as

background concentrations avcraged
over an arca of 100 square meters
These derivations are obtained by
means of caviromental pathway
analysis and basic dose limits.
Procedures for these desivations ace
given in DOE/CH-8901.

Residual concentrations of
radivnuclides in the air and water shall
not exceed 100 meem (1 mSv) pec year.

Exposuncs to members ol the public
from all radsation suusces shalt not
cause an cllective dose equivalont 10 be
greater than 100 mrem (1 mSv) per
year.

Expasures to members of the public
feom 2l radiatcon wources released into
the atmosphore shall nut cause sn
cffective dose equivalent tc be geeater
than 10 mrem (0.1 mSv) per year.

{cont’d. in next colwmn)

reference valucs. These DCGs
are based on a committed

| offective dosc cquivaleat of 100

mrem for the radionaclide taken
into the body by ingestion or
intwlation duritg onc year.

The DCG vatucs apply 0
only one mode of exposure, ie.,
eithes ingestion or inhalation,

Fot known iixturcs of
radionuctides the sum of the
catios of the obecrved
concentration of cach
radionaclide to its correspomding
DCG must not exceed 1.0.




Summary of Potential FUSRAP Cleanup Guidelines and modeled and measured concentrations
for radionuclides and TCE in water at the St. Louis Site

Standards
Water '.(pCi/L)
Soil/Sediment Current? | Proposedd | DOE (order)
(pCi/g) |
Ra-226 5/15¢ 5d 20¢ 5
Th-230 5/15¢ NA 79f 12
Total uranium 100 NA 308 24
TCE NA 5ug/La NA 5ug/L
| reek Surf
radium-226 (pC/L) | thorium-230 (pCV/L) | total uranium (pCy/L)
Location on measured | modeled | measured | modeled | measured | modeled
Coldwater Creek
Upstream of SLAPS 0.5 0.5 4.5
McDonncll Blvd. 1.9 0.2 pCVL 0.6 4.0 pC/L 29 0.2 pCi/L
Bridge current current current
stormflow |. stormflow stormflow
Mouth of Ballfield 0.8 load to 0.4 load to 6.0 load to
Ditch ) CwWC ) CwC CWC
1 mi. from mouth of 2.6 1.0 4.5
CwC

3 From 40 CFR 141

b From the July 1991 Proposed Rule, 40 CFR 141, 142, FR 56 No. 138.

/.

€ 5 pCi/g in the surface (0 to 15 cm interval) 15 pCi/g in each 15 cm interval below the surface interval. The limit is
applicable to the sum of the Ra-226 and Th-232 above background concentrations (or Th-230 and Th-232 if Th-230

is greater than Ra-226).

d The curreat EPA Maximum Contaminant Level (MCL) of 5 pCi/g applies to total radium (Ra-226 and Ra-228).
€ The proposed EPA MCLs for radium are 20 pCi/L for Ra-226 and 20 pCi/L for Ra-228.

f Bascd on the proposed alpha emitier concentration limits listed in Appendix C of FR 56 No. 138.
& The proposed total uranium MCL is 20 pg/L. Based on EPA assumptions in FR 56 No. 138, 20 pg/L is

approximately 30 pCv/L.

b Modeling indicates that no shallow gronndwater transport of radiouuclides is currently occurring to Coldwater

Cieek.



Groundwater
For measured radionuclide concentrations in groundwater see Table 3-21 (provided) from the

Remedial Investigation Addendum Report for the St. Louis Site.

The results of the MODFLOW and MT3D models

Modeled total uranium concentrations (pCi/L)
Stratigraphic unit 100 yr | 1,000 yr I0,0QO yr :‘gﬁgfrﬂ
3M 11 85 210 260
3B nb 10 100 140
4 nb 2 56 56
Limestone bedrock .- nb nb 10 12
contribution to base not |
flow (2 };fs) . SOE-3 0.4 1 estimated
concentrations in
Coldwater Creek
nb = No break-through has yet occurred.
For TCE in groundwater, the following measurements weie performed:
Well TCE (Hg/L) yecar
B 110 1989
M11-9 130 1989
BS3W12S not detected 1992
B53W17S 1400, 1200 - 1992 & 1993
' . respectively
B53W18S not detected 1992
B53W19S 19 1992
B53W20S not detected 1992
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Figure 3-8
Distribution of Unit 4
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Figure 3-9
Structure Contour Map of Top of Subunit 3B




z |2
I
o
~2|E
: |
20.03 853%020
NG 853602 17!
N 13 B5INDLS /.
/ i /
/Y ° 7
—x— FENCE
P * -
U ROAD \ '
—_— RAILRDAD . sgggs
BSIW04
—_— - SYALE ’.;! 0
853X050
— BUILDING 25 8574030 B5M04s
B53¥055 853¥035
—0— {SOPACH CONTOUR. THICKNESS IN FEET NOE HDE
CONTOUR INTERVAL 5 FEET. B?}"g“
@) MONITORING YELL OR BOREHOLE BSIN06D
§53%010 NOE ~
29.3 COMBINED THICKNESS OF UNIT 3N [N MELL 123 :
R BOREHOLE, IN FEET 0 853008
350015 O
2 YELL OR BOREHOLE NOT DRILLED DEEP ENOUGH T0 B am08S 853609
ENCOUNTER TOTAL THICKNESS OF SUBUNKIT 3H 0
BS3W080
Ny UNABLE TO IDENTIFY STRATIGRAPHIC CONTACT 21.5 853C1D 853612
. Oﬂ.s BSICI 0
Y0 3
3 AREA YHERE SUBUNIT 3M [S ABSENT 83035 et O BALL FIELDS
s ,. 4.6
o B53¥105
Es WDE BS3C14 853015 853v0%D
> “ [ 4]
8530135 ;N > 0] O 0
HDE / S ' . X BSINLIS
§ . "0t
“
83067 ~ s S
X N
x—15 WOE — ~ p B5IVI4S
— NDE O ' . 0 853616
BS3CE6 QD “ 853C70 Gl4-24 0 55}‘917
"0 o O o€ O "O
Bssc,g%E ) f14-17 ot >
853062 HoE WOE ~
f v Nk SLIPS N
85365 C12-26
NDE BS]CTS Ciz-20 CIZ s NOE AUE ~ Bs12)
O o O oo, O
Gi2-16 o 0 4 an
. - 85359 853C12 83 !
NOE NOE n|| 218 G”N%JE *
HE ssxcrs Cf \
A oy
sssc A-3 NDE 853C14 4+ BS310 NOE
‘ 84 Mi0-15D Glo-11 WOt e A O e 0 WOE  G10-29 0 853v155
0 250 500 FEET Q<_( )27 7 x__Q-— ”D&__-é— ———H HI0-20 ., WOEy asmsi
0 15 150 NETERS ' NORFDLK & fESTERN RAILROAD
T "
ﬁi BANSHEE RDAO
SCALE b—x\ o - LJBSMIeS = X 2 < < - -

= "?)asmos
NOE

RO2F03T.DGN

Figure 3-10 :
Isopach Map of Subunit 3M

79



-

A7

STATE PLANE
HORTH
SLAPS GRID

o ety B

el

" B5360)

) ) 6.
N, O%85 BSIVO2D i
N E] 6 elrl
\NoX 95. L
853602 % H
LEGEND 0494.0 B5IN02S ! i
— 495.9 I
£ i
—_—— FENCE "\ I I
-——/. ] N {
p— RO N4 ~ !HT
ik
—_— RAILROAD ) h,ﬂ
1T
‘W04
——— SHALE 500 / A : T'HII
~ & ©) 851013 B33cor | [i1il]
35 38050 g o SR
1 " BUILDING \550“-‘ B53W04S o) 4.4 ()03 HOL
<J‘ NV H :i‘
353055 3534035 !
= 500 - STRUCTURE CONTOLR, ELEVATION [N FEET ABOVE NSL. 504.5 L . i
CONTOUR (NTERVAL S FEET 3 v0es
O NONITCRING VELL OR BOREHOLE o 853%08D
/ 5530070 494.5 ‘
515.4 ELEVATION OF TOP OF UNIT 3 ENCOUNTERED (N VELL Q3.8 / ye
OR BCREHOLE. [N FEET ABOVE NS o s .
85435(60185 $) O:L"
VELL OR BOREWOLE NOT ORILLED DEEP ENODUGH g3woes ® 853609 ' /
NDE T0 ENCONTER UNIT 3 : : s (@ LER] -
o— BS3W0BD BALL FIELDS
v UNASLE TO (DENT(FY STRATIGRAPHIC CONTACT L) BS3C10 853612
03.5 BS3CI 500-50
- — 35)v0ss O%5-2
/ O 853013 S
BSIITS
% 853¥105
/ W B3 83013 Bsawom || |
8536135 Ok 502.1 J
B53606 853100 ‘ - . BS3IWIIS |
853¥18S 503.6 6. 5 - 502.1
Osoz.s BS34125 N /—Ey——“m x !
: 4953 o0 ’ T av BSIN14S ;
V 504.7 S——— — (3%20 8-} "ot B93C16 \
N TTeE ey (S g, P s gl
S >4:.0 .—@/6:7 hees . O 1 504.0 05 : ’\
S 2o ! .
> i : S BSYe2 047 S 505 \
M / SLAPS
O A-6 4-3 \v
592.4 . g53rgs 511.1
Ny Gien e psicrs 1220 BSIWIZ) .
J‘”p ~398.9 o~ A‘}.Clj =,303.5 B v,
S o9 -
25361 __p-3 \504.6 Ci2-16 53069 N
@) '9"'2 364.5 wv v i1 -215 o
s >
0455 P-1]504.6 ) 508-6 gs3cnn, AN
N

30
110-12 501.7 fffvxﬂ M10-150

G10-il 0509.5 NVO
505.5 853C68 512, 10-21
O AW )

0 238 360 FEET b g Cx 3064, A
| : H . i W e N, 7 - .
f T H DG R e ——te + F *‘(I 'X‘\__.—_.f g T + . —
w . P a.
i x P50 NETER: S s s & % % NORFCL % WCSTIIN R4ILR01D
002 —
oo . 195 BANSHEZ 204D
s S - (8s¥ng i3 - _ . = 7 = Zomn
—; O e

R0O2 R0O2F030.0%N

Figure 3-11 : -

Structure Contour Map of Top of Unit 3

g1




3000 N

—_—3i10

Groundwaier Zievation Coniour @ 0

Groundwaier ~low (Gradient) )

3000 E

r’r

.

- i
gt ss.—.hwa/,-,:-«-% B p 2
e G

]

2 CLOSED
D #

£ XPLANATION
RADIONUCLIDE CONTAMINATION

#  BELOW OCGs Th-230Ra-226

7 ABOVE DCGs
‘ Tot-U r

7 UNSAMPLED

Above background
wells tolerance limit

|
!

0 100 200 300 400 FZIT

2000 N

.  Z3855w050

X T
N B53w0SS

!

o ™

m‘.‘—e..‘s";“x '
Ce J s

. =g

el a7 O @

355w075 Z2BS3

3.

ydi

!

ZB53W02D 7
2

< 853WD2S

74

TER i

\ < £73B55W04D
B55WD4s & 2855
: oL ; s :
B8535W03S £ ¥B53WD30 9/ ;
T )

.m 55W0sS |
' :

w070 _\0

EVA AVE,

D,
—M10-150 FEMIO-ISS ===t M10-25537%M10-250 A

T

B( %
=~

==="212:B53W163

- %asmms \I /

BSSW110 Z3iB35w1SS

X\“J

—_——
pe————

#37853w120

o U sypgrs .
I : e ! i

; S TBANSHEL__RD !

LS % = |

= L'ti\ — |

— WELL r —
g KT X A ll!liiiiiilillallllal
.
T3-B53W19S .

|
l

853w20s

144
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Table A-2

(continued)
Test Field

Interval Permeability Test
Borehole (ft) Unit (cm/s) Method?
B53W10D 71.1-81.1 4 5.8 x 107 Slug-W
M10-15D 80-85 4 4.1 x 10° Slug-W
B53G04 79 4 2.2 x 10 Fh-Oe
B53W09D 61.1-71.1 5 7.5 x 10°® Slug-W
BS3WI11D 68.5-78.5 5 1.6 x 107 . Slug-w
B53G16 89-99.6 6 7.5 x 107 Ch-P
B53G18 83.6-95.5 6 S 1.1x 107 Ch-pP

“Test Methods:

Slug-Ah = Slug test in open auger hole (horizontal permeability)
Fh-Oe = Falling head in open end casing (mean permeability)
Slig-W = Slug test in monitoring well (horizontal permeabilily)
Ch-P = Constant-head packer test in rock (horizontal permeability)



Table 3-3
Porosity and Permeability of Sediments® at SLAPS

Geometric Mean Vertical Geometric Mean Field

Mean Porosity® Laboratory Permeability Permeability

Unit (%) (cm/s) (cm/s)
2 41.6 (10)° 2.5x 10 (9) 1.2 x 10 (5)
3T 41.0 (11) 2.7 x 10 (13) 1.1 x 107 (8)
3M 45.3 (4) 5.5x 10% (4) ,_ 31 x 105 (1)
3B 37.8 (2) 3.1x 107 (2) 1.5 x 10°5 (7)
4 433 ). 1.3 x 10 (4) 3.7 x 107 (3)
5 ¢ ‘ 1.1x 107 (2)
6 ¢ ‘ 2.9 x 106 (2)

*A complete list of all data is presented in Appendix A.
®Porosity is calculated from dry unit weight and specific gravity.
“The numbers in parentheses represent the number of analyses.

9Test not performed on unit.
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Restatement of the questions to be answered by the Expert Geohydrologic Panel for the St. Louis
Airport Site

For the FUSRAP St. Louis Airport site (SLAPS) and Ballfields, the key issues to be addressed
by the panel are (note that the objectives of the original questions remain the same, but the text
has been modified for clarification):

1) To what degree is the presence of radionuclides in the soil and shallow groundwater
impacting, or expected to impact, the water or sediment quality in Coldwater Creek via a
groundwater pathway? :

2) To what degree is the presence of radionuclides in stormflow runoff impacting, or expected to
impact, the water or sediment quality in Coldwater Creek?

3) Is the presence of radionuclides expected to have a significant impact on the "deep" bedrock
groundwater within the foreseeable future (e.g. next 100 years)?

Impacts are broadlil defined as changes in the water or sediment quality that produce, or may
produce, discernible deleterious effects to either human health or the environment.

The task force has been encouraged to participate in framing the questions. The following
comments and questions have been submitted in writing.

From Kay Drey (stated as "Some queétions of concern to area residents” submitted to the panel
on September 15, 1995 in a document titled "Some Facts and Questions About the St. Louis
Airport Site."):

1) "To what extent are the radioactive wastes at the Airport Site in contact with the
roundwater? If in contact, to what extent are they impacting upon the groundwater, and in
turn, to what extent, if any, is the groundwater impacting upon Coldwater Creek?"

2) "To what extent, if any, are surface water runoff and eroding soil contaminating Coldwater
Creek -- including both the amount washing into the creek out of the ditches along the north
and south boundaries, and that percolatmg through the gabion wall along the site's western
“boundary?" ,

"Or as a combined question: If the wastes stay buried at the Airport Site, will contaminated
groundwater and runoff surface water continue to 1mpact significantly upon Coldwater
Creek?"

From Dan Wall (EPA) (from Telefax of September 20, 1995):

"In addition to an assessment of impacts to Cold Water Creek, our interest in the report of the
Expert Panel will be in how it speaks to the following:

1. Assessment of the effectiveness of the #M and #B units as a barrier to vertical advective
transport.

2 Assessment of the potential for contaminant migration via dilfusion through the 3B and 3 M
subunits.



3. Assessment of the significance of the downward flow potential in the southern and eastern
‘ parts of the SLAPS with respect to the potential for contaminant migration to lower
groundwater system.
4. Assessment of the adequacy of the available subsurface information in addressing the above
issues, e.g., with what level of confidence have we defined the thickness and continuity of the
3M and 3B subunits, the hydraulic conductivities of these units, contaminant mobility, etc.
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