135220
St. Louis Site Expert Geohydrologic Panel

AGENDA

October 5, 1995

Location: Stouffer Renaissance St. Louis Hotel (Stouffer Concourse)
Concourse B

7:30 a.m. . Continental Breakfast
Concourse B

8am. Welcome
David W. Miller, Chair

8:15 a.m. Action Itcms I'rom Last Mecting

R o PR A1Tme  COA T
Dave Miler, SAIC

9:30 a.m. - - - Break
10 a.m. . ‘ Panel Discussion

Noon Lunch
Roont Gatwick A

1 p.m. ‘ Panel Discussion
3pm. -; B Pu.bli"C'Commerit
4 p.m. Closing Remarks
4:30 p.m: ’ Adjourn
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135220
5t. Louis Site Expert Geohydrologic Panel

KEY ISSUES

The St. Louis Site Expert Geohydrologic Panel, after reviewing pertinent site information
regarding geology, hydrogeology, surface water hydrology and contaminant transport, will
provide information and guidance to the St. Louis Site Remediation Task Force on the
following issues':

1) - Isshallow groundwater contamination at the St. Louis Airport Site having, or
expected to have, any environmentally significant impact on water or sediment
quality in Coldwater Creek?

2) Is surface water runoff from the St. Louis Airport Site having, or expected to
have, any environmentally significant impact on water or sediment quality in
Coldwater Creek? -

3) Is contamination present at the St. Louis Airport Site expected to have any

foreseeable future (e.g:, next 100 years)?

' From the "Statement of Work" section of the Technical Services Coritract.

environmental significant impact on the "decp" bedrock groundwater within the - ~
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QUESTIONS/ACTIONS AND RESPONSES FROM
ST. LOUIS EXPERT PANEL MEETING
SEPTEMBER 15, 1995

1) Can you distinguish residues {rom areas contaminated by residues? (MILLER)

Response: Historical phoiographs and maps of the radionuclide dis mbufzon are provided.
The discisssion can focus on these items.

7 What is the difference between pits and dumps re: elevation, and what is the difference
between pnchble ide raffirate and raffinate? (i.e. difference between areas AM-7 and AM-
10 on the St. Lonis site?) (MIULLER)

Response: See phoiographs for qualitative information on the pits and dumips. Pitchblende
raffinatzs ceinot be distinguished from raffinates based simply on the processes known to
have been used to refine the wranium. Two likely possibilities exist. The first is that
raffincie is simply a shortening of the ierm piichblende raffinate. The other povsibi/il‘y is
that *hie pitchblende raffinate is raffinate produced during the initial digession of the
pitckblende ore and the raffincie includes the raffinates prodices during .s,.wbaequem
processing stages.

2) Need 0 inchide vegetation unta&c/blomng leavesin g 1Lh‘}/a_)/ analysis. (ALEY)

Six sainplzs were taken from the aveas wirh the highes: conce. srations of radionuclides ar
the surfice. The analyical resulis are provided,

1) eed 1o address Uur’* stovage duric g I )d “H. (AJ F‘i)
" Resyo.se pr.avin’ed o o ’ , -
13)  “What i confidence in 12b t2st5 vs. slug tests and the consistency beiween the swo Lywes

20)  Need o mn good controlled aguif m teu‘“., .,L;g iests normasty 110 2 orders of magniiude
toc Yow, (WULUER)

RcoiJoz. cegvided.

x

18) = ation of model. Mrrtinstied it would he good if ~2 Bad salibratad to flux aad
a hoad. - ‘ -

165 en L e ,__,‘.,-. 501 Ay B thars are
isporvat, ihe ‘.‘701"\,1 should be ‘Jmmelut
is he Coanecion bebween um (J"' Syste
measurenients si:ould b3 ks

Kosponss provided
16y Provide waite poof on 8k aod's redharge disce aion. MY €1

N 5 SRR
Personver Provided,



4)

6)

Where were K-65s stored before Fernald? Is there a chance they were stored at SLAPS?
(DREY)

The K-655 were stored at the Lake Ontario Storage Facility until their relocation io Fernald

(and the Niagara Falls Storage Site). The available historical documentation Jor the St.

Louis Site has been reviewed and does not shed any light on the question. However, the

site i;as been thoroughly sampled for Ra-226 and the results have been provided to the

panel.

Were any of ‘he fills brought 10 SLAPS of low-permeability? (ALEY)

Response: The source of the fill could not be determined. A map of the fill texture was
constructed based o ihe geologic log made during the drilling of each borehole. That map
is provided. Also included are isopach mops of the estimated fill ihickness. :

Is a 5C0-ycar Floodp!ain map available? (DREY)

Response: Itis possible that o:1e will be available later today. It rnust be obtained jyom the

Aiiny Corps of fnginzers in 0. Louis.

Why are sve scaings U aa? some Ra at the sarface, but not thoriwn? (COX
7 L) .

Resporse: The sampling deta was veviewed o de:ermine the reasor for this appareni
anomaty. Aneiysis was perforined for all radionuclides of concern. The data shows very
low levels of Th-230 on iz central poiiion of the STAPS. So low ihat they were piotiad as
soGe bavkziound Gi the color solis e Fedsonl for s dnumely s noi vivions.
Becmuss of the separciion processes used at Mailinckrods, the radicnuslides are nof
disiributed evealy coross the site] nos are they coincidens wizl. each oher. In addition, £l
was placed iver poviicis of the site 1o reduce exposires #t £1e sinjace. Therz is no goud
nisiorical informeation on vie source of ike fill and it is likely kot ihie entive site was 1:0i
addressed. Tt is oiso i ely that lower lavel inateric! from ihe ite wos graded sve - the
surface i Ve atisnyi 10 reduce e.posures.

%

¥z

e

£

3 Adiesdiim hes Deen provided for veview of this

1 PIETr SN [N ) YUY LYo ooyl
AT S EN fl’:: I ;."/,,').,3: P ALS) !11‘“1




11)

14)

[r—y
LA
s

22)

Disiribution of Th-230 looks suspicious in 0 - 0.5' range along haulroad - what goes off
the map along this road. (COX)

Response: {(to 10 and 11) McDonnell Boulevard, previously Brown Road, was used as a

haul route. It is likely that the thorium contamination resulted from spillage from trucks. it

is [ikely that the bulk of the material transported ro the SLAPS from Mallinckrodt was the
mairix of the piichblende ores depleted of uranium and radium. The r(f/"orp the
contamination resulting jrom the aepleted ores is marked with hzglzer levels of thorium
relative to uraniun: and radin.

What is sense of trequency of hits along the creek? (ALEY) (This is where Skinner said
that maps have been put together, and Dan Wall described the figure).

Response: A slide -»ili be provided (if a slide projecior is available).

Depict the vange of water table data and potentiometric map/contouring. (ALEY)

Provided during lost meeiing. Additional daia ovailable in Site Suitability Repoi:.

Provide iable show well clusters and water level data (ielationshin beiween
onauo»{//dee Venxnu rval vs. head. MILLER)

Response: Provided - 4. Braun
o in hwrocz aphs with rainfall vesponse. (ALEY)
lzw"ow wetl was a,zvown relative 10 prec ipiitiion af the siiz.
-l

Lbltlullls iie PESLUNYE (,{/ ine waier iible fO]l“
»und evagotia mp:.rmzm) :

Re&" sonze: The vesponse of ore

Dave Miller offars to provide penel with covivonmental mouiioving da from ast § years

Whai i3 Jraing of the storewater semphing evenis? (R{ARTIN)

beew o ided ol will be revievwed.

Ty

Diata has

Response: !
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" Thorium-230 Activity for Soil Samples from St. Louis, MO Site Frequency
Distribution of Thorium-230 Activity

High 13028 pCifg
(23) >1000 pCifg

(16) >500,<1000 pCi/g
(71) >101,<500 pCilg
i "olal sainples = 1381
20 + f; Total sainples 33
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. Radium-226 Activity for Soil Samples from 5t. Louis, MO Site Frequency
Distribution of Radium-226 Activity

I
N

High 5620 nCi/g
() >1000 pGifg
(6) »500,<1000 pCi/g
(24) =100,<500 pCily
Total samyles = 1303
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anium-238 Activity for Soil Samples from St. Louis, MO Site rreqguency
Distribution of Uranium-238 Activity
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ftem 3: Need fo address ban’k sioray ge daung flooding

Radionuclide release from bank storage following a flooding event was estimated by first
estimating the volume of bank storage assuming bank-full flow in Coldwater Creek. The
bank-full flow was assumed to last for 12 hours, which is judged to be a typical length of
time over which high stages can be sustained in Coldwater Creck based on past
observations, Given ihe relatively small drainage area upstrearm of SLAPS (about 10 sq.
mi.), high stages in Coldwater Creck susiained for Jonger periods should be rare events.
The volume of bank storage would depend on how much of thie creek water enters the
bank when the water level in the creek is above the groundwater level within the bank and
the fillable porusity available above the water table. The soil above the water table was
assumed 10 be 50% saturated. Soil characteristic curves for Silt Loam G.E.3 given in van
Genuc"v‘; :n (1920) were used to define the suction pressures and hydraulic conductivities
in the soil above the water table. The phys cal properties (total purosity and saturated
hyd:"*uuf‘ o nﬁucw'vxty of Silt Loara (+ 1.3 are guite similar to those of soils above the

water table. The head driving the creel watr‘-r into the bank was estiim~ted based on the
suﬁ_ace and grouid waier lsvels and the suction pressure of the bank soil.

The maxirmann giour‘,d waier coplaminailon occurs near the south-viest corner of ‘)l APS,
east of Coldwater Conek between Raushens Road and Melioanei Boulevard (Weils A, B,
, and M11-9 shows slevated le\ el of totel uranium). Assuming cons*‘;ﬁ/“":ivc—'ly ihat the

N I . A NAN AL f
PO Wil a0u v S wiis

¢ as o '(Q.cl 533 snivin concenivation of 5000 iy
the panl stcrags, and asswming ih ank storage is contaminated with these high

cot z-,mm.—wo sio a length of 2% juL K O f‘ b along the creek,) a total loading of the order e~
C7 o 04 i ch bank-full event is estimeated m,pmld,nf* upe: whether the stug-tested
hydraufic conductiviiies or «,ovus,\,cwzlims three ovders of inagnitude higher are usad for
this estiinaticn. It is believed that use of hydraulic conductivites any higher than one order
of magnitude is unreasonably conservative. (Sce response to Iicins 18 and 19.) Thus the
bonk siorage covivibuiion 0 fadio-xuciir’ loadilig to Coldwater Creek: is expesied to 56
saveral ordess ofmagnitude ¢ i Hler ihon the poteniial mxm-ahnon fromn groundwater
discharge or fiom oisded se( ' cinted with high o 1&@1{“

ey s st Ot e e din v
sinzes voould fucther vedwee

-t

Vi ;.“fwf irten, BATH 1980 ° ,:(‘;1, Hor for redicting the Liydin slic
Conduciciiy of Ungatiraved 303 sl Soc. Am., V.44, pi.892-898.



Item 73: What is confidence in fab tesis vs. slug tests and ithe consistency
betwezn the two types of tesis?

Lab tests and slug tests were performed to provide information on the hydraulic
conductivities of the various stratigraphic units of SLAPS. Whereas the lab tests provide
information on the vertical hydraulic conductivities, the slug tests provide information

primarily on the horizontal hydraulic conductivities. “Although streamlines in flow systems

around slug-tested wells contain both vertical and horizontal portions, most of the head
loss is dissipated in a horizontal direction.” (Bouwer,1978). The hydraulic conductivities
1 > J . .

obtained from either test are applicable to small scales, and do not reflect scale effects.
Since scale effects, primarily in the horizontal direction, can su‘ostﬂﬂfially increase the
horizoutal hydraulic conductivities (Rovey and Cherkauer, 1995), slug-tesi determined
hydraulic conductivities should be modificd as necassary via use of digital models to bring
precicted groundwater flows close to reality. (Cv’r“cen “reality * 1s difficult to define.
However, for SLAPS, esitmated base flow in Coldwater Creek is a good measure of

> ] : 5
groundwaizr flow. Ses response o Items 18 and 19.)

In any straiigraphic unit of SLAPS, vertical hyaraulic conduciiviiies ave found to be
generally lower than the honzon-_v,l hydraulic conductivities. This is typical of sedimentury

deposits. The groundwater flow is predorinantly horzonial in any shallow groundwater

systewn, and, thersfore, horiconial hydrauhie conductivities are of primary signiticance.

Fowever, the efiectivensss of 2n aquicivde dapends on i3 verticel rom?uuwuy The lab-

letermined vertical heydraulic conductiviis 'oFUmL 3M of SLAPS, an aqrichude, js saveral
ordeis of magnitude lower than thet 01 “the vuit above. Still, l)g,(,dllﬂ(:'“ of liritations of lab
dala alinded to in the foregeing, pumping iests v e performed to assure that Unit 304

was indeed acting as an aui’dmh.l-..'f; See response to Itein 16.)

Bouvicr, “Ferman. 1978 Grourdwater Fy( otogy. icGiaw- J".{JI 30 u‘(( ompany. . 11/
15 N P Yepedde ey r e
wgias S, Cherlezus 5? Seale Depe e y of 1)/. r1u11r

Rovey 11, Chark ,
fy M '~13um;::z-'-:11€.5; G :*.r.i Waiar, ‘/0* 50, No. 5, pu 769780,

Pf"m.!w



. Recharge to SLAPS shallow Groundwater System

(Jn response to Items 18 & 19)

Recharge to SLAPS shallow groundwater systen: has been estimated through a steady-
state quasi-three-dimensional groundwatéer model . The computer code MODFLOW was
used for this purpose. Actual hiydraulic conductivities obtained from slug tests were used,
and recharge was used as a calibration parameter such that the medeled hydraulic heads
were in good agreement with the observed ones. Observed heads on 12/3/92 were used
for calibration iargets. Thesc heads are substantially higher than average heads, and using
them as target heads would yield a higher estimate of recharge, which is conuervan se for
use in contaminant flux estimations.
A recharge rate of 0.02 ofy/sq. mi. (about 0.3 inch per year) was estimaied. The draiage
area of the groundwater basin at SLAPS is abous 10 sq. mi.. (ths draimge aied of the
groundwater basin is assumed io be about the szme as the arca of ihe watershed.) '(he
ostimaied recharge vate thug gives a baseflow oi 0.2 cfs at SLAPS. Based on teld
observations, the actual diy-weather flow in the Coldv wter Creek, which is the discharge
- boundary for ihe shallow groundswater sysiem ai SLAYS, is of L sus uu-cr of
" “ - magnitude. Tt can be mx::‘;:-ﬁ'\/azi'vrfy assurnod (o oe an order of magnitude highar (which
would give a basn flow of 2 ¢fs 2t SLAPS), but ceriainly no higher.

s

If the hydraulic conductiviiies are raised an order of magnifude averywhere in the model

the mnozami recharge would also be raised an order of magnitude with the same level of

agrecineant betwean the pre dxvtmi and observed heads. As mentionad i the loregoing, xxy

fluthar increase in the hydrantic sonductivities vzomd not be 1u°i.‘1 =d ba*ted on the actual

cbumvaiions of the dry-weather flows in Coldy k. Thus a m«x;m,L rechicige of
i : ':in‘.-_a.f.e containinant x’h‘ tes from

2

about 3 inches per year can be used 0 conserv vl
ar

prouzv:wau-‘;i 1 L:,Ch rge. Leuke ge -t dag luyer may siiphily increase tivs
vatae, bt ,1151 292¢ 15 ﬁxpev >d i uC insignificent. U\m;: & rechaige o3 nches per

[ATUTEEEE

year winld raise by an erder of mamntu. e flaves sreviously et



Suminary - reservoir characteristics and performance p-!

Blue Ribbon Panel Brief

Topic: Reservoir characteristics, reservoir performance and
effectiveness of the 3M unit as an aquitard.

Data sources: 1) RI report for the St. Louis sites
2) RI Addendum
3) SLAPS site suiiability study

Reservoir Charactexistics
The site can be divided into four hydrosiraiigraphic units:

1) Bedrock; coinposed of fractured and weathered limesione having solution enhanced
fracturs and matrix porosity that decreases with depth. In the local area across the
southeastern poriion of the sitz an erosional remnant of extensively weaihered
Pennsylvanian shale is present. This unit has very poor hydrologic characteristics and is
unsatursted in isolated lenses within the eroded renanant. This portion of the bedrock
section is poorly interconnected with the limestone uiifs.

2) Lower non-lithified sediiaents; compﬂscd of Units 4 and 3B. Unit 4 is an erosional lag
deposii comnposed of limesione and shale clasts in a clay matrix. Unit four is encountered
in the remnant lows of the bedrock surface comeiding with the present coarse of Coldwater
Cieek. Unu 3B is 2 glacio-fluvial deposit composed of clastic sediment with 2 moderate 1o
high clar corvent.

juictude; the 2M Urdt is a glacio-lacustrine depcsii composed of nearly pure clay.

waturaicd in arcas wiheie 1i has an apr)reclau'e thickness. Stmtirr:mhicallv the

. r’t acrass e northern and wwssicm porticns of the site and pinches out onto the
Px“nnsyt\/““an ercsion] rempant in the soniheasiein portion of the site.

i: comprised of the 3T and the lower poriions
al from c%y 1ich glnr‘cf eustrine npward 1o
1ic

% 33

4y Unper non-hithified sediraens uni
Unit 2. These uniis are gradalion
ac 10-3kvial de sposits Faving 2 lower clay coniert and a higher coares ¢

0. This unit has fow to very low peameability and moderate 1o bigh Kd
values for the pitmary radicisoiopss.

)
J «.ﬂv &0
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.
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attempted withisital pumping rates at 9.05 gal/min. At his low rate the wel i went dry atier 1%

Summary - reservoir characteristics and performance p. 2

A suimmary of the hydraulic conductivity data available for the site was presented at the first
mecting of the Panel on September 14th. The data for horizontal permeability was collected from
slug tésts performed as part of the original RI work done onsite during the 1993 field |
investigations. Field tests have been pérformed on twenty-eight wells (all of the wells currently
accessible at the site). In addition to the slug tests three controlled pumping tests were also
performed during the 1993 investigations, specifically designed to determine the response in the
shallow units as a result of purping f-rom the lower portion of the aquifer.

Extended pump tests were run or atterapted at three locauons (1) M13.5-8.5 Sand D, ())
B53W06S and D, and (3) M190-25S and D well pairs. The 3M Unit is piesent at the M13.5-8-5
and at the B53WO06 locations and is absent at the M10-25 location. The 3M Unit is approximately
12 feet-thick in at least two locations.

At location B53V/(6, a stcady-state pump test was run for approx‘im atzly Y 168 hours (7 days). The
deep well 6D was pumped at a constant rate of approximately 1 gai/min for the period of the test.
At this rate drawdown of the well was susizined at approximately 27 fees below static levels.
Water levels in both B53W06 wells were cantinuously monitored with dedicaied trainsducers.
Waier levels in offset well pairs B33W07 and B53W05 were monitored on a regnlar basis for the
period of the test. No response was observed in the shallow well at the | purping locaiion or in ihe
shallow offset locations. Pressure responses to the pumping wcere observed in the oitset deep well
locaiions. Tnierpreiation of the data collected is that there was no effect in the shallow formation
under significant induced stress conditions for the period of the test indicating that vertical

pé uneabﬂi*y is less than approximately 1.0 10- cm/séce across the 3M Unit. Refer to Section B
4.2 of the SLAPS Site Suiiability Study, pp. E-10 throngh 3-11 for further description of the test
and rcsulis.

Atiocation M10-25 the 30 unit is absent. Results from the step test performed piior to the start of
the planued sustained drawdown test indicatad that ihe 3B Unit in the ares wad vy 10w
iznsmistivisyand would sugiain only miniral pumping raes. A susiaincd pump iest was

heues wnd flow could not be re-established. Water levels were monitored i me u.,ale\’J Gif-set
veell, & 1o 'SP niise was observed in this wall at ten howrs into the t2st. The we ~1 had nos stabilized by
the tine the p pinp faitesd and levels coniinved to drop during the recovery pariod of tha puimped
well. These dueia indicate that where the 3M Unit is absent thu upper and lowar poriions of the
aguifer are i communicaiion. Refer to Section B 4.2 of the SLAPS &ite Suita wility Study, pp. E-1
through 15-12 for further descripiion of the test and resuits, <
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