
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 

8 a. m. 	 Welcome 
David W. Miller, Chair 

8:15 a.m. 	Action Itcm3 From Last Meeting 

• 
• Dave Mill'er,• SAIC 

9:30 a.m. •• 	• Break 

10 a.m. . 	Panel Discussion 

Noon 	 Lunch • 
Rooni Gatwick A 

1 p.m. 	 Panel Discussion 

. 3 p.M. 	 Public - Comtnent 

4 p.m. 	 Closing Remarks 

• 	4:30 p.m. 	Adjourn 



• 
135220 

St. 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) Is shallow 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? - 

Is contamination present at the St. Louis Airport Site expected to have any 
envilonmentalsignificant impact on the "deep" bedrock groundWater within the • 
foreseeable future (e.g., next 100 years)? 

• From the "Statement of Work" section of the Technical Services Contract. 
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QUESTIONS/ACTIONS AND RESPONSES FROM 
ST. LOUIS EXPERT PANEL MEETING 

SEPTEMBER 15, 1995 

Can you distinguish residues from areas contaminated by residues? (MILLER) 

Response: Historical photographs and maps of the radionuclide distribution are provided. 
The disci.f.ssion can focus on these item,s. 

7) 	What is the difference between pits and dumps re: elevation, and what is the difference 
.between pitchblende raffinate and raffinate? (i.e. difference between areas AM-7 and AM- 
• 10 on the St. Louis site?) 	(MILLER) 

Response: .  See photographs for qualitative information on the pits and chimps. Pitchblende 
rt.z.ffinat.2s cannot be distinguished from raffinates based simply on the processes la2own to 
have been used to refine the uranium. Two likely possibilities exist. The first is that 
rafiiiwte is simply a shortening of the term pitchblende raffinate. The other possibility 
that the pitchblende raffinate is raffinate produced during the initial digestion of the 
pitchblende ore and the raffinate includes the ra mates produces during subsequent 
prbcessing 

2) Need.to include vegetation uptakeiplowing leaves in pathway analysis. (A.LEY) 

Six sainpl ,!s were taken from the areas with the highest concei:trations of radionuclides at 
the surfcce. The analyiical results are provided, 	• 

3) Need to address bank sto.,rage durictg 

Rec,pc.-ise provirled 

13) 	What is confidence in lab tests vs. slog tests and the co3. -isiqe.acy betweeu the two types 
(A.G.L-W) 

20) 	Need to run good controlled aquifer tests; slug tests norma.;.!y 1 to 2 orders of magnitude 
• -toe low. 

Response 
. 	_ 

1.8) • 	cal;;;:i., -.ition of moael. M rtinst:ed it would be good if 	-:alibrat.xl to fib( od 
not just hr ad. 	- 	• 

1.?..7:sporise 	v 

19) 	quesced 	recliaq,., e, 	 svs 	are 
sc:a.hnce thc: sells:Ai -vit.! of the parameters is so impori.; -: et, Lc ..node! should be  ;De ,ounderi 
wJ.hi die 	of cor• 	1..,V7-lat is irti:7sii'g s he c 	between the GVI 

Inea.surou:T.nts si!ould 

R 

1.() 	l'rovide 	- 1) of 	 r(..7]..z!arge 	sion. (.1V. 

r e. 	 97 



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

The K-65s were stored at the Lake Ontario Storage Facility until their relocation to Fernald 
(and the Niagara Falls Storage Site). The available historical documentation for the St. 
Louis Site has been reviewed and does not shed any light on the question. However, the 
site has been thoroughly sampled for Ra-226 and the results have been provided to the 
panel. 

5) Were any of the fills brought to SLAPS of low -permeability? (ALEY) 

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

6) Is a 500-year floodplain map available? (DIREY) 

Response: It is possible that asle will be available later today. It must be 'obtained from the 
Army Cotps of Engileers in S. Louis. 

8) 	Why are -;;',,e 	U ancl SOIT.le Ra at the surface, but riot thoriu ,a? (COX) 

Response: The samplir.g data was reviewed .`o determine the reason fi.v; this apparent 
anomaly. AruiZysiS wm,s r ,erforriedir all radionuclides of concern. The data shows veo,  
low levels of j7 -230 on i!ie centraportion of the SI S So low that they were 1:7Vited as 

 )lo 	he cu.,)(... 	jiff 4.110 0.110; fial,y P.3 nUE. V01 1tilUS. 

Becise of the separation processes used at Haillinckrodt, the radioitu,.7lides are not 
di.“ributed eve,* 	 no are tiey coincident with each othri. In addi'ion, fill 
was placed c, uer poriions of tl.?. sRe to reduce exposures It the surfrtce. There is no 
historical information oil the source of the PI and it is likely that the entire site WO., 5' ant 
addressed. It is also L. ny that lower level material from the ..ite was draded o -vc.- -  the 
surface in the attempt to reduce e...:posares. 

.1.710at is 	 F0i‘f:j.-+6 for 	 sIllated o Co.r'r cpesljoia). 

• Req.so 	Tkp Re 	 Ar.i.d7;ithim has bee:A provided for review at this 
Se<c*Si6.q. 	 - 

10) 	 to 	 h.i).111 

• 



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

Response: (10 10 and]]) 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 likely that the bulk of the material transported to the SLAPS from Mallinckrodt was the 
matrix of the pitchblende ores depleted of uranium and radium. Therefore, the 
contamination resulting from the depleted ores is marked with higher levels of thorium 
relative to uranium and radium, 

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

Response: A slide will be provided (if a slide projector is available). 

14) Depict the range of water t2..ble data and potentiometric map/contouring. (ALEY) 

Provided during last meeting. Additional data available in SRe Suitability Report. 

15) Provide table to show well clusters and water level data (relatioDsh0 between 
shallow/deep; screen ioterval 'is. head. (MILLER) 

Response: Provided - Braun 

17) 	Tie in hydrographs with rainfall response. (ALEY) 

Res,:)04,s'e: Tie ;-,.,-sponse o] ope sha!low we? I was shown relative to precip!':ation at the site. 
A provided regarding the ICspur!e of the -yvaier wme to.fipx 
fron the -,'ado sr; z,-:,ne (both pretipiatiw d e.vapotanspira 

21) Dave Miller off is to provide panel with c ,Avifonmental notitoing dai.a from 	6 years. 

22) What is :iniing o the sion -nwater smp.hng events? (i‘.,IAR'Ffi:s1) 

Response: Darn has been in. 	wiltbe revieive 61. 
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30 

25 - 
High i50()0 pCitg 
(23) >1000 pCi/g 

(16) >5. 00,<1000 pei/g 
(71) >100,<500 pCi/g 
Iota! sips = 1383 

: 
0 
L. 

n 
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- Thorium-230 Activity for Soil Samples from St. Louis, MO Site Frequency 
Distribution of Thorium-230 Activity 



• 	Radium•226 Activity for Soil Samples from St. Louis, MO Site Frequency 
Distribution of Radium-226 Activity 
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40 - 
High 5620 pCi/g 
(7) >1000 pCi/g 

(6) :>500,<1000 pCi/g 
(21) >100,<500 pCi/g 
Total sanvies = 1303 
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• Uranium-238 Activity for Soil Samples from St. Louis, MO Site Frequency 
Distribution of Uranium-238 Activity 

12 

High 1600 pCi/g 
(4) >1000 pCi/g 

(4) >500,<1000 pei/g 
(45) >100,<500 pCi/g 
Total samples 1800 
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St:::::;p9rtg 
in 1c_71at:"..on 

Concentrations 
Thtef-val 77-ariut,z,-23:9 

2u) 
Radim-226 
(oCi/cf 	4- 	2c). 

Thorjum-232 
(pCilg ± 2a) 

Thorium-230 
(pCi/g ± 2a) 

752 2'2.00 0.0 4.0 - 	0.0 3 5 -1- 0.0 0.4 0.2 
2900 7 1 .3 -,.. 0.0 3.1 i 	0.1 0 A 4- 0.0 0.9 0.3 

111,2 
liCC 

290, 
29C'l 

n/a 10.5 
- 

4 
-' 

0.0 
0.0 

2.3 
2.3 

1-_. 	0.0 
± 	0.0 

3 
2 

0 
1 

L 
-,: 

0.0 
0.0 

0.2 
0.3 

0.2 
0.2 

fj:927 n/a C. -,  _,_ 0.0 1.7 - 	:;.0 ") 0 4- 0.0 0.3 0.2 
4045 39::-,1 n/a 8.1 1  0.0 	' .2 2: 	0.0 2 7 0.6 4- 0.3 

raf.onuclide result exceeded the 5/15 pCi/gm guideline after background has been 

urc'. of t1-16 ratios c. th2 	ionuc1i . ec:occeded the 5/15 DCi/cm guideline after 
L;12:.::troted. 

?age I - of 1 



Item 3: Need 10 address bank st orage during 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-fill 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 Creek based on past 
observations. Given the relatively small drainage area upstream of SLAPS (about 10 sq. 
mi.), high stages in Coldwater Creek sustained for longer periods should be rare events. 
The volume of bank. storage would depend on how much of the creek water enters the 
bank when the water level in the creek is above the groundwater level within the bank and 
the fillable porosity available above the water table. The soil above the water table was 
assumed to be 90% saturated. Soil characteristic curves for Silt Loam G.E.3 given in van 
Genuchten (1920) were used to define the suction pressures and hydraulic conductivities 
in the soil above the water table. The physical properties (total porosity and saturated 
hydraulic conductivity) of Silt Loam G.E.3 are quite, similar to those of soils above the 
wal:er table. The head driving the creek water into the bank was estimated based. on the 
surface and ground water levels and the suction pressure of the bank soil.. 

The moxitnuin groundwater contamination occurs near the south-west corner of SLAPS, 
east of Coldwater C:eek between I1enshee Road and McDoimel Boulevard (Wells A, B, 
D, and 1.411-9 show elevated levels.cf total uranium). Assuming conservatively that he 
pui e vi;:: Lei abe 	 has a Iotai uenium coii.u,ntiation of 5000 
the bank :Aorage, and assurninE4 that the bank storage is contaminatedl.vith these high 
coentratiozwo a length of k?,out. 300 ft along the creek, a total loading of the order e-
0 • 7 to 	per ba.rik-full event is estimated depending upon whether the slug-te,sted. 
hydrau'ic conductivities or conductivities three orders of magnitude higher are used for 
this estimation. It is believed that use of hydraulic eonductiviteS any higher than one order 
of magnitude is unre , ,unably s conservtive. (See response to Items IP, and 19.) Thus the 

storage coe tiibution to radio , mclide ioadiiig to Coldwater Creek is expec; ed to be 
several orders of . rnaanitude smaller t inf'n. he potc.,nLial contribution from groundwater 
discharge or frem c - 7:(1e ,-.1.seE-Lents. The argo .cliseharges etSsocia'd .-vvith high creek._  

seav;nuid further re4 - ;ee the in)pacf from 1 - ank-stor.age ir 

.Cen, leht 	198C). "A Clc.vcl-fortio. f-iquaion for redit.ting e filydra.die 
Condii(„;e:' 	Unsa: 	 S. 	 And.; V. 44,1)-13.892-898. 
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Item 13: What is confidence in lab tests vs. slug tests and the consistency 
between the two types of tests? 

Lab tests and slug tests were perfornied to provide information on the hydraulic 
conductivitie.s 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." ()3ouwer,1978). The .hydraulic conductivities 
obtained from either test are applicable to small scales, and do not reflect scale effects. 
Since scale effects, primarily in the horizontal direction, can substantially increase the 
horizontal hydraulic conductivities (Rovey and Cherka.uer, 1995), slug-test determined 
hydraulic conductivities should be modified as necessary via use of digital models to bring 
predicted groundwater flows close to reality. (Often "reality" is difficult to define. 
Ellowevu, for SLAPS, estimated base flow in Coldwater Creek is a good measure of 
groundwatr flow. See response to Items 13 and 19.) 

In any Stratigraphic unit of SLAPS, vertical hydraulic conductivities are fond to be 
generally 10 e'er than the horizontal hydraulic conductivities. This is typical of se(imentnry 
deposits. The groundwater flow is predominantly horizontal in any shallow groundwater 
system, 'and, thcrt:fore, hori.Lonial liydt aunt: conductivities are of primary significance. 

- However, the effectiveness of an aquiclude depends on its 	conductivity. The lab- 
determined vertical hydraulic conductivity of Unit 3ki of SLAPS, an agniclude, is several 
orders of magnitude lower than th -it of the unit ahove. Still, because ofliraitations of lab 
data alluded to in the foregoing, pumping tests v..- - re performed to assure that Unit 
was indeed actiag as an aquiclude.(See response to Item 16.) 

BOUTicr, 	1978. Groundwater I-Iy(lmIogy. 	 _aook Company. p. 117. 

Roiicy 	W., and Do...,c.),1n=ts S. Clierluer. 1995. Sr....ale.Dcpeitcle.: i'.7y of liyilraulic 
Condnicti::ity 	--.-isureirir.11;:S. Cio -and 	Vol. i 	!o. 5, p.1 -: 769-7.1 
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Recharge to SLAPS shallow Groundwater System 

(In response to Items 18 & 19) 

Recharge to SLAPS shallow groundwater systen ,, has been estimated through a steady-
state quasi-three-dimensional groundwater model . The computer code MODFLOW was 
used for this purpOse. Actual hydraulic conductivities obtained from slug tests were used, 
and recharge was used as a calibration parameter such that the modeled hydraulic heads 
were in good agreement with the observed ones. Observed heads on 12/3/92 were used 
for calibration targets. These heads are substantially higher than average heads, and using 
them as target heads would yield a higher estimate of recharge, which is conservative for 
use in contaminant flux estimations. 

A recharge rate of 0.02 cfs/sq. mi. (about 0.3 inch per year) was estimated. The draii!age 
area of the groundwater basin at SLAPS is about 10 sq. mi.. (the -drainage area of the 
groundwater basin is assumed to be about the same as the area of the watershed.) The 
estimated recharge tate thus gives i baseflow 0.2 cfs at SLAPS. Based on field 
observations, the actual dry-weather flow in the Coldv . ;tter Creek, which is the discharge 
boundaiy fbr the shallow groundwater system at SLAPS, is of i.;6:.; site ol der of 

magnitude. It can be conservativtAy aSsurheci to be an oi.:der of magnitude -;-iihcr (which 
would give a base flow of 2 cfs at SLAPS) , but cei.aii -dy no higher. 

hydraulic conductivities are raised an order of magnitude everywhere in the model, 
the calibrated rechal-ge would also be raised an order of magnitude with the same level of 
aE.4,reement between the predicted and observed heads. As mentioned in the foregoing, any 
fluShes increase in the hydraulic conductivities V :i.ould not be just;fied based on the actual 
obseratiOi!s of the dry-weather flows in Cold , ater Creek. Thus a maximum recLi.ge of 

abu:vt.  3 inchs per year can be used to COrlSerV:ii1/4 '.stimate contaminant flu:ces from 
. grotinlwater discharge. Lea.kF-,?,e T  tin)ugh the coftfniag hyer nay sLgh ty increase this 

inc) ease is expected to be . in,ignilicart. Using a rechac'gai ,..yr3 inches per 
year wuld raise by an order of friagnitu.-.,d e fl•rxc.:s1)r-eviously 

• 



Summary - reservoir characteristics and performance 	 p. 1 

• 

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 suitability study 

Reservoir Characteristics 

The site can be divided into four hydrostratigraphic units: 

I) BedroCk; composed of fractured and weathered limestone having solution enhanced 
fracture and matrix porosity that decreases with depth. In the local area across the 
southeastern portion of the site an erosional remnant of extensively weathered 
Pennsylvanian shale is present This unit has very poor hydrologic characteristics and is 
unsaturAed in isolated lenses within the eroded remnant. This portion of the bedrock 
section is poorly interconnected with the limestone units. 

2) Lower non-lithified sediments; comprised of Units 4 and 313. Unit 4 is an erosional lag 
deposit composed of limestone and shale &lasts .  in a clay matrix. Unit four is encountered 
in the remnant lows of the bedrock run ace coinciding with the present COJ.ITSe of Coldwater 
Creek. Unit 3B is a glacio-finvial deposit composed of elastic sediment with a moderate to 
high cla.: con ,ent. 

3) 3M aquiclnde; the 3M Unit is a glacio-lacustr -Ine depesit composed of nurly pure clay. 
The unit is unsaturated in areas 'Miele it has . an appreciahle thickness. Stratigraphically the 

- unit IS present across Q.:e•northern nid•.. ,A7:stern potions of the site and-pinchcs on: onto the 
Pennsylvanian •erosion:-.1 remnant in the sOutheastern portion of the site. 

4) Upper nop.-lith:fied sedimenou:::1: comprised of the 3T and the lower portions 
of Unit 2. These units arc gradational from clay rich glacio-l:-,custrine iipw:rd to • 
glacio-fluvial deposits 'naving P. lower clay content and a higher coarse ck..stic 
fraction. This unit has low to very low permeability and moderate to high Kd 
valz:es for the pirl -kEn -y raeioisotovs. 

7:rtc.c' ,:c.. - - .:1c.<•:;r:s of•;;:3 --::: 

Solnliea.q.of 	siie and in the southeast comer of the site, the 3M aclinclitde is :.1.vent In this area 
..ed;rneiq units are in contaot ar -td a a si....Z,e" 	tmit. 

Recharge..: ,oev 	co,nbiu. ,.1 unit 	along dn aic propc,•ty to jc.. ,iftiffic;:ist of the she. 
In this 	a, 	. r 	radicaiLS 	 . 	 ft  I 
to,JR,:-. theth:e.A  1..0 	 poi!ion01 	:.edro,- .:( is s-7:pacaLt:Ij 

on 	5' iitS 	OreA 	I 	1 	e • 	1 hA 	rterconeeti& , 	p •Or 	the 
Co': 	of rn.1-, s4e. 

;s' Led' !e.SS 	;hi; icc s.u.i shallow hydrologic 
uruts aerc; 	 in 	;ate , 	the 	 gin 

•0 	I 	','‘e piO,S1-2:,i is 	 01:1 7:;S 	:Jr; 	ci, 	' t-1  the  
arideird1 , ; -!-I ;.o hec.!I • 
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A summary of the hydraulic condUctivity data available for the site was Presented at the first 
meeting of the Panel on September 14th. The data for horizontal permeability was collected from 
slug tests performed as part of the original RI work done onsite during the 1993 field . 
investigations. Field tests have been performed 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 pumping from the lower portion of the aquifer. 

Extended pump tests were run or attempted at three locations: (1) M13.5-8.5 S and D, (2) 
B53W06S and D, and (3) M10-25S and D well pairs. The 3M Unit is present at the M13.5-8-5 
and at the B53W06 locations and is absent at the M10-25 location. The 3M Unit is approximately 
12 feet-thick in at least two locations. 

At location B53W06, a steady-state pump test was run for approximately 168 hours (7 days). The 
deep well 61) was pumped at a constant rate of approximately 1 gal/min for the period of the test. 
At this rate drawdown of the well was sustained at apprwdmately 27 feet below static levels. 
Water levels in both B53V/06 wells were continuously monitored with dedicated transducers. 
Water levels in offset well pairs B53W07 and 1353W05 were monitored on a regular basis for the 
period of the test. No response was observed in the shallow well at the pumping location or in the 
shallow offset locations. Pressure responses to the pumping were observed in the offset deep well 
locations. Tnterprettion 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 
permeability is less than approximately 1.0 x 10 -6  cm/sec across the 3M Unit. Refer to Section E 
4.2 of the SLAPS Site Suitability Study, pp. E-10 through 3-11 for further description of the test 
and results. 

At location M10-25 the 3M unit is absent. Results from the step test performed prior to the start of 
the planned sustained drawdown test indieated that Ole 3B Unit in the area had very low 
itansmissiyi_ty-and.woulai sustain only rninirnal pumping rates. 	SUS•a:inc.:d pump test was • 
aatempted iith iiitial pum ping rates at 0.05 aalimin. At his low rate the well Went dry afier 
hcaurs andnc could not he re--established. Water levels \ mere monitored in the shallow 
well, a response was observed in this well at ten hours into the test. The well had no stabilized by 
the time the pnmp failed and levels continued to drop during the recovery palled of the pumped 
well. These data indicate that where the 31v1 Unit is absent the upper aad 	portions of the 
aquifer are in communication. Refer to Section E 4.2 of the SLAPS Site Suitability Study, pp. E-1 
through E-12 for further description of the test and results. 

• 
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