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ATOMIC ENERGY COMM
Poct Office Dnu 470

ot., Charlee, Migsgourli 03201
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Mr. W. C. Fralick, Attornoy
Hastorn Department

The Nlartford Ingurance Croup
Nartford Plaza, Chicago, 1llinols

fubjects PLRFOFMANCE DOID 372523 EC CONTRACT N0, AT-(23~2)-56
Dear lir,

This is to advise that the performance of the work e quired under AEC

i
Contract No. AT-(23-2)-56, dated February 25, 1966, with Continental

Mining and Milling Company, such performance having becn guarantced by

you under you Performance fond, dated February 28, 1966, {n the amount

of $50,000.00, has been completed and finally accepted by the Atomic

Energy Commipsion, scting for and on bebhalf of tho United States of

Anevica,

Very truly yours,

P. H. Belcher
Site Repreooentative

Mr. Fay A, Peck

Claim Supcrvisor

$t. louls Negional Office
The llartf{ord Insurance Group

Mr. D. L. Qak
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Westlake Landfill covers 200 acres in Bridgeton, St. louis Qaunty,
Missouri, abaut 16 miles northwest of dowrt um St. Louis, The area is
ad’jacent tu prime agric z,lt.:nl lard and {8 in the floodplain of the Missouri
River. Petween 1939 arnd the Spring of 1987, limestone was Quarried on the
site, Starting in 1962, pao z*"na of the | .m\n-'“,' ware used for L\.dhllirt; of

s0lid ard liquid industrial west '\Lf.r'pﬂ’ refuse, and construction debris,
In 1973, Cotter lisposed of ver 43,000 tors c:f uranium ore '"I"li“x‘»ug
residues ard so In two areas o ing a total of 16 &res of the Westlake

lardfill, acoon tO a Muclear Regulatory Cormission (NRC) report published
in 1977,

In 1976, the Missouri Departmert of Natural Resaarces (MDNR) closed the
unregulated lardfill., Sirce then, MINR h=s issued seve Tal permits for various
portions of the 200-acre site. Qu remtly, AN cperating sanitary landfill has
a permitted area of 52 areas, and an opera ng demolitica landfil) has a
permitted area of 22 acres.

Uranium was detecte’ {n un-site mon itoring wells in tests conducted in
1985 ard 1986 by a consultant to the owner of the lamdfill., An est imated 60
pecple obtain drinking water from private walls within 3 miles of the site,

edial Rasponse Program




\s
WG 4’

Paciy raever . Weatlake landfil]

(ensor .. Bridgeson, Missourd

# EPA Ragion . o - -
Pmo)nmdnw.wn_

~A3320 St Charles Rack Road

~bEidkeson, Missourd

Name of Rovessr . JJohn Madoas oae: JFebruary 8, 1389
Gerarl dsacrgtior of Bw Nallty:

(Por smphe. anoh |, murfsce mpoundmavt, pie, contai e tyDes of heradous mubelances: bcation of Be
Beily: COMAMINANON DU | INAOF CONGHMYL Lo of INRYMation feeded 1Or MG S0y adtion, o)

The Westlake Landfil]l has been an sctive landfill for over two

decades., It is located on the Missouri River Flood plain in

xefuse, it has alao accepted wastes from chemical production. . oo
Sacilities and unranlum processing facility. Due ta the ahserved
elease of uvantum . oo . ethe raute af major concars
4A_LhA_;:nundusxnz_znuzc.-_:ha_Aquil‘;_blncoacnaa.i\.ulad.a&.&.....
drin n‘zzl supply or_some local Scuidcntt. Chemical and

< ®51.08™ "8.00%"
NS "
NS NS=Not scored
state lead site,
FIGURE 1
HRS COVER SHEET

*Francis Baldwin 1is the registered sgent for the owner and operator
of Westlake Landfill.
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DOCUMENTATION RECORD3
HAZARD RANFING BTSTEN

INSTRUCTIONS: As briefly as powildle sumarire the inforuastion yw used
to assign the score for each factor (v.¢., "Wasio quantivy = 4,720 drums
plus 800 cubic yards of sludged™). Tho source of information shoild be
provided for esch antry and should be a bibliographic-typu refareice.

FACILITY NAME: Wertlake Tandfill

LOCATTON: 13570 St Charles Rock Resd, Bridgeton 3
e, St. Louis County, Nissovrd

DATE SCORED: July 17, 1980 (Revieed)

PERSON SCORING: __ John Kadras :

PRIMARY SOURCE(S) O INFORMATION (e.y., EPA region, scate, FIT, etec.):
Missourl Department of Natural Resources (MONR) Flles

Nuclear Regulatory Commission reports
USGS Documents

YACTORS SOT SCORED DUR T0O INSUFFICIENT INFORMATION:
-
Alr Route
Direct Contact
Fire & Explosion

i o1z



GHOUVD VATEY ROUTS

CRERRYT) RELEAEE
St ars e tocted (5 maximani

12 % ivm dn w ‘toring wells 8-.3, I-56 -5, 1-59, B-60, I-62, 1I-67, 8-75,
Bel, 1-82, "4, 8-84, 8-€%, D92, wnd 0-93 (Reference 10, Appendix R)

Groundwarer 0 genarally to the nerthwest (Refcrence 10 page III-6 to
7) Well I+/3 i ated to the east of the facility and was chosen to
reprasent beckground conditions, However it onotains low level readiation
which moet likel, originated fiom the site.

Purther Lackground wells were identified in the Burns & McDonnell

hydz sgeologic investigation raport as welle D-89, 8-33, 8-52, 8-51, D-90,
g-bl1, 1-50 vnd D91, (Refersncs 10, pege III-27 to 23) Cont=minants were
abe: 't frea all of these wella wxcept 8-80, I-73 and 3-53. A review of
Refercnce 10 indicaved that wells 8-51, 9-52 and 8-53 mav not reprassent
background all of the time, and that move water lovel realings vsre needrd
to determine L{f wells D-91 and I-50 (which are [djacent tc well 8-80) ¢
cutside of the atsa of influence of the lendfill., (Referupce 17)

The detection limit was 0.4 pCl/l
Ridge Associated Universities part
prograzs.

Suore = 45 for Obsarved Release (Refarance 5, pagi 9)
}stiona’e for attributing the coriaminants to the foellity:

Uranium o.e processing rvsidueg « @ nown to have been deposited in the
tandfill. (Reference 1%, page ¢) Groundwatey monitoring in and around the
tandfill has established that radicactive meterial has entered the
jovndwater and tliat the contamination has resched perimster wells.

(Aa‘ arence 1, page 11) Ko other source nf the contaminant is located in
ths vicinity of the landfill. The contaainant was not detected in
baukground wils escwpt as noted above.
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WESTLAKR QUARRY LANDYILL
OCBSERVED RELEASE DATA
Compound Release/ Well ¥ell Observed

Background _PFumber Cepth Concentration
(foet) (PCL/1)

Release
Reloase
Relesase
Felarse
Releane
Relesane
Felasne
Fealvone
Relrnase
Releass
Relesse

43,
el.
60.
a1
8.
6,
6).
6
3l
143,
11%.

A

&2,
8.
13,
19,
3.'
16
‘.
13
9
17,
6.

0 s D -

Do mn O
NSO D O
olo o © elo alo o wio

Background

3.

L

-

vaives represent significant cbeerved relesses of uranium,
¢ Y

' Sampling for uranium was conducted from May 7, 1586 through
viing Y 9

May 8, 1985, (Reference 10, pager 11-7)

" The detection limit for uramium was 0.4 pCi/l,
(Reference 16)
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2. BERUTE CUORATERISTICS
Depth to Aquifer of Concern
NKame /description of cqu.fe:(s) of concern:

™e aquifer of concern is the Misesouri River slluvium which consists of
clay, silt end gravel., The alluvius includes thick deposits of glacial
outwash and sooe river tesvace deposite, and fille the deeply sroded
bedrock channel formed by the Nissouri River (Refersnce 10, page 1-2). 1In
general, the alluviue becomes coarser-grained with depth. (Reference 10,
page 1-3) The deep Nlssouri River alluvium, which is under about ten feet
of more recent alluvium, acts as a single aquifer of very high

permeability. This squifer is relatively homogensous in a downstreas
i+ oA 4

i decreases in pearmmability near the valley walls. A profile
for io presentad in Refersnce 10 (page I

«6). The depth of the
creases from edge of the buried valley wall toward the Missourid
is 28 fest Ceep at well D-09 which is near the buried valley

reases to 110 feet at the rivervard well D-83., Well logs show

{ties in the alluvial aquifer. (Reference 0) The

f th'y aquifer flows generally to the nor hwest. (Refarence
6 to 7) The base of the limestone aquifer is formed by the
permeakle Warsaw shale, The Warsaw shale acts as an
(Reference 1, page 6)

ce to the hig'wset seasons’ level of the saturated
{fer of ccacern:

int of waste disposal/etorage:




Net Precipitation

Mean annual or sessonal precipitation (1l'st months for seasonal):

Mean annual lake or seasonal evaporation (list monthe for

Net precipitation (subtract the above figures):
Permeability of saturated Zone
Soil type ir saturated zone:

Permeablility ssesociated with soil type:

Physical state of substances at time of dispcsal (or st present time for

seasonal )

8
:




3. CONTALNENT
Conteinment

Method(s) of waste or leschate contalnment evaluated:

Hethod with highest score:

4. WASTE CHARACTERISTICS
oxicit) isten
Conpornd(s) evaluated:
Uranium, Uranium is x<nown to have been deposited at this site.
Compound with highest score:
Uranium,

Score = 18 Por Tuxicity/Persistence (Reference S, page 18;
Reference 6, page 13445)

He ardous Wasts Quantity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (7.ve & ressonable estimate sven if quantity is sbove
inax Lxmam ) ¢

The original amount of radicactive materiel was 700 tons of barium sulfate
sludge contalning 7 tons of uranium ore processing waste. This ves mixed
with 39,000 tons of soil before being deposited in the landfill.

(Reference 15, page 4) The material had been stored by Cocter Corporation
under Nuclear Regulatory Commission license at 9200 lLatty Avenue,
Hazelvood, Missouri. This waste wes originally reported to have bean
disposed at 8t, Louls County sanitary landfill area No. 1 (Refersence 15,
page 2) A subsequent NRC investigation clarified that a total of over
43,000 tors of vaste were removed from the Latty Avenue site that htis
materiel was dumped at the Westlake Landfill. (Reference 1§, v 3)

K
Score = 8 for Hazardous Waste Quantity (Reference S5, page 19)
Basie of estimating and/or computing waste quantity:

The amount of radicactive material vas known at the time of dispossl, as
described above. (Refersnce 15, page 4)

: 8/7
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Ground Water Use

Use(s) of aquifer(s) of concern within & 3-mile redius of the facility:
There are at least fifteen known privete drinking weter wells within thres
w'les of the facility, Groundwater is beling used as a drinking water
source, for other domwestic purposes and for irrigation. (Refersnce 1, page
6; Reference 7, map; Reference 12; Reference 13; Refarence 20)

No municipal water from alternstive unthreatened sources is presently
avallable to these ueers. (Reference 14)

Boore = 3 for Ground Water Use (Rafersnce 5, page 24)

Distance to Nearest Well

location of nearcet well drewing from squifer of concern or occupled building
not served by a public water supply:

The nearest well is about 2500 feet from the fecility. (Reference 20)
Seventeen additional wells are within three miles of the facility, ¢
(Referance 7, map; Reference 12; Referance 13)

Distance to above well or building:

The nearsst well is about 2500 feet from the facilivy. (Reference 20, map;
Reforence 9, map showing distance)

Score = ) for Distance to Nearest Well (Reference 5, psge 26)

Population Served by Groundwater Wells Within a 3-Mile Radius

Tdentified water-supply well(s) drawing from aquifer(s) of concern within ¢
3-m.le radius and populations served by each:

At Lvast fifteen wells provide drinking water. (Reference 12 identifies

eleven homes and two businesses; Reference 7 shows two additional wells note
docusented in Reference 12) The human populstion estimated to be served is
ot lesst 57. (Homes and businesses identified by Referances 7%and 12 iimes

il @},é
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Comgutation of land ares irrigeted by supply well(s) drawing from
within & 3-mile redius, and conversiom to population (1.5 pecple per
acre)!

At ‘.t 480 acres of cropland (rowcrops and produce) we irrigated from
welle within the three mile redius. (Referance 13) The populstion
equivalent is 720 pecple.

Total population served by groundwater within s 3-mile radius:
The population served by groundwater is at least 777,
Boore = 2 for Population SBerved (Referance §, page 27)

Boore = 16 for Distance to Nearest Well/Population Served (Reference S,
page 25)

(R e 2



1. OBSERVED RELEASE

Contaminants detected in surface water at the facilit' or downhill from it (5
max L ) ¢

None.,
Bocore » 0 for Oboerved Release (Refercnce 5, page 29)
Rationale for sttributing ths contaminants %o the facility:

Surface water was not sampled,

2. ROUTRE CHARACTERISTICS

Fecility Slope and Intervening Terrain
Average slope of facility in percent:

padioactive gases have been detected in the atmosphere above the landfill.
(Reference 3, page 17) Buried deposite extend in excess of 20 feet in
depth from the highest point of detection., They are alsc pressnt on the
purface of the sideslope of the landfill where they are avallable fou
migration by overland flow. (Reference 3, page 42) The slope from the top
of the landfill to the locotion where the subsurface radicactive deposit
intersects the sideslope is about 208, The top of the landfill slopes less
than 1 percent. (Reference 10, page I-6)

Nane/description of naarest downslope surface water:

A unnamed, permanently flowing tributary to the Miasouri River drains the
sita. The tributary is located about 1000 feet west of the landfill.
(Refereance 9)

Average slope of terrain between facility and above-cited surface water body in
percent:

The landfill slopes directly to drainege ditches, which discharge to the
tributary. Average slope between lowest point of docurented contamination
on the 1andfill sideslope (elevation 460 feet) and the tributary is about
4 percent. The elavation of the surface water was determined to be 440
feet., (Reference 3, page 42; Reference 9; Reference 10, page 1-6)

Soore = 2 for Pecility Slope and Intervening Terrain (Raference 5, page
Nn)
. W/
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Is the facility located either totally or partially in surface water?
No. (Peference 9)

1s the facility completely surrounded by areas of “igher elevation?
No. (Reference 9)

. 4~ e
2.9" (Refeence S, page 13)
Score = 2 for 1-Year 24-Bour Rainfall (Reference 5, page 32)

Distance to Nearest Downslope Surface Water

The landfill {g about 1000 feet from the tributary and about 1.25 miles
from the Missouri River. (Reference 9)

Score = 2 for Distance to Nearest Downslope Surface Water (Reference 5,
pege 32)

Physical State of Waste

Radiocsctive gases have been detected above the landfill surface.
(Refersnce 3, page 17) The burled redicactive material intersects the
surface of the ladfill sideslope. (Reference 3, page 47' Radon is water
soluble and is aveilable to wash into surface waters from the landfill.
(Reference 1, page 10)

.

Score = 3 for Physical State of Waste (Reference 5, pege 16)

3. CONTAINMENT

Containment

Hethod(s) pf waste or leachate containment evaluated: )

Some of the radicactive contaminated soil is at or near the surface of the
landfill. (Refarence 1, page §5)

Nethod with highest score:
Landfill not covered and no diversion system present.

Score = 3 for Containment (Reference 5, page 35)

(
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4. VASTE CRAAACTERISTICO
Toxicity and Persistence
Compound (s) evaluated

Uranfus. Uranium is kXnown to have bean deposited at this site, and has
been detected on the surface of the sideslope of the landfill (Ruference 3,
page 42).

Compound with highast score:

.

Uranium.

Boore = 18 for Toxicity/Persistence (Reference 5, page 18;
Reference 6, page 3445)

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of O (Give a reasonable estimate even if quantity is above
max Lmam ) @

The ériginal amount of radicactive material was 8700 tons of barium sulfate
sludge containing 7 tons of uranium ore processing waste. This was nixed
with 39,000 tons of soil bafore being deposited in the landfill. -
(Refereance 15, page 4) The material had been stored by Cotter Corporation
under Nuclear Regulatory Commission license at 9200 Latty Avenue, .
Hazolwood, Missouri. This waste was originally reported to have been
disposed at St. Loulis County sanitary landfill area No. 1 (Reference 15,
page 2) A subsequant NRC investigation clarified that a total of over
43,000 tons of waste were removed from the Latty Avanue site and that htis
paterial was dum =4 at the Westlake Landfill. /Reference 15, page 3)

Score = B for Bazardous Waste Quantity (Reference 5, page 19)

Pasis of estimating and/or computing waste Quantity:

The amount of radiocective material was known at the time of dilpOlll.
descrided adbove. (Referance 15, page 4)

. TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substence:
The Missouri River has state-designated beneficlal uses of erigatian.
livestock and wildlife watering, protection of squatic 1ife, comme:cial

fishing, boating, and drinking water, and industrial water supplies.
(Reference 4, page 57) No beneficial uses are specifically designated for

; LP
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the permansntly flowing tridbutary of the Missouri River that drains the
landfill area. (Reference 4) Ko weter supply intake 1s located within 3 miles
downstrean of the hazardous substance.

Score = 2 for Burface Weter Use (Reference 5, page M)

Is there tidal influence?
No. (Refersnce 9)

Distance to a Sensitive Environment

Distance to S-scre (minimum) coastal wetland, if 2 miles or less:

KA (Refersnce 9)

Distance to S-acre (minimum) fresh-water watland, if 1 mile or less:

Areas of freshwater wetlands may be present within one mile of the
facility., (Reference 9)

Distance to critical habitat of ar endangered species or national wildlife
refuge, if 1 mile or less:

NA

Score = 0 for Distance to & Sensitive Rovironuant (Refersnce S, page 17)

Population Served by Surface Mater
Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or 1
mile (static weter bodies) downstream of the harardous substance and population
served by guh intake: '

None. A ‘

Score = 0 for Popalation Servec /'Distarce to Water Intake Downstreas

(Referance $, page 38) &A
4
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Computation of land area irrigated by wbove-cited intake(s) and conversion to
population (1.5 peaple per acre):

There 13 no known lrrigation from the permansntly flowing stream which
drains the landfill area.

Total population served:

NA

of eHhove vater bodi

" 3

Distance to ahove~cited intakes, measured in stream miles.




AIR ROUTR

1. OBSERVED RELEASE

Contaminants Catected:

Date and _ocation of detedtion of contaminante

Methods used to detect the contaminants:

sationale for attributing fhe contaminants to the site:

Most reactive compound: ]

Most incompatible pair of ¢ de:

13



Most toxic compound!

¥a it
Total quantity of hazardous waste:

Basis of estimating and/or camputing waste quantity:

3. TARGETS

Population Within 4-Mile Radius
Circle radius veed, give population, and indicate how determined:

0 te 4 md 0te 1l mi 0tol/2 mi 0tod/4md

Distance to a Sensitive Environment
Distance tc S-acre (minimum) coastal wetland, {f 2 miles or less:

Distance to S-acre (minimum) fresh-water wetland, if 1 mile or less:

-

Y%

W/ﬁ/



Distance to critical habitat of an endangered species, 4if 1 male or less:

Land Use

Distance to commercial/industrial ares, if 1 mile or less:

Distance to national or state park, forest, or vwildlife reserve, if 2
miles or leas:

Distance to residential area, if 2 miles or less:

Distance to agricultural land in production within past § years, if 1 mile
or less:

Distance to prime agricultural land in production within past 5 years, 4if
2 miles or less:

Is & historic or landmark site (National Register or Histeric Places and
National Natural Landmarks) within the view of the site?

U
W

15



Not_Scored

A score for the fire and axplosion hazard oode has not been conputed.
Neither a state or local fire marshal has certified that the facility
presents & significant fire or sxplosion threat to the public or to
sensitive environments, Field cbservetions have not dewonstrated a fire
or explosion threat.

1. CONTAINKENT

Hazardous substances present:

Type of containment, if applicable:

2. WASTE CHARACTERISTICS
Direct Evidence

Type of instrument and measuremants:

Ignitability
Coopound used!

ctiv il "

Most reactive compound:

C tibi

Most inccepetible palr of compounds: & #

9257
1, 5%



1. OBSERVED INCIDENT

Date, location, and pertinent details of incident:

2. ACCRSSIBILITY
Describe type of barrier(s)

3. CONTAINMENT

Type of contairment, if applicable:

4. WASTE CEARACTERISTICS

Toxicity
Compounds evaluated:

. e

Compound ﬂth highest score:

17
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REFERENCES

1f the entire reference is not aveilable for public reviev in the EFA
tregional files on this site, indicate vhere the reference may be found:

Reference
Nuthber o Description of the Reference

Nuclear Regulatory Commission, Radicactive Material in the

Leke Landfill, Sumnary Report, NUREG-1308, Rev.l, June 1988,
Conservation Service, 8¢
ﬁ“l City, Missourd, ln) ‘982

- Radiclogical Survey of ths West
Louls Co "y, Missouri, NUREG/CR-2722, U. 8.
Commission, May 1962,

issouri Code of State Regulations, Rules of the Clean Water
mmission, Chapter 7, Water Quality Star \dards, 10 CSR 20-7.031,

U.8. Environmental Protection Agency, Uncontrolled Hazardous Waste
Site Ranking System -~ A User's Manual, 1984, &

Sax, N, Irving and Lewis, J., §

r., Dangerous Properties of
Industrial Materiale, Seventh Edition. Van Nostrand Reinhold, New

York., 1989.

Scott A. Melerotto letter to VWest Lake Quarry with map attachment,
dated January 14, 1982,

oy D. Blunt, Missouri Secretary of State, Official Manual State of
ssouri 1987-1988.

U.8, Geological Survey, §t. Charles, Missourl; 7.
quadrangle map, revised 1974.

Burns & McDonnell, Hydrogeologic Inv
Primary Phase Report, October 1986,

EPA Torms B8900-1, Notificat

various waste haulers who dé rm‘fud solid waste in Iou‘lako
Landfill.

Mike Struckhoff, Memo to John Madras, dated June 30, 1589.
ohn Madras, Memo to Westlaks Quarry Landfill Pile, dated July 14,
989,

Record of phone conversation betwsen Dave Pruitt, St., Louls County

Rater Co., and John Madras, dated June 6, 1989,




Refarsnce

REVERENCES (Coutinued)

Apooctiption of the Reference

18,

16.

17,
18.

19.

20,

U. 8. Nuclear Regulatory Commission, nvestigation
76-01, dated January §, 1977,

Record of phone conversation between Clayton Weaver, Oak Ridge
Associated Universities and John Madras, dated July 18, 1589.

Janess Neher, Mamo to Miles H. Btotts, dated June 16, 1989,

Division of Geclogy and Land Survey, Well Logs of the Missouri
River Floodplain of 8t. louls County north of Route 118,

Record of phone conversation between John Meadows and Lynn Hartman,
and John Madras dated July 26, 1989,

Record of phone convsrsation between Mike Struckhoff and John
Madras, dated July 26, 1989,
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he site was utel o5 a siorage ated {s+ wiste generated by the
Mallinckrodt Chemical Corporation during its uranium processing operations
{rom 1946 to 1953, This waste or residue was stored at the site until 1967.

Site Description

The storage site is a 2l.7-acre tract of land in St. Louis County,
bordered on the north and east by Brown Road, on the south by the Norfolk
and Western Railroad and the Airport, and on the west by Coldwater Creek.

Owner Mistory

This site was acquired Dby the Manhattan Engineer District in 1946,
Since 1963, access to the site has been controlled by the Airport Manager,
thus barring casual entry. A permit, dated November 10, 1969, authorized
the St. Louis Airport Authority to enter upon, use, and occupy the site for
the purpose of undertaking certain decontamination work. The city of
St. Louis Airport Authority acquired this site {rom the Atomic Energy
Commission through General Services Agministration (GSA) transfer (deed
GS-06-DR-(5)-9-0085), effective June 8, 1973, The deed contains a
restriction on the use of the property because res.dual radioactive materials
remain onsite.

Radiological History and Status

The Atomic Energy Commission conducted a radiation survey of the
Alrport Site In 1963, Contamination was found on structiures and at various
locations and depths within the soil, During 1966 and 1967, residues were
sold for processing and removed from the site, The removal of the residue
resulted in decontaminatisn of the site, restoring it to a condition where the
radiation level at the ground surface was less than 1 mrad/hour except for
an area where barium sulfate residue was located, This area was about
3 mrad/hour.

The St. Louis Airport Authority agreed to decontaminate this property
as stated in the acquisition permit, dated November 10, 1969, An
agreement with the Federal Government required that the barium sulfate
residue be removed to an interim storage site at Weldon Spring, Missouri,
and that all structures onsite except the f{ence be razed. Also, a minimum
of | foot of clean fill was to be placed over the entire site. This work was
performed during the period from January 1969 through December 1969 under
procedures developed and monitored by the St. Louis Health Department as
approved by the Atomic Energy Commission.
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The Department of Energy's Weldon Spring site consists of two senarate
properties, One of these properties is the ra‘finate pit area, which contains
four pits constructed and used for the storage of wastes generated from the
adjacent Atomic Energy Commission Uranium Feed Materials Plant (the plant
area is now controlled by the U.S. Army). Mallinckrodt, Inc., operated this
plant for the Atomic Energy Commission from 1957 until 1966, Some
processing of thorium residues was also per{ormed at the plant. The other
property is an abandoned quarry located approximately & miles southwest of
the raffinate pit area. The quarry was first used by the Atomic Energy
Commission in 1959 when drummed residues containing about 3.8 percent
thorium were dumped there. In 1963 to 1964, approximately 50,000 cubic
yards of wanium- and radium-contaminated rubble from the demolition of
the Destrehan Street plant were deposited in the quarry. Additional
drummed thorium residues containing about 3 percent thorium were deposited
in the quarry in 1966, During the decontamination of several of the
buildings selected for herbicide production in 1967, the Army deposited
approximately 6000 cubic yards of contaminated and unrecoverable material
in the quarry. (The herbicide production proposal was later put aside.)
Prior to the Atomic Energy Commission, the Army also used the quarry for
dispesition of trinitrotoluol-contaminated rubble during the operation of the
Weldon Spring Ordnance Works Plant,

Site Description

The raffinate pit area occupias approximately 31 acres and is totally
surrounded by Army property. Pits | and 2 are filled with residues within
3 feet of the top of the levees and Pit 3 is approximately 78-percent filled
with residues. The residue fill in Pit & is quite irregular with about
10 percent of the total pit volume consumed. Approximately 70 percent of
the residues discharged to Pits 1, 2, and 3 were neutralized raffinates from
relinery operations, The remaining 30 percent of the residues consisted
primarily of washed siag residues from the uranium metal production
operation, In addition to some uranium residues similar to those in Pits |1,
2, and 3, Pit & contains raffinate solids from the processing of thorium
recycle materials, Some minor amounts of thorium are also present in Pit 3,
The raffinate pit area is fenced with standard 7-foot chain-link cyclone
fence topped with three strands f barbed wire, Access to the pits is
obtainable solely through the road system and security gates of the Army-
owned areas. .

T This site 15 a DOE-owned Surplus Facility, It is included in this report
because it was formerly utilized by the Atomic Energy Commission for
processing activities.




& o BNiggasit Bt 2 o dahp P, e * . . ®oia es'en
¢ - - .- - e
- -

er  eee jomatiee, ; el m oeen Bale eoen de wihos ol e, ¢
J'2 gere coasistimg ¢ & P 8° 80T R = oaopoprry it Jermset with & Pe
evelone fence simiir 12 tae retfinate pit arer, 202 signs ate Clegriy pe 4
irZizeing the prescnce of raficiczical malerial The general location &f
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and 19,

Owner History

In 1956, approximately 220 acres of the original Weldon Spring
Ordnance Vorks Plant were acquired by the Atomic Energy Commission {rom
the U.S. Army for use as a uranium feed materials plant. The Atomic
Energy Commission acquired the abandoned quarry in 1958, also from the
Army, After the Feed Materials Plant was shut down in 1966, the Army
reacquired the land and facilities, except for the Sl-acre raffinate pit area
and the quarry, to use portions of the plant facilities for the production of
herbicide orange. However, the project was never implemented and the
property was declared excess in 1970. The Ceneral Services Administration
determined that the land could not be released because of the degree of
radicactive contamination. Both the raffinate pit area and the quarry are
under the control of the Department of Energy, but the remainder of the
property is still under Army control.

Radiological History and Status

Since about 1967, the National Lead Company of Ohio, under contract
with Oak Ridge Operations Office, makes periodic visits to the raff{inate pit
area for environmental control sampling. Necessary security and maintenance
such as fence repair and grass-cutting Is performed, under agreement, by
the Army personnel located onsite. The pits are uncovered and repiesent &
potential quicksand hazard; however, access ls restricted by the 7-{oot {ence
and the area is completely enclosed within the boundary of a U.S Army
facility. Beta-gamma radiation measwaments at a point about | foot above
the sludge were above background. Air samples iaken around the pits have
shown no shorte or long-lived airborne activity that could be attributed to
the pits, Test holes crilled in the area have shown neither lateral seepage
of eifluents nor selective migration of radionuclides from the raffinate pits.
Data obtained from the analyses of samples of effluents and storm drainage
from the pit area indicate that uranium and other radiological contaminate
concentrations are within Nuclear Regulatory Commission concentration
guides for uncontrolled areas.®

The Department of Energy Is currently negotiating with the Cotter
Corporation of Canen City, Colorado, for the removal of the raffinates from
the pits. An Environmental Assessment, DOE/EA-0031, has been prepared

TTi{le 10, Tode of Federal Regulations, Part 20, Standards for
Protection Against Radiation,
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quarry In 1978 an? )76 et el uraniv « &nd therium concentrgtions in
the quarry pond & ¢ &vove bazkgraund but within Federal guidelines for water
in controlled areas.® Water in the Femme Osige Slough, although at lower
levels, is also above barkground, and this appears to confirm the existence
of a hydraulic connection briween the quarry and the Slough. Samples of
incoming water 1o the St CTharles waterworks well field indicate that no
contamination of the well fieil ewsts; however, due 1o the proximity of the
well fleld to the quarry and the Fernme Osage Slough, contamination could
be a matter of potential concern.

Some form of remedial action is required at this site, Removal of the
ralfinate from the pits (possibly by Cotter Corporation for reprocessing) is
required and may be {ollowed by decontamination of the pits themse!ves,
The disposition of the quarry must also be addressed, Meanwhile, monitoring
of the site will continue, and a radiometric aerial survey is planned for
fiscal year 1980,

The Department of the Army has requested that the Department of
Energy accept the transfer of the 169-acre Weldon Spring Chemical Plant as
they have neither the funds nor the expertise to decontaminate the
property. The Department of Energy is evaluating the proposal along with
other options.

. Tiile 10, Code of Federal Regulations, Part 20, Standards for
Protection Against Radiation.
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BoYsent wvd sech tare«off ar 4 movermnl) of alruraft ef any Agency of the
Urited States 18 )OO or more, or ()) the griss sccumilative weiglt cf aurs
eraft of any Agency of the United States uva.ng the sirpert (the total
povesents of such Pederal air:raft multiplic? by gress certified weights
thereofl) 19 An eacess of five million Founds,

b

- 0 n

G, The grantee will no! perwit any structure, other than structures
required for aids ¢ ALr Davigation am such otler siruciures ar may b
specifically excepted An writing by the FAA, t: Yo erecieu or remain on 3
lack herein described arml tO Al A0 wnich Lne grantie:'s propertly anter .
1a hereby conveyed per wi'l' 1t permitl Any <8¢ (& Dy Baae of tre 2832 L
which would result 4n oF creste vieciricali or electrontic interfarencs wiis
electronic air navigetional ailds or aeronadtize. radas Jommmun.iaticns or
moke, lighte or glare or other lepalrment 1o *Fe /ision of pilote of
alreraft uaing the sto esidentified airpert or which wouly renge: 1t @iff.s
eult for such pilote . distinguish between airpor: 1igt.08 and eothers, Cr ) -
which would crsate se OJOr3 OF Ltract vaterisel & OIFrerw.3e SrCATES® A
or be hasarvocus to al ft lamiing et, taking ([l from or saneuver'ng i

tre vicinity of the ssid airper', ar perwmit any ob_ ect of natural grow:

or the sald land wiihin 20C feet of an Approact Ligrt Systew cuaporant L

estend abeve the plane of the light ! n trherec!,

H. The grantes goes hereby release Lre Covermmant, and ill take

wateve: acticn wiy be reguired by *he Adw.aisiretor of ine TAA to 235um 3
Lhe complote r=lesee of ths Goverrwer | fium any & sll 1iability the
Oovermment Hay B¢ utder for restaratian or ether Aamege wid.r &any lease
ar other agreecent c.veiling Lthe use by the Covermment of the alrpert, or
part thareof, swived, controllea or cperated By “FRe grantee, upon which,
M acen! to whic , or An connection with which. Ay rroperty traocslerred
by thias fnatiusent was lo.ated or used: Previdod, t/@" Do 34 h reliease
aball be conatrued aa depriving the grantes of any rigit 1t may etherviase !
ha & 19 re sive reiabursewent under Sactioa 1% of tie Federal Alrport Act !
of 15946, a2 amanaed, for tne netessa rerebilitatior or revealr of publac ;
sirports haretofore o, hs.ealtir subs'anidally sam.gec b, any Peders) a§en'v. '
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have the right to sesk judicial enforcesen: of this covenant) (S) the
rantee, Ats successors and assignas, will: (a) obtain from any peroen el N
LNy legal tn::!y) who, througn tontrectual oF uther arrangezonty wilth t'e
g antee, its puctessors s Asaigns, 49 acinorized to provide services or B 4
benefite under seid program, & written agreement pursvant to vhich such =
other perscn shall, vith respect to the sam™ices or benefites which he 1 !
suthorised to provide, undertaxe for himself the oame obligstions a» Rl
tiose imposed upon the grantee, 1t3 wuttessors vl assligrae, by this i
covenant; (b) furnish the criginal of cueh «griement to the Alministrator
of the FAA, or his successor, upon his regquest therefor; and that this
covenant shall run with the land hereby camveyed, and shall 4n any event,
vithout regard to technical classificaticon or decignation, legal or othere
vise, be binding to the fullest extent permitted by lav and squity feor 4
the benefit of, and in faver of the grantir aad snforceadle by the grantor
againat the grantee, i(ts successors, A% aaaigns.

"
IN VITWESS WHERBOP, the party of the first part has taused tnis {1

Mitelalm Deed to De executed in its name and on dts Dehalfl, the day

sl youar first above written, o

UNITED STATES OF AMERICA
Azting bty and through

’ . AZmizo8trasor of Genejyual Sarvices
. 'J //h .
3 By ~(’"--£.h’ / /[ s s '
A st o X v Crint, Rens Property ofvision 2
vityeases, Property Masagument and Disponal §
- A Ié fervice _;{5
o ) - ‘.—JM'\’ senera)l Services Administretion e
' A "d Fegion 6 L
: G = BT Kansas City, Missouri & 3
.
-
STATE OF MISSOURI) 8
ss 59
<OUNTY OF JACKSON @
£, Vilbur P, Pidler, a Notary Publli: in angd fo- said State ana b3
County aforesais, do certify toat on ine LB SaY ef Rarch, 1972, s
before me appeaswa Charles ¥V, MocEinney, =i icf{, %wal Property Livizioen, iy
who oasuted the foregoing deed, (0 =e perasnelly kncwrn, and known ¢ me Vg

te be such “hief, Peal Property Divisisn, whs beling Ty me duiy swern did
say thai he L8 such Chierf, Real Froperty Tivisicn, and trhat he signed Ri:
Dase At caused the aeal of the Ceneral Jervicel Adminiztration to be
affized to sa.d deed 1n pursuance of proper duiruraty, ang that said
deed wasr algned and sealed by Rir as s Crie?, Feal Property Divisier.
or benalf of the UNITEL STATES OF ANES I%A; and that said Charles V.
MeKinney acknowledged the executien of saisd deed to be hiy free act ana
desd as such Chief, Real Property Divisiss, ard the frec act and deed of
the UNITED STATES 2°F AMERICA, by the dam.nlstrazer of Cenmral Serv.ces,
and the froe act and deed of the Ceneral Ser ices Administration, actirg
for the UNITED STATES OF AXERICA, aw that the swal affized tu sald doed
48 the official seal of the Suneral Servites Aamiulstration.

IN WIITNESS VHEREOP, I hersuntc se® av nand An the County and State
aforesald on the date laat above written.

L Tl ﬁ gl
AT 2 M S5, { 'L,fa;g—';"vit’[.’.i
" Viltar F, Pidler i
- v ;
. a9’ ')‘\'; Notary Public
o wn 'Y

‘Jq. E-u«ug Bxpires: Adguat 'k, 1973,
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ACCEPTANCE

e $t. Louts Afrport Authority prove
hereby accept this Quitclaim Deed and Dy euch acceptance agrees te
all of the terwme and conditions thereof,

Exscuted this 13¢h day of _ May . 1573

P~ ks
$ k'« -~ / "
(ofricial i.cj). .J.-_. ’YW
ek Pitie_Acting Digecier
—‘,:, ta il / ' Authority z £
Atte ..ig‘ﬁdke{"“é by L‘:&; /,,J
- e Benack ."' Jobn P, Tase, Sr.

ft!l'._..%l‘.—-- e .Jm;rpu.r

(‘or"v#",‘.\‘

Ceartificate of Orantee's Attoroey " I

3 Jock L. Foahr , acting sz attorney for
PR— ALIRATt AMRDOTALY i herein referred to s
the 'grantee’ do hereby certify; That I nave viamirmd the foregoing
quitclaim desd and the procesdings taxen by the grantee relating thereto
and find that the mccaptance thereo by the grantee has bean duly
suthorized and that the ezscutfon thereof 13 in all respects due and
rroper saud An sccordance with the lave of the State of Missourl, and

Tur-) » that, Lo Oy opimion, the Quitclaim Deed constitutes a legal and oy
bimiing compliance sbligmtion of the grantes in accordance with the teras
thereof. é

Pated at SP. Louis, Wissourl

re 15¢h  day of .
Kav, 197) . g

t
g

thlo' Lo \
.
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1 April 1988

Mr. Andzrew w‘llop III, NE-23
pivision of Facility & Site
Decommissioning Projects
0.8. Department of Energy
Germantown, Maryland 20545

SUBJECT: HISTORICAL SUMMARY - FUSRAP SITES - 3T. LOUIS, MISSOURI

Dear Mr., Walle:

The attached paper, prepared in response to your verbal request
on 11 March 1988, is provided for your review and comment, The
purpese of the task was to update and combine the three separate
site sumnmaries contained in the 23 November 1987 draft FUSRAP
Backgcound Report into a historical summary for the PUSRAP sites
in the St. Louis area.

This task was accomplished in conjunction with a rveview of the
Site Description and History of Operations/Ownership sections of
the draft RI/FS Work Plan for the St. Louis sites. That review
was completed and a marked up copy of the draft document was
deliveved on 31 March 1988,

Please contact Charles Young if you have questions or comments
concerning the attached paper or the results of our review of the
document described above. '

Sincerely,
«+ R, Levis
Project Manager
Cpy/din
Attachment
¢c: W. Murphie
G. Turi
FPUSRAP File
boc: R, levis

D. Kozlowski ;
X Wills Zj; )_Ei
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BISTORICAL SUMMARY

FUSRAP SITES - ST. LOUIS. MISSOURI

 GENERAL: PFormerly Utili-ed Sites Remedial Action Program sites
located in the vicinity of St. Louis, Missouri (Figure 1), include
the former Mallinckrodt Chemical Works, currently identified as the
gt. Louis Downtown Site (SLDS), the St. Louis Airport Site (SLAPS)
and the Latty Avenue Sit: referred to hereafter as the Latty Avenue
Properties (LAP). Thes¢ sites are collectively referred to as the
St. Louis Sites. The following is a historical summary of the
eites' function, description, owner history and radiological history
and status,

SITES FUNCTION

MALLINCKRODT CHEMICAL WORKS was requested by the Army's Manhattan
Engineer District (MED) to develop a commercial uranium purification
procues in April 1942, The Mallinckrodt Chemical Works was the sole
source of purified natural uranium compounds in production
gquantities until well into 1943. Initially, uranium dioxide (002)
was produced from U304 feed material. Production of uranium
tetrafluoride (UFy), also known as green salt, was started in late
1942. All work from 1942 to 1945 w:s carried out in existing
buildings at the Main Plant and Plant 4 on Broad Street in St.
touis. A new refinsary, Plant 6, located at 65 Destrehan Street,
began operations in 1946 to process pitchblende ore and produce UOQ,.
Additional facilities at the Destrehan Street location (Plants 6E
and 7) began operation during 1950 and 1951. In addition to the
production of U0, and UF,, operations at these facilities included
the production of uranium derby metal, the reversion of UF, tO
produce UQ, or Uy0g, the extraction and concentration of thorium-230
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from pitchblende raffinate, experimental processing of very low
enrichment UF,, and the recovery of scrap uranium metal. Work at
Mallinckrodt plants in St. touis under contracts with the MED and
its successor, the Atomic Energy Commission (AEC), was terminated in
1957 and transferred to the new AEC feed material processing center
at weldon Spring, Missouri, operated by Mallinckrodt, Inc., under
contract with the AEC.

g1, LOUIS AIRPORT STORAGE SITE was operated by the MED and the AEC
from 1946 to 1953 to store wastes and residues, most of which were
generated during uranium processing operations at the Mallinckrodt
Chemical Works. From 1953 until 1967, the site was operated by
Mallinckrodt, Inc. under contract with the AEC.

Residues stored at the site included pitchblende raffinate (AM=7),
radium bearing residues (:-65), barium cake residue (AJ-4), Colorado
raffinate residues (AM-10), and miscellanecus residues that included
interim residue plant tailings (C-701) from the Destrehan Street
facility, and Japanese uranium-containing sand and Vitro residues
(c-6) from the AEC facility in Middlesex, New Jersey. Other
materials stored at the site included used dolomite liner and
recycled magnesium fluoride liner generated as slag, empty steel
drums and steel and alloy scrap.

The K-63% residues, stored in drums at the site until 1948, were
shipped to the Lake Ontario Storage Site in Model City, New York.
All of the interim residue plant tailings from the Destrehan Street
plant were shipped to Fernald, the AEC Feed Materials Production
Center, in 1959. A portion of the C-liner slag was also shipped to
Fernald during the early 1960's. An estimated 3,000 tons of
contaminated scrap metal, including some 60,000 unreconditionable
metal drums, were purchased from the AEC by David A. Witherspoon,
Ine. of Knoxville, Tennessee, and removed from the site during late
1962 and early 1963 under AEC Source Material License No. SUB-587,



*A Committee Report on Disposition of St. Louis Airport Storage
Site", dated November 5, 1965, indicates the follcwing inventory of
uranium residues remaining at the site,

Uranium Regidues Quantity in Tons
pitchblend Raffinate (AM-7) 74,000
Colorado Raffinate (AM-10) 32,500
parium Sulfate Cake-Unleached (AJ=-4) 1,520
parium Sulfate Cake-Leached (AJ-4) 8,700
Miscellaneous material in Drums 350
C-Liner Slag 4,000
Total 121,050

Contaminated waste and building rubble generated during the
decontamination of the Destrehan facility (the remains of one office
building and three plants) were added to the materials stored at the
site.

LATTY AVENUE PROPERTIES (9200 Latty Avenue) owned by Continental
Mining and Milling Company of Chicago, Illinois, was used to store
residues from uranium processing operations that were purchased from
the AEC in 1966, The residues were moved from the St., Louis Airport
Storage Site to 9200 Latty Avenue during 1966 and 1967 under AEC
License No., SMA-B62. Cotter Corporation conducted drying operations
on the site prior to shipment of their initial purchase of the
residues from the site under AEC License No. SUB-1072.

SITE DESCRIPTIONS

MALLINCKRODT CHEMICAL WORKS was located in the eastern part of St.
Louis, near the McKinley Bridge crossing the Mississippi River
(Pigure 2). The main offices at the site were located on Secund and
Mallinckrodt Streets. Work under MED contracts from 1942 to 1845
was carried out in existing facilities at the Main Plant (Plants 1
and 2) and Plant 4 on North Broadway. A building adjacent to the
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Airport Storage Site found to contain r>sidual radioactive material
from the site are included as a part of the site for purposes of
identification and remedial action.

LATTY AVENUE PROPERTIES are located in the Hazelwood and Berkley
communities and include the property at 9200 Latty Avenue and
vicinity properties along Latty Avenue., T is heavily industrialized
area is approximately one kilometer north of the Lambert-St. Louis
International Airport. The site occupies about 11.6 acres. The
western portion of the site, currently occupied by Futura Coatings,
Inc., is separated from the eastern portion of the site by a chain
link fence. The eastern portion of the site, known as the Hazelwood
Interim Storage Site (HISS) contains a pile of debris generated
during the recent decontamination of the western portion of the site
(3.5 acre tract) by the owner. The waste pile was approximately 100
meters long, 60 weters wide, and 6 meters high. A significant
volume of residue from cleanup of vicinity properties has since been
added to the waste stored on this portion of the site. A layout of
the site and location of the storage piles on the property is shown
in Figure 4.

OWNER HISTORY

MALLINCRRODT CHEMICAL WORKS owned the site., Portions of the

North Broadway facility (Main Plant and Plant 4) and the Destrehan
Street facility were leased by MED. Certain other buildings were
constructed for or were owned by the AEC., On February 9, 1961, by
Modification 122 to AEC contract W-14-108-Eng-8, Mallinckrodt
purchased the AEC owned property located on the site. All remaining
facilities are owned and operated solely by Mallinckrodt, Inc.
(formerly the Mallinckrodt Chemical Works).

§T. LOUIS AIRPORT STORAGE SITE was acquired by the MED in 1946. The
site was operated by the MED and its successor, the AEC, as a
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storage site for residues from uranium processing from 1946 to 1953.
erom 1953 to 1967, the sits was operated by Mallinckrodt, Inc.,
under contract with the AEC., In 1969, the AEC approved (by permit)
use of the site on a limited basis by the St. Louis Airport
Authority. Title to the property was transferred to the St, Louis
Alrport Authority by quitclaim deed made on March 8, 1972, and
accepted by the Airport Authority on May 15, 1973. The Department
of Energy (DOE) is considering acquisition of the site pursuant to
provisions of the fiscal year 1985 Energy and Water Development
Appropriations Act (Public Law 98-360) for use as a disposal site.

LATTY AVENUE PROPERTIES include the gite at 9200 Latty Avenue and
vicinity properties that are found to contain residual radiocactive
material originating from the site.

In 1966, the property at 3200 lLatty Avenue and the uranium bearing
residues purchased from the AEC and moved from the St. Louis Airport
Storage Site were owned by Continental Mining and Milling of
Chicago, Illinois., The uranium bearing residues were transported to
and stored at the lLatty Avenue property by Continental Mining and
Milling under AEC License SMA-862, In 1967, the Commercial Discount
Corporation seized these assets by way of a foreclosure action and
sold most of the uranium bearing residues to the Cotter Corporation.
The Cotter Corporation dried the purchased residues on-site before
shipment to their Canen City, Colorado, uranium mill, Possession of
the residues by Commercial Discount Corporation was ccrered under
AEC License No., SMC-%507. The remaining residues sold to the Cotter
Corporation in December 1969 were removed from the site by 1973,

The property at 9200 Latty Avenue was purchased by Mr. E. Dean
Jarboe in June 1977. Mr. Jarboe currently operates Futura Coatings,
Inc. on the western portion of the site.

10



RADIOLOGICAL BISTORY AND STATUS

MALLINCKRODT CHEMICAL WORKS Main Plant (Plants 1 and 2) was surveyed
and decontaminated to within existing AEC criteria by Mallinckrodt
during the period 1948 to 1850, 1In 1951, AEC returned the Main
plant to Mallinckredt for unrestricted use., Between 1957 and 1562,
the Destrehan properties and Plant 4 were decontaminated by an AEC

s bocontractor, surveyed by Mallinckrodt, and were released by AEC
for unrestricted use, In the process, some of the buildings
(primarily at Plant 4) were remcved, Contaminated earth was removed
and excavatinns were backfilled, Decontamination wastes, scrap, and
rubole from these operations were buried at the west end of the St.
Louis Airport Storage Site or in an abandoned quarry at Weldon
Spring. Decontamination procedures were supervised by the AEC's New
York Operations Office early in the program and by the Oak Ridge
Operations Office during the Destrehan Street and Plant 4
decommissionings., The AEC decontamination activities did not reduce
radioactivity levels to background, but reduced them to prevailing
permissible levels for unrestricted use.

Cak Ridge National Laboratory conducted a radiological survey of the
Mallinckrodt property formerly used for uranium processing from July
through September 1977, contamination levels inside and outside
some of the buildings were above limits set by current Federal
guidelines concerning the release of property for unrestricted use.
Flevated external radiation levels were measured at some outdoor
locations and in some of the buildings. Licensable concentrations
of uranium were found in soil, and the concentration of uranium in
one water sample taken from an old waste pit was in excess of
Federal standards., Raden and radon-daughter concentrations in three
buildings were in excess of current FTederal guidelines for

nonoccupational radiation exposure.

pased on a review of survey results and historical records, the
Department ©f Energy determined in 1984 that it has authority under

11
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have shown no trends. Results of monitoring at some wells indicate
increases while others indicate decreases in radiocnuclide
concentrations.

Elevated concentrations of radionuclides were found on-site and
north of the site in ditches north and south of McDonnell Boulevard
and beneath a portion of the road., The contamination appears to
have resulted primarily from ercsion of residues stored on the
Storage Site and possibly from spillage along haul roads used to
transport the uranium bearing residues to the site, and from the
site to the property at 9200 Latty Avenue by Continental Mining and
Milling Company in 1966 and 1967. Additional site characterization
efforts to further define contaminants and waste volume estimates
will be completed in 1988.

Department of Energy use of the site to consolidate and dispose of
residues from the Latty Avenue Properties and properties in the
vicinity of the St. Louis Airport Storage Site was authorized by
Public Law 98-360.

LATTY AVENUE PROPERTIES. In an effort to decontaminate the property
at 920C Latty Avenue, the Cotter Corporation mixed the residues that
remained with an estimated 39,000 tons of soil remocved from the top
12 to 18 inches of the site, The material was shipped to a local
landfill in 1974, apparently without AEC knowledge or approval.
Cotter requested and was granted termination of AEC License SUB-1072
in November 1974.

Soil analyses conducted by the Nuclear Regulatory Commission (NRC)
in 1976 revealed residual uranium and thorium concentrations on the
site that exceeded criteria for unrestricted land use. Under NRC
radiation safety coverage, the current owner, Mr. D. Jarboe,
decontaminated the buildings and the 3.5 acre tract surrounding them
on the western portion of the site. The decontamination debris was
piled onto the eastern portion of the site, currently known as the

13
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TABLE 1 Existing Bulldings and Areas Used for Uranlum Project Work at
the Bt. Louls Downtown Bite

Building
Plant or Ares Use
1 25=1 Lab, research and development, control
25-2 Lad, gas chrozatograph spectrophotometry
Alley Extraction
KiE Pilot plant, semivorks (pitehblende)
A Ceseral plant mechanical
2 50 Ceneral storage, utility, UF, experiment
51 Digestios and treatment of black oxide (Uy0p)
feeds
S1A Denitration and hydrogen reduction
52 Ether extraction
51X Extraction of pitchblende ligquor
38 Personnel change house
4«0 Temporary storage of residues
108 Part of Movement of materials
RR dock
6 100 Electric substatien
116=1 Manufacture of uranius metal, varehouse
116=2 Warehouse, office, graphite machining
1168 Electric substation
117=1 Security, change house (trace pitchblendes)
117=2 Lunchroom, laundry, contractor change rooa
(trace pitchblendes)
N 704 Hydrogen fluoride offgas treatsent
708 Kanufacture of UO, and UF,
706 Storage of UQ,, 033. and UF,
707 ranufaciure o% bydrogen and nitrogen from
azmonia
™ 708 Magnesium storage, packaging
700

Warehouse, safety office, some core machining

8plant 10 vas known as Plant & during MED/AELC activities. The
current Plant 4 area consists of parking lots and one buiding,
vhich were constructed afzer the uranium project work,

Source!

Data from Coldsmith et al. (1981).,
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also exceeded at the following outdoor locati ns: the wells outside of Bulldings 51, 81A,
§2, and $2A; In the vicinity of Bulldings 81, 82, 101,116, 117, 700, 704, 705, 706, 707, a'c
70!. on the concrete slab enst of Bullding 705; on the lto-uge ped south of Bullding 7
on the roofs of Bulldings S1A, 52A, 116, 1168, and 706; and In the alley separat 'g
Bulldings 25 and E1E. A.,..u Jevels exceeded NRC cleanup critera for surface contami-
nation of uranium In certaln areas of Building 7 S md the criteria for radium In areas of
uildings X1E, 28, 49, 51& 100, and 117. On outdoor swiaces, alpha levels associated
with thorium-230 exceeded the cleanup criteria on “ze storage pad south of Building 70
and possidly on the roof of Bullding 100. Scattered surface 30i] samples taken from the
vielnity of Plant 7 and the railroad tracks south of Bullding 75 and near Bullding 82
contained concentrations of radlum-226 and uranium-238 In excess of soll eleanup
eriteria, Subsurface soll samples In arees east of Bulldings §1, S1A, 82, and 52A
sontained uranium=238 at levels that exceeded these cleanup criteria as well, The level
of uwranlum-238 1o a single sample taken from an old waste pit between Bulldings 100 and

Measda

101 exceeded the concentration guide for uwanium In water, Nw«::;,a’.**
concentration guidelines for radon-222 were exceeded In Bulldings KIiE, $52A, and 101

(Coldsmith et al. 1981),

Based on available Information, the estimated volume of waste at the St. Loui
Downtown Site i1s 52,600 m® \‘.'G, 00 ydk). Detaled Investigations were init
to define site hydrogeology ané the chemical and radiclogical constituents a
he initiation of additional site characterization elforts to further define co
nd waste volume estimates are planned for 1988 and will be completed in 1588,

A.2 ST, LOUIS AIRPORT BITE

The St. Louis Alrport Site (SLAPS) is located in the city of St. Louis directly
north of the Lambert-St. Louis International Alrpor: an¢ '. bordered by McDonnell Road
to the north and east, Coldwater Creek to the w. st, and the Norfolk and Western

H ”
L ]

Railrsad and Banshes Road to .he south (Fig. 3) The rite covars 8.7
{s currently owned by the St ‘Lx:v‘.s Alrport Authority., In 1946, the MED
consent to use the site primarily { tor- . of radicactive ”s’

resulted from uranium-proe i.’g operations conducted at the St Louis Downtown Site.
In 1947, the MED acquired title to the ...A?S propesty from E C&..nway et &), followin
condemnation proceedings. Responsidility for operation of the site was maintained by
the MED, and subsequently by the AEC, until It was transferred to Mallinckrodt
Chemisal Works (currently Mallinckrodt, Ine.) In 1953, Mallinekrodt operated the
St. Louis Downtown Site under contract to ‘he AEC from 1853 through 1967 (U.S, Dept
Energy 1985).

obteined
dues. The weste material

es
s
‘

4
14

m o
ownership of these wastes by the original owner { 'He ore (African Metals). Ina? ‘on,
the site was used for storage and/or disposal of equipment, miscellaneous residu.,, and
contaminated materials and scrap. The stored wastes included Belgian Congo pitehb-

lende raffinate residues, radium-bearing residues, Colorade raffinate

Recoverable proczss wastes were vtored at SLAPS In anticipation of claim
e L 4

residues, and

leached and unleached barium sulfate cake (U.S. Dept. Energy 1981), Contaminated

\w
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serep metal and other miscellaneous radicactive meterials were buried In the western
end of the property In 1852, Most of the residues were stored on open greund, The
residue piles covered the eastern two-thirds of the site, rising about € m (20 f1) above
ground level. The site was fenced to restrict sccess, (n order to Mmit the patential for
publie exposure to direct mdiation. 1n addition to the residue plies, 1 office building
and three plant buildings were locsted on the property.

The AEC conductsd a waste Inventory and radiological survey of SLAPS in 1865,
{dent!fying 110,000 ¢t (121,000 tons) of rellnery residve and contaminated dedris on the
open ground, Radiocactive contamination was also found on swface struciures &nd in the
soll. 1n i966 mand 1967, most of the stored residues were sold for mineral recovery and
transported to 9200 Latty Avenue.

Partlal decontamination of SLAPS was initiated by the St Louls Alrport
Authority, in fulfllment of an agreement with the f{ederal government (acquisition
permit of November 1569). Remaining barium sulfs.e wasies were transported 1o
§200 Latty Avenue, currently known as the Latty Avenue Troperties, and all structires
but the fence ware razed and burled on-site at SLAPS. The surfece was covered with 0.3
to 0.9 m (1 to 3 f1) of clean {1l to control runof! and erosion and reduce surface radiation
jevels (U.S. Dept. Energy 1980), Following completion of the parcial decontainaticn
effort, a topographical and radiological survey of SLAPS was performed oy the AZC in
1971, Surface dose rates were messured at less tran 1 mrad/h, although uranium-238,
radium-226, and thorium-230 remalined buried on-site (Argonne Natl, Lab. 1881).

The SLAPS property was conveyed Dy quitelaim deed to the St. Louls Alport
Authority in 1973, Because radioactive materials remained on-. te, the deed specified
that the property could be neither leased, sold, salvaged, or disposed of by the Airport
Authority = nor used for other than airport purposes ~ without written consent from the
Administrator of the Federal Aviation Administration.

In 1976 and 1978, ORNL performed radiological surveys of SLAPS, Elevated
econcentrations of radionuclides were tound on-site and north of the site in dl.ches north
and south of MeDonnell Boulevard anc beneath a portion of the road. The ¢ontamination
appears to have resulted primarily from ercasion of the residues stored on-site as surface
piles trom 1948 to 1987 (Argonne Natl. Lab, 1981).

Soll contamination levels at the site have been found to range from background
to 900 pCl/g uranium-238 and 1,400 pCl/g radium-226 (U.S. Dept. Energy 1685), Con-
tamination has also been found on vieinity properties, Inciuding the ditches north and
south of SLAPS, an adjscent ballfield, and sreas aong MeDonnell Boulevard and other
potential transportation routes. Vieinity properties south of SLAPS include Banshee
Road and a 30-m (100-ft) strip south of and parallel to the roadway. Portions of
Coldwater Creek are also considered to be SLAPS vicinity properties.

The cstimt?d volume of waste at SLAPS and the vicinity properties ranges from
213,850 to 357,000 ¥ (283,700 to 474,000 yd®). Additional site characterization efforts to
further define contaminants and waste volume estimates are ongoing and will be

completed in 1988,
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A3 LATTY AVENUE PROPERTIES

Tne Latty Avenue Properties are located In Hazelwood and Berkeley snd consist
of the property at §200 Latty Avenue and viclnity sroperties acjacent to Latty Avenue
end 1ts estenalon (Fig. 4). The property at §200 Latty Avenue covers &n Area of 4.4 ha
(11 neres) and s separated by a chain link fence into (1) the western Futura Coatlings
scetion (2.2 ha [8.5 acres]), which contains three bullding complexes, and (2) the eastern
Hazelwood Interim Storage Site (HISS) (2.2 ha [5.5 acres]), which containg a vehicle
decontamination facllity and two coversd surface storage plles of redicactive material,
. The property is currently owned by Jarboe Realty and Investment Company and iy leased
to Puturs Coatings, Ine. Much of the Futusa section is paved for parking and for Cellvery
vehlcle access to the bullding compleses. The cowmplezes are in good repair and support
the manufacturing nctivities of Futurs Coatings.

The main storage plle locyted on ‘he KOSt pesulted from decontamination
activities during preporation of the Futu-g section fo. sommercial development, The
stocage plle ls irregular (n shage, averaging avout 100 330 £1) long, 60 m (200 {t) wide,
and € @ (20 f1) high. Its edges are gently slosing, 21* Jugh there is a steep rise to th
highest point. The waste volume of the pile ls estirated to De approximately 10,000 m
(13,000 y¢*) (Argonne Natl. Lad. 1964).

Urenium-processing sctivities occurred at the St, Louis Downtown Site from
1942 thee 'gh 1957 and generated ore resicues and process wasties that were subsequently
stored at SLAPS. The Contnental Mining and Miling Company of Chicago, [inois,
purchased these wastes from the AEC In 1866 asd transported them from SLAPS to
9200 Latty Avenue. An estimated 106,000t (117,000 tonr o! radioactive material,
containing about 175 t (192 tons) of uranium, was transported. e meterial consisted of
67,000 ¢t (74,000 tons) of Belgian Congo pltchdlence raffinate, containing approximately
103 t (113 tons) of uwranium; 28,300t (32,500 tons) of Colorade ralfinate, sontaining sbout
44 t (48 tons) of wranium; 7,800t (8,700 tons) of leached darium sulfate cake, containing
approximately 6t (7 tons) of wranium; 1,400 t (1,500 tons) of unleached darium sulfate
cske, containing about 20t (22 tons) of uranium; and spproximately 320 t (350 tons) of
m!:aellaneous . !dues, containing about 1.8 t (2 tons) of uranium (U.S. Dept. Energy
1981). '

1In January 1967, the Commereial Discount Corporation of Chicago assumed
eontrol of the material and dried an estimated 70,0001t (77,000 tons) of the wastes for
shipment "to the Cotter Corporation reprocessing facilities in Canon City, Colorado
(U.S. Dept. Energy 1981), The Cotter Corporation purchased the wastes remaining »n the
HISS in December 1968, By November 1970, all but approximately 9,000 t (10,00( tons)
of Colorado raffinate and 7,500t (8,700 tons) of leached barium sulfate caxe ha! been
dried and shipped to Canon City (U.S. Dept. Energy 1981; Argonne Natl. Lad, 1984). In
1973, the remalining Colorado raffinste was shipped to Canon City without dryin ', and
the leached barium sulfate cake was moved to the West Lake Landiill in €L Louis
Ceounty, along with about 30 to 40 em (12 to 18 In.) of topsoil (Leggett et al. 1977 Ford,
Bacon & Davis Utah 1878).
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T™he NRC conducted o mdiclogical Investigation ot 9200 Latty Avenve In 19768,

Anulynis of soll samples Indicated the preaerce of ore residues, which Yielded direct
radiation resdings ot the slte in excess of the NRC eriteria that govern the reiense of
lanéd aress for unrestricted we (Tord, Bacon & Davis Utah 1878). In 1977, ar
follow-up survey sas performed Dy ORNL (Leggett et al 1977) Lav

exiensive
els of

uranivm. end radivm In and around the bulldings, as well &3 in the & Qtodepthsof ¢6em

(18 In.), were found to exceed DOE guidelines for residual radionucliide cons

(Bechtel Natl. 1586D), Bubsequent decontamination sctivities ¢

1%

r.t:n! ons in
naisted of demolition
bullding, removal of F, o *.( from two other bulldings, and excavation of abe

.

(1.6 .‘t of surface soll from the Futu ction., Radioective material resv'ting

I :
leanup activities (about ; 13,000 y@*) was piaced on the HISS,
ante (Cole et Al

She Assoclated Unly characterized the ¢

A the northern and esstern | SLrie of the HISS, A

ted plie
eC oy g d

(evels were found In Al aress, and ann) of soll samples taken "c_".

1o & depth had alevated concentrations of wrar
«230, and s r . WV e ndueted by ORNL dentifled contamle-
of vieinlty propertie Lend ong Latty Aver relwood Avenue, and

dwater Creek to Hanley Avenuve (Bechtel

-

perimeter

: Latty Avenue; consolidati~g

ng the waste storage plie; and gonst ng, 8 cecontamination facility. These
erated an additional 15,000 m¥ () )0 94%) ¢f contaminated material, which
the HISS ¢ {- Je and covered, By mi 1885, an additional 76 m
1itaminated sol' had deen exce m scattery losations along Latty

e surveys, testing of

(T‘.
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ENVIBONMENTAL PROTECTION
AGENCY

40 CFR Part 3006
(PRL-3026-8)

Netions! Priortties List for
Uncontiolied Harerdous Weete Slies

AGencY: Environmental Protection
Agency.
mvu:_ flnul rule

summary: The Environmental Protection
Agency ("EPA”) (s emending appendix B
of the Nationa! Oil and Hazardous
Substances Pollution Conlingency Plan
("NOP), 40 CFR part 390, which was
originally promulgated on July 16, 1982
pursuant to section 108 of the
Comprehenaive Environmental
Response. Compensution. and Liability
Act of 1980 {(“CERCLA"). CERCLA has
since been amended by the Superfund
Amendments and Reayuharization Act
of 1686 ("SARA ™ and is implemented
by Executive Order 12580 (52 FR 2822,
January 28, 1067 ). CERCLA requires that
the NCP include a list of national
priorities among the known releases or
threatened releases of hazardous
pubsiances. pollutants, or contaminants
throughout the United States, and that
the List be revised o1 least annually The
Na'ional Priorities List ("NPL"), initially
promulgated se appendix B of the NCP
on Seplember & 1063 (48 FR 40058,
constitutes thie list and is being revised
today by the addition of 108 sites.
including 23 Faderal facility sites. Based
on 8 review af public comments on
these sites. EPA has decided that they
mee! the eligibility requirements of the
NPL and are consistent with the

o — . o Wi S

Agency's listing policies. In addition,
todey's action removes 10 sites,

including one Federa! Tacility sita, from
the proposed NPL. Informution
‘u-am these netions ls contained In
the Superfund Public Dockets.

This rv'e results in » final NP of 1,187
sites. 118 of thein in the Federsl saction:
20 sites dre ;;ofoud to the NM. none of
them (n the Peceral section Final and
proposed siles now total 1,209,

ErRCTIVE DATE The effective date for
this emendment to the NCP shall be
October 1, 1890, CERCLA section 308
provides for a legisiative velo of
regulations promulgeted under CERCLA,
Although INS v Chedha 462 U8 M8,
100 8. Ct, 2764 (1902), cest the validity ..
the legislative velo into question, EP
has tranamitted o copy of this regulation
10 the Secretary of the Senate and the
Clerk of the House of Representatives. If
any section by Congress calls the
efective date of this regulation into
question, the Agency will publish a
notice of clarification in the Federal
Registar

ApOREsss: Addresses for the
Hesdguarters and Regional dockews
follow. For further details on what these
dockets contain, see section | of the
“SUPSLENENTARY INFORMATON" portian
of this preamble.

Dacket Coordinator, Headquarters, U S EPA
CERCLA Docket Office. O5-248 Walerside
Mail 401 M Street. SW. Washington, DC
TS0 202/ 3423040

Eve Cunba. Pegion 1 US EPA Waste
Managemen! Records Center. HES-CAN &
| ¥ Kennedy Feders] Bullding Bosion MA
G, 617/87%-6729

A, Region 2 Document Control

Fi
A bt
tat oL 28
Maza, "th . toom 740, New Yook, 1Y

B B —— 2 ———— T (o &

< V087 Latohmin Servans, 212/884
Disn J:c.'.':‘"'.'.‘.‘.’.'.“‘ 3: 3
e y 8 A e
Sth floor M1 Chesinut Bullding 9/ -
Chestnut Streets. Philsdelphia, PA
Beverly Fotwend Region. & US B
y Fu L L3 A ary
room G4 M8 Courtland Sueet 1
Atlante GA 30508, 404/ 3474000
Cathy Freaman Ragion 8. US BPA. 1512
2% South Dearborn Street. Chicag  IL
S0004. 312/ 8004214
Bl Taylor, CUREPA 18
Avenue. Mail Code 8H-MA. Dalls: X
FEANR-273). 214/ 068760
Steven Wyman Region 7. US EPA L ury.
726 Minnesota Avenve Karass C1y K8
M. 913/881-7340
Dolores Eddy Rugoon & US EPA LUibiory w9
Jith Sireel suite SO0 Denver, CO 00202~
2408, X0/ 2031404
‘s Nelson, Region 0. 1235 Mission Sireel,
Ban Francisco, CA M08, 418/744 1840
David Bennett, Region 10 US. EPA. i 1h Floor,
1300 th Avenue. Mall Stop HW.04,
Beattle WA 901, 208/442-2100
FOR PURTHER INFORMATION COMTACT
Richard Webster, Hazardous Site
Evalustion Division. Office of
Emergency and Remedial Response
(08-230), US Environmental Protection
‘.A).&ency. 401 M Streel. SW., Washinglon,
20480, or the Superfund Holline,
Phone (600) 4244348 (382-3000 in the
Washington, DC. metropolitan area).
BUPPLAMENT ARY sORMA IO
Table of Contents:
| Introduction
I Purpose snd Implementation of the NP
IL NPL Update Process
IV Statuiory Requirements and Listing
Policies
V Disposition of Ses in Today's Final Rule
V1. Disposition of All Proposed Sites/Feders)
Faciiity Sites
VIl Contents of the NPL
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Purpose :

The primary purpose of the NPL s
stated in W’Lmhuu history of
CERCLA (Report of the Senate
Commities on Environment and Public
Waorks. Senste Rep No 96848 96th
Cong . 2d Sews %0 [1080))

The priority lats serve prunarily
informations! st e tibying for the
Staies and the public tvose fnailites and sites
o other relenses which wppoat 0 warrant
tmedial actions Inelumon of o Tacility o site
on (he Hat does no! io itself reflect o judgment
af the activities of It owner or operator, It
durs not raguire those persons 15 undertake
S0y sotioa nor doms 1 sewign listlity 1o any
Subseguent government action (o the
orm of remedial actions or enforcemant
actiona will be nacessary in ardar to do s,
snd thase actions wili be atiended by all
apprapriste procadural safeguards.

The purpose of the NPL therefore, |
primarily 1o sarve as an informational
end mansgement tool The initial
identification of & site for the NPL s
intended primarily to guide EPA in
determining which eites warrant further
Investigation 1o assess the nature and
extent of the public heslth and
environmen'al naks sasociated with the
site and to determnine what CERCLA-
financed remedial sction(s), if any, may
be -rproprinh The N also serves o
notify the public of sitas EPA believes
warrsnt further investigation.

Federal fxcility sites are eligible for
the NPL pursuant to the NCP at 40 CFR
300 425(b)(3) (55 FR 8845 March 8 1900}
However. section 111(e)(3) of CERCLA.
oy amended by SARA, limits the
expenditure of CERCLA monies st
federally owned facilites Federal
facility sites also are subject 10 the
requirements of CERCLA section 120,
sdded by SARA

Implementation

A site may undergo remedial sction
finunced by the Trust Fund established
under CERCLA (“Superfund”) caly sfier
it is placed on the fina! NPL a8 outlined
in the NCP a1 40 CFR 300 425(b)(1] (88
FR 8048 March 8 1990) However, EPA
may take enforcement uctions under
CERCLA or other epplicable statutes
agains! responsible parting regardless of

whether the site s on * . PL, wlthough.
a1 8 practical matts ¢ focus of EPA's
enforcement actions «en and will

continue to be on NPL s..es. Simnilarly, in
the case of removal actions, EPA has the
autharily to act at &ay site, whether
listed or not, that meets the criteria of

R

the NCP ol 40 CTR 20415 (5 FR sdl
March & 1000)

EFA's palicy te to pursue cleanup of
NPL sites ueing the appropeiete res porse
and/or enforcement actions avallable to
the - Including sutharities other
than EA Listing & site will sorve
#8 uotice te any potentially responsible
party that the ncy may (nitiste
CERCLA finunced remedial action The
Ageacy will decide on # site-by site
bans whether 1o take enforcement ot
other action under CERCLA or other
autharities. proceed directly with
CERCLA financed resporwse actions and
seek to recover response costs sfer
cleanup, or do both T the extent
feamible. once sites are on the NPL, EPA
will determine Mghpriority candidates
for Superfund Ainanced response sction
and 'or enforcetaent sction through both
State and Peders) initiatives. These
determinations will take into sccount
which approach is more Kkely to most
expeditiously sccomplish cleanup of the
site while using CFRCLA's limiled
resources as efficiently as poswible

Remedial response sctione will not
necessarily be funded (n the same order
a8 & site's ranking on the NPL-—that is,
its HRS score. The information collected
to develop HRS scores ls not sufficient
in itself 10 determine either the exteni of
contomln:bm or the :ppmn&c“ '

or & particular site. relies
mr. mare detallsd studies in the
remedial (nvestigation/feasibility study
i3] 10 address these concerns.

The RI/FS determines the nature and
extant of the threa! posed by the relesse
or threatenad release 1 slso takes into
eccount the emount of contaminants in
the envirorument. the rsk to affected
poprlations and environment, the cost
10 correct prablems at the she. end the
respanae sctions that have heen taken
by potentially respemuible parties or
others. Decisions on the type and extent
of action, if eny, to be taken at these
tites are made in sccordance with the
witards contained in subpant E of the
W(unmg&ma}ﬂ‘c‘m

these additional #
B e o
desirable o lnitiate 8 CERCLA remedial
sction #t some sites on the NPL hecause
of more pressing needs at other sites, or
use & private party cleanup is

already underway pursuant to an
enforcement action. Given the limited
resources available in the Trust Fund.
the Agency must carefully balance the
relative needs for response ai the
oumerous sites it has studied. !t is also
mh that EPA will conclude after

t analysis thet the site does not
warrant remedial sction.

Revisions 1o the NPL such as today's
rulemaking may move some previously

g —

listed sites to 8 lower position on the
NP However, if EPA has inlasted
sction such as an RI/FS at o site. it does
not intend 1o cease such actions 1o
determine f o submegquently listed site
should have » higher priority for
funding Rather. the Agency will
continue funding site studies and
reraedial sctions ance they have boen
Inilisled, even if hagher-scoring sites are
later sdded 10 the NP

RI/FS at Proposed s/1es

An RI/PS may b performed at
proposed sites (or even sites that have
aot yel been proposed for the NPL)
pursuant to the 8 removal
suthority under CERCLA. a4 oullined in
the NCP at 40CFR %00 425(b)(1) (58 FR
B545. March & 1980 Secuon 101(23) of
CERCLA defines “remove” or “removal”
1o include “such actions ss may be
nECessAry Lo mansoe, sssess and
evaluate the release or (hreat of
release © * *." The definition of
“removal” elso incudes “action taken
under section 108(%) of this Act * * *."
which suthorizes the Agency 1o perform
stud es investigatsons, and other
informuetion-gs thering activities.

Although an RI/FS generally is
conducted at & site after the vite haso
been placed on the NPL, in & numbes of
circumstances the Agency elects lo
conduct an RI/FS at a proposed NPL site
in preparstion for @ possible CERCLA-
finenced remedial action, such as when
the Agency believes that a deluy may
creste unnecessary risks to human
health or the enviconment. In sddition.
the Agency may conduct ar RI/FS to
assis! in determinung whether ‘o conduet
8 removal or enforcement action at 8
nile

Facility (Site) Boundanes

The NPL does not describe reieases in
prectse phical terms, and the
Agency mtwn that i wouldRbe nefther
feasible not consistent with the limited
purpose of the NPL [&s the mere
identification of relesses), for it 10 do a0,
CERCLA saction 108(s )(8)(E; irects
EPA to list nationa! priorities among the
known “releases or threatened releases”
of hazardous substances. Thus. the
purpose of the NPL s merely 1o identify
releases of hazardows substances that
are priorities for further evaluation
Although CERCLA “facility" is broadly
defined 10 include any area where a
hezardous substance release has "come
10 be localed” (CERCLA section 101(9)).
the listing process itself (s no! inlended
1o define or reflect the boundaries of
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puch lecilities of releases.' The names
ol wites are provided for purposes ol
Identification only: the sites are not
limited to the boundaries of properties
that may be referred 1o in the name OF
course HRS dute upon which listing s
bused will 10 soine extent, describe
which telease (s ot issue; that is. the NPL
si1e would include o)l releases evaluated
as part of thet HRS analysis (includi
noncontiguous releases evaluaied un

the NPL sggregution policy, see 48 FR
40663 (Seplember B 10831}

EPA regulations do provide thal the
“nature and extent of the threat
presented by a “relcase” will be
determined {'y &n RI/FS a0 more
liformation is developed on site
contamination (40 300.4201dil2) (58
FR 8847, March 8. 1990)). During the RI/
Fs rrocuo‘ the release may be found to
be lerger or smaller than was originaily
known. as more i learned about the
source and the migration of the .
cortamination However, this inquiry
fucuses on an evaluation of the threat
posed. the bounduries of the release
need nol be deflined, and in any event
ere independent of listing. Moreover, it
?uneully is impossible 10 discover the

ull extent of where the contamination
“has come 10 be lovated” before all
necessary studies and remedial work
ure completed at 8 site: indeed. the
boundaries of the contamination can be
expected 10 change over time Thus, in
most cases, it will be impossible to
describe the boundaries of & release
with certainty,

For these reasons, the NPL need not
be amended (f further research into the
evient of the conlamination expands the
apparent boundaries of the releasa As
discusaed shove, the NPL is only of
lLimited significance, & It does ot
essigu Liability o sny party or to the
owner of any specific property. See
Report of the Senate Commitiee on
Environment and Public Works, Senate
Rep. No 96848, 96th c&u Sess. 80
(1080). quoted sl 48FR w
[} ]ma). s mmmu:‘ for
releases on discrete propearty,
it may do o if and wheo the Agency
brings an action against that party to
recover costs of 10 compel 8 response
aution at that property.

At the same time, however, the R1/FS
or the Record of Decision (which defines
the remedy selected) may offer o vseful
indica’ion 1o the public of the areas of

' Alihough CERCLA section 10119] s oul the
de aution of 1 * wid oot “Teleass.” those

Leroas are ofies nserchangeably [Ses CERCLA-
soction 108 e NANE) which definag the NFL o 4 liw
of “seleanes” as well an of the higheet priesily

“Tncilites *) (Por sase of refeence. TPA sleo usee
0;0 e ",un" inlerchangoably with “release” sod
“fucibity *

contamination et which the Agency is
considering taking @ response action
based on information known at thet
time. For gxample. EPA mey evalusie
{and list) o relesse over 8 400-acre 4res,
biut the Record of Decision may select 8
remedy over 100 acres only. Thie
information may be useful lo 8
landowner seeking to sell the other 300
acres, but it would result in no formal
change in the fact thet & release is
included on the NPL. The landowner
{and the nublic) also should note in such
# case that if further study (or the
remedial construction itseil) reveals that
the contamination is located on or has
spreed to other areas, the Agency mey
address those areas as well,

This view of the NPL &8 an initial
dentification of & release that (s not
subject to constant re-evaluation is
consistent with the Agency's policy of
not rescoring NPL eites. or s stated in
40 FR 37081, Seplember 21, 1064

EPA recognizes tha! the NPL o4 cannot
be perfect, and it is possible thet errors exist
of thet new dats will alter previous
ssaumptions. Once the initial scoring effort s
complets. however, the focus of EPA activity
must be an (nvestigating ailes in detall and
determining the appropriste response. New
data or errore can be considered n thet
process * * * [Tihe NPL serves as o guide to
EPA and doss not determine liebility or the
need ot respones.

1L NPL Update Process

There are three mechanisms for
plecing sites on the NPL. The principal
mechanism is the application of the
MRS The HRS serves as a screening
device 10 evaluate the reletive potential
of uncontrolled hazardous substances W
cause human health or safety rmbhm.
or scological or enviroamen's! dameage.
Tha score (s celculated b'l
estimating risks presented in
potential “pathways” of human or
environments! exposure: Cround waeter,
surface water, and air. Within sach
pathway of exposure, the HRS
thrwe categories of factore “that are
des 10 encompass most aspects of
the likelihoed of exposure to &
bazardous subsiance through a release
and the magnitude or da$n of harm
from such exposure”: (1) Factom that
indicate the presence or likelihood of &
telease 10 the environment; (2) factors
that indicale the nature and quantity of
the substances ting the potential
threat; and (3) factors that indicate
human or environmental “targets”
potentially st risk from the site. Factars
within each of these three catagories &re
assigned & numerical value according o
¢ set scale, Onoe numerical values are
computed for each factoe, the HRS uses
mathematical formulas that reflect the

relative importance and
intmrelationships of the verious factore
10 arrtve a1 8 final site score on & scale
ol 0 % 100. The resultant HRS score
represents an estimate of the relative
“probability and magnitude of harm to
the human alion or sensitive
envieonment from exposure 10
hazardous substances as o result of the
contamination of ground water, surface
watee, or air” (47 FR 31180, July 18,
19623 Those sites that score 28 50 of
{;‘-_m on the HRS are eligible for the

Ussder the second mechanism for
addung siles 1o the NPL each State may
dengnate a single oite an ity l‘x priority,
regardless of the HRS score. This
mechanism is provided by section
10504 ¥ 8)(B) of CERCLA, as amended by
SARA which requires that, to the extent
peacucable, the NPL include within the
100 haghest grkmun. one facility
dengnated by each State representing
the fnm! anger 1o public health,
welfare. or the environmen! among
known facilities in the State.

The third mechaniem for listing,
incheded In the HNCP st 40 CFR
300 425(¢)(3) (58 FR 8843, March 8, 1090},
has Seen used only in rare instances. It
allowes certain tites with MRS scores
belew 2850 1o be eligible for the NPL if
a1l of the following occun

* The for Toxic Substances and
Disesse Registry (ATSDR) of the U8,
Department of Haalth end Human Services
Las msund o health that
recownmends individuale from

dissociation
the melesss.

ﬂau. e ‘.M m:l.tc": ”ll‘;.. o :
" 1o o

+ EPA mm’&n it will be more coss
efloctive to use its remedial suthanity then to
ose M removal suthority 10 tespond to the
relemse

Al of the altes in today's finel rule
bave been placed on the NPL based on
thewe HRS scores.

Suates have the primary responsibility
foe &mm romhdml sites,
mm scores, and submitting

te sites 1o the EPA Regional
Offioes. EPA Regional Offices conduct &
control review of the States’
1¢ sites, and may assist in
hnm.:‘uu ;utpl monltoring, and
tes.
candidate sites in addition to
those submitted by States. EPA
conducta further quality
assarance sudits to ensure sccurscy and
the various EPA and

The
et oce of the three criteria for listi
(as wall a8 statuiory requirements &
EPA ‘s Uating policies) and solicits publia



Amendments (HSWA) of 4. [Further

317508 'MM/leN&MIM.A“MM/Rdnmdb‘nladm
comment on the propossl Rased on Relecses From Resource Corservetion  Hazardow and Solid Weste
these comments end furthar review by and Recovery Act (RCRA) &/tee

EPA. the Agency determines foai HRS On June 10, 1996 (51 FR 21084), EPA

scores and places those siles thet still
qualify on final NPL

V. Statutory Requlreasecty and Listing
Policies -

CERCLA restricts EPA'y authority to
respond (o certaln categories of releases
of hazardous substances. pollutanta, o
contaminants by expresly axcluding
some submances, such aa petrcleum,
from the response program. In sddition,
CERCLA section 108(«)(8)(B) directs
EPA 10 lis! priority sites “semong” the
known relenses or threatensd releases
of barardous substances, poflutanta, o
contaminants, and section 106(s )(8)(A)
directs EPA 1o consider cartain
enumeratod and “other appropriate”
factors in doing sa. Thus, &e & metter of
policy, EPA has the discretion aot 1o use
CERCLA to respond 10 certaln types of
relenses. Whare other suthorities axist,
placing the site on the NPL for possible
remedial action under CERCLA may not
be appropriste. Tharalore, EPA has
chosen to defer certain types of sites
from the NPL even though CERCLA may
provide suthority to respand. For
example, EPA has chosen not 1o list
sites that result from contamine tion
associated with facilities licansed by the
Nuclear Ragrlatory Commission (NRC),
on the grounds that NRC has the
nuthori'y and expartise fo clean up
reloases from those facilities (48 FR
40081, September 8 1083) I howevar,
the Agency latar detarmines that sites
deferred s & matter of policy are not
being properly responded to, the Agency
may piace them on the NPL.

The Agency has solicited comment on
& policy to expand deferral 1o other
Federsl and Stats authorities (83 FR
51418 December 21, 1088). however, that
policy is not currently in effect and has
not b«nhnppllod to eites In this rule. The
Agency bas committed pot to :hncnl
&ny part of an expanded def policy
until public and Congressional concerns
have been fully reviewed and enalyred
and & decision rasched on whether or
not to implement such s policy.

The listing policies and statutory
requirements of relevance 1o this final
rule cover Resource Conservation and
Recovery Act (RCRA) (US.C 801-
691 ) aites. Fedaral facility sites, sites
with “special study wastes." and
radicactive mining waele sites. These
and other lsting policies and stetutory
requirements have been explained in
previous rulemakings. the latest being
February 21, 1990 (55 FR #184).

Y-

snnounced ¢ decision ov camponents of
& policy for the listing oo the NPL of
several categories of non Federa) sites
subiject o R subtitle C corrective
action authorities. Under the policy,
sites nol subject to RCRA subtitle €
corrective action authorities will
continue to be placed an the NPL
Examples of such sltes Include:

¢ Facliities that ceased treating. storing or
mposing of harardous warie prioe lo
November 18 1980 (the eMective date of
Phase | of the Subtithe C regulations) aed to
which the RCRA corrective sction or other
tuthorities of Subtitie C cannot be applied.

¢ Sites ol which anly matertals exe
fam the statutory or regulatony dafintion of
solid waete or hesardous waste s2e masaged

¢ Contamination aress resulting from the
sctivitiee of RCRA hezardowm weste handlare
o which RCRA Bubtitle C corrective sction
suthorities do not apply. such a8 hazerdows
warle penarslors or ransporiens, which are
not required 1o have Interim Status o & Neal
RORA parmit

Further, the policy stated that ceratn
RCRA sites ot whlg subtitle C
corrective sction authoeities are

¢ uilable also may be lated If they meet
*he criterion for listing fle. an HRS
score of 24.50 or greate: ! and they fall
within one of the follo ‘ng categorion:

¢ Facilites whose owiens bave
demonstrated an inabiMty 10 Roaoce
mdm“bmbuwyhhu

wvice e

¢ Faclities that have lost » “arization W
operata. andd for which there ary . Jitional
tnchica hone that the owner or oparstor will be
-’ b-hﬂdowno::n

. analysed on & case-by case
barls, whose ownars or oparstors have o
chear history oo unwillingtese 10 undertake
corrective sction.

On August 9, 1868 (53 FR 30008), EPA
aanounced & policy for dmnum
whether RCRA facilities are unwilling to
perforin correctiva actions. and
therefore should be proposed to the
NPL Additionally, on August 9, 1988 (33
PR 30002), EPA requested comment un 8
dreft policy for determining when an
owner/operstor should be considered
wnable to pay for addressing the
contamination at a RCRA regulated alte;
that draft policy is still under review.

On June 24, 1888 (53 FR 23978), EPA
announced [ts Intent to list severa! other
categories of RCRA facilities that the
Mm%::uiden appropriate for the
NPL categories are non- or late
fllers, converters (Le., facilities whose
part A ts have been withdrawn),
peot fllers. and sites holding RCRA
permity tssued before enactment of the

definition of thes .erms Is contained in
the June 24. 1988 policy announcement.)
Consistent with this policy, 23 RCRA
sites were placed on the finel NPL o9
October ¢ 1069 (M4 FR 41000),

In this final rule, EPA is adding to the
NPL five sites that are subject to RCRA
subtitle C corrective sction suthorities.
These sites are being placed co the NPL
under the NPL/RCRA policy. Three sites
are converters. one slte hes los! its
RCRA sythorization to operste and
appears unrwilling to andertake
corrective action, and one site has
contamination that may not be
addressable under RCRA. Listing & site
bacause of an unresolved question as to
whether RCRA subtitle C corrective
wction anthorities apply to all
contemination sssccialed with the site
i# conuistant with EPA's NPL/RCRA
policy (53 FR 20983, June 24, 1688),

In nddinen. EPA is not listing three _
¢itas under the NPL/RCRA policy -
because they can be addressed under 4
RCRA Subtitle C corrective sction
suthorities. Of these, one site was .
proposed s & pre HSWA permitiee, but
{s not being Ysted because the pre-
HSWA permit has expired and the
owner/ tor ls now subject 10 & Dew
permit which tncludes corrective action
requiremsents (see 54 FR 41008, October
4, 1392 Another site is a converter, but
{8 not being listed bocause the owner/
operator has agreed 10 corrective action
under & RCRA consent corrective action
ordar (see 84 FR 41008, October 4, 1069).
The third site 2 & late Hler, but is pot
being listed becauss the site has come
within the RCRA system and
demonstrated @ history of compliance
with RCRA regulstions (see 54 FR 41008,
October 4, 1589

Releasss From Federal FocNity Sitos

On March 13, xn(ulnﬂk‘:-
Agency announced 8 policy for lis
Feders! facility sites, if they meet the
prescribed eligibility criteria (eg. an
HRS score of 28.50 or greater), even il

. the Federsl (.cility also ls subject to the

corrective action authorilies of RURA
subtitie C. Lo tha! way, cleanup. If
appropriate. could be affected ¢! those
sites under CERCLA. ol
Federal lacility sites are p n
separale uch:'ol the NFL This rule
adds 23 Federal facility sites 10 tns fnal
NPL and drops one, bringing the total

number of final Federa! facilities sites to .

118 No Feclaral facility sites remain
proposed to the NPL.
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Releones of Rodisactive Motes rvole

CERCLA section ¥ (22) excludes
seversl t of reloasas of rediosntive
materials from the sletulory definition of
“relense ” These relenses are therelore
nol eligible for CERCLA res
actions of the NPL. The excluiions apply
1o (1) releases of source, by product, or
special nuslear muterial from » nuclear
inciden! if these releases are subect 0
finencisl prolection requirements under
section 170 of the Alomic Enargy Act,
and (2) any release of source, by
product, of special nuclesr matenal from
eny processing site designated under the
Uranium Mill Tailings Radistion Control
Act of 1978 (UMTRCA). Aocotdu‘l{"
such radicactive relesses have not been
considered eligible fo. the NPL

As & policy matter, EPA hes also
chosen not 1o list releases of source. by
product, or special nuclesr matenal from
any Tscility with a current license issued
by the NRC, on the grounds that the
NRC has full suthority 1o require
cleanup of releases from such facilities
(48 FR 40058, Seplumber 6, 1983 ). EPA
will however, list releases from
facilities thet hold e current license
issued by « State pursuant to an
sgreement between the State and the
NRC under section 274 of the Alomic
Energy Act. Fecilitios whose licerass
are no longet in effect are also
considersd for e

In this final rule, EPA is adding to the
NPL three sites with redicactive
reivases that meet EPA's critena for the
NPL None of the three siles has reicases
that are excloded by statute from the
NPL The aites are also ot excluded by
EPA's NPL/NRC policy because ¢
were nol contaminated as & reselt of &
NRC-licensed operation.

Relrases of Spacial Study Wasles

of CERCLA, s
amended by requires EPA w
consider certain factors before sdding
sites involving RCRA “special study
wasles” to the NPL. Section 108(g)
applies 10 sites that (1) were ot on or
proposed foe the o4 of Qctober 17,
1998 and (Z) conta

wastes as

guantities of speci
N [bK2)

defined under RCRA

[drilling Nuids). 2001 BKINA XUi) |minieg
wastes] and 3001 (B3} A ) 1) [cement
kiln dustaj. Before these sites cas be
sdded 10 tha NP, sectien | requiras
that the following information

considered:

SETmp A ey,
\ N presence
;MMwuualuubudh-!b
e

¢ Avadbedie information as to the quantity,
o ceily, aod conceniretion of haxsrdous
subslances ha! sre couatitone s of say

special sudy weste ol or relessed from, e
f the eximni of o potential lor releses
of hesardouvs conshiuenta the exposure
ot poientisl exposure 1o human population
wnd environment. and the degree of hagerd to
human heslth o the environmen! posied by
the relanse of such hazardous constitvents st
the facihity.

This final rule includes 14 eites
containing or potentislly cuntaining
special study westes subject 10 section
105(g). EPA hae placed in the dockets an
sddendum that evalustes for each sile
the information called for in section
105(g). The sddenda Indicate that the
spec.al sludy wasles present & threat o
human health and the environment, and
;S:;Lth sites should be sdded to the

CERCLA section 128, as amended b
SARA, addresses specific special study
wastes described in RCRA section
0 (L)NANI) [Dy ash and related
wisies). No sites in this rule are subject
to section 128,

Response to Public Comments on
Special Swdy Wasle Sites

When EFA proposed to include on the
NPL the special study waste sites in this
final rule. the Agency received several
public comments. The Agency's
responses 10 ¥ite-specific comments are
rontained in the “Support Documant lor
the Revised Natioaal Priorities List Final
Rule-~Augnst 1080." (See section V of
thie final rule).

EPA also receivad general (L., non-
tile-specific) comments from ooe
urganization concarning the Agency's
evaluation of sites with coal tar special
study wasta. A summary of the lssues
raited In these comments snd the
Ageicy's recponse was contained in the
final rule published on February 21 1990
(55 PR 0158). EPA's reaponse generally
spplias to the coel tar and other special
viudy waste sites included in this final
rule as well.

:;gmdmh Today's Final

This final rule promulgetes 108 oim
(Table 1) and removes 10 sites from
severs! proposed r'emakings. These
110 wites are fram the [ollowing
proposed updates:

* Updeie #2 (40 FR 40320, October 18,
1984). 10 siles

"-..U’tb #5 (51 FR 21008, June 10, 1008) 3
¢
¢ + Update #8 (62 FR 2492 jaowary 22, 1007}

)

'° Updete #7 (53 FR 25988 juns 24 1058) M

vles

* Update #8 |54 FR 19528, May 8, 1080} ¢
ollee

* Update #9 (84 FR 20820 July 14, 1088} 17
a3

* Update #10 (M PR 778, Oclober 0
10 23 wtiew

EPA read ol comments received on
these sites, Including late commenta. In
peet rules, EPA responded even 1o lute
comments. Howe er. given the volume
and number of lete comments received
and the nead 1o make finel decisions on
sl! currently proposed sites priot to the
date that the revised HRS takes effect,
EPA was nol able 10 respond 1o sl late
comenents received for sites in this rule.
EPA has responded (in the Suppont
Document] 1o those comments
posunarked no later than October 31,
1988 for all wites included in this final
rule that were proposed (o Updates 22,
5 & and 7, 1o thoss comments
postmarked no later th n Seplember 12
1988 for sites in its Minal rule thal were
proposed in Update #8, 10 those
comments postmarked no leter than
Octlober 3, 1988 for sites in thiy finel rule
that wese proposed in Updete #9 and 10
those comments postmsrked no later
than February 8, 1990 for sites in this

final rale thal were proposed jo Update
®10 (EPA had previously indigated thet
it may no longer be able to copaider late
comments (53 FR 23990 June 24, 19683

and. most recently 54 FR &078, October
28 1388)). Although EPA has not
responded to all late comments. it has
read all late comments and endesvored
10 respond o the Support Document Lo
those lete comments thal bring lo the
Agency's sttention a fundamentsl error
in the scoring of a slte In addition, the
Agency has mtmlmmdcd 1o late
commeste revulting EPA
worrespondence that provided
commenters with more recent data or
requestad tha! tha commaeniers be mare
specafic in theit commeants
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Based on the comments received on

the proposed sites, & well as
investigation by EPA and the States

individual sites where appropeiste.
where the public comssents or
addition~ information & score
Yebow (450 the #ie has been resnoved
frow. '* o NPL SPA's response W0 site-
specifie public comments and
explanations of any score changes made
&8 o resull of such comments are
sddressad W the "Support Document foe
the Revised Nations) Priorities List Floal
Rule—August 1990."
RCRA Sites

Throe sit~s are subject to subtitie C
cotrective action suthorities, but the

Part A permits beve bees withdraws
{comwerter slatne). These sites sve being

sdded 40 the Mral NPL consishent with
the NPL/RCRA poliey:

¢ Advanced Micro Devices (Bullding 18}
Sannyvala California (convertar)

* Hexool Corp, Livermore, California
[converer)

¢ Westinghouse Electric Corp (Sharon
Plant) Bharon Penneytvania (converter)

One site s being lated, consistent
with the NPL/RCRA policy, because the
contamination may ool be sddressable
under RCRA subtitle C corrective action
wuthorities:

¢ Apache Powder Co., 5t David. Artzons

Based on the NPL/RCRA po
announced on June 10, 1968 (51
21057) and in effect ot the time of
propossl, one site s being listed becuuse
it has lost ita RCRA suthorization to
operste and appears uwowilling to
under.eke corrective sction:

¢ Chem Soly, lne., Cheswold, Delaware

One site is nol being listed because it
it 8 late fler thet bas come within the
RCRA system and demonstrated o
history of compliance with RCRA
regulations

¢ Knarovy KYF, Stockion, Californie (law

One site Is not being Usted becuuse it
now is subject lo & post-HEWA permit
the’ includes corrective action
requirements

+ Solvani Servica, Ine., San joss, California

One aite Is not being listed bacause it
is 8 converter that has agreed to
cotrective action under 8 RCRA consent
corrective action orden o

. WMMNQOMQ'.
Roscoe, (Mooks

Liocumeition EPA's
decisions oo thase sites s avelleble la
the Suppart Documsent.

Federal PocilRy Sites
Thie fioal rale adde 23 Federal facillty

sites to the NPL (Table 1) and drops 1
from the proposed NP

Rodioactive Release Sites

Thres sline with mdiosclive relvases
are being added to tha finsl NPL
comstgiemt with the NPL/NRC policy
becauss tha slles ware nol contaminated
a8 & repult of 8 NRC-Hosewed operetion:

* Karr McOoe (Roed-Kepplor Park), West
Chicags, (linols

o Knr-McGes (Residential Aress) West
Chiloa go/DuPese County, Minale .

¢ Kerr-MoGee (Sewage Treatment! Pant)
Waest Chicago. Illinoke

Special Study Wavie Silee

Fourtesn siles conteining or possibly
conleining specie! study wistes are
being added to the NI in this rule.

¢ Buiipbur Bank Mercury Mine Clenr Lake,
Californio (mining weales)

¢ Sesland Limied. Mowni Messsnl
Deleware (cos tar wasies)

¢ Eastern Michnud Plats Coantami netion,
Pocatello, Idahe [mining wasios)

¢ Monsante Chemicul Co (Sode Springs
Pant), Sode Springs. Idaho (mining wasies)

¢ Ceniral Ninouw Public Service Co.
Taylorville, Ulinois (conl tar wasien)

¢ Fairfield Cos) Canification Plent,
Fairfiekd fowa [cosl et wasies)

¢ Lahigh Portland Cement Co.. Mason City,
lows {cement kiln dust)

¢ Northwestern Slates Portlend Cement
Co.. Mason City, lows [cemen! biln dust)

¢ Peophes Neturs! Gas Co. Dubugue. lows
[conl tar waaies)

¢ Oronogo Duenweg Mining Belt, Jeeper
Conmly, Missoun lmnht wariee)

v Lae Acres Lendhill (USDOI Farminglon
New Mesioo (drilling mode end produced
walers)

¢ Carvon River Site Ly n/
Chuwrchull Counties, Neveda [mi waries)

¢ Retlly Tar & Chamical Corp. L
Maut) Dover, Ohio (coal W wasies)

¢ Ten Tin Corp., Texns City, Texas (mining
whpies)

Score Revisions

EPA has revised the HRS scores (ot 37
siles bosed on ite review of comusents
and additional information developed
t-, EPA and the States (Table 2) Some
of the changes have placed the eites lo
diflerant groups of 50 sites. For seven of
thege sitea, the publ's comments have
resulted In seores below the cut-off of
28.50. Accordingly, these it are being
dropped from the proposed NHL. ot this
e

* Magnolia Ci*~ Landfill. Magnol

Arks riens

+ Cancord Naval \Veapons Steiow,
Comcord, Catfornia

* Poed Motor Co. ("hudge Lagoon)
Yosilant,

* Cautier OM Cautber. Misssrippl

¢ Sunrey Ofl Co. Relinary. Allen,

Oklahamae

* Rio Geasda Ol Ca Relinery, Sour Lake,
Toxas

o Port Howard Peper Co (Bludge 1agoons),

Green Bay, Wisconsin
TABLE 2.--SeTEs WATH HRS Scone
Crances
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Thie rule adds 29 pew wlies lo the
Federal acility section of the NFL by
$roup number.

VIIL Regulstory Impect Analysie

Th: conts of cleanup sctions that may
we  “en sl sites are not directly
sitributable to placement on the NPL a0
explained below Therefore, the Agency
has determined that this rulemaking ie
not & “major” reguletion under
Executive Order 1221 EFA has
cotducted & preliminary analysio of
economie implications of this
amendment f¢ *' @ NCP. EPA believes
that the kinds of economic effects
associated with this revision generally
are similar to those effects (dentified in
the regulatory Impact anelysis (RIA)
prepared i 1082 for the revisions 1o the
-ch ursuant 1o section 108 of CERCLA
end the economic analysis prepared
when amendments to the NCF were
prop sed (50 FR 5882, February 12,
1985 . The Agency believes the
anticipated economic effects releted to
sddding these 100 sites 1o the NPL can be
characterized in terms of the
sonclusions of the earlier RIA and the
most recent economic analysis. This rule
was submitted to the Office of
Mansgement and Budge! for review s
required by Executive Order 12201,

Costs

NJI:PA mdcummod that th":u.
ema I8 not & “maejor” tion
under Executive Order 12207 beca
inclusion of & site 0o the NPL does nol
itsell imposa any costa. Jt does not
establish that EPA necessarily will
undertake remedial action, nor does it
require any action by a private party or
delermine its Uability for site response
costs. Costs that arise out of site
responses result from alte-by-site
ot dioeny Do e ver of odog Tl
not act the
Nonetheless, l:: uo&M to amu :
costs ansociated with responding to
sites included In this ry

The major events thet follow
proposed listing of s site on the NTL «re
# search fur polten responsible

rties and & mqs Y tion/
eanibility study (W, © '.'ﬁam. )
remedial actions will be undertaken st @
site. Deaign and construction of the
salected remadial slternative follow
completion of the RI/FS, snd operstion
and maintenance (O&M) activities may
continue after construction has been
completed

A [nitially bears costs associated

with reaponsible party searches.
Rngwbln parties may bear some or
ell the costs of the RI/FS, remedial
desiga and construction, and O&M, or
EPA and the States may share costa

Poduesl Roghstor /. Vol 58, No. 100 4 Thursdey. August 30, 3068 | Rules and

The Stete sort share for #ite dlonnup
sctivities hes been amended 1y section
104 of SARA. For privately<wned sites.
ot well a for publicly-owned but not
pubhc:’oponhd pites, EFA will ry foe
100% of the costs of the RI/IS an
remedial planning, and 80% of the costs
susocisted with remedisl sction. The
Stale w.tlll Lo no;}auib:‘!:’v 108 of :
remed) of publicly-cperst
sites, the g‘?ﬁaﬂ' &l’l " r:n' %
of all responas costs at the site,
including the RI/PS and remedisl design
and construction of the remedial acticn
selected. Aher the remedy 1s built, costs
fall into two categories:

* For restoretion of ground weler and
surface water, EPA will share (0 slartup costs
according 10 the ariteris in (he previous

mgraph lor 10 years or until o sufficiemt

vel of protectiveness i achieved before the
end of 10 yeurs,

* For other cleanups. EPA will share for vp
10 1 year the cost of thet portion of response
needed 10 seswn that o remedy W opers iona!
end functional. Ahaer that. the Siate sssumes
full responsibilities for OAM.

In previous NPL rulemaiings, the
Agency estimated the costs sssociated
with these activities (RI/FS), remedial
design, remedial action, and O on
an average per site and total cost hasts
EPA will continue with this approsch.
using the most recent (1968) coet
estimates avallable: these estimates are
presented below. However, there is
wide variation o costs for indlvidual
¢ ites, depending on the amount, typa,
«nd extent of contamination.
Additionally, EPA (s unable to predict
what portions of the total costs
responsible parties will bear, since the
distribution of coets de on the
exten! of voluntary tiated
resvonse and the success of any cost-
recoy “ry actions.

| Averne
Ll ] 1,500,008
Aarrache Dasgn 1,500,008
Rarrwig Action S——r X Y. -]

yoar OAM costs
at privat oltes and sites that
are publicly-owned but not publichy
oparsied: and (2) ot least 50% of the
remedial planting (R1/F8 and remedial
design), remadial action, and first yrar

O&M coste ot publicly opereied rites.
Staten will sasume the cont for OAM
eNer EPA's period of paruclrmu
Using the sssumptions developed In the
182 for the NCP, EPA has assumed
thet 0% of the 3 non Federal sltes
sdded to the NPL in this rule will be
privatelyowned and 10% will be Slate
ot locally-operated. Therefore, using thy
budget ‘ropctlom presented sbove. the
cost to Stetes of undertaking Federal
remedial planning and sctions, but
excluding OAM costs, would be
spproximately $301.8 million Stete
OAM costs cannot be socurately
determined because LPA, a1 noted
above, will share OAM costa for up 1010
years ot restoration of ground water
and surface water, and 't is not known
how many sites will require this
testment and for how long However,
based on past expenence, EPA belleves
& ressonable estimate s that it will
share startup costs for up 10 10 years st
25% of wites. Using this estimate, State
Or M costa would be approximately
$an8.8 million

Placing & hazsardous waste site on the
NPL does not itsel! cause k
responsible for the site to bear costs,
Nonetheloss, 8 Usting may induce firme
to clean up the sites volunurly. ot it
may act as & potentisl trigger for
subaequent enforcement or cost-
recovery actions. Such actions may
(mposs costs on firms, but the decisions
o take sctions are discretionary and
made on 8 case-by case basis
Corsequently, precise estimates of thess
made. EPA does not
believe that every site will be cleaned
wp by & responsible party. EPA cannot
project st this time which firme or
industry sectors will bear specific

The real benefils associated with
todey's amendment placing additional
sites on the NPU are Increased health
and enviroamental protection as a result
of Increased public awareness of
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PREFACE

This report has as its basis 3 characterization of the West Lake Landfill site
and evaluation of some potential remedial measures performed primarily by

§. K. Banerji, W. M. Miller, J. T. 0'Connor and L. S. Uhazy of the University

of Missouri-Columbia. The Nuclear Regulatory Commission received the first

and second drafts, then titled "Engineering Evaluation of Options for Disposition
of Radicactively Contaminated Residues Presently in the West Lake Landfill, St.
Loéﬁ; County, Missouri," in 1984; thus most of the informatioa in this report
dates from 1983-1984. However, some more recent data, principally water sampling
results, have been added. Waste disposal and other industrial activities have
continued on the 200 acre site, as have activities in the vicinity, resulting

in changes in details of topography, roads, etc. To provide a more complete
view of the radioactive material in the landfill, use has been made of figures
from the report titled "Radiological Survey of the West Lake Landfill, St. Louis
County, Missouri," NUREG/CR-2722, May 1982.

The remedial action concepts in this report are those proposed by the coniractor.

Judgments expressed in this report about these concepts are in general those of
the contractor, and do not necessarily represent the views of the Nuclear Regu-
latory Commission. For example, the cost estimates for these concepts are
based on radium-226 concentrations whereas the long-term issue is dependent
upon the thorium-230 concentrations.

Although some of its information has not been updated since 1984, this report is
being released so as to make its collected information available tuv interested

parties.



ABSTRACT

The West Lake Landfill is near the city of St. Louis in Bridgeton, St. Louis
County, Missouri, In addition to municipal refuse, industrial wastes and demo-
11tion debris, about 43,000 tons of soil contaminated with uranfum and its radio-
active decay products were placed there in 1973, After learning of the radiocac-
tive materie) in the landfill, the U.S. Nuclear Regulatory Commission (NRC) had
a survey of the site's radicactivity performed and, in 1883, contracted, through
Oak Ridge Associated Universities (ORAU), with the University of Missouri-
Columbia (UMC) to characterize the environment of the site, conduct an engineer-
ing evaluation, and propose remedial measures, This report presents a descrip-
tion of the resuits of the UMC work, nroviding the environmental characteristics
of the site, the extent and characteristics of the radicactive material there,
some considerations with regard to potential disposal of the material, and some
concepts for remedial measures.
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In 1973, approximately 7300 metric tons (mt) (8700 short tons) of radiocactively
contaminated barium sulfate (BaSOy) residues were mixed with about 35,000 mt
(39,000 t) of soi), and the entire volume was placed in the West Lake Landfill
in St. Louis County, Missouri. This material resulted from decontamination
efforts at the Cotter Corporation's Latty Avenue plant where the material had
been stored. Disposal in the West Lake Landfill was not authorized by the
Nuclear Regulatory Commission (WRC) and was contrary to the disposal location
indicated in the NRC records. State officials were not notified of this dis-
pcsal since the landfill was not regulated by the State at the time. Although
the contamination does not present an immediate health hazard, authorities have
been concernes about whether this material poses a long-term health hazard to
workere and residents of the area and what, if any, remedial action is necessary.

In 1980-81, Radiation Management Corporation (RMC) of Chicago, 111inois,
performed a detailed radiological survey of the West Lake Landfill under con*
tract to the NRC (NUREG/CR-2722). This survey was performed to determine the
extent of radiological contamination. Before this survey, little was known
about the location or activity of radionuclide-bearing soils in the landfill.
This survey showed that the radiocactive contaminants are in two areas. The
northern area (Area 2) covers about 12 acres. The radicactive debris forms a
layer 2 to 15 feet thick, exposed in only a small area on the landfill surface
and along the berm on the northwest face of the landfill. The southern area
(Area 1) contains a relatively minor fraction of the debris covering approxi=
mately 3 acres with most of the contaminated soi) buried with about 3 feet of
clean soil and sanitary fill,

The RMC survey showed that the radioactivity is from the naturally occurring
U238 and U-235 series with Th=230 and Ra-226 as the radionuclides that dominate
radiological impact. The survey data indicate that the average Ra-226 concen-
tration in the radicactive wastes is about 90 pCi per gram; the average Th-230

ix
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1 INTRODUCTION

The West Lake Landfill is located in St. Louis County, Missouri, 6 ka (3.7
miles) west of Lambert Field International Airport (Figure 1.1) and southwest
of St. Charles Rock Road in Bridgeton, Missourf., The site has been used since
1962 for disposing of municipal refuse, industrial solid and liquid wastes, and
construction demolition debris. 1In addition, the landfill is an active indus-
trial complex on which concrete ingredients are measured and combined Sefore
mixing ("batching"), and asphalt aggregate is prepared. Limestone ceased to be
quarried in the spring of 1987,

In 1973, 7900 metric tons [(mt) (8700 short tons)) of radioactively cortaminated
barium sulfate (BaSO,) residues from uranium and radium processing were mixed
with an estimated 35,000 mt (39,000 tons) of soi) and deposited in the West Lake
Landfill. Previously, this material was located at the Cotter Corporation's
Latty Averue facility in Hazelwood, Missouri, and was removed during decontam-
fnation work. It s not known what levels of contamination were alreacy in

the soil before the barium sulfate residues were mixed into it. Disposal in the
West Lake Landfi)l was unauthorized and contrary to the disposal location
indicated in the U.S. Nuclear Regulatory Commission's (NRC's) records.

Subsequently, the NRC sponsored studies that were directed at determining the
radfological status of the landfill. 1In 1978, an zerial radiological survey
revealed two areas within the landfill where the gamma radiation levels indi-
cated radiocactive material had been deposited. A more extensive survey was
initiated in November 1980 by the Radiation Management Corporation {RMC) under
contract to the NRC,

In March 1983, the NRC through Oak Ridge Associated Uriversities (ORAU) con-
tractes with the University of Missouri-Columbia Department of Civil Engineering
to describe the environmental characteristics of the site, conduct an engineering
evaluation, and propose possible remedial measures for dealing with the radio-
active waste at the West Lake Landfill. In May 1986, ORAU sampled water from
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2 SITE DESCRIPTION

This chapter presents a historical and environmental description of the West Lake
Landfill site located in St. Louis County, Missouri.

2.1 Llocation

The 8l-hectare (ha) (200-acre) West Lake Landfill property is situated between
the St. Charles Rock Road and the 01d St. Charles Rock Road in Bridgeton,
Missouri. The southeastern and northwestern parts of the landfill abut farm-
land. Several commercial and industrial facilities are located near the land-
fi11 (Figure 2.1). The nearest residentfal area is a trailer park located
approximately 1 km (0.6 mile) to the southeast. A major portion of the land-
fi1ll (roughly the northern three-fourths of the site) is located on the
floodplain, approximately 2 km (1.2 miles) from the Missouri River,

2.2 loning

The zoning plan obtained from the Bridgeton Planning and Zoning Department for
properties on and adjacent to the landfill is shown in Figure 2.2. A portion
of the landfill, including site Area 1, is zoned M-1, which is designated for
light manufacturing; the northwest part of the landfill, including Area 2, is
zoned as single-family residential (R-1). This R-1 z2oning indicates the use to
which the land was originally intended. However, the landfill was extended over
the land zoned R=1, and the zoning plan ~as simply not changed to reflect the
new usage. Other discrepancies between land use and zoning are found in the
nearby Earth City Industrial) Park (William Canney, Safety Supervisor of West
Lake Landfill, Inc., personal communication, March 1384). The land across

St. Charles Rock Road is zoned for light and heavy manufacturing. The
remainder of the property surrounding the landfill is zoned residential and

business,
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2.3 History

The West Lake Landfi1) was started in 1962 for the disposal of municipa) and
fndustrial solfid wastes, and to fi1] in the excavated pits from the quarry
operations that had been performed &t the site since 1539 (Canney, personal
communication, March 1984). In 1974, the landfi)) was closed by the Missour{
Department of Natural Resources (MONR) (Karch, 1976). A new sanitary landfill,
fn an area of the West Lake Landfil) property which is protected from ground-
water ccntact, now operates under an MDNR permit,

This new part of the landfi1) was opened in 1974, The bottom is lined with
clay and a Teachate collection system has been installed. Lleachate is pumped
to a treatment system consisting of a lime precipitation unit followed in
series by an aerated lagoen and two unaerated lagoons. The fina) lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.

The quarrying operation ceased in the spring of 13987 because not enough “godd
rock" was left at the site.

2.4 Ownership

The West Lake Landfill was owned from 1939 until 1388 by West Lake Landfill,
Inc., of 13570 5t. Charles Rock Road, Bridgeton, Missouri. Most of the
landfill was sold in 1988 to Lardlaw Industries, Inc. The two areas which
contain the radioactive material were retained by West Lake Properties as the
principal properties of a subsidiary named Rock Road Industries, Inc.

2.5 Contaminated Areas

Radicactive contamination at the West Lake Landfill has been icentified in two
separate soil bodies (Figure 2.3). Comparisons of radionuclide quantities and

of the activity ratios between radionuclides not in secular equilibrium, indicate
that the radiocactive contamination in the separate soil bodies was derived from
«he same source, i.e., the Cotter Corporation's former Latty Avenue facility

in Hazelwood, Missouri (NRC, NUREG/CR-2722).
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The northern area (referred to as Area 2) of cortamination shown on Figure 2.3
covers an area of 5.2 ha (13 acres) and 1ies above 5 to 6 7 (16-20 ft) of land-
fi1) debris. The contaminated soil forms a more or less continuous layer from
1 tod4m (3 to13ft) in thickness, and amounts to approximately 100,000 m?
(130,000 yd®). Some of this contaminated soil is near or at the surfsce,
particularly along the face of the northwestern berm. Beneath the landfill
debris, the soil profile consists of 1 to 2m (3 to7 ft) of floodplain top
s0i1 overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvium.

The southern area of contamination (referred to as Area 1) shown on Figure 2.3
covers approximately 1.1 ha (3 acres) and contains roughly 15,000 &3

(20,000 yd3) of contaminatad soil. This body of soil is located east of the
1andfill's main office at a depth of about 1 m (3 to 5 ft), and is located over a
former quarry pit, which was filled in with debris. The depth of debris beneath
the contaminated soil is urknown, but is estimated to be 15 to 20 ® (50 to 65 ft).
Limestone bedrock underlies the landfill debris,

2.6 Topography

About 75% of the landfil) site is located on the floogplain of the Migsouri
River. The site topography is subject to change because of the types of activ-
ities (e.g., landfilling and quarrying) performed th.re. Figure 2.3 shows a
contour map of the site as of July 1986. The surface runoff follows several
surface drains and ditches which run in a northwest direction and drain into

the Missouri River,
2.7 Ceology
2.7.1 Bedrock

Bedrock beneath the West Lake Landfill consists of Mississippian age limestone
af the Meramacean Series of the St. Louis and Salem formations, which extends
downward to an elevation of 58 m (190 ft) mean sea level (ms1) (Figure 2.4).*

*Missouri Department of Natural Resources, Division of Geology and Land
Survey, Rolla, Missouri, well Log Files.
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The limestone is dense, bedded, and fairly pure except for intermittent layers
which consist of abundant chert nodules. The Warsaw Formation--also of
Mississippian age--1ies directly beneath the 1imestone. The Warsaw is made up
of approximately 12 m (38 ft) of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation (Figure 2.4) (Spreng,
1961). 3edrock beneath the site dips at an angle of .5° to the northeast.
Eight kilometers (5 miles) east of the site, the attitude of the bedrock is
reversed by the Florissant Dome; the bedrock dips radially outward from the
apex of this dome at a low angle (Martin, 1966),

Since karst (solutfon) activity often occurs in carbonate rocks, the possibil-
ity of its occurrence in the West Lake Landfi1) area was considered, Brief
observation of the quarry walls at the landfill suggests that some solution of
the limcstone has occurred, but this solution activity has apparently been
limited (see Section 2.8.1) to minor widening of joints and bedding planes near
the bedrock surface. Although karst activity within the limestone is relatively
minor, the upper surface of the bedrock is irregular and pitted as a resu\t.of
solution (Lutzen and Rockaway, 1971). This alteration of the bedrock surface

is greatest beneath the Missouri River floodplain.

2.7.2 Soils

Soil material in this area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical
edge of the alluvial valley in Figure 2.5, The division is made on the basis of
soil composition, depositional history, and physical properties. Because the
west Lake Landfill lies over this transition zone, the surface material at the
site varies considerably from southeast to northwest.

The Missouri River alluvium (Figure 2.6) ranges in thickness from 12 m (40 ft)
beneath the landfill site to more than 30 m (100 ft) it mid-valley (Figure 2.7).
Tne upper 3 m (10 ft) of the soil profile consists of organic silts and clays,
that have been deposited by the Missouri River during floods.* Below this

*Missouri Department of Matura) Resources, Division of Geolegy and Land Survey,
Rolla, Missour', wWell Log Files.



surface layer, the soi) becomes sandy and grades to gravel at depths greater
than 5 to 10 m (16 to 33 ft). Because of the effects of channel scour, which
continues to grade the sediment after fts initial depcsition, the alluvium is
fairly homogeneous in a horizontal direction and becomes progressively coarser
with depth (Goodfieid, 1965). At the edges of the floodplain, the alluvium is
not as well graded, and a large amount of fine material is present in the deeper
sand and gravel.

The upland loessal soil (Figure 2.8) is generally thinner than the floodplain
sofl, being usually less than 12 m (39 ft) thick, and was deposited during the
age of Pleistocene glaciation. The loess cunsists of silt-sized particles that
were transported by wind and deposited as a blanket over much of Missouri and
I11inois. On the hills near the West Lake Landfill, the loess layer may be as
much & 24 m (79 ft) thick. It consists of 6 to 9 m (20 to 30 ft) of fairly
pure silt (Peoria loess) overlying 6 to 15 m (20 to 43 ft) of clay siit (Roxana
loess) (Lutzen and Rockaway, 1971). This loess forms the hills to the southez"t
of the landfill, but it has long ago been removed from the landfill site and
most of the surrounding valleys by erosion. The upper 1 m (3 ft) of the loess
has been altered to form a thin soi) profile. It should be noted that loess has
a vertical permeability which is far greater than its horizontal permeability
(Freeze and Cherry, 1979). The total permeability of loess is greatly increased
by disturbance. The individual silt grains are generally quite angular, and
therefore may not be effectively compacted by the methods commonly used to con-
solidate clay. The technigue most effective in the compaction of loess would
employ vibration beneath a surcharge. A relict soil profile from 5 to 10 m

(16 to 33 ft) thick lies beneath the loess and directly on top of the bedrock,
This soi) was formed as a residuum before Pleistocene glaciation and was sub-
sequently covered by the loess blanket. This soil is a highly consolidated
clay containing abundant chert fragments (Lutzen ancd fockaway, 1971). 1In
addition to the natura) geclogic properties of the landfill, human disturbance
of the soil must also be considered since material within the landfill itself
can either limit or facilitate migration of leachate to the Missouri River

alluvial aquifer.

In order to prevent dow-ward movement r¢ leachate, it is now a common practice
to place a layer of compaci2d clay peneath sanitary landfills. Newer portions
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of the Tandfill (constructed since 1974) have 2 to 3 m (7 to 10 ft) of clay at
the base and around the sides. 'waste is covered every day with 15 cm (6 in.)

of compacted soil; the cover soi) presently used is loess (of soil classifica~
tions CL and A4) taken from southeast of the landfill (Reitz and Jens, 1983a).
If not properly compacted, this materia) may have a perseability of 0.0001 cm/sec
(0.00004 in./sec) or more. It is not known what procedures for compaction, if
@ny, were used at the landfill before 1974 since the site was unregulated in
desian as well as in materials which were accepted for disposal. It is be-
lieved, however, that there is no liner present beneath the northwestern por-
tion of the landfill, and that saritary (and, possibly, some hazardous) material
wis placed directly on the original ground surface, Since waste was period-
fcally covered with soil to minimize rodent and odor problems, the landfil
probably consists of discrete layers of waste separated by thin soil layers.
Both areas containing radioactive material are in these presumably unlined
above-ground portions of the landfill.

2.8 Hydrology

2.8.1 Subsurface Mydrology

Groundwater flow in the area surrounding the West Lake site is through two
aquifers: the Missouri River alluvium and the shallow limestone bedrock. The
base of the limestone aquifer is formed by the relatively impermeable Warsaw
shale at an elevation of about 58 m (190 ft) ms) (Figure 2.4). This shale
layer has been reached, but not disturbed, by quarrying cperations. Therefore,
the wWarsaw shale acts as an aquiclude, making contamination of the d2eper lime-
stone very unlikely. The Mississippian 1imestone beds have very low inter=
granular permeability in an undisturbed state (Miller, 1977). However, a
strong leachate enters the quarry pit at an elevation of about 67 m (220 ft)
ms1 (pt. A on Figure 2.5). This leachate is migrating vertically through more
than 30 m (98 ft) of limestone. Explosive detonations associated with quarrying
operations will tend to cause fractures to propagate in the quarry wall. These
fractures have probably extended le¢ ~ than 10 m (33 ft) into the rock from the
quarry face. Beyond this, the rock probably remains undisturbed. These
fractures will tend to increase inflow to the quarry pit and allow leachate to
percolate downward through the fractured zone. Thus, leachate inflow to the
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The alluvial aquifer recharges from upland areas from three sources: seepage
from loess and bedrock bordering the valley, channel underflow of upland streams
entering the valley, and seepage losses from streams as they cross the flood-
plain. Of these sources, streams and their underflow represent the main source
of upland recharge to the alluvial aquifer. Streasms oni&rinq the floodplain
raise the water table in a fan-shaped pattern radiating outward from their point
of entrance to the plain. In areas where streams are not prisent. the water
slopes downward from the hills, steeply at first and then gently to the leve)

of the free water surface in the Missouri River channe!. The situations de-
scrised above do not take into account the effect of variations in permeability
of the shailow z0i1 layer. Aeria)l photography of the site indicates that a
filled backchannel (oxbow lake) type of soil deposit is present along the south-
west boundary of the landfill (USDA, 1953). This deposit is probably com=

posed of fine-grained materfal to the depth of the farmer channel (6 to 10 m)
(20 to 33 ft). This deposit may tend to hamper communication between shallow
groundwater on opposite sides of the deposit.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall 'afiltrating the lTandfill surface. Because the underlying alluvia) agui-
fer is hignly permeable, there will be little "mounding" of water beneath the
landfi)). Because the northern portion of the landfill has a level surface it
is 1ikely that at least half of the rainfall infiltrates the surface. The
remaining rainfall is lost to evapotranspiration and (to a lesser degree) sur<
face runoff. Due to the height of the berm, temporary impoundment of surface
runoff is a common occurrence.

No public water supplies are drawn from the alluvial aquifer near the West Lake
Landfi11. It is believed that only one private well (Figure 2.9) in the vicin-
ity of the landfill is used as a drinking water supply. This well is 2.2 km

(1.4 miles) N 35° of the forwer Butler-type building location on the West Lake
Landfill. In 1981, analysis showed water in this well to be fairly hard (natural
origins) but otherwise of good quality (Long, 1981).

Water ip the Missouri River alluvium is hard and usually contains a high
concentration of iron and manganese (Miller, 1977). The amount of dissolved
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Cenerally, the surface vegetation of the fnactive landfill gives way to barren
waste ground around the Butler-type Building location and the barren terrain
associated with recent landfi1) activities,

Animals were observed associated with these habitats, Cottontail rabbits
(Sylvilagus) were encountered most frequently and their fezal pellets were ob-
served on the lanafill, Density of fecal material was particularly heavy in
the thickets on the exterior slopes of the perimeter berm, In this regard,
coyote (Canis latrans) feces containing rabbit fur were observed. Small mammnals
(rodents) were not seen but could certainly be present in these areas. Llarge
ungulates also were not sighted, but tracks and feces of white-tailed deer indi-
cate that they utilize the lanafill,

The only birds observed were & crow (Corvus), several robins (Turdus), and white-
crowned sparrows ‘Zonotrichia leucophrys). This certainly does not reflec. the
extent to which birds utilize these habitats, for observations were made early

in the spring. It is readily apparent that returning migratory passerines Qould
vtilize the surface vegetation and berm thickets for nesting, cover, and feed
later in the season. It is also possible that waterfowl could vtilize the perma-
nent ponds on the landfill and adjacent to St. Charles Rock Road. Twelve scaup
(Aythya) and mallards (Anag) were observed oh the lagoon which serves as part

of the landfiil waste watzr treatment facility.

Smal) puddles contained characteristic aquatic invertebrates and at least two
species of amphibians, Casua) examination of these shallow waters revealed

three genera of snails (Physa, Lymnaea, Helisoea), an isopod (Asnellus),
cyclopoid copepods, and cladocerans, Aquatic insect larvae were not observed;
however, this does not rule out their presence. The sighting of a bullirog
tadpole (Rana catesbeiana) and sudition of spring peepers (Hyla), indicates

these ponds are utilized as breeding sites. No fish were observed in these
puddles c¢n the langfill surface; however, a dead gizzard shad (Dorsoma cepedianue)
was seen in the pond adjacent to St. Charles Rock Road. The only reptiles

seen were the water snake (Nerodia) and the garter snake (Thamnophis).

Although the northwest inactive portion of the landfill is posted with "No
Trespassing” signs, it was evident that humars do encrecach on these habitats,
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Fishing tackle was found tangled in power 1ines and trees, and spent smal)-
gauge shotgun shells were found on the 1andfil) surface and berms.

2.11 Pemographics

The West Lake Landfil) s located 1n the northwestern portion of the city of
Bridgeton, in St. Louis County, Missouri. Earth City Industrial Park {- located
on the floodplain 1.5 to 2 km (0.9 to 1.2 miles) northwest of the landfil),
Population density on the floodplain is generally less than 10 parsons per
square kilometer (26 persons per “quare mile); and Lhe daytime population
(Including factory workers) is much greater than the number of full=time resi-
dents.

Major highways in the area include Interstate 70 (1-70) and Interstate 270
(1-270), which meet south of the landfil) at Natural Bridge Junction (Fig~

ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, respectively,
west and east of the landfil)l, The Norfolk and Western Railroad passes lbout

1 km (0.6 mile) from the northern portion of the landfill (Figure 1.1). Lcmbcrt
Field Internatioral Airport is located 6 km (3.7 miles) east of the West Lake
Landfill, »

77 addition to factories at Earth City, plants are nperated by Ralston-Purina
and Hussman Refrigeration across St. Charles Rock Rosd. The employees of
Lthese two plants probably comprise the largest group of individuals in close
proximity to the contaminated areas for significant periods of time. The
Ralston-Purina facilities are located 0.4 km (0.2 mile) northeast of the
Butler-type Building location at the landfill. Considering that land in this
2-ea 1s relatively inexpensive and that » ch of it is z0ned for manufacturing,
industrial development on the floodplain « Tikely increase in the future.

Two small residential communities are present near the West Lake Landfill.
Spanish Lake village consists of about 90 homes and is located 1.5 km (0.9 mile)
south of the landfill, and a small trailer court lies across St. Charles Rock
Road, 1.5 km (0.9 mile) southeast of thr: site (Figure 2.1). Subdivisions are
presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the
1andf11) in the hills above the floodplain, Ten or more houses )ie east of the
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Yendfii) scattered along Taussig Road. The city of St. Charles fs located
north of the Missour! River at a distance greater than 3 km (1.9 miles) from
the landfill.

Areas south of the West Lake Landfi1l are zoned residential; areas on the

other sides are zoned for manufacturing and dusiness (Figure 2.2). Most of

the 1andfill {s zoned for 11ght manufacturing (M=1). Mowever, approximately
0.3 km® (0.12 wi2?) of .he northern portion of the landfill fs zoned for residen<
tial use; this includes the contaminated area around the Butler-type Builaing
site. The field northwest of the landfi)l between 01d St. Charles Rock Road
and $t. Charles Rock Road s under cultivation. Trends indicate that the
population of this area will increase, but the land will probably be used
primarily for industrial faciiities,
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Figure 2.3 Site topography and extesnt of contamination.
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3.2 Survey Results

External Camma

Figure 3.1 shows the two areas of elevated external radfation levels as they
existed in November 1980, at the time of the preliminary RMC site survey. As
can be seen, both areas contained locations where levels exceeded 100 uR/hr at
Im(3.31t), InArea?2, gamma levels as high as 3000 to 4000 pR/hr were
detected. The total areas exceeding 20 uR/hr were about 1.2 ha (3 acres) in
Area 1 and 3.6 ha (9 acres) in Area 2.

External gamma levels measured in May and July of 1981 decreased sfgnificantly,
especially in Area 1, because approximately 1.2 m (4 ft) of sanftary 1111 was
added to the entire area and an equal amount of construction fi1) was added to
most of Area 2. As a result, only a fex hundred square meters (a few thousand
square feet) in Area 1 exceed 20 pR/hr.  In Area 2, the total area exceeding
20 pR/hr decreased by about 10%, and the highest levels were about 1600 pR/hr,
near the location of the Butler-type building. '

Surface Soii Analyses

A total of 61 surface sof) samples were gathered and analyzed on site for gamma
activity. Samples were normally stored 10 to 14 days to allow ingrowth of radiua
daughters. Concentrations of U-238, Ra-226 (from Pb-214 and Bi-214), Ra-223,
Pb=211, and Pb-212 were determined for each sample. Surface soi) samples are
located in Figures 3.2 and 3.3,

In all soil samples, only uranium and/or tho:{ium decay chain nuclides and K-40
were detected. Offsite backgiound samples were on the order of 2 pCi/g Ra-226,
Onsite samples ranged from about 1 to 21,000 pCi/g Re-226, and from less than
10 to 2100 pCi/g U-238. In those cases where elevated levels of Ra~226 were
detected, the concentrations of U-238 were generally anywhere from a factor of
2 to 10 lower. In cases of elevated sample activity, daughter products of both
U-238 and U-235 were found.
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The varfations of contaminaticn with depth for Areas 1 and 2 are shown in
Figure 3.6. As can be seen, the surface elevations vary by about 6 m (20 ft),
and the highest elevations occur at Yocatfons of fresh f111. Contamination

(>$ pCi/g Ra~226) in severa) areas is found to extend from the surface to
sppreciable cepths, about 6 m (20 ft) below the surface in two cases. 1In
general, the subsurface contamination appears to be a continuous single layer,
ranging from 0.6 to 4.6 m (2 to 15 ft) thick, located between elevations of 13%
to 144 m (455 to 480 ft) and covering 6.5 ha (16 acres) total area.

In Figures 3.7 and 3.8, representations of the subsurface deposits are provided
On the basis of auger hole measurements., These representations are consistent
with the operating history of the site, which suggests that tha contaminated
material was moved onto the site and spread as cover over fi11 material. Thus,
one would expect a fairly continuous. thin layer of contamination, as fndicated
by survey results,

Nonradiological Analysis

Six composite samples were submitted to RMC's Environmenta) Chemistry Labora~
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate
trestment plant sludge. The results indicate a significant presence of

organic solvents in Area 2 samples. The results of the Teachate sludge

analysis were not as high as any of the soil samples.

A chemical analysis of radicactive material from both areas was also performed
by RMC's laboratory. Results show elevated levels of barium and lead in most
cases,

Background Radfoactivity Measurement

Various offsite locations were selected for ref: -ence background measurements.
The results of these messurements were within the normal range.
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Afrborne Radioactivity Analyses

Both gaseous and particulate airborne radioa:tiivity were sampled and analyled
during this study. Since it was known that the buried material consisted par-
tially or totally of uranium ore residues, the sampling program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first
was a scintillation flask method for radon gas and the second was analysis of
filter paper activity for particulate daughiers.

A series of grab samples using the accumulator method were taken between May
and August of 1981, A total of 111 samples from 32 locations was co)lected.
Measurable radon flux levels ranged from 0.2 pCi/m®s in low background areas
to 865 pCi/m?s in areas of surface contamination,

At three locations, repetitive measurements were made over a perfod of 2 months,
These results are plotted in Figure 3.9, As can be seen, significant fluctua-
tions were observed at two locations, The fact “..t the<e fluctuations were
real and not measurement ar.ifacts was later confirmed by duplicate charcéal
canister samples, as described below.

A tota) of 35 charcoal canister samples was gathered at 19 locations over a
3-month period. The results show levels ranging from 0.3 pCi/m?s to 613
pCi/m¥s. On 24 different occasions, the charcoal canisters and accumulator
were placed in essentfally the same locations, at the same time, for duplicate
sampling. The results of this side-by-side study show generally good
correlation between the two methods.

A set of 10-minute high-volume particulate air samples was taken to determine
both shorts1{ved radon daughter concentrations and long-lived gross alpha
activity. The highest levels were detected in November 1980, near and inside
the Butler-type building which has since been removed. These two samples
approximately equa) NRC's 10 CFR Part 20, Appendix B. alternate concentration
1imit of one-thirtieth WL for unrestricted areas.

*a addition to the routine 10-minute samples, five 20-minute high=volume air
samples were taken and counted immediately on the IG gamma spectroscopy system
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to detect the presence of Rn-219 daughters. Al samples were taken near surs
face contamination. 1n ada'tion to Rn-222 daughter gamma activities, Rn-219
daughters were detected by measuring the low-abundance gamma rays of Pb-211,
Concentrations of Rn-219 daughters ranged from 6 x 10-'! to 9 x 10-19 uCi/ce.

Yegetation Analysis

Vegetation samples included weed samples from onsite locations and farm crop
samples (winter wheat) near the nort’ «st boundary of the landfill, This loca-
tion was chosen because runoff from the 7111 onto the farm field was possible,
No elevated activities were found in these samples.

Water Analyses

A total of 37 water samples was taken: 4 in the fa)) of 1980, and the remainder
in the spring and summer of 1981 One sample was equal to the U.S. Environpen=
tal Protection Agency (EPR) gross alpha activity standard for drinking water of
15 pCi/1iter and that was a sample of standing walei near the Butler-type
building. Severa) samples, inclucing al) the leachate treatment plant samples,
exceeded the EPA drinking water screening level for gross beta which would
require isotopic analyses. Subsequent isotopic analyses indicated that the

beta activity could be attributed to K-40. None of the offsite samples

exceeded either EPA standard or screening leve).

In 198), MONR collected 41 water samples wh _h RMC analyzed for radiocactivity
(Table 3.1). Of these samples, § were background, 10 were onsite surface

water, 10 were shallow groundwater standing in boreholes, and 16 were landfin
leachate. From these data, background activity fs estimated as 1.2 pCi/liter
gross alpha and 27 pCi/1iter gross beta. Results in Table 3.1 show the

gross alpha in two water samples exceeded or equaled 15 pCi/1; the gross beta in
ten water samples exceeded 50 pCi/1. Most of the gross beta activity comes from
naturally occurring K-40 as determined from subsequent isotopic analysis.

In addition, groundwater samples im perimeter monitoring wells at the West

Lake Landfi11 were taken by UMC personnel and ORAU fn 1983, 1984, and 1986.
The well locations are shown in Figure 2.5 and the results are presented in
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Tables 3.2 and 3.3, Results in Table 3.2 show the gross alpha in two water sampl
slightly exceeded 15 pC‘/1; the gross beta were all below 50 pCi/) in all water
sampies. Table 3.3 shows analyses were below 15 pCi/)1 for gross alpha and 50 pCi,
for gross beta for all the wells,

3.3 Estimatfon of Radipactivity Inventory

In examining the RMC report for bore hole samples (Table 3.3), it is noted that
the naturally occurring U-238 to Th-230 to Ra-226 equilibrium has been disturbed.
The RMC report (NRC, NUREG/CR-2722) indicates that the ratio of Ra-226 to U-238
fs on the order ~7 2:1 to 10:1. This observation is consistent with the history
of the radionuciide deposits in the West Lake Landfi1l, f.e., that they came
from the processing of uranfum ores to extract the uranfum content and that the
radicactive material at West Lake came from the former Cotter Corporation
facility on Latty Avenue (presently occupied by Futura Coatings Company) in
Hazelwood, Missouri. This location contains rontamination from ore processing
residues from which uranium had been previously separated, leaving the daughters
behind at relatively higher concentrations. Additionally, it is noted 1n_tho
RMC report that the ratio of Th-230 to Ra=226 is on the order of %:1 to 50:1.
This indicates that radium has also been removed. Other data are avatlable in
the Latty Avenue site study (Cole, 1581). Table 3.4 presents the radionuclide
concentrations in Latty Avenue composite samples,

Using the RMC data and averaging the auger hole me_surements over the two volumes
of radicactive material found in Areas 1 and 2, a mean concentration of 90 pCi/g
was calculated for Ru=226. Also, the ratios of Th-230 to Ra-226 were esta-
blished since the level of Th=230 will determine the increase of Ra=226 with
time. Although the ratfo of Th-230 to Ra-226 ranged from 5:1 to 150:1, most of
the data were in the 30:1 to 50:1 range. To ensure conservatism in estimating
the long-term effects of Ra=226, a ratio of 100:1 was used for a)) further
calculations.

Using the Th-230:Ra+226 ratio of 100:1, the Th-230 activity is 9000 pCi per
gram. If the U-238 concentration (as well as U-234 which vould be similarly
separated from the ore) is a factor of & less than Ra-226, this implies about
18 pCi U-238 per gram. The total mass of radioactive material (having Ra-226
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concentrations of § pCi/g or more) 10 the landfi1) was
integrating the volume of redicactive material from graphs and nultiplying by
an average sofl density, resulting in 1.5 x 10'Y grams (150,000 metric tons) of
contaminated sofl. These numbers indicate that there are about 14 Ci of Re-226
contained with 1ts decay products in the radiocactive material in the landfin,
The material also contains about 3 Cf each of U-238 and U=234, and about 1400 C§
of Th-230. These estimates indicate the order of magnitude of the Quantities

to be Jsalt with, dithough the estimate for Th=230 is regarded as conservatively
large.

estimated by visually
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NUREG/CR-2727, Figure 7, p. 31

Source:

Figur2 3.2 Location of surface soil sampies, Area 1
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Figure 3.5 Location of auger holes, Area 2
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Figure 3.6 Auger hole elevations and location of contamination within each hole
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Notes: (1) B-u is defined in Figure 3.4.
(Z2) The blackened areas indicate the estimated extent
of contamination exceeding 5 pCi/g Ra-226, based
on surface and auger hole measurements.

Source: NUREG/CR-2722, Figure 16, p. 39.

Figure 3.7 C(ross-section B-B shewing subsurface deposits in Area 1
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Notes: (1) E-E is defined in Figure 3 5.
(2, The blackened areas indicate the estimated extent
of contamination exceeding 5 pCi/g Ra-226, based
on surface and auger hole measu. »ments.

Source: NUREG/CR-2722, Figure i9, p. 42.

Figure 3.8 Cross-section E-E showing subsurface deposits in Area 2
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Figure 3.9 Ri- 222 flux measurements at three locations in Area 2 (1981)
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Table 3.1 (Continued)

Type of
Sample # sample® Gross alpha (pCi/1) Gross beta (pCi/)
7013 L <3.0 1.30
7014 L <3.0 130
7015 L <3.0 103
7016 L <3.0 98.9
7022 L 3.45 107
7023 L <3.0 122
7024 L <3.0 86.7
7034 L <3.9 10.3
703% L <3.0 84.5
7036 L <3.0 69.6
1 L 7.3 80
4 L <3.0 26
Type of

Sample # sample* Ra-226 (pCiN) K-40 (pCi/)
7014 L <1.6 138
7015 L 3.9 136
7016 L <1.6 88.9
7022 L 2.4 104
7028 ] 1.6 124
*S = surface sample

B = offsite, background

G = groundwater from boreholes

L = leachate
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Table 3.2 Radiological Quality of water fn perimeter monitoring wells of
West Lake Landfili (concentrations reporied in pCi/1)

b

Well # Ra-226 Gross alpha* Cross beta* Gross alpha**  Gross beta**
18 . - o 12.9 12.%
59 <3 2.2 9.9 . .

60 ’ " - 20.% 20.8
61 . . " 2.7 13.9
62 <3 2.8 7.4 3.8 8.5
63 » - . 2.2 7.0
65 <3 12.4 3.1 5.7 6.3
66 <3 43 6.9 . .

67 <3 5 5.8 - .

£8 <3 18.2 18.8 . .
SOneR <3 -1 7.7 1.3 8.1

*Samples taken Nevesber 15, 1983,

**Samples taken March 21, 1984, by UMC personnel, analyzed by Environmenta)
Health Lab of St. Louis County Health Department, Clayton, Missouri,

**AWell #50 used as background.
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Table 3.3 Radionuciide concentrations in well water samples: May 7-8, 1986

Concentrations (pC1/1)

Radienucide well 50? wWell 51 Well 52 Well 53 wWell 54 Well 5% Well 56
Gross alpha 2.2 2.2 i.9 i1 4.4 4.8 5.7
Gross beta 7.5 4.4 7.5 i6 14 i4 12
Ra-226 --b -- -- 0.4 -- -- 0.2
Ra-223 s e = i.7 o i 0.3
U-total e = = 22 I ik 8.9
Th-228 - s e 0.5 . it 0.3
Th-230 s o o 0.9 - e 0.9
Th-232 — —~ e 0.3 — s 0.8

Depth to wate~ (m) 5.0 3.8 3.2 3.3 15.5 11.5 11..5
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Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuc]ide wWell 58 Weil 53 Weil 60 wWell 61 wWell 62 Well 65 Well 66
Gross alp;; 5.8 il i4 3.3 56 3.5 i.8
Gross beta 15 4af 19 i4 10 7.4 2.9
Ra-226 0.3 0.3 2.5 e 6.8 -~ --
Ra-228 2.9 0.5 1.6 -~ 0.6 - .
U-total i3 25 i9 S 2.3 -- --
Th-228 0.6 0.5 0.5 - 0.8 - --
Th-230 1.5 0.2 4.4 - e - —
Th-232 0.7 0.1 0.1 - 0 < - =
Depth to water (m) 14.0 Not 15 4.5 4.2 1.9 1.9

determined



{Continued)

Concentrations (pCi/i1)

Radionuc)

Gross alpha

Gross beta

K- 2[!)

Depth to water (m)
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Table 3.3 (Continued)

Concentratiens (pCi/1)

Radionuclide Well 81 wWell B2 Well 82 wWell B4 wWell 87 wWell 28 wWell 89
Gross alpha 7.9 17 9.0 13 1.5 11 3.7
Gross beta 16 47 18 27 1.2 i8 9.1
Ra-226 0.8 0.3 3.4 1.7 o L8 >
Ra-228 0.4 C.4 4.6 5.8 i 0.2 3
U-totai 4.9 i3 1.6 9.0 - 3.0 -
Th-228 0.9 0.4 0.2 0.6 e 1.1 .-
Th-230 0.9 1.8 0.4 1.3 o 1.5 -
Th-232 0.3 6.3 1.0 1.1 . 4.0 e

Depth to water (m) 4.8 5.1 3.9 7.0 9. 4 8.6 7.5
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. 2le 3.3 (Continued)

Concentrations (pCi/1)

Rad“onuciide Well 90 wWell 92 well 93 wWell 94
Gross alpha 2.2 F S 7.4 1.6
Gross bela 6.8 11 22 9.9
Ra-226 o 1.0 1.6
Ra-228 1% 0.8 1.2
U-total o4 17 6.0
Th-228 -t~ 0.5 0.8
Th-230 e 0.1 0.7
Th-232 e 0.4 1.6

Depth to water (m) 4.1 i3.1 4.7 2.1

“Refer to tigure 2.5 for well incation.

bDash indicates anaiysis nol performed.



Table 3.4 Radionuclide concentrations in Latty Avenue composite samples

Concentrations (pCi/gm)

Sample U-235 u-238 Th-232* Th-230 Th-228 Ra-226 Ra-228

Pa-231 Ac-227
Compesite 1 3.6 £ 8.3 82+ 8 2.3+06 8770 ;.100 21205 6421 231 0;6 114 & 2 205 ¢ 2
Composite 2 4.4 £ 0.3 62 = 15 1.52 0.5 8950 ¢ 370 2¢ 205 50+ 1 1,52 0.5 1178 Not
Performed
: Average. 4.0 £t 0.2 72 ¢ 9 1.9+ 04 886019 21:203 S57¢t1 19204 1i6 ¢t & 205 ¢+ 2

*Based on Ra-228 and assumption of secular equilibrium of thorium decay series.
**Errors are 20 based only on counting statistics.

Source: Table 2 (Cole, 1981).



4 APPLIC/BILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technica) Position (BTP) which identifies

five acceptabie options for disposal or onsite storage of wastes containing
‘ow levels of uranium and thorium (46 FR 52061, Cctober 23, 1981), Options 1-4
provide methods unaar 10 CFR 20.302, for onsite disposal of slightly contame
inated materials, e.o., soil, if the conzentrations of radioactivity are sma))
enough and other circumstances are satisfactory, The fifth option consists of
onsfte storage pendiry svailability of an appropriate disposal method. Table
4.1 shows the radi~znuc)ide concentrations specified for the disposal options,

The materia) present in the West Like Landfil) is # 7 = of natural uranium
with daughters, although the daughters are not now 1. equiliorfium, As
mentioned above, the average concentration of Ra-226 in the West Lake Landfill
wastes is about 90 pCi per gram, -<ich (considered by i.self) falls into
Option 4 of the BTP since Option 4 criteria c.e ~ontru)led by the Ra-226
content in the wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be
accompanied by 100 pCi of Ra-226 per gram). However, because of the large
ratic of Th-230 radicactivity to that of Ra-226, the radiocactive decay of the
Th=230 will increase the concentration of its decay product Ra-226 unti)
these two radionuc)ides are again in equilibrium. Assuming the ratio of
activities of 100:1 used above, the Ra-226 activity will increase by a factor
of five over the next 100 years, by a factor of nine 200 years from now, and
by a factor of thirty-five 1000 years from now. All racionucliides in the
decay chain after Ra-726 (and thus the Rn-222 gas flux) wil) also be increased
by similar myltiple.. Therefore, the long-term Ra-226 concentration wil)
exceed the Option 4 criteria,
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ACTION ALTERNATIVE CONSIODERATIONS

k|

The radioactive material as it presently exists does not pose an immediate

health hazard for individuals living or working in the area of the landfill,

However, there is a long-term polential for the radicactive material to pose a
health problem. Therefore, this sectfon discusses six (A~F) possible courses
of action, of which all but A and D are cc¢ jered temporary. Optio~ A, in
which no remedial action

ncentrations of
is described for ¢

to Public Works and “tdv‘)’

Option A No Reme
the West Lake site. Th
condition.
areas would be available for demolitior 1] placement and
closure, is not certain how much additional ou emplaced.

would be followed by normal landfill closure operations,

Jeast 0.61 m (2 ft) of com-
acted fina) cover. A 0.3-m (1 ft) 1 f topsoil would be placed over the
pgraded to support vegetation ablishment of a vegetative cover

e

ire seeding, Yiming, and fertilization. Surface seeps of leachate
Maintenance of the monitoring wells would be required to
MONR 'O\l MDNR require such ac
After ¢
inty Recor

ion of the




There would be no further cost under this option since no remedial actions would
be taken; f.e., costs are rurma) landfill costs.

5.2 Optis . _abilization on Site With Restricted Land Use

Two areas in the landfill contain radioactive material. Therefore, the work
required for this option is described separately for each area. Never-
theless, restrictions would be imposed on the use of land within each area,
This would discourage future activities on these areas which might Expose
individuals to radioactivity. No additional landfil) would be permitted to be
deposited on either area,

Area 1

It 1s believed that a total of 2 to 3m (7 to 10 ft) of soil has been added

to most of Area 1 since the 1881 land survey by RMC. This cover has altered:
the radiation environment of the site. Measurements by Oak Ridge Associated
Universities (ORAU) personne) in March 1984 (Berger) showed that only a very
small area exceeded the exposure rate of 20 yR/hr at 1 m. By extending the
cover 20 m (66 ft) outward in al) directions from the area showing an unaccept-
able surface exposure rate, the shallow wastes likely to give high rates of
radon emanation will also be covered. The amount of radicactive debris in
Area 1 is relatively minor compared with that present in Area 2. Therefore, a
soil cover of 1.5 m (5 ft) is considered adequate to reduce surface exposure
rates and radon emanation. After the soil cover is in place, a layer of
topsoil 0.3 m (1 ft) thick would be emplaced, seeded, and mulched.

Area 2 o S

Vegetation over Area 2 as well as on the slope of the berm would be cleared and
placed in the demolition portion of the landfil) or disposed of as is convenient.
Brush should not be left in place and covered since this may reduce the integrity
of the soi) cap. Grass should be mowed, and may be left in place,

The berm on the northwest portion of the landfill which contains an estimated
7,500 m* (9,800 yd?®) of cor.aminated soi) would be excavated and redeposited in

o=2



layers in a secure portion of the landfill. The actual amount can be etermined
by survey during implementation of the work.

A1l equipment and materials now stored over Area 2 would be removed to other
portions of the site or disposed of as is convenient to the owners. Gravel
piles found cn Area 2 should be removed to other portions of the site after
having been surveyed to ensure that contaminants have not been mixed with the
gravel. However, the lower 10 to 15 cm (4 to 6 in.) of rock should be left in
place and covered with the sofl cap, since this gravel may have become mixed
with contaminated sof),

Such stabilization would place the contaminated soi)l well below the surface and
would prevent radioactive materials from eroding as can now occur along sections
of the berm. Stabilization would require emplacesent of a soil cover of 48,000 o
(63,000 yd?) to give a fina) slope of 3:1 with 1.5 m (5 ft) of soil at the top
of the berm. At least 1.5 m (5 ft) of soi) cover would be used, as this much
soil will be required to reduce radon gas exhalation. The final slope of 3:1
on the berm would be shallow enough to prevent failure and, after the covir is
emplaced, it should be further covered with at least 0.3 m (1 ft) of topsor)

and seeded with native grasses to prevent ercsfon. The slope would be directed
radially outward from the center of the cap. An interceptor ditch would be
previded around the cap to channel runoff and prevent jullies from being cut
fnto the stabilized cover. The cover soil presently used in the landfilling
operations may be used to stabilize the berm. This soil is a clay silt (loess)
excavated near the West Lake Landfill site.

The portion of Area 2 to be covered by the soil cap includes that portion of
the landfil]l identififed in the RMC survey as having surface exposure rates
greater than 20 yR/hr at 1 m (3.3 ft) above ground level, along with those
areas in which auger holes revealed radium-bearing soil within 1 m of the sur-
face. The shallew contaminants may be sufficiently shielded to produce low
surface exposure rates; however, these shallew deposits will sti‘l produce
raden emanations greater than the desired level of 20 pCi/m?s. Therefore, the
soil cover must L2 exte~ded over these areas of shallow contamination.

53



The cover sof) used should be capedle of compaction to a permeability of less
than 10-7 ca/s 1n order to keep radon release and sof) leaching as low as pcse
sible. This value s based on common practices used for sealing of hazardous
waste landfills. Because accurately measuring permeadility of this magnitude
fs difficult, the value of 10-7 cm/s should be used only as a target cri-
terion which should, if possible, be bettered. If laboratory testing of the
cover sofl presently used at the West Lake Landfill indicates that this perme-
ability can be achieved, this soi) would be acceptadble for use as the soil cap.
Otherwise, clay sofl would have to be imported from of f the site to be used in
constructing the sofl cap.

The overal) estimated cost for the required work unger Option B is approximately
$360,000 (Table 5.1) and would require about 2 months to complete, Costs of this
option may be higher if the total quantity of contamirated materia) to be moved
fs higher than the estimated quantity,

.3 Option C: Extending the Landfil] Off Site

Soil eroding on the northwest berm of Area 2 is carrying contaminated soil off
the landfil property onto an adjacent cultivated fie'd. A contributtng factor
Lo the erosion is the steepness of the berm, It woulc, therefore, be desirable
to lessen the slone's steepness by extending the berm znto the adjacent field.
This option would require the acquisition of approximately 2 ha (5 acres) of
land not owned by the landfill company.

In this option, Area 1 would be treated the same as in On*t’un . The contamin-
ated portion of the northwestern berm of Ares 2 we id not be disturbed. Instead
tie existing berm would be extended 13 to 16 m (42 to 32 ft) onto the adjacent
field. This would require an additiona) s0lid volune of approximately 20,200 m?
(26,400 yd®) to give a fina) slope of 3:1 with 1.5 & (5 ft) of soil on top of
the berm. As in Option B, this cover should receive an additional 0.3 m (1 ft)
0f topsoi) and be seeded with nati-. . Jrasses to prevent erosion.

Th s option will require the relocation of three transmission poles. AlY other
necessary work for Option C is as drscrited for Option B,



The overall estimated cost for required work under Option C is approxi itely
$470,000 (Table 5.2) and would require about 2 months to complete. Ths extent
of work required under this option 1s well defined.

5.4 Option D: Removing Radfoactive Soil and Relocating It

This option would involve excavating and removing all contaminated soil and
debris from the West Lake Landfill and relocating ft to an authorized disposal
facility.

Vegetat’on over Areas 1 and 2 would be cleared and placed in the demolition
portion of the West Lake Landfill,

A1l equipment stored on the two contaminated areas would be removed to another
portion of the site. Gravel piles in Area 2 should be removed. The lower 10 to
15 cm (4 to 6 fn.) of rock should be left in place to be disposed of with other
contaminated materials, since this gravel may have become mixed with contaminated
soil at the surface. '

The areas known to contain radicactive contamination at levels above the action
criteria (20 pR/hr at 1 m) would be excavated initially. Next, the excavated
area would be surveyed to determine the extent of contamination remaining. Ex-
cavation wou'ld continue until unacceptable levels of contamination have been
removed. Iwnediately ¢fter excavation, .he soil would be placed in 208-1{ter
(55 gal) app: ved drums or other approved containers) for transport. Contain-
ment in the drums will prevent the spread of dust and loose soil during
transport,

Some of the nonradiological hazardou. material known to be present in the
1andfill could present a terious danger to workers should they excavate into
this material. Proper precautions should, therefore, be taken as the work is
being performed.

Estimated costs under Option D would be $2,500,000 (Table 5.3). Transporting

the contaminated soil to another site and emplacing the material there would
significantly add to the cost. This option could be completed in about

9+9



3 mc ths, providing that a suitable disposal facility were availadble to recefve
_the contaminated waste,

5.9 Optfon E: ficavation and Temporary Onsite Storage in a Trench

Under this option, as much radioactive soi) would be excavated as in Option D
and would be placed in a specially prepared trench on the West Lake site but
would not be placed in drums. This trench would become a temporary regository
for the radfoartive soil, The trench would be surrounded by an impervious clay
linar to minimize leachate production and transport into the groundwater system,
The cap should give acceptable rates of surface exposure and acceptable rates
of radun gas release,

As under Option 0, surface vegetation, machinery, and piles of crushed rock
would be removed from the surface of areas to be excavated. Design of the
trench is based upon the "secure landfi1) concept" (Shuster and Wagner, 1980)
with three primary functions: eliminate direct gamma-ray exposure at the ground
surface, reduce radon emanation, and prevent Teaching of radfonuclides to the
groundwater system,

The excavated area would be cut to a maximum elevation of 140 n {460 ft) ms)
over the area to be covered by the trench. The base of the trench would cover
an area 120 x 120 m (394 x 394 1) and would have a negligible slope. Low spots
would be filled with borrow sof)® compacted to at least 90% of its standard
Proctor density (SPD). Once the base for the trench has been leveled to a
final elevation of about 140 m (460 ft) ms1, a blanket of borrow sofl at least
1.5 m (5 ft) thick compacted to at least 90X SPD would be emplaced, Specifica~
tion of compaction of this underlayer s based on the requirement of avoiding
subsidence which could cause the clay liner to crack and fai). A clay liner
would be placed above the underlayer. The liner would be 0.5m (1.6 ft) thick
and would have a permeability less than 10-# cm/s (4 x 10-° in. /s). An
impermeable plastic liner could also be used.

*Borrow soil refers to a clayey-silt loes: 301) Conservation Service type CL)
éxcavated southeast of the site for use as caily cove in the landfi)ling
opuration.

5-6



Sides of the trench would be built at a 3:1 slope up to the level of the surround-
ing undisturbed landfi11 surface, about 143 m (470 ft) ms). The walls would
consist of an underlayer and liner as described for the base. A layer of
crusher=run 1imestone 0.5 m (1.6 ft) thick would be placed on top of the liner
to allow leachate buildup in the trench to be monitored and to facilitate pump-
ing should leachate buildup become a problem.

After the base and wails of the trench have been built, the previously exca-
vated debris would be placed in the trench. Then the remaining radioactive
debris would be excavated and placed in the trench, As excavation proceeds, it
will become apparent how much volums the trench must have to contain all the
contaminated sofl. At this point, the walls of the trench would be raised to
an appropriate level. Excavation and filling can then proceed until the work
is complete. The final thickness of debris is expected to be from 4 to 6 m

(13 to 20 ft).

A cover, as described below, would be placed over the debris. A 1 m (3 ftf
layer of borrow soil compacted to 90% SPD will be placed over the debris. #

clay liner 0.5 m (1.6 ft) thick of permeability less than 10-® cm/s (4 x

10-9 in./s) would be placed over the borrow soil blanket. A 0.5-m (1,6-ft) layer
of crusher-run limestone would be placed over the clay layer to prevent
infiltration water from building up over the 1iner. A cover soil laye of
average thickness about 2 m (7 ft) would be placed over the rock layer.

The cover soil would be compacted and built with a surface slope of from 2X to
4% to minimize erosion. Three-tenths of a meter (1 ft) of top soil would be
placed over the cover layer and would be seeded and mulched to establish a vege-

tative cover.

Once the trench has been prepared to accept the soil, workers may begin to
excavate contaminated soil. As under Option C, an initia! excavation would
remove the area of known contamination, and a cleanup phase would remove all
s0i) containing =2#¢anuclide voncentrations above an action level of 15 pCi/g
Ra-226. As soon as the soil has been excavated, it would be hauled to the
trench and emplaced. The contaminated so0il should be sufficiently compacted to



prevent settling, to maintain the integrity of the soi) cap. As fil) is being

emplaced, the pipe for a monftoring well would be extended upward from the base
of the gravel underdrain. This well should be designed in a manner that would

allow future fnstallation of a pump for drawing off leachate should this become
necessary,

Costs for Option E would be approximately $2,150,000 (Table 5.4). The estimated
costs vary somewhat, since the exact limits of excavation cannot be defined unti)
work begins. This work would require approximately 4 months to complete,

5.6 Option F: Construction of a STurry wall to Prevent Offsite Leachate
Migration

Under Option F, radicactive soi) would be 1eft in place at the West Lake site.
The wastes would be stabilized by means of a sofl cover (as undar Option B) and
a downgradient slurry wall would be built around the contaminated scil. The
slurry wail would be intended to keep leachate from migrating off site., This
remedial action would be somewhat more effective than Option B in reducing the
potential for groundwater contamination. However, costs incurred would be
substantially nigher than these for Option B or C. PRenefits would be 'nearly
fdentical to thosy derived by the soil cover and berm stabilization alone; the
sole advantage of uption F over Option B or C would be greater protection to
groundwater in the Missouri River alluviue.

Vegetation, machinery, and piles of crushe: rock would have to be removed as
described for Option 6. A slurry wall would be constructed by excavating a
trench [approximately 1 m (3.3 ft) wide] to the depth of bedrock. This trench
would be bored cut in the presence of a suc weighted with bentonite (clay) to
keep the walls from collapsing and to keep groundwater from intruding into the
trench. The trench would be excavated in sections 6 to 8 m (20 to 26 ft) long.
Once a section of trench has been excavated, concrete would be poured by tremie
into the trench to displace the slurry. The final slurry walls would eac
consist of a concrete slab about 1 m (3.3 ft) thick extending to bedroci 4
partially encircling the bodies of radicactive soil in both Areas 1 and .. A
total of approximately 1300 linear meters (4,300 ft) of wall would be con-
structed to depths varying from 5 to 15 m (16 to 50 ft),
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After each of the slurry walls had been empls ed, fil) woula ue adde. along the
face of the berm to stabilize the slope. Finally, a sof) cover would ‘e placed
over the contaminated areas. The berm would be stabilized and the soil cover
would be placed as outlined for Option B.

Costs of work required for Option F would be approximately $5,600,000

(Table 5.5). The exact amount of slurry wall cannot be deternined until work
s begun; therefore, this Cost will be highly variable. Since the walls should
extend to bedrock, the depth of soi) and landfill debris wil) govern the depth
of the required wall. Slight errors in estimating the depth of alluvium could
result in large errors in the cost estimate. It is estimated that it would
take 6 to 8 months to complete this option.
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Table 5.4 Itemized cost of remedia) action, Option €
[tem Quantity Unit price Cost Reference
Prepare secure trench 80,000 m? $9/m? $ 720,000 *
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 '
Remove Shuman building $ 6,200 o
Bury clean rubble 230 w? $12.5/m? $ 2,875 .
Excavate contaminated 70,000 m? $5.25/n3 $ 367,500 .
soil
Site decontamination 27,600 m? $1.40/m3 $ 38,640 t
Emplace contaminated 70,000 m3 $10.3/m3 $ 722,200 .
soil
Monitorira well “ee maa $ 6,000 -
Seed and mulch cover 0.08 ha $2,165/ha $ 200 1
Subtotal $1,868,980
Contingency @ 10% 186,500
Engfneering and lega) 93,450
fees @ 5%
Estimated total cost $2,150,000

* Dodge Guide to Public Works and Heavy Construction, 1984,

**Ford, Bacon and Davis Utah, Inc.,
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978,

(This Butler-type building has already been removed.)
t Based on best estimate.

9*1)

"Engineering Evaluation of the Latty
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The instructfons in this guide in conjunction with Tatles T and 11
gpecify the radioactivity and radfation eupnsure rate limits which
should be used {n mccomplishing the decontarination and survey of sure
faces of premises and equipment prior to abandonment or release for
unrestricted use. The limits in Tobles I and 11 do not apply to premises,
' equipment, or screp containing induced radionctivity for which the radie~

i logical considerations pertinent to thedr use may be different, The
release of such focilities or jtems {rom regulatery control will be con-
gidered on a casc-by-case basis.

e 1. The licensce shall make a reasonable effort to eliminate residuel

: contanination,

A - 2. Radicactivity on equipment or surfaces shall not be covered by paint,
it o plating, or other covering naterial urless contamination levels, 2s
B o determined by a survey ond documented, are below the limits spccified
4 in Tobles I or 11 prior to applying the covering. A reasonable effort
& ¢ ) " must be made to minimize the contamination prier to use of any
. O covering. ' ;

\

- o 3. The radiozetivity on the interior surfaces of pipes, drain lines,
g ' or ductworl shall be deternined by making wmeasurcments at all traps,
3 Do o '« and other appropriate access points, provided that contamination at

r ¢ . these locations is likely to be representative of contamination on

. Ll the interior of the pipes, drain lines, or ductwork, Surfaces of

gabs (F . premiscs, egquipment, or scrap which are l1ikely to be contaminated

B ‘. s but are of such size, construction, or location as to make the surface
, g8 g ' " 4naccessible for purposes of measurement shall be presumed to be

Eost . ‘ contambiated in excess of the limits, ~

- | &, Upon request, the Cosmirsion may authorize a licensce to relinquish

okl ' ~ posscscion or control of premises, equipment, or scrap having surfaces
5 . contaminated with materials in oxcess of the limits specified. This

b i . may dnclude, but would not be limited to, special circumstancea such

& ~ as razing of buildings, transfer of premises to another erganization
o . : continuing work with radicactive materjals, or conversion of faciliites
a8 ‘  to a Jong-term storage or standby status, Such requests must!

. ‘a. Provide detatled, specific information describing the premines,
‘ cquipmont or serap, radicactive contaminants, and the nature,
extent, and degree of residual surface contamination.
\-
b. Provide a detafled health and safety analysis which reflects that
the vesidual amounts of waterdula on surf{ace arcas, topethey with
: other considerat Jons auch an prospective use of the premloes,
b By ' cquipment or sevap, are unlikely to vesult in on unveasonalile
i . rick to the health and safety of the public,

-
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SURFACE COSTAMINATION LIV LS
SR AL =

. ' TAZLE 1 TAZLE 11 g
: : T 33 (4 s D S
1sozcrz (P zora’Y anvouastz ) ) rora'? pregeasir ) )

‘ Demat, T-233, U-228. 10,000 dpn 6/100 cs’ 1,000 &pn o/100 cw Avérage " ~
—.mgr, TH-132, ard 5.000 épa /100 ca® 1,000 &7 al100 €=
ess~=‘ate? lecey products

25,008 ép3 a/100 =1

- ’ -
esy 1,000 dpn /100 enl 100 dpm /10 2 53;y~:-( ' X

00 dpa a/100 ¢

“‘
>
o
N
o

s
7 500 ¢pa o/100 <o

‘ P (62 ~ 7100 2 (%)
Tetp-gany e=liters ({so- _ 0.8 srad/hr at 1 eo 1,000 ¢pm B-y/100 €= Averase 5 2
-o=es with Lec2y rodes ‘ 0.2 nr2d/hr at 1 <o 1,909 &= L-¢/100 ¢=

o Re= tha= alzha e—ission .
¢ ‘ -
or sroniz=esus fissian) J . Yarimy )
1.9 rrad/kr at 1 c= '
e da e ———————————————

(1) Tither Tadle { or Tablie 11 ray be used. For exazple, 17 all heta-ga mn rendings vere less than 0.6 =~rad/hr al 1 €=,

- L 3
—able 1 couid Se veed; but {f the raxinue reoding vere O f mrad/br, naterial could be veleased vndet Tavle o sraviding
- ghe puoTe uss less than 0.2 ¢ d/hr

one exists, the linits establ

(2) “-ere g = prem CcCOT -*n3rion Sy doth 2lohs ond beta-ganra emitting fsctop<s
Mo-=ap-——a e=lzting isolopes shall spply {ndesendently.

sn =his tadle, 492 (disinzegrections pex ninute) Deans the rate of emission DY radioactive raterial a3 lezenioed
by coTzezting TINC counts per ninule oh-erved Sy an appropriate detector and count Tate reter for bacugrousd, efliciency

~ t - 3
g2 ges—etric fecrors assoctated with the instrud ntation.
» ~
(L) The e-oUms 0f veanvable rzZioactlive rarte-ial per 100 < of surfzce area shall be 2otermined by wiping thaz ares with
¢ fajrer OF fr ahsorbent paper ENC uith the aprlicatien of modcyate Pressure, ard 3ssessizg the =D0w=< of radloactive
—p-p-221 on the wije v eh an add-coriate {~struacat of knowm e“ficiency. Ino lerernining TesovIdae ce~tr=iration on
- a . - Ay - - vV -
. ' » . . " 3 ) A
oh*e-zs ¢f lesseT curface area, toe sertinear levels ehail Se reduced propeztionalily, avd the entire s -3ce shall te wviye
(5) Vezs-Ted rhrouch rot —ore THan Y nillizra-s pecr sSqQuartc cantimera- of total absoroet.
. = o
(5) YessurcTenis of tn-al ceataTine=s siwzll not be aver core than 10 sguare octers. For objects of lesser 3cr.ace




UNITED STATES
NUCLEAR REGULATORY CONmISSION
WASHINGTON, D C. 708586

SEP €7 1990

MEMORANDUM FOR: John H, Austin, Chief
Regulatory Branch
Division of Low Level Waste
Management and Decommissioning, NMSS

FROM: Charles J. Haughney, Chief
Fuel Cycle Safety Branch

Division of Industrial and
Medical Nuclear Safety, NMSS

SUBJECT: TRANSFER OF WEST LAKE LANDFILL

This memorandum 1s written confirmation of the transfer of project management
responsibility for the West Lake Landfill, Bridgeton, MO, Docket No. 40-8801.*
from the Fuel Cycle Safety Branch, Division of Industria)l and Medical Nucleari
Safety, to the Regulatory Branch, Division of Low Level Waste Management and ?
Decommissfoning, as arranged in our meeting with Robert M, Bernero, Director,
Office of Nuclear 'aterfal Safety and Safeguards, on August 29, 1990, The

transfer is efective as of the date of this memorandum,

Char1e§ J Haugh ei Chief
ra

Fuel Cycle Safety nch

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Safeguards
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1. This form is suthorized for use in conncetion with
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