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,

ATOMIC ENERGY CCMMISSION*

tact Of f tcc Dm: 470
St. Cliarice, iliscouri 63301 .

;*

f
SEP 1 l' l. .'/V'r
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.

.
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.

'

'

if r. W. _ C. [Tralick, Attorney .

:Mostern Department
The llartford Incurance Croup

.

ilartford Plaza,_ Chicago, Illinois 60606

Subjects PCKroD1AllCE DoltD 1:0. 3725238 - AEC CONTRACT No. AT-(23-2)-56,
.

.
. .

,

-Dear lir. Tralick .

-
-- .

-This is to _ advise that the performance of the wrk required under AEC.-

Contract.No. AT-(23-2)-56, dated February 25, 1966, vich continental
'

liining' and-liilling Company, such performanco having bec'n guarant'ced by -
.

|you under -your, Performance rond, dated February 28, 1966, in the amount
,

of $50,000.00, has been cocipleted 'and finnily accepted by the - Atomicw

' Energy _ Co:cicsion, acting for and on behalf of tho United States of - -.

. .. .

s America.
'

Very truly yours,

'

.

F. H. Dc1cher
Site Repreocntative

.

*

:cct :Hr. Tay A. Peck
--Claim Supervisor. -

' E'
,'

' -'- St.1,oulo ReCional Of fico ..,
#'" <'' '

= The tiart ford Insurance Group -i ,
. ''

.

'.t 4'*

*'.8... y' *-

'

.~ bec: -Mr. D. L.' Oakicy, Jr. , OR00
-

. _

.. *

., .
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Q1 - Sup rfund hazardova waste site listed under the :W
. ; Comprehenswo Environmental Response, Compensation, and Uability Act (CERCLA) as amended in 1986

,

'
. o- ~+v,

, |, l} -I'

d 5 1 8 b il$i1 -

Bri&)eten, N b ari
. .

Missouri, about 16 miles northwest of downtown-St. Icuis.Westlaka Iardfill covers 200 acres-in-Bridgetcm, St. Icuis County,
.

mp
i
i

adjacent to prime agricultural land and is in the flMkin of the Missouri'Ihe area is
River.

Botveen 1939 and the sprity of 1987, limestens was quarried on the -' site.
solid ard liquid industrial- wastes, municipal refuse, and ocnstruction debris.Startirq in-1962, portions of the property were used for landfilling of
residues and soil in two areas c:: wring a, total 'of 16 acres of the WestlakeIn 1973, cottar Corp. rHW.of yar 43 000 tens of uranitna are process 11g

..Iardfill, accordirq to a Nuclear Regulatory crmkeicn (NBC) report publisted
.,

y in 1977.m ,

3
,

In 1976, the Missouri Departant of Natural' Resources (ME15t) closed theunrogulated lardfill'.
portions of the:200-acre site.Since then, MElm h:s issued several permits for various-

Currently, an cperating sanitary landfill has
= a permitted area of 52 areas, and an operatirq demolitaan landfill has apermitted area of .22 acres.

, a;'

|1985 ard 1986 by a consultant to the wner of the lanifill. Uranium was detected in on-site _ ronitorirg walls in tests conducted in-)An estimated 60 .
people obtain drinking water from private walls within 3 miles of the sita. }-
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- U.S. Environmental Protection Agency /Romedial Response Program-
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,

Traneis Ia1dvin*Pww.n(s) on chage of N Inc21ty'. _

13570 se. ekarten Rnek Rnna

Bridreton. Mis souri

% g %,,r., John Madran Dese: Februarv B. 1989.
GenxW deso'Moe of N taaery:
(for exarnee. :anA1, asise, w A cont. der, rpes of Mzarnous abstucas: locaen of the
locaty; contarwnamon ww :( mapr ccreem: t, pee of in8orm45an re+ood er rams; ogwry acnon, esc.)

The Westlake 1,andf111 has been an active landfill for over tvo

decades. It is located on the Missouri River Flood clain in

nerancing emn4rmev.S t . Louis County. Minneuri. In additinn en

refuse. it han also neeented vanten from ekemiemi nrnAnreinn
!

facilitien nna unranium orne *=4ne far414ev nn. en ek. nk .rv.A
,

ek. vaise. nF maine e n v.r . cnrelenne nf urantirm _ ,

4e eka ernimAunene vn it. *%. snutFn, at .annearn 4_e n=pA na a

8*"pplyforsomelocaljesidents.r su Chemical anddrinkdag vat -

sN "29 9 $1.02 ** * 8. 00 , = NS-

SFt * NS NS=Not scored
*

radioWr5 1 data from vater vere itned en arnre ek, =4ee. Tk4= 4. a

state lead site.
FIGURE 1

HRS COVER SHEET
'

f.*FrancisBaldvinistheregistere agent for the owner and operator' .

3 of Westlake 1.andfill.
.
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Orp,nc #44)r %vta .','m $,%gt
_
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\-

ass *%. . s 'sa.ue NiG das. , R ef. .g4ote
-

If,ucie C.ies olier Score (Sections

G o e.. n sd n ei. e @
_-

0 i 4 3.i,,

If obsened release is 9 ven a score of 4$. proceed to line a
If ooservoo release la given a score o10. procsed to line

@ Moute Characteristics
'

3,3 -Depth to Aquifet of 0 1 -2 3 2 4Concern
Net Procloitation 0 1 23 1 3'

Permeadmty of the 0 1 2 3 1 3
*

Unsaturated Zone
Physical state 0-1 2 3- 1 3

TetaJ Aovte Charactortsdes Score 15

b Containment 01 2 3 1 3' 3.3

b . Waste Characteristica
*

3.4Toxicity /Perstatsoce 0 38 91215 @ 1 18 14 .

14azarcous Waste 0 1 2 34 5 8'7 h 1 8 8 jOuanoty
'.

s

.

.

Total Waste Charactenstes Score 26 28

@ Targets
- 3.S

'

Ground Water U.*e '0 1- 2 3 9 9
Distance to Nearest 0 4 to 1 '16 40

'

WeillPoovlate 12 18 20
Served 24 32 35 80i

.

Total Targets Score #'.

5 s

@ If line (1 tie 45, multisfy @ u @ z @
'

'

if line @ -to 0, rnuttivy @ s @ @ @ 29250 57.330
,

'

@ otvide line @ by 57,:n0 and multiply by 100 sgw = 51.02 -

FIGURE 2
,

GROUND WATER ROUT 2 WORK SHEET-
.

e e.

-

.

_ _ _ _ _ - -
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Surface Water Route Wort Sheet -
,

. Aatmg Factor Assigned Value Wu% Maa. R:-%(Circle Onel plier Score (S s.:t.co) ,

h1 Observed Rele**. 44 - 1 46 ' 4.1
*

.

If observed release is Olven a value of 48 proceed to line @.
- If observed release is given a vaJue of 0, proceed to line - @

,

@ nout. Cnaract.n.u u.

Facility Slope and Intervening 0 1$$ . i 2 -3,

Terrala.

1.yt. 24Ar. Rainfall 0 1 3 1 2 3
Distance to Nearest Surface 0 1 3 2 4 8
Water '

Physical State 0 1 2h 1 3 3

[,- Total Route Charactedsucs Score 11 16
*

1 3 's 4.3M Containment 0 1' 2 @,

@ Waste Characteristics 4.4
Text:ltyIPerstatence 0 3 8 91215 h 13 'te

7 h ,1"
Hazardous Waste 0 1 2 34S 8 1 g- 8-
muty-.

#\f
- -

N *

Total Waste Characteristics ! *e 26 26

Targets 4.S

h3 3 6 g-Surface Water Use 0 1

Distance to a Sensitive $1 2 3 2 0 g
"

Environment
'

Populailon Sefved/Ctstance 'b4 8'~4 10 1 0 40-

to Water intake IT 14 14 ' M > .

* A Downstream , 24 30 32 36 40 - !.

* - .

Total Targets Score 6 $5 .

@'E @$ if line @ is AS. multiply 1

It line @ .is 0. multipty El a @ x @ x @ 5148 64,360*-

@ oude inne @ try 64,25o and muluply ny too .s ,- 8.00

,
~

'

FIGURE 7
*

'

' SURFACE. WATER ROUTl! WORX SHEET
'

. .

spi
'

-

/47. .

. -. - - - -.
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'

e.

'
.

&; .

NOT SCORED
,

'
.

.
,

Ak e Wort'5heet
' *

AsWood Valve Mult> Mas. Aet.
*

A"W I**'" N#'(Cecie Onel pilot Score (Seenoel.

O Cteserved Release 0 46 - 1 44 S.1 .

.

Date and Loc 4Uon:

Sartolteg ProtocoP.

*

If line t 's 0. ths 9. . O. Enter on line L1
If line 1 is 4 Aen proceed to line E.

.-.

$ Waste Charac~ ;a 5.2
Reacttvity a- 0 1 23 1 3 ;

incornpatits.. y -

Toxicity 0 1 23 3 $
Headous Waste 0 1 2 34 S 4 7 8 1 4
- Quantity '

*

2

I<
ea

i.

Total Waste Charactenstles Score 20 '
_.

@- Targets S.3
Pop.44t$on Within- L- 0 9 12 1$ 14 1 30
~ 4-Mile Radius i 21 24 27 30
Clstance to Sensitive ' O 1 f.3 2 6
Environment '

Land Use 0 1 23 1' 3

..

.

'

.
,

b
.

;. . . Total Targets Score 30

a@s@ 36.100Muttlply t

$ Olvide Inne @ by 35.100 and mutuoty try 100 Sa=
.

FIGURE 9.

*

AIR ROUTE WORK SHEET

BM/
M/

.
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,

.

y.: ,

.

.

s 32
1

,
.

croundwater moute score (s .)g 51.02 2603.04 *'

surface water moute score ($,,)
,

Ak Movte score (s )e

5 , 4 s , + s' 7gCN //h2 a
.- ,

V s' . s'., + s' V///M h i
31.. .

V////////J/V q. 3;. . >> / ur - % - ;
,,,,,

.- FIGURE 10
.

WORKSHEET FOR COMPUTING SM j
l-

,_
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,,

.

4
Not Scored.

. . - - . ,

.

'

..,

Fire and taptosacn wort $neet

Rating Facto, Asse;w me M4 Man, m,g,3c4,,IC'cle Onel ps or score esection

b Containment 1 3 1 3 y,g

b Waste Characteristics
7.2Drect Ev4ence 0 3

'

1 3.

Ignit*>uty 0 1 2 3 1 3A*actMey 0 1 23 1 3
'

lacompattNuty 01 2 3 1' 3
Hazarcous Waite 0 1 2 3 4 56 78 1 g' buW

,

.

1

*
>

-|

Total Wute CharacterisUcs Score 20
.

b Targets
'

- y,3
Datance to Nearest 0 1 2 3 4 S 1 3Populanon ,

Distance to Nearest 0 1 2 3 1 3Suilding
Distance to SenslUve 0 1 23 1 3
EnWonment

Land Use 0 1 2 3- 1 3
Population WINO 0-1 2 3 4 8 1 5

3 2.Mue Radius
Building WitNn 0 1 2-3,4 4' 1 5.
2 M114 Radius

,

*

{

.--
,

.

%,._

Total fargets Score 24
.

Mu'tloty y@s E 1,440
*

.

@ ow,de une e w v.u0.ad muiu ., e im s ,i - gg,
FIGURE 11 *

FIRE AND EXPLOSION WORK SHEET

-

8/
'

M/
.

. . . . ... ..
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**
4 .

i.- ,

i; Not Scored.
, ,

..

Stoct Contact wort Sheet

Aspqhed Vslue Mult> Mb' pet i

" * " ^ ' ' * ' ' ' $* *''
is.c 4 q

!icwe on.i sex scars

b Ctsehod lacident - 0 44 1- as g,1
-

If Rae @ le 48. proceed to flee @
-- -.

If line @ is 0, proceed to noe @

$ M ea - +'nry 0 123 1 3| t.:
->

$ Contalament 0 15 1 16 c.3a

g Wute Characterisuca - |
'

'

*To Icity 0-1 2 3 $ ( S g,4

E Targets . 1.5 -1 -

Populatbn Within a- 0 12345 4 20 ;,
1. Mile Radtve - *

_f j

Dlstance to a . 0123 4 12 a
. CCJeal Habitat - }~

-

..
P

i.
-

.

.

E

th

-.
. .

*
.,

,

k* .
. , . . , .

Total Targets Score 22 --
,,

.__

is 45, multipy @ s @ a @ I .@ If Ilae t.

:lf line 1 is 0, mutt! ply ' @s@s@ 21.FJO

b OMde I!ne @ by 21.800 and aw/'Joly by 100 S C'*O

FIGURE 12
OIRECT CONTACT WORK SHEET

Y.-..
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.

o
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DOCUMENTATION RECORD 8 :

FOR,

HAZARD RMEING SYSTEM
;

. YNSTRUCTIONSt : - As briefly as posif31e sumarire the inforhation yw used'

to assign -the score for each heter O.g., " Masto quantity = 4,130 drums'

plus 800 cubic yarda of sludged"). Th0 source of information sho.114 be
provided for each entry and should be a bibliographic-typo refers' ice.

i

|

.

FACILITY NAXE: Westlake I.andfill _

Y

'

-T. LOCATION: 13570 St. Charles Rock Road, Bridgeton a
' St. -Imis Ccunty, Missouri d

. _ _ _ _ . ,

I

DATE SCORED:. July 17,190 (Revised)' ;"

PERSON SCORING: John Madras,
_

.

PRDLARY SOURCE (S) OP INFORMATION (e.g. , EPA region, state, FIT, etc. ):
!

-Missouri Department of Natural Resources (MDNR) F11eh'

Nuclear Regulatory Cocnission reports
' USGS Docuznants -

,

. /\
'

a

. FACTORS .NOT SCORED DOE TO INSOYFICIENT INFLMTION
.g;_. 4

: Air Raate
Direct Contact
Fire & Explosion-

COMMENTS OR' QUALIFICATI0MSt -

!

I Bf|f|
pyhpL 2

- |
. . . - . .
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1. CBS7?vr3 RELEABI
,

TJptu%rr,ts nstected (5 raxinunO -
-

la m1vrt in vattoring wens 8-63, I-56, I-56, I-59, 8-60, I-62, I-67, 5-75,
3

T/-01; 3-81, 'MD3, 8-64, S-tt, D-92, and D-93 (Reference 10, Appendix E)

J Croundvaut Ow la generany to the northwst (Reftrence 10 page III-6 to
'

7) Well h73 la levated to the east of the facility aM was chosen to
represent background conditions. Bonver it contains low level radiation
which rest likel'i originated frcm the site.

[
Furt.her background wils were identified in the Burns & McDonnell

_

hydeneologic investigation rsport as vens D-89, 8-53, 8-52, S-51, D-90, .

8-t>'J, I-50 And D-91.' (Raferance 10, page III-21 to 23) Contmainants wereF

abs 2 it frun all of these vena kxcept 8-80, I-73 and 3-53. A review of
- Reference 10 indicated that wells B-51, B-52 and S-53 rav not represent (

background all of tr.e tirae, and that coro water level re'acings are needre
to determine if wells D-91 and I-50 (which are Odjacent to won S-80) e.m
outside of the aina of influence,of the landfiU. (Referupea 17)

,

.5'

: '

i
*

F <

Ihe detection limit was 0.4 pCi/l for uranius (hnu;e 16L. The Oak,

Ridge AssoGiated Universi!ies participates in rigorous quality assurance
programs.

2 Sure = 45 for Observed Release (Reference 5, pagt 9)>

lationa'.e for attributing the co n aminants to the fccility:

Uranit:n n;e procesking Iuidues c.e hnown to have been deposited in the
landfill.. (Reference 15, page 4)- . Groundwater monitoring in and around the
.tundfill has established that radioactiva ceterial has entered the=

groundwater and that the contamination han reached perimeter wells.
(As'arence 1, page 11) Bo other source of the contaminant is located in

_ - the vicinity of the lanafin. The contecinant was not detected in=
-

backgratnd wais a2 cept as noted above.
'

,

L v.- >
faa[ ;.

i;

f"

b g
h

.

2 I

b hJ-

.y ..
.

_

">-E - - - _ - - - _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _ _ _



Ti -

, - *.
s

s

.

.

WESTLAKE QUARRY 1ANDFII.L
*

OBSERVED RLIJ.ASE DATA

Compound Release / Well Well Observed
Background Pumber Darth Concentration _,,

(feet) (Pci/1)

Uranium" Release 8 53 23.7 22.0"
Release 3-56 61.1 8.9 {,

Release I-58 60.0 13.0
Reisese 8-60 21.0 19.0
Release I 67 35.4 7.4
Release 8-75 26.0 16.0
Rolesse D+81 61.5 4.9
Release 8-82 26.5 13.0
Release 5-84 31.5 9.0 j
Release D-92 143.6 17.0
Release . D-93 119.2 6.0

M:

Background I-73 50.0 3.0 4
' j.

I
Underlined values represent signific, ant observed releasse of uranium.

.

M

|

f ..

s -

I},- +
,

* Sangli for uranium was conducted frtun May 7,1586 through
May 8, 1966. (Reference 10, peger II-7)

,

* The detection limit for uranium was 0.4 PCi/1.
(Reference 16)

2A

UN
[qV/C l'

.

' '-
- - - -
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2. DOUTE CMMIACTMLISTICS;

Desth to neuifer of Concern' -

Name/ description of t.sufet(s) of concerns*

The aquifer of concern is the Miseoari River alluvium which consists of
clay, silt and gravel. The alluvius includes thick deposits of glacial
outwash and oces river torence esposits, and fills the deeply eroded. i

bedrock channel formed by the Missouri River (Reference 10, page 1-2). In !

general, the alluvium boccame coarser-grained with depth. (Reference 10,
page 1-3) The deep Missouri River alluvium, which is under about ten feet
of more recent alluvium, acts as a single aquifer of very high
permeability. This aquifer is relatively. homogeneous in a downstream ,!
direction and decreases in permeability near the valley walls. A profile |
of the aquifer is presented in Reference 10 (page 16). The depth of the
aquifer increases frca edge of the buried valley well toward the Missouri
River. It is 28 feet deep at well D-Og which is near the buried valley
wall and increases to 110 feet at the riverward well D-83. Well legs show
no discontinuities in the alluvial aquifer. (Reference'10) The
groundwater of thP., aquifer flows generally to the nor'/hwest. (Reference
10, page I n-6 to 7) The base of the limestone equifer is formed by the
relatively impermeable Warsaw shale. The Warsaw shale acts as an i

aquielude. (Reference 1, pagt 6)
>

.
.

.I

Depth (u) from che ground surf ace to the hig'4est seasonst level of the saturated ;

sone (water. table (s)) of the aquifer of ceacerns i

1
|

!
.

Depth from the ground surface to the lowest point of waste disposal / storage:

'

...

j+ .

-

>.-

'.
;,..

-3

87
.

_ _ _ _ . _ . . _ _
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,

,
a *

.

.

Not Precipitetion .

.

Mean annual or seasonal precipitation (13st senths for seasonal):

Mean annual. lake or seasonal evaporation (list sonths for seasonal):
i

!

Het precipitation (subtract the above figures):

.

Permeability of t!nsaturated Zone

Soil type in unsaturated zone
$

i.

- Perinenbility associated with soil types ! 1

.

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

ee.

,

a
:. .. . b I'

4

. f.) f
:k.

i

0
'

p[r.
'

d -

:
_ -
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3. CotfTAD00:NT-

*

Containment
.

'

Hethod(s) of waste or leachate containment evaluated:

Hethod with highest score

4. MASTE CHARAC'IIRISTICS

Toxicity and Persistence

Cocpound(s) ovaluated:

Uranium. Uranium is cown to have been deposited at this site.

Corpound with highest scores
'

Uranium.
,

Score = 18 For Toxicity / Persistance (Reference 5, page 18; 2

Reference 6, page 3445)

Eacardous Waste Oosntity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (hva a reasonable estimats even if quantity is above
maximum):

The original amount of radioactive nstorial was 3700 tons of barium sulfate
sludge containing 7 tons of uranium ore processing waste. This van mixed

,

with 39,000 tons of soil before being deposited in the la.ndfill. 1

(Reference 15, page 4) The material had been stored by Coctor Corporation
under Nuclear Regulatory Cccznission license at 9200 Latty Avenue,
Hazelwood, Missouri. This waste was originally reported to have b*an
disposed at St. Louis County sanitary landfill area No.1 (Reference 15,
page 2) A subssquent NRC investigation clarified t. hat a total of over
43,000 tors of waste were removed frcxn the Latty Avenue site and that htis

i

material was dumped at the Westlake Landfill. (Reference 15,dage3)
0*

Score = 8 for Hazardous Waste Quantity (Reference 5, page 19)
,

1

|

Basis of estimating and/or cceputing waste quantityt
.

The amount of radioactive material was known at the time of disposal, as
described above. (Reference 15, page 4)

...

W

-

f *
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5. TARGETS I..

.

pround water Use -

*
.

1

Use(s) of equifer(s) of concern within a 3-mile radius of the facility: *

There are at least fifteen known private drinking water wells within three
m W e of the facility. Groundwater is being used as a drinking water
source, for other domestic purposes and for irrigation. (Reference 1, page
6; Reference 7, map; Reference 12; Reference 13; Reference 20)

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

Score = 3 for Ground Water Use (Raference 5, page 24)

Distance to Hearest Well

Location of nearest well drawing free equifer of concern or occupied building
not served by a public water supply:

The nearest well is about 2500 feet from the facility. (Reference 20)
seventeen additional wells are within three miles of t.he facility. 5
(Reference 7, map)-Reference 12; Reference 13) 3,

*
.

. Distance to above well or building: /
'

The nearest well is about 2500 feet from the facility. (Reference 20, map;
Reference 9, map showing distance)

Scors = 3 for Distance to Nearest Well - (Reference 5, page 26) .
L'

,

l

Jopulation served by Groundwater Wells within a 3-Mile Radius

Identified water-supply well(s) drawing from aquifer (s) of concern within e.,

3-mAls radius and populations served by each:

At least fif teen wells provide drinking water. ' (Raference 12 identifies,

l' eleven homes and two businesses; Reference 7 shows two additional wells note
: documnted in Reference 12) The human population estimated to be served is
| st least.57. (Homes and businesses identified by References 74and 12 times

3.8) K|
| \
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.,. .,

coeputation cf land area irrig;ted by supply well(s) drawing from agruiferts) of - i
-

concern within a 3-mile radius, and conversion to population (1.5 people per
,

acre):
,

*

At 'uwt 480 acres of cropland (rowcrops and produce) ar,e irrigated from
wolle within the three alle radius. (Referance 13) The population
equivalent is 720 people.

Total population served by groundwater within a 3-mile radiust

The population served by groundwater is at least 777.

Soors = 2 for Population Sarved (Reference 5, page 27)

Score = 16 for Distance to Nearest Weil/ Population Served (Reference 5,
,page 25)
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50RFhG Wat1ER 20015,

.

1. ossmED permann .

'

Contaminants detected in surface water at the faciliti or downhill frca it (5 *

saximme):

Mone. ,

<

Soors = 0 for observed Release (Reference 5, page 29)
,

Rationale for attributing the contaminants to the facility:

Surface water was not sampled.

>

ese

2. ROUTE CHARACTERISTICS

Tacility slope and Intervening Terrain. ;

* -- Average slope of facility in percent

Radioactive gases have been detected in the atacephere above the landfill.- '

(Reference.3, page 17) ' Buried deposits extend in excess of 20 feet in.
depth freen the highest point of' detection. They are also present on the
surface of the sideslope of the landfill where they are available foz -

-

siigration by overland flow. (Reference 3, page 42). The slope free the top
of the landfill to -the location where the subsurface radioactive deposit
intersects the sideslope-is about 20%. The top of the landfill slopes less
than 1 percent. (Reference-10, page I-6)

.

Name/ description of nearest downslope surface waters
.

.

An-unnamed, permanently flowing tributary to the Missouri River drains the
site. The tributary is located about 1000 feet west of the inndfill.
(Reference 9)

?

Average slope.of terrain between facility and above-cited surface Eter body in
. percents , ,.

The landfill slopes directly to drainage ditches, which discharge to the:
tributary. Average slope between lowest point of doeurented contamination
on-the landfill sideolope (elevation 460 feet) and the tributary is about
4 percent. The elsvation of the surface water was determined to be 440-
feet. (Reference- 3, page 42; Reference 9; Reference 10, page I-6)'

Soore = 2 for Faci.11ty slope and Intervening Terrain (Reference.5,page.'

31)

e,

#
.
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.
Is tha facility located either totclly cr partially in surfacs watcr?

No. (Reference 9).

.

.

Is the facility completely surrounded by areas of Algher elevation?

No. (Reference 9)

1-Year 24-Hour Rainfall in Inches

2.9" (Refeence 5, page 33)

Score = 2 for 1-Year 24-Bour Rainfall (Reference 5, page 32)

Distance to Nearest Downslope Surface Water
,

The landfill is about 1000 feet from the tributary and about 1.25 ailes
from the Missouri River. (Reference 9)

Score = 2 for Distance to Hearest Damslope Surface Water (Reference 5,
page 32)

Physical State of Waste- _.

*
Radioactive gases have been detected above the landfill surface.

-(Reference-3, page 17) The buried radioactive material intersects the-
surface of the ladfill sideslope. (Reference 3, page 4;!' Radon is water
soluble and'is available to wash into surface waters from the landfill.
(Reference 1, page 10)

.

Scors = 3 for Physical State of Waste (Reference 5, page 16)

'

...

.

3. CONTADOMNT
'

containment

Method (s) of waste or leachate containment evaluated: 3,

scoe of the radioactive contaminated soil is at or near.the surface of tho
landfill. (Reference 1, page 5)

Method with highest score:

Landfill not covered and no diversion system present.

Score = 3 for containment (Reference 5, page 35) |

99.

Qh
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5 4. WA8TE OIARACTERISTICC

- Toxicity and Persistence*

*

Compound (s) evaluated

Uranius. Uranium is known to have been deposited at this site, and has
been detected on the surface of the sideslope of the landfill (Raference 3,
page 42).

&

Cm pound with highest scores

Uranium.

Score = 18 for Toxicity / Persistance (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 0 (Give a reasonable estir. ate even if quantity is above
maxinum):

The 6riginal ancunt of radioactive raterial was 8700 tons of barium sulfate
sludge containing 7 tons of uraniu:n ore processing waste. This was mixed
with 39,000 tons of soil before being deposited in the landfill. f-
(Reference 15, page 4) The material had been stored by Cotter Corporation
under Nuclear Regulatory Cconission license at 9200 Latty Avenue, e

Hazelwood, Missouri. This waste was originally reported to have been
disposed at St. M uis 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 recoved frcan the Latty Avenue site and that htis
raterial was duar+d at the Westlake Landfill. (Reference 15, page 3)>

Score = 8 for Hazardous Waste Quantity (Reference 5, page 19)

Basis of estimating and/or cerrputing waste quantity:

The arount of radioactive material was known at the time of disposal, as
described above. (Reference 15, page 4) *

ee .

>~

5. TARGr!S

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substence:

The Missouri River has state-designated beneficial uses of irrigation,
livestock and wildlife watering, protection of aquatic life, conenen cial
fishing, boating, and drinking water, and industrial water suppliet .
(Reference 4, page $7) No beneficial uses are specifically design tod for |

10

#$|V)-
|
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,

', .

'

th] permanently flowing tributary cf tie Kiss <nri River that dra. ins the
landfill area. (Referenta 4) No cater supply intake is located within 3 cil:s I

'

downstream of the hussrocus substance., ,

score = 2 for Surface Water Use (Reference 5, page 34),

Is there tidal influence? |

No. (Reference 9)

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal vetland, if 2 miles or less:

NA (Reference 9)

Distance to 5-scre (minimum) fresh-water wetlar.d, if 1 mile or lasst .

Areas of freshwater wetlands may be present within one alle of the ,

facility. (Peterance 9) ;
i

.

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

NA

Score = 0 for Distance to a Sensitive Environnant (Reference 5, page 37)

Population Served by surface Water

Location (s) of water-supply intake (s) within 3 miles (free-flowing bodies) or 1-
mile (static water bod.ies) downstream of the huardous substance and population

'served by each intake: g
it-

'

None.M:
%

Score = 0 for Pcyclation Servo <i/Distar.co to Water Intake Downstream
-(Reference 5, page 38)

-,
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.

coagutction cf land area irrig,ted by above-cited intaka(s) and conversico to
, popul.ction (1.5 peepic per acre):

.

There is no known irrigation frce the permanently flowing stream which
drains the landfill area.-

Total population served:

NA

Hame/ description of nearest of ebove water bodies:

NA

Distance to above-cited intakes, measured in stream miles.
-i,
-

I
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AIR DOUTE*

Not Scored*

,

'

1, caggNVED nwTnar

contaminants-detected:

1

Date and 'ocation of date tion of contaminants

Methods used to detect thW contaminants:

\
'

Rationale for attributing he contaminants to the sites

>.ese
'

.

.

. 2. MASTE CHARACTERISTICS

Reactivity and~-Incompatibillty
/

Host' reactive compounds /
/

._Most inceapatible pair of c pounds:
,

,g

4

e

4a_-
.

1. |C
,,
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, ..

Toxicity |
.

l
*

Most toxic ccapound
,

l.

l

I

Hazardous Westo Quantity

Total quantity of hazardous wastes |

Basis of estimating and/or cceputing wasta quantityt

...
,

3. TARGETS
a

Population Within 4-Mile Radius a

circle radius used, give population, and indicate how determined: }

0.to 4 mi 0 to 1 mi 0 to 1/2 mi ' 0 to 1/4 mi
.

Distance to a Sensitive Environment

Distance te 5-acre (minimum) coastal wetland, if 2 miles or less

.

~ Distance to 5-acre (=h4==) fresh-water wetland, if 1 mile or less: -

44g .

:

' '
,,

4

f-

, ,
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.. . .

Distan:e to critical habitat cf an endangbred species, if 1 atlo cr less:!
,

4

.

.

Land Use

Distance to consnercial/ industrial area, if 1 mile or least

Distance to national or state park, forest, or wildlife reserve, if 2
miles or less:

Distance to residential area, if 2 miles or less:

.

I
Distance to agricultural land in production with' n past 5 years, if 1 mile'i

or less:

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

Is-a historic or landmark site (National Register or Historic Places and

National Natural Landmarks) within the view of the site?
>p,; .

. . ..~

,.e,
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FTJtt AND EIM4EICM'

~

Not Scored -

,

A score for the fire and explosion hazard 's:de has not been computed. I

Neither a state or local fire marshal has certified that the facility
presents a significant fire or explosion threat to the public or to
sensitive environments. Field observations have not desnonstrated a fire
or explosion threat.

I

1. CONTAD00Dff
|

Hazardous substances presents )

.

Type of containment, if applicable:
1

|

*. . .

k l
;. -

2. WASTE CHARACTERISTICS

|Direct Evidence

Type of instrument and measuremonts:

Ionitability

Cocpound used:

'
.

Reectivity '

b
. .- ,

Most reac yve compound:
'a

Incompatibility

Most inecepatible pair of coupeunds:

p. . .

" W /
. .
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^

.

DDtBCT 00ermCT*
,

'

flot Scored
.

.

1. OBSERVED DICIDENT

Date, location, and pertinent details of incidents'

<

ee e

I

2. ACCESSIBILITY

Describe type of barrier (s)
.

e e e

i-
t

3. CONTAD002ff |

- Type of contairment, if applicable
.

e e e

!.

4. WASTE CHARACTTAISTICS

Toxicity

con 1 pounds evaluattd:
. .

,

>
: a,.-

'
g : ,*

Compound with highest score

f

J-fee e
.
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If the entire reference is not evallable for public review in the EPA
rs.gional files on this site, indicate where the reference may be founds

_

Reference
Nurper Description of the Reference

1. U. S. Nuclear Regulatory Coenission, Radioactive Material in the _
West La.ke Landfill, Burmary Report, NUREG-1308, Rev.1, June 1988.

2. U.S. Department of Agriculture, Soil Conservation Service, Soil
Survey of St. Louis County and St, Iouis City, Missouri, May 1982.

3. Radiation Management Corporation, Radiological Survey of the West
Lake Landfill, St. Louis County, Missouri, NUREG/CR-2722, U.S.
Nuclear Regulatory Cocaission, May 1982.

>

4. Missouri Code of State Regulations, Rules of the clean Water
CormnissioJ, Chapter 7, Water Quality Standards,10 CSR 20-7.031.

5. U.S. Environmental Protection Agency, Uncontrolled Hazar6ous Waste
Site Ranking System - A User's Manual,1984. p

1,

6. Sax, N. Irving and Lewis, J. , Sr. , Dangerous Properties of L

Industrial Materials, seventh Edition. Van Hostrand Reinhold, New

York. 1989.

7. Scott A. Helerotto letter to West Lake Quarry with map attachment,
dated January 14, 1982.

8. Roy D. Blunt, Missoari Secretary of State, official Manual State of_
Missouri 1987-1988.

9. U.S. Geological Survey, St. Charles, Missouri; 7.5 minute
quadrangle map, revised 1974. j

10. Burns & McDonnell, Hydrogeologic Investigation West Lake La.gfill
Primary Phase Report, October 1986. .

11. F.PA Forms 8900-1, Notification of Hazardous Waste Site, filed by
. ,various waste haulers who deposited solid waste in Wespake

Landfill.
*

~

12. Xike Stzmekhoff, Memo to John Madras, dated June 30, 1989.

13. John Madras, Memo to Westlake Quarry Landfill File, dated July 14,
1989.

14. Record of phone conversation between Dave Pruitt, St. Louis County
Water Co. , and John Madras, dated June 6,1989.

18
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REFenma (Continued),

.

Reference .
'-

Number Description of the Reference

15. U. 8. Nuclear Regulatory Consission, IE Investigation Report No.
76-01, dated January 5,1977.

16. Record of phone conversation between Clayton Weaver, oak Ridge
Associated Universities and John Madras, dated July 18, 1989.

17. Janese Neher, Homo to Miles H. 8totta, dated June 16, 1989.

18. Division of Geology and Land Survey, Well Iogs of the Missouri
River Floodplain of St. Iouis County north of Route 115.

19. Record of phone conversation between John Meadows and Lynn Hartran,
and John Madras dated July 26, 1989.

20. Record of phone conversation between Mike Struckhoff and John
Madras, dated July 26, 1989.
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P.r. Burt t'cCullouch tt' M
Hissouri Department of gy;- - -

6

tlatural Resources j f,7fggJ
P. O. Box 1358 , ,,,,,i-y

1915 Southridge Drive -

&f ferson City, l'issouri 65102 'WEiri2

Dear Mr. McCu11ought U~
we have carefully ressearched18, 1980, LouisIn response to your letter of Dece her

the infomation that the Departr.cnt has on the '.! cst Lake Landfill in St. County and determined that us have nothing to add to t.';e' inforration you
"'***

tions . . . . ~ . . ~ .

roccived from !'.r. E. L. Keller (0 parta.cnt of Encrgy - Oak Ridge OperaThe Cepartment does not have plans
.- . . -

..

""' * " '

Office) at the 3 center 9,1980, meeting. l.

or.futurp activitics at the(West Lake Landfill. . The radioactivo materia^ dio O''.*/ ,1
uncfef f ceWse:.bf'e'the.fiic1'eaY,' Rot.ul'at'ai- [Cd

i
' ' ''

'jorisit ton f"Th : ffoi e j?f have 'foFWa ed yo V - " ' " .o'' J.shdC ~** ''*'' 1 e' s.iteil'at' !
.

r6 quest''for infoma' tion to 'the D'fv'i' ion hf Fuel Cyble and l'.aterial'Saff ty.
s uGF ' e

'?.? . * *' '** 'En *.4 hart foi e'
-

..

s gg;r;-
'

'' ,

Huclear Regulatory Cocznission. d

if I can be of any further assistance to you, contact me on 301 N3-3016 or
g;

Gale Turi of my staff on 301-353-2766. """

Sincerely. "JAKsi

pg..m

William E. fbtt, Director -ma.;j
Environmental and Safety.

EngineerinD Division 'WW;s|
Office of Environment (EV-14)

. . . -

,

Enclosure. Ltr. to Cunningham from Ibtt, dtd.1/28/81
_
Ma St',

" . ,
. . . . . .;

5 "'""

bec: E. L. Keller, OR-i
-

R. W. Ramsey, NE-301 '&ii'
'

EV-141:GT.uri:d.r:353-2766:1/28/81:EV-14-80-161:DF 43
na3

.)L.e.k 'WG:
'

"i.ii
|
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L
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Figure 18. Location of Mallirckrodt Property
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5::e Fr-tien
used cs a storage arcs for waste generated by the' ,

Chemical , Corporation during its uranium processing operations
~

The- site was
Ma|llndrodt

This waste or residue was stored at the site until 1967.from 1946 to 1953.

Site Description

The - storage site is a 21.7-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 History

. This site was acquired by the Manhattan Engineer District in .1946.-

Since -1965, access to the site has been controlled by the Airport Manager,
A perrnit, dated November 10, 1969,. authorized.thus barring casual _ entry.-

the St. Louis- Airport Authority to enter upon, use, .and occupy the site for
the purpose ' of tndertaking certain decontamination work.

. The city of-

S t. Louis Airport Authority acquired this site from the Atomic Energy
<

Commission through ' General Services' Administration (GSA) transfer (deed
GS-06;DR-(5)-9-0085), effective June 8,- 1973. The deed contains a
restriction en the use of the property because residual radioactive materials
remain onsite.

,

Radiological History and Stat _us
~

.

The Atomic Energy. Commission conducted a radiation survey- of the
Airport Site. in 1965.- Contamination' was found 'on structures and at various !

locations and- depths within the soll. During 1966 and 1967, residues werei

The removal of .the residuesold for processing .and removed from the site. '

resulted in decontaminathn of the site, restoring it to a condition where the
radiation level at the ground surface was less. than 1 mrad / hour except ior

.'

!

This area was about.
an -area where barium sulf ate residue was located.m

-

r'

i~ 3 mrad / hour.

The St. Louis Airport-. Authority agreed to decontaminate' this property
4

:

as stated in the acquisition permit, dated - November 10, 1969. An
.

agreement _ with the : Federal Government required that the barium sulf ate;

: residue be removed to. an interim storage site ' at Weldon Spring, Missouri,-

Also, a minimum
and that- all structures onsite except the fence be razed.

.

This work wasof- 1 foot of _ clean fill was to be placed over the entire site.:

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. i

.
<
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t e r . . t at 11 p:! T . w .
.

. ... ::- ::' :3.t: a6ieve acce;.. .. raciation survcy inare r.: *

Co ra-!n!: . c:nducted r A-entire s!te. Ground
Tnc Atomic Energy rafi:. tion levels over

t'.:-
Certain isolated

November 1971 to document / hour.

surf ace dose rates were generally less than 0.03 mradareas were found to exceed 0.2 mrad / hour and were docurnen e .
td No area

was found to exceed I mrad / hour. '1976. Oak Ridge National Laboratory
i the existing

During the week of November 14,
performed a comprehensive survey of the site to character zeThe survey report indicated that thea potential
radiological status of the property.
contaminated soil in the western section of the site representsAt the time when some of the stored materialwas

some remaining barium sulf ate cake residuesource of radiation exposure.
At the present time, most of the contamination remainsthis earth cover hassold and removed,was

covered with fill.covered with earth in varying thicknesses; however,in some places. ' In one small area of the western
'

obtained in numerous places,eroded up to 3 feet d at 26above-background readings
were

Samples of soll were collected from various points within the site an ,in excess of thesection,
'[

points, a concentration of radium-226 was found to bebackground concentrations observed in Missouri.f several nuclides.
An

t
level for il d levels1

analysis of groundwater revealed measurable quant t es oRadionuclide analysis of surf ace water and sediment samples s owe
maximum hi

0 .

near background in most cases.!

The St. l.ouls Police Department is planning to develop this site for use|
h t ictions in the

as a driver training course, with due consideration to t e res r
T

Commission has
also proposed that

| '

Regulatorythe formerly licensed Latty Avenue * propertyThe Nuclear,

contaminated material fromMissouri, be relocated to the airport site.
Thedeed.,

! -

of Energy is evaluating the environmental and engineeringlocated in Hazelwood,
Department .

impacts of this proposal.' ffice of
the Office of Envircnment notified the Osite required consideration for

,

26, 1979,On October
The Office of Nv: lear Energy is currently in the process of

the St. l.ouis Airport
Nu: lear Energy that

remedla! action. determining and reviewug remedial action options.

-

.

'

,

'

..

~ls a former tranlum processing site that is tnder the.

jurisdiction of the Nuclear Regulatory Comrnission.
Latty Avenue*

,
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The Department of Energy's %'eldon Spring site cons!sts of two separate
properties. One of these properties is the raffinate pit area, which contains

*

four pits constructed and used for the storage of wastes generated from the
adjacent Atomic Energy Comm!ssion 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 performed at the plant. The other
property is an abandoned quarry located approximately 4 miles southwest of
the raffinate pit area. The quarry was first used by the Atomic Energy

. Commission in 1959 when drummed residues cantaining about 3.8 percent
ttorium were dumped there. In 1963 to 1964, approximately 50,000 cuble'

yards of uranium- 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
I - buildings selected for herbicide production in 1967, the Army deposited
j approximately 6000 cubic yards of contamin.ated and unrecoverable material
1 in the quarry. (The herbicide production proposal was later put aside.)

.

Prior to the Atomic Energy Commission, the Army also used the quarry for:
i disposition of trinitrotoluol-contaminated rubble during the operation of the
i

Weldon Spring Ordnance Works Plant.
'

f Site Description ,.-

) The raffinate pit area occupies approximately 51 acres and is totally
surrounded by Army property. Pits 1 and 2 are filled with residues within'

( 3 feet of the top of the levees and Pit 3 is approximately 78-percent fl!!ed
: with residues. The residue fill in Pit a 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
refinery operations. The remaining 30 percent of the residues consisted
primarily of washed s'ag residues from the uranium metal production

,

. operatico. In addition to some uranium residues similar to those in Pits 1,s .

2, and 3 Pit 4 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 sta.ndard 7-foot chain-link cyclone.

~

p fence topped with three strands >! barbed wire. Access to the pits is
; obtainable solely through the road system and security gates of the Army-
; owned areas.* -

F

! - It is included in this reportThis site is a DOE-owned Surplus Facility.* *

because it was formerly utilized by the Atomic Energy Commission for
i processing activities.
! .
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cycle.r.o fence simi::.: to the r:f fl.m pit t" , + .c signs a e cler. fy . p < d
the prescr.ce of radick;ical naterial. The - general location of

ir.dl::. ting'p' ring with respect to other Missourt sites is shown in Figures 18 jWeldon 5
and 19.

iOwner History
I,

In 1956, approximately 220 acres of the original Weldon Spring
.

Ordnance Torks Plant were: acquired by the Atomic Energy Commission from
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'

After the Feed Materials Plant was shut down in 1966, the ArmyArmy.
reacquired the land and f acilities, except for the 51-acre raffina.te pit area
and the quarry, to use portions of the plant f acilities for the production of
herbicide orange. However , the proj ect was never implemented and the
property was declared excess in 1970. The General Services Administration
determined that the land could not be released because of the . degree of
radloactive 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 Ohlo, under contract
with Oak Ridge Operations Office, makes periodic visits to' the raffinate 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 reps esent a
potential quicksand hazard; however, access is restricted by the 7-foot fence
and ,the - area 'Is completely enclosed within the , boundary of a U.S. Army
f acility. Beta-gamma radiation measurements at a point about 1 foot above
the sludge were above background. Air samples taken around the pits have
shown no short- or long-lived airborne activity- that could be attributed to
the pits.- Test holes dellied in the area have shown neither lateral seepage i

of effluents 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 t.ranium and other radlological contaminate
concentrations are within Nuclear Regulatory Commission concentration
guides for _ uncontrolled areas.*

. .

of Energy is currently negotiating with the CotterThe Department
Corporation of Canon City, Colorado, for the removal of the.raffinates fromL -

the pits. An Environmental Assessment, DOE /EA-0031, has been prepared

Title 10, Code of Federal Regulations, Part 20, Standards for*
.

Protection Against Radiation.
.
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qsury in 1975 an! l'76 in..:. . :%t uraniu... and thorium concentrations in
the quarry pond a:c tbove ba:kground but within Federal gulde!!nes for water "

Water in the Femme Osage Slough, although at lowerIn controlled areas.'
levels, is also above bar.kground, and this appears to confirm the ex1stence
of a hydraulle connection batween the quarry and the Slough. Samples of

Charles waterworks well field Indicate that noIncoming water to - the St.
contamination of the well field custs; however, due to the proximity of the
well field to the quarrf and the Femme Osage Slough, contamination could
be a matter of potentla! concern.

Some form of remedial action is required at this site. Removal of the
raffinate from the pits (possibly by Cotter Corporation for reprocessing) is
required and may be followed by decontamination of the pits themselves.
The disposition of the quarry must also be addressed. Meanwhile, monitoring

- of. the site will continue, and a radiometric aerial survey ls 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
The Department of Energy is evaluating the proposal along with1 property.

[ other options.
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i Title 10, Code of Federal Regulations , Part 20, Standards for
'

Protection Against- Radiation.
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Figure 19. Formerly Utilized Sites in the State of Missourl
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4,_n eren to all types kirwie. and alasse. af se m autis91 , vitt.24 d!;,tr.coO ina t ion t.e t we e n auc h t ype s , k sM s em c l a s s e s . Previdnt. thet <h grant **
- sur e st ablish euch fe ar, equal, aM not unjus t l y d oc risis t ory s ervtit icr..

. ;_t c be eie t by all usere of the e arNet e s ma r t,e necessary for the safs ann - .-

m$@ officleat cpra t ion of the airprt s are provP d. further, that the grar.t.e , =
em y pec ha bi t or 11ast any given t yp e . kin / or e less of aerorautical use of ,

1 the airport af auth actaon is necessary for the sa fe opera t ion of the n arrsr *A or necessarr to serve the civil avia:len need. of the puette. (2) n.t ir4 Ats operet ters aM the operatiot: of factisties on the earport, neither it no
; any person or organisation occurried space et fac 11. lee thereupon will 13 discrianitat e ase ttu t any pe r s on o r c .e s s o f p r e en: by reason of race, y i6 color, creed, or ne t t er.a1 orig in in t h e u s e o, any o f t he f a t a l.it le: pet.

' y'E viaed for the put>11c or the atrw rt. (. ) Nt in wy agreement. t Ort rac t . h
,

lease, e r o the r arrang e sent unter vnich t. r1gnt or privslece st the atrvort f" la granted to any M r.on, fire er c crpra tion t e c orduc t or er.gsts Ln any |aerorsautic al ac t ivit y for turnist. irs servic e e t o the puolic a t the airpor+.
the grantee will insert aM en re tt e port s tone requi.-tra t he contractert i i(a) to furnJoh said service on a fot.r. equal aM not urt j u s t l y' d i s c r im ir,a t oa v 5
beeis *o alJ usere thereof, am (k) to chnrge fa ir. ren eonable ard not ursju s t .
ly discrimir.atory prices for eac*. unit o f e a rv i c e , provided, t h.s t . ie c e r.. ,

__w

)|g'tree t er a6a y be ellowed t o no e r e a s :r.a bl e and nondiscrininatorf discounts.
rebetees or other nin11ar typse of p.rste reductictre to volurw prrchasers.
(J ) Tha t the grentee will not siz e rt is e or grant any right or privtlege f5

m, which vulct c prate to pt, event o.n y .erson, firie , or corporation operating
aircra : on the airport free er for-. tag my servic e s on i t s own aircraft watt :

. its own earployees
(includ ing ,) tsu t net limis t ed t o sa int er.arie s and repair) that

it stay choo se to perfore. ($ 24t in the event the grantee steelt eserca:e;
,

,

"' any rf t he right e mM priv11eps re ferred ta in subsection (3) above the f
,, services involved will be provided en the sane condittens as veuld apply -

-

to the fVrna shir4 o f such s e rvic e s t y c en t ra c t r s or c anc e s e lona ire s o f t he 1-
grant ee urder the ptovieton.s o f i;vc ?. euD s e c t i en (J) o f t h i s paragraph 7 8. g

. C, no grantee will not grein t er e rsit ar.y exclucave right for the .!-" use af the airport at which the proert y described heretn is located un i c t. Nis forbidden by Section 308 of the regeral Avietsen Act of 1932, as amer 6:e.. ;by any preon or p reone to the escO ston of othere in the sang class me -,

_ will therwise coerply with all appatsaale laws. L:n f ur t he ranc e o / t h a v icov rant (but without 11mrttirg 1s s general applic ab111t y AN offett), trav
~

grantee. epecifically a-green t r.a t . urlass outr.arateu by tu a antr.s e t ra t s t .
at will not e i t he r d arm. t l y o r tems tr e c t l y , g r ar.: or perin*t any p reen. f.r- 3or co p ration the e.telusive r :g.t t t o c oruuc t ay aerer.autical act2.any --

the airport includir4 but not linite: te, c r.ar t e r f l i gh t .: . palet t r e in ted .
aircraft rental aM s ist.t s e e ts.g . aortal Pettgrag y. t r op aus t ir.e . s e r ia l

M ve r t l e ing aM s urv e v art , a r c arr:.o r ope r a t ions . atreraft sales, ar.a
services. sale o f avia t ion p tre;eue producta wrett.or or not conductid :.r. i--

conjunetton with otner aeronautatal activity, rt w a r aN staint erunt e o f__

aircraft, sale of aLrcraf t prte. aN any other e:t iv111es wt.tch tveuse
h_ of their direct relationse.ap to the :Mrattor,of earcraft ca.n be regardec
-

as an aerer.autical activity. De grantee further agrees that at will
t ermar.a t e as soon as possible am tw Inter than tre es,ra;est renewal.

- c ucellation, or expiration dote a p;11e a t,1 e thereto. any esclusive rasht-
emasting at any earport owned or controlleo by the grante, are that. tee re .
efter, no such right ah.111 ke fran t es . Ha ve ve r , no t h ing c ont a ined he r e it.
ahall be c orte t rued to prohibit the grant ing or e s ercice of erclusive rtant
fcr the furnishart of nonavia t t er. p rewe t 4M supplies or any' service of a
nonaeronautical nature or t o obliga t e the grantee t o furnish any par t : c ul a fnonaeronautics1 ser. ace at 'he atry:rt.

D. no grantee shall. ins o f ar aa a t i s e i t h ir* t t s powe r s are t o tr e -

essent ressenable, adequately clear aN nrotect tae aerial appecacc to tn<
airport. De grantee wall, either ty W a t:r.sa: A t lan aN retents.. of
eseeament s or other Ant ere s t s .a er r ants f or t rie use o f l aN ettspace or
by the acoption aiu enforcement of sentag r gdatters. prevent the cor.str%:.
tion. erecolon. a.i t e r a t io n, or gre,tn o f any struetare. tree, or other ot;et*
in the approach are. s of the runvere of tne Airyort which would constitute
an o b s t ruc t i on t o a ir na v tga t a en a c c e rd ing ta t e .riteria or rtandarce

; preecrtbed in P art 77 of the rederal Avist s:n kemist asar. as arp11:4ble.
accordir.g to t.ie currently apprtevec airpert tanu* rian. In addition. t r.o
grantee will rAot erect er Perlmat t r.e etv: tion of any peruanent J t rNe t ura

u or facility which would in t e r f e r* c.s t e r 1311 y e t t h t ..w u.; e . cperetaon. trM faturo developeant o the Air;6r1. ar ary fortscn wf e r n . 5 ," appreoch
4 . area in which the grant'e ha s a ? '. ** *

_
. ca m hereafter sc ysre, pro *?

jQ interest pe t,mi t t tr4 at t ;, su cor.tr.1 *t.- u .s. na le ef tha .? f.e < e f t e
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*fr[ mj' in the 1Jamediate vicinity of the airport t o ac t ivir .e s eEJ gurpe,se s
-

?
- 1' ;. 4f 1 compe t able wi t h normal airpo r t ope r a t ions includit e 3 a valng and t aAe.o fi

.

of eircra f t.j f.. # }, _
,

.

o .

lL
U;% -p) 2. Th e gr ant e e will ope r a t e ard a :A*;tn la e esto and serviteable;

D t ermit t ion, as deoawd reasor aba r nec e s s ary by the A:1 minis t /4 t or 6 f the F A.A.
~ M, . 3 .h the airport mind all facilities thereon and connact d t >.orew i th whit > are-V

|j ; .M }; tuc e s s ary t o s e rvic e the aerorwutit al users of the airfort other tl.an
'

.(;, f acilities owr.ed or controlled by tb United $tates e.ad w!!! not perwit |
j.,

; I; *; 5 Ariy activity in6es-on whicle would interfere with its use for airport puaposets r

)gp. [ /s . Provid+d. that nothing contained herein shall be construed t o re crJ Lf e .34 : 4

. y?' tht airport be operated for aeroneutic al use o durin,g tereporar j perips: sn e y, n
atw w . (1 Cod. Or other clina t ic c oiv11t1Cnc int er fere with ruch operat$on anu ;

ty'.
41- N maintenance. repair, restoration or replacernent o f at:y s t Nc ture or facility 1

Ut wat cJt is subetantially danaged or destroyes' OJe to an act o f God o r e the r |

..

coru11 tion er circunee t anc e beyord the control of the grantee.

- F. That t he grant e e w ill ea.h e eve 11at2r all facilities of the airpwrt
-

E
'

(t
i

,

et whicA the pr perty described herein is located or developed =1th federst
-

i'
3

t tid and all those usable for the lancing aid t air.f o f f o f alrera f t to tre
'

#
J

a United States at all tiames. without cha.r g e , for use by aircraft o f ariy Age r.c /
-

- of the Unated States in c cerwn with o ther airc ra f t , escept that if the use

f 4 ,. ; by aircrah of any Agency of the United St at es in c o< anon w i t h o t he r a ir c r a f t .
7' f ,$ is subs t antial a reasonable share, proportict.a1 to awen use, of the cost -

-

j . i e- - !q,'. of operatang ord swint a AAing facilities oc used, rway be charged 6AJ unles l
^ "'

l':. . . - o the rwis e d e t e risined by t he FAA . or otherwise agreed to by the grantee an. 1

' ' c. y '* * * . ..<tc
the u s ing f ed e r e ! Agenc y. substantial use of an airport by ' alt es St et es

v '' . +g. n etrcraft will to corJicered to eatst when operations of muta aircraf t are
eas.ss 'f those which, in the op1Alon of the FAA. would unduly interfere ? '

t N "M.N'
wath use of Lae *rfwitne area by other authorised aircraft or charing arry ,,

', t alord ar mont h t ha t ( t) . a t; M five ($) or :more aircraft o f any Ag e nc y o f 4

if 'A . the United States are re gul arly ca s e, . . * . v.; .7a e t or on land adjacent /
- 0

,
5
'lD. thereto or (2) the t o t a l tr.,ance r o f sw v e me n t s (t oun't ing = a s .T l ard ir.g as e -M i

(' ' " " - ' - novecent ard e a c h t o e.e f f as a osa veemn t ) of aucraf t o f any Agency of the y
,' ' '

-

Dr.ited States is )QO or more. or (3) the grc s s ac cas41a t ive weigt.t of ear *?l [ff
.' .( craft of any 1 eswy of the United States use.tg the a ltto rt ( t t.e total it'

+ . fg'' (
4

)- P

f - suvement s o f ewen f ederal air:re f t smeltarlset by gr c e s c e r t i f ie d we igni s E,
' thersof) is in escese of five eti111on roaus.,.| ,,

, _ _ -

, -

' 4' C. The grantee will not Mrsait any s t rNe t re , other than strNetures
-

' 1, ; * 1 required for aids t c str riav ag e t lon ans suc n o t re r s t rve t ure s as ena y be
i t ' h'':.

-'?

G; ; Mt
..

ancifically esceptef in wratir.g by the FAA. sc be erecteu or reesa ta on tra;
1a.74 ben in de sc r ibed ard to aru Ln which tr.e gr antst 's pr o per t y int e rs t

3 f[M 3
is h9toby c onveyed seer v11 *. It permat any was t e bs sa.a e of t i;e casd laneY

M wrtach would re sul t in or create wiectracet er electrorde int erf arenca w..-

j ;b f% elec t ronic air navigat torma alas or aerona st ic al raa.o t ocas.ina r at ions ore
Ew; - M' - su.om e , lights e glare or other imepstrwent t c the vision o f pilot s of

.*y N*4t & aircraft using the above.ident ified airport or which would rerd es Jt diffo
s- cult for such pilott to dis t Lnguisin be t we en airpor t ligt.ts anJ o' hors, er*

me. i c h .would c re a t e rw i s ome ostors or attreet waterfs.1 or o t r er wis e ernsarv e r y
$4 f @s, i- -

MJ - - or t o has arc ous to mis:rsft larc1Ag at. t aking o f f f rom or maneuvertag it.
L' ~4 the vicinity of the a mid a irpo r e . or prui t any on;ett of r.aturei growtL

- ' - on the said laixt wi thin 20C feet of an Arrr64ct. 4. ig e. t S ys t es, t capera nt t.

c. m , . e 4 t er>d abo ve the plane of the light ; nth t he reo f.

y(
..t .: N- una t eve r ac t ion au y t.+ required by ?be A1mais t ret or o f trae FAA t o es.urs

9
H. The grantee coes hereby telease t r.e Cove rwoo nt . and *111 take- '

g tAs complete t = lease of t hw Ge ve rrveer s feua any rd all 11.b111t y the
[ , ' g(';f G Cove ram e nt r>ar t4 us.2er for r,setoration or other riamage unde r 4.rw le as e

-

.'( ~

or o the r e.gv o w.e n t twvesing tre use by the Cove rna.nt of the airport, or:

part thereof. own+d. controlled o r o pe r a t ed by *he greatee. upon which.
: '. .y ad j a c e r.1 to wha r , or in connec t ios. with we.ach. arsy propert y trans fe rred
t - )-9

b-f this JAstruseent was lo.atea or used s Provid.=2 tre * no syi:n niease^

um ' anan he construed as depriving the gr ant ee o f ant risine it .ar otherv.a.>

ha .e t o r,e. e two t-e t. burs. nt ureer sect ion e of to, federal Airns t act
.Ci,AS: - x

:- uf i966, a= an.ru ed . for sne rieces a; r ecess it tat ter or rereir of subisc
. 2 1F airporu her . t o f or. u ta. e a f t r m s * ant a m y c an-.geo e. anr red ral a m v.
.c,,n
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f y.a
2. 7b r. - .+encver 90 reque:ted by tha ( A.A . erarM m = 11 fm e . * E_

'T- without cost t e t M F e d e r a l Gove rrvne nt . for cct.etrv tton. operation as.: E-
V a.eintenance of factattles far air traffic control e.ilvataes. or we trer

reportand activities. o r c oeruni c a t i on a c t a v li l e a related to air traftlt(y ;f
control, succ areas of the property descrit.ed herein or right s in build tru :
on the airpori nt which tSe prepert y de sc ribed he rein is loc a t ed. as the i

Fu ma y coru.rs u necessary or desarstle for constrNction at Foceral e atene
^

of space or fastiath s for such purposed, and the grantee will e.ane av411
^

oble such areas or any portion thereof for the purposes provioed herein E
p"within b months af ter receipt of vritte.. roovest from the FAA. Af such

are or .iu be aven aele,
"

J. The grant ee wills (t) furnish the F AA with arseneal or vec ial
airport its.ancial and operational reports as m y be reescrably requested'

using either forea furnished by the FM or in such e.ar.nor er it s l e c t ." s.
-

'

1 e ry a s the essential data a.re furntabcu. aM (2) upon reasonatie request -

of - the Fu make available for inspection by art:f duly authorised reprecent.
stive of the-FAA the narport, at whJch the prope r t y oc s cribed herein la r v

EIccated, and all a1 sport records and docume nt s a f f #c t ing tne Airport.
Lnt19d ied seece, leases, operation and use agreeseents, re gul a t i on.s . and

i other im truments a.rd will furnish to the FAA a true ccry of any such
do csamen t which say be reasenably re que s t ed. _

K. And. that the grantee vill not e nt e r int o ar.y tramat t aen which
wes.2d ope rate t o deprive it of any of the right.: aM powers necessary to
pe r f or*e o r e t wply w i t h any or a ll o f t h e c eve nant a aM c orui t t ions set '

forth herein unless by such transaction the obligation t o pe r f or1m o r
-g

coarply wath all such c ov er ant e AM c and i t t orts i s a s sumed by ano the r public
age nc y fourvi by the Fu to be eligible as a ;ublic s ancy as de fined in the

'
Federal Airport Act of 19 9_. as anended, to assume such obliga t ion arms
have the pc or. uthatAty, aM f issan: 1 a . resourte. t. carry out ell auch

s

ob l ig a t a cr.a aruf . af an arranu a.ent is esaae f a r ear.ad e me n t or operatio t of
t he Airpo r t by asiy ade nc y or pe r s on o t he r ( B an t he p ar t y o f t he second

-

part. It will reserve sufficient r tgr.t s am aut r erit y to insure that suc.. p

Airport v ill tre ope ra t ed aN s a snt a ir.c1 in accordan** with these s.avenant s
- o

and c om i t i ons , any a ppl i c a til e re,Jer.1 statu e, aid the tweral Asiation
re gula t ions .

I
L. Ar 1. that the grant ec e a ll k t + F up L: Ja t. et all time, an alr$wrt k

at wl.a c h t s.. prep rtf o rtribes herein is Ic ate,
"

sup(of tre Airporta) t he troe iar le e $f th* Aarytrt an all U dtte: a 2;;1t A or.:
layout
show tM
theret.. t oge trier with the bouhaarae. of oil of r, ate ar e as o wne ; o r 19f.*

t rt11H by the fr ant e e fer alrN et pa r;c s e s aN pr:pc.c.1 and i t t er. trete : ..

(b) t.h e l oc a t ion aM tha t ur e o f a ll e s e s t ir.g ard pr:r;;e3 air;crt fa:11at.
a/d stracturgs (such as rvnways, ta.1.afs, a p r c rts , t o rt.Lna l t,u 11 J arTr .

-

h.ang ar e , arms rc ada) . im lud ar.g a l l pro p o s eo e s t e r.:l e r. am r wuc t a :na o f
osastanc airp:rt f ac ilit ie s : (c ) t r.e 1 x a t i o n o f a t t e s te t ir.r am ; re r *,r a i
t>onavis t . on are a s aret o f a l l e s t e t ;.rw W r;vroents t r + r e c r. anst use: ew . e .

thereof and sucP a .rp r ? l a va .t *s t nr 1 *a* amerbm*ru. reviston, or m s .

fic at ace thereof, st.a l l t* e.c.ec' 18 t ra artroval ef the F A.A . wr p arte: 2
ana11 b, evic+n:ed try tne s igna t .r * o f a s .1/ ac t.o r t s +d representat&ve of

the FAA on *e face of the airper* 1ay ut aw r . ar e t r.e g r ar.s e e v411 ric t
m u e or per:a- the nu tne e f any 1 P.are : or a l t = r a t . c r.: in tr.a AArport es
any of its facilities ctr.or than i n c r.! o r,si t y * ; t t. Ste airfert imetut
map as oc approveJ by the FAA. I f r..h c t. arse s o r a l t e r a t hr.: esc' ? a4 *
affect t r.e sa fe t y. atility, e r e f f t : ; e rg y o f sne Airrort.

st is d e t e rm ir.e t ty the F u t t.a t t:A r*
N. '. that if at any t., *

any out a t am Anf .cht or elain 5.* rtget it. or to the Airport prorertv.
.

d e s crited herein. t r.e esistence c f wr. i c ." creette an umue risk o f it. * * r *
t r.* fw r f c tsant e o f c :rT ! ; ar. *f o r<erme e with the operat ion e f ti.e Airp rt et

, wi th c ove nant e aM c orat a t a arv set forth hcroin, thc rra. nee w i .1 a n.W r <
ea t tigs te n or s od i fy auch r i s.h t or ca.ela of rigPt 'n a omnner satept 51

to the P A.A .

II . ft.a t in t ' e event ther any of toe aforeea4d t e r,a6 s oN t t a c nr . re..

ervations. or rgstrictaon, ar- %' re t . . L . s tw e . . 4: sepliea w.1 0- .

gr a. _t o e or any su t> a e g s e . t t r ans f o rc e , me t c.e r caused by t r.e Acesl inacal.'(
o f am to grantee or sur.et.aut * r w.c f e r t ta rer f re an y o f * * * t t i 1.a*.tra'

herein 66: cut. or ott. ors.:*. tre ' . ' . f .R ' 48 pe s a * J a c r. an J a..
.
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rights transferrsd by this ins t rsraent tw t ..s ea ant ee , or ar.y por t itri
thereof, shall at the option f the grantor revert to the grantor in it;
then ea tst ing cordit ion si.a ty (60) Jays follevar.g t he da t e upon wt.ac h
demand to it.is effect is made in writing by the Acnint t ra tor o f the F AA -
or his ave c e s s o r in func t i on, unl o c s wi t hin s a a rt s t a t y (fo) days such
default e. violetion shall have teen curcu and all such torsnr. conditieru.
re.,rvations and restrictions chall have been met, e t, s e rv ed , os complied
with, in whicn event sald reversion shall net occur and title, right of

-

pos ses sion, anJ all other right s t raru ferred hereby. except such. If any.
previc shall reeuin voe t eu in the grantee, it:-as shall have euccese'usly revert +d.t r ans fe ree s . ors and assigns.

O. That .f the construction as covenants of any of the forecoing =

re serva tions eJet re s tric tions retit ed herein as covenant s or it.e afplication
of the sease as coverants in any prticular irsstante is held invalid. the
particular reservation or restric tioru in ques tion shall be cons trued
ins t e ad ene re l y a s c ond i t i ona u pon t he b re a c h o f w h a c h t he Cove rrane nt ew y
eaercise its option to cause tne title. interest. right o f po s s e s a l on. arv.
all other cliht e trans ferred t o the grantee. or any portion thereof, to
revert to it, and the applicasten of such reservations or restrictions as
covenants in any other instants and the cons t ruc t 2on o f the reme1Mer of
euch rese rvt tions ard re s trit t iens as covenant s sh411 not be effected therety. c

L.

P. De grantee has insfected and as fully (miliar with the phycatal O
cordation of the treet of land heretn conveyed. ne Goverrenerit has mast i

ao representation. warranties. er brdertakings as to such cordition or "

tant the land is frwe aid c l e ar o f a ll c ont aanins t i on aM hir 'en haz artis ,
or a.s to the fitnese or avallatility of the land for any par :1cular use. *

no Goverreent has tr ansmi t t ed t: the grantee available in f orma t ion on
radia' ion and cont s.aination level witr. res; e: t to t re. lands here an c onve vet
eM the grantee acknowleddes the r**:elpt o f this in fo rma t i on. 3e grantee y
recognAses that the subsurf ac t :( the tract of lar; herein conveyed 14 c_
c ont amir.a ted with sourc e esa t orial as defined it. the Atomic Energy Act of

-

1956 a.s aimerded , and in the At oste Energy Coassis sion regula tion:. ana snat
futu.re use of such trac t shall te d e pe rxs e n t upon the effectiveness of the
c ove r arma fill ana t o r ial in reduc ing e t t e rn.e l rad a a t ion t o ac c ep t a bl e l e v el. .
De graat++ hereby coversant s for s t eel f. Ata euccessors. aM sa s ians t ha t

(1) 3ere ar.all be no r:=iovel o f eartr. coverea y escavation,
drilling. or other dis ttu ban:e v4thout praer notate to t r.a tir.i t e d Stater
Atcunic Ene rgy Cocoelsa aor.. W a ar. r.v t on. L. c . . o r !! ne tate of N1 so r.
t.as esecut es aid there is in effe:t as. Ag r e enw r.t ..*L t t.= (|natvJ Otete: _

At osse t Energy Ccumoission, pur want tc 3*:tton 27+c ef trc Atcma: snerry -

Act of 1956 as emethJed. to tne S t a t e o f N1: a cur s .J e; ar t swr.t r agency
re : port: s t le for sh, li c ena ir.g 4.sJ re cala t 4.n . f rad . e ac t a .'s nator.al's
prov1Jec tnat this res tr ac t ion ar.all apply : r.l y t c af.y e s ; .ve t e:n. cir ill ar.f .

or other disturkar.:e af fe : t ir.c the ear t r. acre that. *: inchs: tslew tes rate
eleva t isna as tt.ey ea as t ed on 0: t eber 7. 1971 4: :..wr. on tcpogrart.at
survey map prepa.twd by bowlarus Surve ring *arpny. Ir.: . 014 y t 6r.. 8tas s e u r e ,

uticA Pap 14 at t ached he r e t o arms maaw a pr t f.e re c f t aN
*
g2) All applicable regulatory requirement; cf the Atcal: Energy

Comunission or any s t a t e agenc y u vir.e; t er.1s t or y e .th 4 r it y over rail ,a? ' 1 *
,

material shall be complied w;t.h. i

8. AXD IT IS FVP'1HII. A37KZD AJC (JNDEh!7c'C0 ty ar.; be tween the pas t ier
1 re t s aid the grantee, ty a t :i ac c e p t ain e o f tr.a s Qu t t c l e ist Le*J. ac ar.c 9
lodg e s i t s under s t aN in.' o f the agru sent , arms agree s tna t .- as $4r t o f t t.*
consideration for tht: used. the grantee c:venant ai.d agre e s f o r i t sel . .

it s suc c e s s ors ard as s igna , thatt (1) the program for or in connet tiot,
with wrtien this reed la riaoe will be 4srub.cted in cosplianc.e o l t r. , ans ':.s
grantee, its succeanors anJ asa14ns, will congly **1th a'. re:raire nint s
impossed by or parouant to the regulationa of the FAA as in effect en tt'e
dat e of *.his theed (tb CTR Part t$) lasued uraser the prov'saona of Title V
ef the Civil Rig to Act ot 196 1-(2) this covenant shall t.e subject in all

-

respecte to the previ.e toru o f s al.i rerulat torsJ ()) t '. e grantee. Sts
succeanora aid amongns, will pecueptly tame arsJ t or? 1rw e to t aJe e auct, a t t s cr. -

ma mer tse nece.sary 't e f f a c t i.a t e t s.1: .v e na: t (4) the t/r.i t e d States s M1 _

( 6668 .st Q
-
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have the right to eeck judicial enforcement of this covenant 3 ($) the
grantee. Its euccessors and assigns. v111: (4) obtain from any person
(any legal entity) wno, througn contrattual or uther arranger.onts witn (At
giantee. 1ts successors and assigns. as autnortsed to provado services or
t>ene fit s under said program, a written asTesewnt pur su ant to which such
other persca shall, witn respect to ,the s e rvic e s or bene fit s which he is
authorised to provide, undertaAo fo r hims e l f the s ame obligations as
those imposed upon the grantee. its successors and assigns, by this
covenant s (b) furnish the original of evch .g rs eroe n t to the Almir.Astrator
of the FAA. or his succe ssor. upon his reqves t there for; and that this
covenant shall run with the land hereby s cr:ve yed. and shall in any event ,
without regasti to technical classification or dec1gnation. legal er other.
wise, be binding to the full e s t eatent p rwi t t ed by law and e quit y for
the benefit of and in favor of the grar.t tr and enforceable by the grant or
against the grantee, its successors, tr.a assigns.

2Ji VI7WESS VMEAECP. the party of the first part has caused this
d itclain Deed to be esecuted in its r.ame arad on its behalf, the day
ud year first above written.

,,

L'N.7ED STATES Of AMIAIC A*

Acta.r.g by and through
Ad n:.Mtr 4or o C. al Serviceo

-e <

ty h '2// "W.

.>'
- s_. Cr.a s t . Peal Property D Q.Aston

'. . .: . 9 a

V1333Sf34 Propert y Manag@ Stent and Dispoial

T , a. /w k A/ W Ge. Services Administration

_1 < a., a ity. Klasouri

ACXNC'VLritWTC

STATE OF MISSOURI %
f33

OCWrY OF JAcr.$CW)

1. V altr.Lr P . F idle r , a No t ary Pub l i t in g fc - s aid S t a t e and
$ day of March, 191 .County aforesair.. do certify tr.at on t::e

before me appearvo Ch.arles V. McKinney. Ne f, Aeal Property f,1v1:fon,
who evcut ed the foregoing deed, t o ase pe rs :n.11 y hno wn, are known to sie
te be such Chief. Peal Propert y Division. wr.o beit.ic cy w duly sworn d14

are t h.a t he signed hi-say that he la such Chief. Peal Froperty rivision,
rame e.M caused the s e a l o f i t.e Ge ne r a l 3-e r-r a c e s Ada't ini t r a t i on t o beNr htr.wrety, and that saidaffiatd to saAd deed la pursuance of pr:

signed and s e al ed by hi.e as s s e r. Chs e f. Fe a l Propert y Da rls t on ,deed wa4'
or, behalf of the UNI?!O STATES CF AMD10M and t r.a t said Charles V.

to be his free act anoM'c Kinne y acJrnow l edg ed t he e s e cu t i o n o f s a id de edarid the free set and deed ofde+d as such Chie f. Peal Property Divis t=n.
the UNITED STATES Cr AXER.!CA, by th e Aam;.na s t r a t o r o f Ge ne ral S e rv u e s .
a d the free act and deed of the C.eneral Se rv ic e s Adeninistration. sottr4
for the WITED STATES Of AXEMCA. arms t ha t the s e al a f fi.t ed t6 said does
is the of ficia.1 se al of t*ie Cuneral Servi c e s Adminis tration.

IN VITNE.3 VM::Ts2.07 I hereunte set av hand in the County and State
aforgeald on the date last at,ov e wr it t e ru

Me @-41. M b'<*- p. -

,8" ir it tur r. radier
'

e .

Notary PublicM ,'.

hty Sashi4J164 Empire s : A. gust 3 1972.
~ ' :; -g ,
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ACCRMANCE
!St. tout.s Airport Authority does3,,,

-her,.dy accept ths. e42tclaA. osed .,o oy .ven . c c . p i anc . agre e , t.

all of the ternes arid corrgitions thereof,

*zecuted this 15th gay of May 1973,,

r /

(orfsc1A1 3+e.3)U 'O'. By%e . O _,[' /

' 3 . +, , t.3th - ,u
.M ' ; istle Ac tinz Directoe. ofAf rwre''

t l,* *; 'M., - Authorit, g
'

*" *e gyAtte -

R ace Seneck J.' Jc.hn r, gass. Sr"
. i

'M ' .,'l-
#__Ceuptroller

*

Certificate of Orantee's At terney -

I. Jack L. Roehr ac t irg as at t orne y for.
tN 5t. thuis Air. ort AutgjgL(lv herein referred to as

the ' grantee * co hereDy certafy: That I have e x amhw d the fore going
quitcista deed and the proceedings taken by the grantee relatir4 therete
and find that the socceptance thereo.* by the treat es har been duly
authorised and that the esecution thereof 13 in all twspecta due ard
proper e.ed in accor*Jance with the laws of the State of Missouri, and
fur *.har that. in ny opirtion, the Quitclaim Deed cortatitutes a legal ard

. binfir4 compliance obligat ion of the gra.ntee in accorhcc with the term.s
tae r,o r,

St. Louis. Missouri the 15th day'of ,p. ,4 .

_

Mav, 1973 ._,

av A-,( m e ._ -

Ns.Title $ ., s %

.

t

i

.
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OFFICE OF TECHNICAL. SERVICES . ]M T'"
A GEiMANTOWN. MARYLAND 20874 iy ['* f0

_

M0.dwas ocom.c>acues
t|,'

.

1 April 1988

Mr. Andrew Wallo, III, NE-23
Division'of Facility & Site

Decommissioning Projects
U.S. Department of Energy
. Germantown,-Maryland 20545

SUBJECT: HISTORICAL SUMMARY - FUSRAP SITES - ST. LOUIS, MISSOURI

Dear Mr. Wallt,:

The. attached paper, prepared in response to your verbal request
on.11 March 1988, is-provided for your review and comment. The

-purpose of the task was to_ update and combine the three separate
site summaries contained in the 23 November 1987' draf t FUSRAP
Background Report into a historical _ summary for the FUSRAP sites
in the St. Louis-area.

*

-This ' task was accomplished in conjunction with a review of the
Site Description and History of_ Operations / Ownership sections of

'the draft RI/FS Work Plan for-the St. Louis sites.- That review
-_ as- completed and a marked up ' copy of the ' draft document wasw
delivered 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

L -

' document described above.''

Sincerely, ,
,

.

4~
.

.

.

W >

I
. R.' Levis'I

'

Project Manager
*

CDY/djn
' Attachment-

,

cc: W. Murphie-
.

"
|- G. Turi

PUSRAP File"

t' ,

bec: R. Icvis
'D.;Kozlowski

,K. Wills

L
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|HISTORICAL SUMMARY

FUSRAP SITES - ST. LOUIS, MISSOURI

|
-

|

, GENERAL: Formerly Utili ed Sites Remedial Action Program sites
located in the vicinity of St. Louis, Missouri (Figure 1), include I

the former Mallinckrodt Chemical Works, currently identified as the
St. Louis Downtown Site (SLDS), the St. Louis Airport Site (SLAPS)
and the Latty Avenue Sita referred to hereafter as the Latty Avenue
Properties (LAP). These sites are collectively referred to as the~

St. Louis Sites. The following is a historical summary of the
sites' 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
procsss in April 1942. The Mallinckrodt Chemical Works was the sole
source of purified natural uranium compounds in production
quantities until well into 1943. Initially, uranium dioxide (00 )2

feed material. Production of uraniumwas produced from U 038
,

tetrafluoride-(UF ), also known as green salt, was started in late
4

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.
Louis. A new refinery, Plant 6, located ,at 65 Destrehan Street,
began operations in 1946.to process pitchblende ore and produce UO '2

Additional facilities at the Destrehan Street location (Plants 6E.

and~7). began operation during 1950 and 1951. In addition to the

production of UO2 and UF4, operations at these facilities included
the production of uranium derby metal, the reversion of UF4 to

produce UO2 or U O , the extrac. tion and concentration of thorium-2303g

1
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from pitchblende raffinate, experimental processing of very low
enrichment UF , and the recovery of scrap uranium metal. Work at

4

Mallinckrodt plants in St. Louis under contracts with the HED 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.

LOUIS AIRPORT STORAGE SITE was operated by the MED and the AECST.
from 1946 to 1953 to store vastes 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 (E-65), barium cake residue (AJ-4), Colorado
raffinate residues (AM-10), and miscellaneous 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-65 residu'es, 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 f rom the AEC by David A. Witherspoon,
Inc. of Knoxville, Tennessee, and removed from the site during late

SUB-587.1962 and early 1963 under AEC Source Material License No.

|

3 |

|
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" A Committee Report (ni Disposition of St. Louis Airport Storage _ |

Site", dated: November 5, 1965,: indicates the folicwing inventory of
uranium ~ residues; remaining at the site.

Quantity in Tons __
Uranium Residues

74,000 i

-Pitchblend Raffinate (AM-7) '

32,500
' Colorado Raffinate-(AM-10)'

Barium Sulfate Cake-Unleached (AJ-4)
1,500

'

Barium Sulfate Cake-Leached (AJ-4)
8,700

350Miscellaneous-material in Drums
4,000

C-Liner: Slag-

Total 121,050

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

site.'
,,

,

LLATTY AVENUE'PROPERTIESo(9200 Latty Avenue) owned by~ Continental ,

Mining and_ Milling .com'pany of Chicago, Illinois, was used to store
3

residues from uranium processing operations that were purchased from
Lthe AEC in=1966.- The residues were moved from the St. Louis Airport
LStorage Site to 9200 Latty Avenue during-1966 and 1967-under AEC 3

License-No SMA-862. Cotter Corporation conducted drying operations
onithe site prior to1 shipment of their-initial purchase of the
residues.fromLthe site;under AEC License No. SUB-1072.

3

SITE DESCRIPTION {.

<

MALLINCKRODT CHEMICAL WORKS was located in-the eastern part of St..:
Louis,Enear_the.McKinley_ Bridge crossing the Mississippi River

0

=The. main offices'at the site were located on Second and(FigureL2).
Work under MED contracts from 1942 to 1945Mallinckrodt' Streets. (Plants-1was carried out in existing facilities at the Main Plant

and 2) and Plant 4 on North Broadway. A building adjacent to the!

.

4

. . . . .
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Louis Door and Sash Company by theMain-Plant,;1 eased from the St.
MED,-was equipped with'governmeat-owned equipment in the summer of
1943 and-served as a green. salt production facility beginning the
fall of 1943. The property owned by St. Louis Door and Sash Company
and its successor, Rock Island Mill Work Company of Rock Island,
Illinois, wasflocated_on North Broadway, apparently adjacent to the

i

Mallinckrodt Main Plant. Property covered by the lease (s) was
In 1946, a

purchased by the'Mallinckrodt chemical Works in 1954.
new refinery (Plant 6) located at 65 Destrehan Street began
operations /to process' pitchblende ore and produce uranium dioxide.

were constructed at theAdditional facilities (Plants 6E and 7)*

Destrehan Street-location in 1950 and 1951.
During this period

Plant 4 was modified to be used as a metallurgical pilot plant for
Plant 6E was used to producedevelopment' work'with uranium metal.

uranium metal and Plant'7 was used to produce uranium tetrafluoride

(UF4). _ Operations at Plant'4 were terminated-and the plant was
closed from 1955 to 1956. All operations at the Destrehan Street
-facilities vere terminated and the plants-vere closed in 1957.

Since 1962, Mallinckrodt, Inc. has used.these_ properties for various
Some of-the

purposes related to its commercial chemical operations.
buildings used under1 contracts with-the MED-and AEC have been torn

Sew buildings have been
down and some are being-used-as warehouses.

About
constructed'at. Plant 4 and-at the Destrehan Street' location._
20'of the original buildings-used to perform work under contracts
with the MED and AEC remain.- Parts of the Destrehan Street 1 site
have been used for storage of columbium-tantalum cre, a Nuclear
Regulatory Commission (NRC) licensed material.

,.

24 i

ST. LOUIS AIRPORT STORAGE SITE-is a 21.7' acre. tract located about
kilometers:from downtown St.' Louis and is adjacent to the northern
boundary of the Lambert-St. Louis International Airpcrt (Figure 3).

LouisPublic and private properties in the vicinity of the St.
.

6
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LAirportfStorage Site'found-to contain residual radioactive material-I

from the. site are includ'ed;as a part of,the site for purposes off
id,entificati'oniand remedial: action.

;

LATTY AVENUE PROPERTIES are located in-the Hazelwood and Berkley-
communities |and include the property at 9200 Latty Avenue and
vicinity properties 7along-Latty Avenue. T51s-' heavily industrialized
: area is approximately oneLkilometer 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., is1 separated from the-eastern portion-of the site by a chain
' link fence. :The: eastern portion of the site, known as the Hazelwood
LInterim: Storage-Site.(HISS)fcontains a pile of debris generated~

tduring theLrecent1 decontamination of the western portion _of the site
-(3.5 acreLtract) by;the owner. The waste pile was approximately 100

.

y

meters long,' 60 meters wide, and 6 =eters! high. Aisignificant

= volume of res'idue'from cleanup of vicinity properties hasLsince been
.added tocthe waste < stored on this-portion of the site.- A layout of-
the-site andilocation-of the storage piles on the property _is'shown

.

Lin Figure 4.-

LOWNER' HISTORY-

MALLINCKRODT--CHEMICAL WORKS owned the site. Portions of-the
,

=NorthTBroadway'facilityi(Main Plant and Plant 4) and the Destrehan
: Street facility:werelleased by 10ED. 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: 1-

: purchased the AEC owned property located on the' site.='All remaining
,-. facilities areJowned and operated solely by:Mallinckrodt, Inc._

(formerly.the:Mallinckrodt chemical Works).

ST. LOUIS JAIRPORT? STORAGE SITE was acquired by 'the MED in 1946. The
'Isite was operated by the MED and its successor, the'AEC, as a

.

8

_, . _ . . _ , . _ . . . , _ . _ _ _ _ _ - . . - . _ _ . _ _ . _ _ _._ .. _ -_



.

..
,

.

.

. ._ m me==

HAZELWOOD BERKELEY

'
.

.

TO
CotowATER

I, , WAGNER ELtCTRic CORP

%... %
4

\ j g ..-a
I // //_ _ M_tATTv Avt w t

_

4 l3

\ /{
..

_ _ _

I
Ta AtLim AptA.i (< -CECON 8ACfLITYj'-,,.

: t iTEMPCA A RY'VTURA #' I :'-
COATING S ., {-ACC1ss ACAg',(*;/

\ SITE
j CENf*AL Nv!$7MtNT PUNO,: atAL tsTATI woLCING COMPANY

k J~~ i ND/,

' sVPpt,[ME NTA RY

\, E .

agy j' stemAct Pitt
i

'i '\
U,x'" '

NHAZELWOOO9, t : A INTERIM,i :
-

STORAGE
.

9,\,% C SITE ',

uAint ; i ----- . stcaAct
V3

. <

i 's 4 4', U PILf

$ % i
si \g PARKit A REA

.

s
,

'

;',
,

'

,

~ % ,, .
***

/'
'

sirisovacrY

" '

NO SCALE
,

BERKELEY

''

HAZELWOOD
.

-~

_ _ _ _

FIGURE 4 SITE PAP - LATTY AVENUE PROPERTIES

9



, _ _ _ . _ _ . . _ . _ .. . _ _ . _ . . _ - - _ _.. ._ _ .. -

4:_ e

: I

*
,

H
'

storageLsiteEfor residues from uranium processing from 1946 to 1953.~

1953,to'1967, the site was operated by Mallinckrodt, Inc .-,"

.? rom ,

~ underEcontract:-with-the AEC. In-1969, the AEC approved _(by permit)

useJof the' site on a limited basis by the St. Louis-Airport '

LouisAutho rity . - Title to-the-_ property was transferred to the St.
Airport Authority by quitclaim deed made on-March 8, 1972,~and
accepted by the Airport Authority on May 15, 1973. The Department

ofiEnergyi(DOE) .is considering acquisition of.the site pursuant to
fprovisionslof the fiscal year 1985 Energy and Water Development
EAppropriations,Act((Public Law 98-360) for use as a disposal site.

LATTY, AVENUE PROPERTIES include the site at 9200 Latty Avenue and
Evicinity-.propertiesnthat-are found to contain residual radioactive
material originatingffrom the site.

In'1966, the; property at 9200 Latty Avenue and the uranium bearing
residues |purch'ased-from-the AEC and moved-from the_St. Louis Airport
StorageJSite were owned by Continental-Mining and Milling of
Chicago , ; Illino i s .- The uranium bearing residues were-transported to'

and stored'at'the Latty Avenue property-byfContinental Mining and-

-MillingJunder1AEC License ~SKA-862. 'In 1967, the Commercial Discount
-

Corporation-seized:these assets by way of a foreclosure-action and
sold most-of'the uranium bearing residues 1to the Cotter Corporation.

.

The Cotter. Corporation-dried the-purchased residues on-site before
Possession ofshipment to thelrLCanon City, Colorado, uranium mill.

'the' residues by Commercial ~ Discount Corporation was crrered under

AEC license.No.-SMC-907. 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 11977. 1tr. Jarboe currently operates Futura-Coatings,"

,

LInc. on the western portion of the site,

,

a

10
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RADIOLOGICAL HISTORY 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 1950. In 1951, AEC returned the Main

Plant to Mallinckrodt for unrestricted use. Between 1957 and 1962,

the Destrehan properties and Plant 4 were decontaminated by an AIC |

subcontractor, surveyed by Mallinckrodt, and were released by AEC i

for unrestricted ~use. In the process, some of the buildings
(primarily at Plant 4) were remcVed. Contaminated earth was removed

and excavations were backfilled. Decontamination wastes, scrap, and*

rubble from these operations were bt.ried 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 Newa

York Operations Office early in the program and by the Oak Ridge
operations Offico 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 concsrning the release of property for unrestricted use.
Elevated 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

L
one water sample taken from an old waste pit was in excess of

c

Federal standards. Radon'and radon-daughter concentrations in three
buildings were in excess of current Federal guidelines for
nonoccupational radiation exposure.

1

theBased on a : review of survey results and historical records,
,

of Energy determined in 1984 that it has authority underDepartment

11

.. . s
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the Atomic Energy Act of 1954, as amended, to clean up the
Mallinckrodt site. A preliminary engineering and environmental
= evaluation-was prepared in, December 1981. Planning for

characterization-was completed in 1987, with work scheduled to begin
in early;1988.

ST. LOUIS AIRPORT STORAGE SITE residue and waste inventory and
~

radiation survey was-conducted by the AEC in 1965 to formulate a
plan-for removing the residues, cleaning up the site to permit
unrestricted use and then disposing.of the property. Most of the

-_ uranium bearing residues were sold to the Continental Mining and
Milling Company in 1966 and transported to their property at 9200
Latty Avenue. Partial decontamination of the site was initiated by

the St. Louis' Airport-Authority, in fulfillment of a 1969 agreement
with the Federal government for limited use of the property. All

structures but the. fence were razed and buried on the site. The

surface'of the-site was covered by 1 to 3 feet of clean fill to
control runoff and-erosion and reduce surface radiation levels.
-Additional fill was required in several areas to reduce-gamma
radiation.to acceptable levels. The site was conveyed to the

' Airport Authori' by quitclaim deed in 1973 stipulating that the
propertyjcould'be neither leased, sold, salvaged, or-disposed of by.
the Airport Authority _ >nor used for other than1 airport: purposes -

-

.without the: written consent from the Administrator of the Federal
Aviation Administration.

,

?In. September and October 1979, six wells were-installed at the site.
Groundwater monitoring-indicates that, although radionuclides stored
Ton-siteLare leaching-into the groundwater,-the concentrations

,fobserved.are low for all radionuclides except total uranium. The-

total-uranium concentrations in three of the six on-site wells are
high because the wells'are locat'ed in or adjacent to buried~

radioactive material. Radionuclide concentrations in groundwater

12,
.
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have shown no trends. Results'of monitoring at some wells indicate

increases while others indicate decreases in radionuclide
concentrations.- ,

.

JElevated< concentrations of radionuclides'were found on-site and
inorth of the site in ditches north and south of McDonnell Boulevard ,

Land beneath a portion of the road. The. contamination appears to }

have resultedLprimarily from erosion of residues stored on the
1

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 contam nants and waste volume estimatesi

.will be. completed in 1988. y

- - . !

Departmentlof, Energy use of,the site to consolidate and dispose of:

residues from the.Lattyf AvenueLProperties and properties in the-

'vibinity of'the St. Louis Airport Storage site was authorized by
~

Public Law 98-360.-
-- (-

LATTi AVENUE; PROPERTIES. .In'an effort to decontaminate the property-

at:9200;Latty Avenue, the CotterLCorporation mixed the residues that.
-remained with aniestimated 39,000- tons : of soil: removed f rom _.the top
12 to 1811nches of the.' site. The material _was shipped.to a local.

11andfill in:197'4, apparently without AEC knowledge or approval. ,

LCotter< requested and was-granted termination of AEC License SUB-1072 -|
_

in November =1974.

Soillanalyses conducted by'the Nuclear Regulatory Commission (NRC)'
'

in 1976 revealedfresidual 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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Hazelwood Interim Storage Site (HISS). The western portion of the

site that was decontaminated by Mr. Jarboe was released by the NRC
for unrestricted use in August 1979.

-A radiological assessment of the area of the decontamination debris
was conducted in June 1981. Elevated concentrations of uranium,

actinium and thorium were found. Leachability of these

radionuclides'from the debris was considered low. Air and

groundwater monitoring data collected on a biweekly basis during
1982 and 1983 indicated the presence of radionuclides, primarily
Thorium-230 and Radi;m-226, but in concentrations well below

Department of Energy guidelines. Environmental monitoring in this

area of the site (HISS) was continued in 1985. Monitoring results

indicate that the HISS is in compliance with DOE guidelines and

radiation protection standards.

Results of radiological scan surveys conducted in 1983 and 1984-

revealed elevated levels of contamination along the north, east, and

south sides of the site. Much of the contamination found was'+

outside the boundaries of the site. Subsequent radiological

characterization of the western. portion of the site occupied by
e

Futura Coatings, Inc. revealed concentrations of radionuclides in

excess of current DOE geldelines. Congress directed the Department

of Energy to implement a research and development program for
cleanup of the site. Work is being accomplished under provisions of

Public Law 98-50 and Public Law 98-360, Energy and Water

Appropriations Acts of 1984 and 1985, respectively.

.

14
I
.

' '
- - _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _



G
~

~

9 )87f -%K" !7

h 3,h a C- i E T* ^'' ' *:

I' edh'!.I rJPENDIX At

Err. LOUIS SITE AND CONTAKINANT DESCRIPTION M# I

MD 7
.

Three FUSRAP sites, collectively referred to as the St. Louis Site, et located in
the ' state of Missouri. These sites include the St. lauls Downtown Site, the St. Louis
Airport Site (SLAPS) and vicinity properties, and the Latty Avenue Prgerties. A
description of these sites and contaminants is provided in the foljowing sedans. Site
locations ue shown in Fig.1.

A

A 1 Err. LOUIS DOWNTOWN SITE
,

The 18.2-ha (45-acre) St. Louls Downtown Site is located on Demehan and
,

_ Broadway Streets in downtown St. Louis (Fig. 2). It is currently owned by Md"Inekrodt,
_

Inc., and contains more than 20 buildings and other facilities involved in the unuf acture
E of chemical products.

In 1942, the U.S. Army Corps of Engineers, Manhattan Engineer Dir.rlti (MED)->

4 a predecessor of:the AEC - requested the Destrehan Street Refinery and Ena.! Plant
(later- the -Mall!nckrodt Chemical Works) to initiate _ activities for the prcA< tion of
uranlum dioxide and trioxide (UO and UO ). Uranium ore was subsequently ;1 cessed at

_ 2 3
the facilltles through 1957. Plant operations involved the refinement M tranium'

concentrate, uranium compounds, and uranium meta] for use in reseuch, heubpment,
and production programs of the federal government (U.S. Dept. Energy 2t!C Other
activities included recovery of scrap uranium, extraction and concentratfor c1 thorium
from pitchblende raffinate, and experimental processing of very-low-enrichnut tranium

- tetrafluoride (UF ). By the time operations ceased in 1957, it is estima n.;'ht morea

4
than 45,000 t (50,000 tons) of natural uranium products had been procesrad rt t.he site

- (Bechtel Natl.1986a).-

During the uranium-processing period, certain buildings on-site were twistructed
for and owned by the MED/AEC. . The remainder of. the approximately lit talldings

.

involved in the program- were owned by Mallinckrodt, .and some were Elmet: to the
MED/AEC. -Buildings and ueas in which uranium was handled are slmm % Tig. 2.
Buildings that' werd used during the uranium project and remain on the site an ilsted in
Table 1. ,

Processing operations were conducted in Plants 2 and 4 (currently Piat 14) from
1942 through 1945. In 1945, activities were terminated at Plant 2, but mre 'llmited

w, uranium reseuch continued at Plant 4 (currently Plant 10) through 1951. Uranium
processing occurred at Plants 6, 6E, 7N, and 7W from"1945 to 1957, at which ' time all

'
'

such operations ceased.- Following this date, the government-owned buildings umre either-m '

demolished.or transferred to Mallinckrodt. A radlological survey of tr.e stte was -
conducted by Oak Ridge National Laboratory (ORNL) in 1977. Resultra of the survey
Identified beta-gamma dose rates in excess of U.S. Nucleu Reglatory Commlulob (NRC)J-

cleanup criteria In areas within Buildings E1E, 25, 50, 51, 52 A, 705, 706, and W!, and at -
localized spots in Buildings 40, 51 A, 52,116,117, 700, and 704. The NRC eritda were

.
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iABLE 1 E i ti g BuUdit p and Arsaa Used for Ursnlum Project Work atxs n >- :

the St. Louis Downtown Site .

'

Building -

Plant -or Area Use

1 25-1 Lab, research and development, control
25-2 Lab, gas chro=4tograph spectrophotometry

,

Alley Extraction
K1E Pilot plant, semivorks (pitchblende).,

.

A Central plant mechanical

2 50 Ceneral storage, utility, UF4 experiment
51- Digestion and treatment of black oxide (U 0g)3

feeds
51A Denitration and hydrogen reduction
52= Ether extraction

.51X . Extraction of pitchblende liquor
38 Personnel change house
40 Temporary storage of residues

:lo .Part of Movement of materialss

'RR dock'
'

6 100- Electric substation
116-1- -Manufacture of uranium metal, varehouse
116-2 Warehouse, office, graphite machining
116B Electric substation'

117-1 Security, change house (trace pitchblendes)
L117-2 Lunchroom, laundry, contractor change room

(trace pitchblendes)
,

,

:

7N 704 Hydrogen fluoride.offgas treatment
<

-705 Manufacture of UO2 and UT4
Storage of UO ' UO , and UF4706 2 3

707 nanufacture of hydrogen and nitrogen from
ammonia

'

7W 708 -Magnesium storage, packaging'

-700- Warehouse, safety _ office, some core machining

.

aPlant 10Lvas known_as Plant 4 during MED/AIC activities. The
.

Plant 4 area consists of parking lots and one buiding,current
vhich were constructed after the uranium project work.

>

9

Sourcei Data from Goldsmith et al. (1981).
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aise exceeded at the following outdoor locativns: the walls outside of Buudings 51,51 A,
52, and $2A; in the vicinity of Buildings 81, 82,101,116,117, 7 00, 7 04, 7 05, 7 06, 7 07, and
708; on the concrete alab eut of Building 705; on the storage ptd south of Building 708;
on the roofs of _ Bulldings 51A, 52A,116,116B, a.nd 706; and in the alley separating *

Buudings 25 and E1E.- Alpha levels exceeded NRC eleanup critera for surf ace contami-
nation of uranium in certain areas of Building 705 and the criteria for radium in treu of
Buudings K1E, 25, 40, SI A,100, and 117. On out6oor surf aces, alpha levels assoelated
with thorium-230 exceeded the cleanup criteria on the storage pad south of Building 708
and possibly on the roof of Building 100. Scattered surf ace soll samples taken from the
vicinity of Plant 7 and the rallroad tracks south of Building 75 and near Building 82
contained concentrations of radlum-226 and uranium-238 in excess of soll cleanup
criteriti Subsurface sou tamples in ateu eut of Buudings 51, 51A, 52, and $2A /

contained u.ranium-238 at levels that exceeded these cleanup criteria u well. The level
of uranlum-238 in a single sample taken from an old waste pit between Buildings 100 and ,

101 exceeded the concentration guide for urar. lum in water. Nonoccupational
concentration gvidelines for radon-222 were exceeded in Buildings E1E, 52A, and 101
(Goldsmith et ab 1981).

Downtown Site is 52,600 m]nformation the estimated volume of waste at the St. LouisBased on available g
(70,000 yd ). Detaued investigations were initiated in 1988

{to define site hydrogeology and the chemleal and radiological constituents at the site.
The initiation of additional site charactert:stion efforts to further define contaminants-

and waste volume estimates are planned for 1988 and will be completed in 1989.

A 2 Fr. LOUIS AIRPORT' SITE

The St. Louis Altport Site (SLAPS) is _ located in the city of St. Louis directly
north of the Lambert-St. Louis International Airport ant' '. bordered by McDonneu Road
to the north and eut, Coldwater _ Creek to. the wat, and the Norfolk and Western
Railroad and Banshei Road to '.he south (?!g. 3) - The rito cours 8.7 ha (71.7 acres) and .O

Is currently owned by the St. Louis Airport Authority. In 1946, the MED obttined
' consent to use the site primarily for, storm of radioactive residues. The waste materlaj
- resulted from uranium-processing operations conducted at the St. Louis Downtown Site.
In 1947, the'MED acquired title to the SLAPS property from E. Callaway et E1., fouowing
condemnation proceedings. Responsibility _ for operation of the site wa.s maintained by
the MED, and subsequently by the .AEC, untti lt was ' transferred to Mallinckrodt
Chemle 1' Works (currently Mallinckrodt,' Inc.) in 1953. Mallinckrodt operated the
St. Lou!s Downtown Site under contract to '.he- AEC from 1953 through 1967 (U.S. Dept.
Energy 1985).-

Recoverable preens wastes we're stored at SLAPS in anticipation of claim of
ownetship of these wastes by the original owner of the ore (African Meta.ls). In te Mon,

_ the site wa.s used for storage and/or disposal of equipment, miscellaneous residuo., and-

contaminated materials and scrap. The stored wutes included Belgian Congo. pitchb-
lende raf finate residues, radium-bearing residues, Colorado raffinate residues, and
leached and unleached barium sulfate cake (U.S. Dept. Energy 1981). Contaminated .

.

e

|

1
. ..

_ _ _ _ _ - _ _ _



A-L.. *

i i
4

__

_,

/
.

,...

---
, -'' ,

e
* <

/ O8 eir c
a *

w-

, -

g,
...

/ <" =...
. e

,

Ib

..''
.

/
..
..

it G
4

! / g g..

/ %o
b <r "

[- "O J"'

d;

g e u,~

nj O' " ..

<
* p

, " p
t' 'h'

i O
- e..g a-.

a
{5 io a
, . *5 g. m,

. x w-

". .o E C*.g z D
,

-\ ? : gco -"
E wg u

1 ', 9
-

\: 8...

11 a\

{* 1 .i. O.

g

stgg
. p.

sin E(
c

", N, w\,

* ,, < .J
.J <*

i U
O,,,

n O
s ' **

." e
C

- 2.
sin

i
t

.

\...

5

6



- - - - . .. - , ,~ . - - - - . -.-

,

M
;% .

,

scrap metal and other mlicellaneous radioactJve meteela.ls were buried in .the western -
end'of the property in 1952. Most- of the residues:were stored on open greund. The
residue piles covered the.eutern.two-thirds of the site, rifing about 6 re (20 ft) above

.

i i f X
; ground level. The site was fenced to restrict access,in order to Ilm t the potent al or
public exposure to'dtreet rad!ation. In addition' to the residue pues, ra office building i

: and three plant bundings were located on the property.

The AEC conducted a wute Inventory and radiologleal su vey of SLAPS in 1965,
-Identifying 110,000_ t (121,000 tons).of refinery residue and contaminated debris on the
open ground. Radioactive contamination wu also found on surface strue.ures and in the
solL :In 1966 and 1967, most of the stored residues were sold for mineral recovery and
transported to 9200 Latty Avenue.

Partial decontamination of . SLAPS was initiated by - the St. Louis Airport
Authority,- in fulfillment of -an agreement with the federal g'ocernment -(acquisftien

_

perm!t: of1 November 1969). Remaining barium sulf ate ws.stes were transported | to. .

9200_ Latty ' Avenue, currently known u the LattytAvenue Properties, and all strbetures -
but the fence were razed and buried on-site at SLAPS. The surface was covered with 0.5

t

i

to 0.9 m (1 to 3 f t) of clean fLil to control runoff and erosion and reduce surface radiation
.

'

~ 1evels (U.S. Dept. Energy 1980). Following completion _of-the parcla] decontartinatica
effortf a~ topographical and radiological survey of SLAPSLwu performed oy the AZC in u

Surface dose rates were measured at less than 1 mrad /h, although urtntum-238,* ' -1971.
radium-226, and thorium-230 remained buried on-$lte (Argonne Natl.' Lab.1981).

,

,

. The SLAPS property _was conveyed by-quitelaim deed to the St. Louis Alport'

Authority In 1973. .Because radioactive materla.ls remained on . te, theideed speelffed - ,

i that the property;could_ be neither leued, sold, salvaged, or disposed of by the Airpor!
Authority -- nor used for other than airport purposes -- without written consent from the

: Administrator of the Federal Avlation Administration.

Ink 1976, and_1978, ORNL performed radiolocleal =: surveys of SLAPS. Elevated ;

concentrations--of radionuclides were found'on-site and: north ~of the site in dhches north
_

and south of McDon.nell Boulevard and beneath a portionif the road. The contamination-
-appears to-have resulted primarily from erosion 'of the residuc stored on-site as surface <
piles from,1946 to 1967 (Argonne Nath Lab.1981).-

- Soll contamination levels at the' site have been found to range from background
|

}to 900 pCl/g uraslum-238:and 1,400 pCl/g radium-226 (U.S. Dept; Energy .1985). Con-
1tamination has 'also been found on vicinity properties, Including the ditches north and -
-|south of; SLAPS, an adjacent.ballfield,= and areas along McDonnell Boulevard and other

|
potential; transportation' routes.; Vicinity. properties _ south' of SLAPS Include- Banshee !Port!cns ofRoad andaa 30-m (100-f t) strip touth of .and -parallel to the roadway.!

-Coldwater Creek are also considered to be SLAPS vielnity properties.
; . ..

LThe estimaged volume of waste at SLAPS and the vielnity properties ranges from
213,850 to 357;000 (283,700 to 474,000 yd .). Additional site cha racterization efforts to -l

,further = define-' contaminants and waste volume estimates are ongoing ar.d will be
-

,

!'

Icompleted in =1988;
.

'.
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' 1.3' LANTY AVENUE PROPER'ITES
,

|
'

The Latty Avenue Properties are located in Hazelwood and Berke' ley and _ consistw w

of the' property at 9200 Latty Avenue and vicinity properties adjacent to Latty Avenue
i

-|sad its extension (71g. 4). The property at 9200 Latty Avenue covers an uet of 4.4 ha
!

(11 acres) and is separated by a chain link fence into (1) the western Futura Coatings
> -

|
-

section'(2.2 ha [5.5 acres]), which contains tnree building complexes, and (2) the eastern i

'Hazelwood Interim Storage Site (HISS) (2.2 a [5.5 acres]), which contains a vehicle
p h

decontamination facility.and two covered surf ace storage piles of radioactive materlah
,

The property is currently owned by Jsiboe Realty and Investment Company and is leased |
;,

to Futura Coatings,Inc. Much of the Futu.ra section Is paved for parking and for de!!very
.

I

vehicle access to the building comple.tes. The complexes are in good repair and support
11

the manuf acturing activities of Futura Coatings. q
o

The maln' storage p!1e locsted on +.he KIEt resulted from decontamination '

' activltles during prepcration of the Futes section fo. :ommercial development. Theq

, - stoenge put is irregular in shne, averaging awut 100 m .330 ft)long,60 m (200 ft) wide, ~,

and I m (20 ft) high, its edges are gently sloping, ay.augh there is a steep rise to thg
i t ly 10,000 m

:(13,000 yd{nt. Thc waste volume _of the put la estimated to be approx ma e
.

highest po
) (Argonne Natl. Lab.19G4).

Uranium-processing activities occurred at the St. Louis Downtown Site from
1942 throth 1957 and generated ore resicues and process wastes that were subsequently,

stored atLSLAPS. _ The.Coatinental Mining and Milling Company of Chicago, Illinois,
purchased- these wastes from the AEC In 1960 tad transported them from SLAPS to-

m+

9200 Latty Avenue. ; An estimated 106,000 t (117,000 tov. of radioactive material,
containing about 175 t (192 tons) of uranlum, was t.-ansported. The material consisted'of

~

67,000 t (74,000 tons) of Belglan Congo pitchblende raffinate, contaMng approximately
.

'

M
-103 t (113 tons) of uranium; 29,500 t (32,500 torts) of Colorado raffinate, containing about
44 t.(48 tons) of uranium; 7,900 t-(8,700 tons) of leached barium sulfate cake, containing-
apprortmately 6.t (7 tons) of; uranium; 1.400 t (1,500 tons) of unleached barium sulf ate

_

,

cake, containing about 20 t (22 tons) of uranium; tnd yproximately 320 t (350 tons) of
m!acellaneous ,ru! dues, containing ,about L8 t (2 tons) of uranium (U.S. Dept. Energym

'

1981).<; J

._ In' January 1967,:the JCommerclel Disecunt Corporation of Chicago assumed'

controliof the material:and dried an estimated 70,000 t (77,000 tons) of the wastes for'

teprocessing fac!!!tles in Canon City, Coloradoshipment *to the ; Cotter- Corporation 7
(U.S.' Dept. Energy 1981). The Cotter Corporation purchased the wastes remaining on the

? HISS:In December 1969. ByfNovember 1970, all but approximately 9,000 t (10,001 tons)
,

"
,

!/ "
ofsColorado raffinate and 7,900 t (8,700 tons) of leached barium sulf ate caxe ha t been

- In-
dried and shipped to; Canon City (U.S. Dept.~ F,nergy 1981t Argonne Natl Lab.1984).
1973, the remaining Colorado raffinate was shipped to Canon City without drytnrr, and

;the leached barium sulfate' enke was ' moved to the West Lake Landfill in ft Louis
+'

,

Ford,
_ County, along with about 30 to 40 cm (12 to 18 in.) of topsoll (Leggett et sJ; 197714 '

f Bacon at Davis Utah 1978).
.

A
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'The NRC conducted a radlologlea) investigation at 9200 Latty Avenue in 1976.
.

An.lys!s of poll tamples indicated the presence of ore residues, which ylelded direct
radiation readings at the site in exceu of the NRC criteria that govern the releue of

,

land ugu for unrestrleted use (Tord, B4 con & Dayls Utah 1978). In 1977, in extensive
follow-up survey ns performed by ORNL (Leggett et al.1977). Levels of thorium,
uranium, ad radium in and around the buildings, u weu u in the tou to depths of 46 cm
(18 In.), were found to exceed DCE guidelines for residuaj radionuclide concentrations in
tou (13echtel Nati.1986b). Subsequent decontamination activltles consisted of demolition
of one building, remova.1 of flooring from two other bulld!ngs, and excavation of about
0.5 m (1.6 ft) of surf ace sou from the Tutura fection. Redloactive material resviting3

.

fro:n these clee.nup activltles (about 10,000 m (13,000 yd 1) was placed on the HISS,
,

where it remains to cate (Cole et al.1981a,1981b).

In 1981 Oak Ridge Associated Universities chnactertred the centa:alnated pile
'

and a. '7ed the northern and eutcrn boundtrles of the IDSS. Above background
radiativo levels were found in all neu, and analyses of sou tatnples taken from the
surface to a depth of 0.5 m (1.5 f t) had elevated concentrations of uranium 238,
thorium-230, and radium-226. A 1984 survey conducted by ORNL Identitled contaml-
nation of vielnity propertles extending aJong Latty Avenue to Hazelwood Avenue, and
from Coldwater Creek to Hanley Avenue (Bechtel N'>tl.1986b).

4

The foUowing remedial action retivities were performed during 1984: eleutng
the Futura section, HISS, and certain adjacent vicinity properties; installing a perimeter
fence; excavating and backf tlling the edges and shoulders of Latty Avenue; consolidatteg

a.nd covering the wute storage pue; and gonstructing a decontamination f aculty. These3efforts generated an additional 11,000 m (14,000 yd ) of contaminated material, which
3

was play)ed on the HISS main storage pue and covered. By me 1985, an additional 76 m(100 yd of contaminated soll had been excavated from scatterud locattoru along Latty
Avenue. Th!s materlaj was stored and covered at the HISS. Site surveys, testing of
materials, and instdlation of monitoring weUs had aJ.so been accomplished (Pechtel Natl.
1986b).

The estimated volume of waste at the Latty Avenue Pro,o es ranges from
390,100 to 158,900 m3 (119,600 to 211,000 yd ). Additiona.1 site cha. - erir.ation efforts

to further define contaminants and wute volume c.ttmates are ongoln .s

.
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[NVIROWENTAL PROTICT)oN Agency's ilsting policles. In additfort. . todt takhmin Berteno.211/264* 9
AGENCY today's action removea 10 sites. OP 'h8 Ilman. r12/:o4-11Hh

1riejuding one Federal facility site, fr6m D6ene McCrny Res*n L U.s FA i - .ry.*

40 CFR Part 300 the proposed NPt Inforfnetton '. $,'j *$(d
'

P %supportitig these attlons is containeid in 216/597-05.80
|fHL 3825-41 the Superfund Public Dockets. p,verty Fulwood. Region. 4. UA U/ Drery.

His ru'e tesuits in a final Mpb of 1,187 room Cr a. MS Courtland Street. thNatlonal Priorftles Ust for '
sites.116 of them in the Federal action: Atlanta. CA pe5. 404/Hf-4216

Uncontroned Harardous Weste Sties 20 mn are proposed to the NPt. none of Cathy Freeman. Region n. US DA. t I tS-12.
AotwCr: Environmental Protection them in the Federal section. ITnal and 2 h SentChk*$hIL*

2Agency. proposed sites now 101:1 1.207 Ikil Taylor. Repon es UA UA.1+ss l' as
ACHon: Final rule. UncTiva nAT :The eflectiva date for Avenue.Med Code 6H-MA. Da!!as a X

this amendment to the NCP sha!! be 75202-r733. 214 /6t-4'ao
suuum: The Environmental Protection October 1.11No. CERCLA tection 306 Steun Wyrnan. Regwn F. U S DA thery.
Agency (" EPA")is art,endir:3 appendia B provides for a legislatis t veto of 7:6 Wnna ta Annue Kanus City. KS

"' M 3I'83 -#"Iof the National Oil and !!atardous lati 1 ted under CERCLA.
" '' 'i 40 C p rt ch w e S ( ) st t id y

originally promulgated on July 16,19a!. the legislative veto into question. EPA isa Nelson Region 9.1235 %ssion Street.
pursuant to section 10$ of the has transtnitted a copy of this regulation F.e n Francisco. CA e4103. 415/744 1+41
Comprehenalve Environtnental to the Secretary of the Senate and the David Dennett, Regson la U A DA. tth Floor.
Response. Compensation and Wability Cerk of the !!ouse of Representatives. If

Duttle WA 9s"101. 20e/442-2100
1;XX3 06 A"n . M8ll Stop HW 0>l-

Act of 1990 (* CERCLN) CERCLA has any section by Congress calls the
since been amended by the Superfund ef!ective date of this regulationinto F0st FVRTHta lHroWAT10N CowTACT1
Arnendments and Reachort:stion Act question, the Agency will publish a Richard Webstee. Hazardous Site
of itMo (" SARA") and is implemented notice of clarification in the 1%Ineal Evaluation Divialon. Office of
by Executive Order 1:5M(52 FR 2923. R egister. Emergency and Remedial Response >
Janoary 29.1987). CTRCLA requires thet (OS-230) U.S. Environmental Protection
the NCP include a list of national Acontsata: Addresses for the Agency 401 M Street.SW Weshington,
priorities among the known releases or lleadquarters and Regional docksta DC. m or the Superfund Hot!!ne. '
threatened releases of heurdous fobow. For further details on what these

Phone (000) 4:4-.M46 (382-3000 in the
subs tances. pollutan ts. or contaminents docketo centaln. see section 1 of the Wa shInston. DC. metropohtan area).
throughout the United States. and that "stantmMW LNPOMATICW" portion

gu n t w m y m ,,po m 47 o,c
! the bel be revised at least annually. De of this preemble'

Table of Contento
Na'ional Priorities Ust (-NPL"). Init! ally D;riet Coordinatoe. Headouarters. U S DA I introda. tion
promulgated as appendis 8 of the NCP CDtCIA Docket Offtee. DS-241 Waterside !! Purpose and inykmentation of the NPL
on September 6.19c3 (toFR 40058). M*it a71 M Street. SW. Washington. DC III NTt. Update Process
constitutes this list and is being revised 304 4 :c2/382-3Me IV. Statute.ry Regelrements and LJeting

toda by the addition of 100 sites two Cunha. Ragbn i US FTA Waste pollein

includin8 23 Fed'rol faCilit1 sites.'Bued
Management Records Center. HIS-CAN 4. V. Disposition of S.tn in Today's Final Rute
17. Kennedy Federal Building. Boston MA - VL Disposition of All Proposed Sites / Federal

on a review of public comrnents on c2xxs. e17/s?Mrte Facuiry Sita
these sites. EPA has decided that theY UA rrA. Regica 1 Dcament Control VII Contents of the NFL
meei the eligibt!Ily requirements of the Center. Superfund Docist. 28 Federal VU!.RegulatoryImpe3 Analysis
NPL and are consistent with the Naza. 7th Floor. reora 740. New York. .'tY IX. Regulatory neobilny Act Analysis

'
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- 1. Introdpction response to CERCLCsection 105(c), , action anthorities of Sebtitle C of th*e' .
edded by $ ARA. EPA intende to Issue Reeoarca Conaarvation and Recovery% mund the revised HRS as soon ae ponthle. Act (RCRA). EPA has carefully

in 19ho Congreu enacted the flowes er, until the revind l[RS le in considered public comments submitted
Comprehensive Fnvironmental efrect. EPA will continue to use the for the sites in th!s final rule and has
Response. Compensation, and Lisbt!!?y current HRS in accordance with made certain modifications in response
Act. 42 U.S C sections &Xft-9657 CERCLA section 105(c)(1) and to thou comrnents.This rule results to a
(" CERCLA" o the "Act"). In retoonn to CongressionalIntent, a explained in 64 final NPt. of 1.187 sites.116 of them in
the dangers of uncontroued hatardous FR 132cc (March 31.1009), the Federal wettoru 20 sites remain in
waste sites. CERCLA was amended ta Based in large part on the llR$ proposed status, none of them in the
1968 by the Superfund Amendments and criteria, and pursuant to section Fs 9tal section. With then c.hanges.
Resuthoritation Act (" SARA"). Public 105(a)(8HB) of CERCLA. as amended by final and propos.d sites now .otal 1.207.
La w No. 99-499. stat.1613 el seg. To SARA. EPA prepared a list of national 3 ., ggg ggg
itnplement CERCIA the Environmental prioritles among the known releases or
Protection Agency (" EPA" or "the threatened releases of hazardous The Headquarters and Regional public
Agency") promulgated the revind substances, pollutant or contaminanta dockets for the NPL(see ADOAe8848
National Oil and Hatardous Substances throughout the United States (the portion of this notice) contain
Pollution Contingsncy Plan ("NCP"). 40 * National Priorities List" or "NPL"). %e documents relating to the evaluslion
CFR part 300, on luly 16.1962 (47 FR list has been promulgsted as appendix B and scoring of sites in this final rule. W
31160) pursucht to CERCLA section 105 of the NCP. A site can undergo dockets are nellable for viewing. by
and Executive Order 12316 (46 TR 42237 CERCIA. financed remedial action only appointment only, after the appearance
August 20.1981). W NCP. further aflet it is placed on the NPL as prodded of this notice.The hours of operation for
revised by EPA on September 16.1953 in the NCP at 40 CFR 300.425(b)(1)(56 the Hudquarters docket are from 9 a.m.
(%0 FR 37624 and November 20,1985 (50 FR 6845. March 6.1190). As CERCLA to 4 p.m. Monday through Friday.
I R 47912), sets forth guidelines and section 105(s)(6)(b) states, the NPL is a exclu6ng Federal holidays. Please
procedures needed to respond under listing of " releases or threatened contact individual Regional dockets for
CERCLA to releases and threetened releases" of hazardous substances, hours,
releases of hazardous substances. pollutants, or contaminants. For W Headquarters docket contelna
pollutants, or contaminants. On March simplicity, the discussion below may itRS score sheets for each final alle; a
8.1W0 |55 FR 8006). EPA revised the refer to these releases or threatened Documentation Record for each site
NCP in response to SARA. releases" simply as " releases", describing the information used to

Section 10$(a)(8)(A) of CERCIA as " facilities", or " sites". compute the score: pertinent information.

amended by SARA. requires that the An original NPL of 406 siten was for any site affected by specla! study
NCP include " criteria for determining promulgated on September 6.1983 (43 waste or other requirements, or RCRA

. priorities among retear,es or threalened FR 40ns). Pursuant to CERCLA sectico or other listing poucier, a llsI of
releases throughout the United States B). which requires that the NPL docueents referenced in the

105(a)(8)(d at least annually, the NPL hasfor the purpose of taking remedial action be revise Docwnentation Record; comments
and, to the extent practicable taking into been updated pet %dicah stoet recently received; and the Agency's response to
account the potential urgency of such on March 14.1990 (55 m vesakDer.. those cos.unenta.The Agency's
action. for the purpon of taking removal Agency also has proposed adding new responses are contained in the "Suppoet >

netton." Removal action involves sites to the NPt. most twently on Document for the Revised National
f.eanup or other ections that are iaken October 26,1900 (54 FR 43778). Priorit;es LLst Fins.) Rule-August 1990."
in response to relesses or threats of EPA may delete sites from the NPL Each Regional docket includes all
releases on a short. term or temporary when no further respons4 le appropriate. Infoenation available in the
basis (CERCLA section 101(23)). as provided la the NCP at 40 CFR lleadqsaders docket for sites in that
Remedial action tends to be long-term in 300.425(el (55 m 6845, March 6.1000). Regiou. as well as the actual reference
nature and involves response actions To date, the Agency has deleted 29 sites documents which contain the data
that are consistent with a permanent from the final NPL most recently on principally telled upon by EPA in
remedy for a release (CERCIA section May 31.1990 (58 FR 22c30), when calculating os evaluating the itRS Scores
101(24)). Criteria for determining . Reeser's Landfill. Upper Macungie for sites in that Regics %ese reference
prioritiee for possible remedhl actions Township. PennsylvanJa, wa deleted. documents are available caly in the
fmanced by the Trust Fund established nie rule adda 108 sites, including 23 Regional dockets.They may be viewed,

l under CERCIA are incbded in the Federal facility sites, to the NP1. and by appointment only,in the appropriate
Hattard Rat. king System |"IIRS"), remoses 10 sites froca the pmpooed NPt. Regional Docket or Superfund Branch
which epa promulgated as appendia A- including one Federal facility site. Of the Offsee. Requests for copies may be
of the NCP (47 FR 31219. July 16.1982), 10 st.es being removed. seven have HRS directed to the appropriate Regional

On December 23,1980 (53 FR 61962); scores below 2150 and the othat threc - .Dociet or Superfund Branch. An
EPA proposed revisions to the HRS in can be addressed undes cor'rective t informal written request rathe.r than a
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* el request. should be the ordinary the NCP al 40 CTR 333418 (53 FR 8H2, listed slits to a lowet pos| tion on the
procedure for obtaining copics of amy of March B.1W0). NPl. However. If FA has ini iatedthese documents, DA's Palley is to pursue cleanup of acDon such as an Rl/f5 at a site. It does
II. Purpose and Img4 err.actatlos r/ the NPL attes using the appropriate teJpot.se not intend to ceau such actions to
ML and/or enfortement actions asalfa ble to detennine if a suteequently listed site

the Agency. Including authertiles ohr should have a higber priority for/brpose than CECIA. Listing a site will serve funding. Rathat, th4 Agency wdl,

W primary purpou of the NPL to as a tice to any potentiaUy rnponsible
sIsted in the legislathe history of pany that the Agency may injusta continue fundmg site studies and

Cf.RCIA (Report of the Senate CGQA. financed remedial action. De remedial actions cece they he ve been
injusted m NMt scodng sites areCommittee on !>vironment and Publ,c h'j'[[f,d' g',ent rte e later a W W 6e S E

na
'

,g or
or8 2 s 11 0) other action under CDCIA or,other Rl/f3 at Proposed sitesa uthorities. procced directly with

ne prionty hats serve prunar0F CDCIA.f.nanced reeponse actions and An RI/PS may tx perforrned aterfortriotior al purpaes, den'.dytra for the
States and the puth the facaht-s and sites seek to recover response costs after proposed sites (or evro sites that have

cleanup, or do both. 79 the extent not yet been proposed for the NPL)N[alset on i[N,Io'n ofeIs feassble once sites are on the NPt. DA pursuant to the Agency's removal
" * ' "

sita
on the t!st &es not to itself erflect e 19 eru will determine high-priority candidates authority under CERCIA. a s outlined in
of the acthfties ofits owner or operstor. lt for Superfund. financed response action

the NCP at nacTR 20(25(b)(1)(5$ FRdoes tot r, wire t)ow perwns to undemis and/or enforcernent actlon through both
any oct%. cor des it sagi n listility to any State and Federalinitletives.Wse M45. March IL 194. Secuon 101123) ofti
tmort !Meegamt government actuo in th* detarminatkms will tale into account CERCLA defires "Temose" or " removal"

whidt approach is more hkety to most to include "such edions as may befem of rarnediei setwie of enfortrnant
necessary to moruwr. astess and" Y * 8"an t en et er I a is y ||

a ppropria te prWadurst sa feguards, site while using CERCIA's limit esaluate the telease or threat of
nluu ' ' '.' he Mnibon of

W purpose of the NPL therefore. ls g7m la! r n co Inot "removat" also ladudes " action taken ..
'

primarily to erve as an informational necessarily be nded in the esme order under accoon 104fb)of this Act ,
.

and roanegement tool ne initial se a rite's ranking on the Nit--that la. which authorites the Agency to perform,
Identification of a site for the NPL is its HRS score. ne information collected stud es. Investigat c.ms. and 'other
intsnded prirnarily to gsude EPA la to develop HRS scorn is not sufficient infunnotion gstherug activities. 4

determining which eites wanent further
in itself to determine either the extent of Although an Rl/FS generally isinvest;gation to assess the Dature and contamination of the appropriate conducted at a site after the site hasestent of the pubbc besith and response for a particular site. EPA rebes been placed on the NPl. in a numbee of

environmental risks associated with the ce further. more detailed studies in the circumstances the Agency elects tosite and to determine wbst CERCLA.
financed remadial acuen(s). L! any. may

remedial investiga uon/ feasibility study conduct an Rl/F5 aI a proposed NPL sits
be appropriate he Nft also serves to [Rl/isLlo addrue these concerna. In preparation for a possible CERCLA-

The K1/N determines the nature and financed remedja! action. such as whennotify the pubhc of sites EPA beheves extant of the threat pond by the release the Agency bebeves that a deley mayw artsat furthat insestigation, or thttalened teles6e. It also takes intoFederal ficility sites are elig!ble for account the smoont of cootstninants in
create unnecessary rukt to human

the NPL pursuant to the NCP at 40 CFR the environment, the risk to affected health or the enyttonment. in addition,

300 425(b)(3)($5 FR E45 March 8.1990). popuhtions and environmeol the cost ee Apney w WW n' Rl/FS to
Howevet. section sti(e)(3) of CGCIA. to correct problems at the site, and the assist in determinimg whether to conduct
as amended by SARA. limita the resporae scuona that have been taken a removal or enforcemen.t action at aeapenditure of CERCIA monjes at by potentially respcmsible parties oc she.
fed: rally 4woed facilitwo Federal others. Decisions on the type and extent
f:ctlity sites also are subiect to the of acbon. if any to be taken at these Facilny (Site) Bouedarin *

requirements of CERCLA section 12f1 sites are made tn accordance with the ne NPL does ned describe releases inadded by SARA. criteria ratained in subpart E of the predse geographica.! terms. and the
NCP (&S FR 8839. March & 1990). After Agency believes th.at it wouldibe neither/mp/cmentation

~ conducting these additional studles; feasible not coesistent with the limitedA site may undergo remedial action EPA may conclude that it is not purpose of the NPL las the merefinanced by the Tnest Fund established
desirable to initiate a CERCIA remedial identification of releases) for it to do sn.under CERCIA ("Superfund") only after action at some sites on the NPL becauseit is placed on the final NPL as outilned of mor, pressing needs at other sites, or CERCLA section 1C5(ell 8)(5) directs

in ths NCP at 40 CR 300 4:5(b)(1)(65 because a private party cleanup la EPA to list national priorities among the
R 8845. March A.1990) However. EPA already underway pursuant to an known "reltases or threatened retesses"
may take enforcement actions under

enfortement action. Given the limited
of hasardous substances. %us, the

CERCLA or other appbcable statutes resou:ces available in the Trust Fund. E"'P se of the NPL is merely to identify
egainst responsible parties regardless of the Agency must carefully balance the mleasu obasardous estencu IM
whether the site is on * c'PL although, relative needs for response at the are priorities for further evalushon.
cs a practical metta 4 focus of EPA's numerous sites it has studied. It is also Although CERCLA "' facility , is broa dly
enforcement actions . i ,en and will pouible that EPA will conclude after defined to include a.ny area where a
continue to be on NPL s..es. Sirnilarly,in further analysis that the site does not hazardous substancs relene has "come
the case of removal ecuons. EPA has the warrant remedial action. to be located" (CERCLA section 101(9)).authority to act at say site, whether Revisions to the NPL such as today's the listing process itself la not intended
lated or not. that meets the criterie of rulemaking may move some previously to define or ref,'ect the boundaries of

.
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suc.h facilities or releases.' He names c.ontamination at which the Agency la relative importance and

(4 sites are provided for purposes of considering taking a response action, intamlationships of the verlous factors

the sites are not based on infnrmation known at that to arriva at a final site score on a scale
identification only;daries of propertiestime. For pample. EPA may evalue:e of 0 to 100. The resultant f(RS score

,

hmited to the boun
that may be referred to in the name. Of (snd list) a selease over a 400 scre area. represents an ut! mate of the reladve

courn. HRS dets upon which hiting is but the Record of Decision may telect a * probability and magnitude of harm to
boed wn11. to some extent, destr be remedy over 100 acres only.Thle the h* man population or sensitive
which rele ase is at inue: that is. the NPL information may be useful to a environment frorn exposure to
site would include all releases evaluated landowner seeking to sell the other 300 Lazardous substances as a result of the
as part of that HRS analysis (including acres. but it would result in no formal contamination of ground water, surface
noncontiguous telesses evaluated under change in the fact that a relesse is nstee or str"(47 FR 31180. July 16.
the NPL aggregation policy, ser 48 FR included en the NPl. no landowner 194 hose attes that score 28.50 or
4W3 (September 8.19631). (and the public) also should note in such g+ eater on the f(RS are eligible for the

F.PA regulations do provide that the a case that 6f further study (or the NPt.
'' nature and extent of the threat remedla! construction itseU) reveals that Urder the second mechanism for
presented by a "relca se" will be the contamination is located on or has addqt sites to the NFL each State may
determined by an R1/PS as more spread to ot!.er areas the Agency may designate a singla site as its top priority,
luformation is deseloped on site address those areas as well. rega.-31ess of the f(RS score.nis
conta mina tion (40 CFR 300.00(d)(2) (55 nie view of the NPL as an Initial mechnism is provided by section
FR tM7. March 8.1990)). Durits the Rl/ identification of a release that is not 10$(ay,8)(D) of CERCLA, as amended by
TS process, the relesse may be found to subject to constant re evaluation is SARA which requires that, to t}.e extent
be larger or smaller than was originally consistent with the Agency's policy of peacocable. the NPL include within the
known, as more is learned about the not rescoring NPL sitet or as stated in 100 kghest priorities, one facility
source and the migration of the . 49 FR 37001. September 21.1964: designated by each State representing

epa recognia ht b NPt. procm unnot the palest danger to public health,cortamina tion. Flowes er. this inquiry
focuses on an evaluation of the threat t e perfect. and 6t is poutt,la ht errors niet weLars, or the environment among
posed. the boundaries of the release or that new data will alter previous bown facilities in the State.
need not be defined. and in any event assumptions. Once h initial scoring effort is The third mechanism foe listing,
e re independent of listing. Moreover, it co,r.plete.howmt, the focu of epa actlvtry incbded in the NCP at 40 CFR
genetally is impossible to discover the must te on inmtigsting titu in detait and 300.c5(c)(3) 45 FR 8845, March 8.1990).
f ull extent of where the contamination detenntning the appropriate response.New has ken und only M ra e instances.11

pres ,rro,rs,can t4 considered in thatIT]he NPt. urvu as a guide to
below 2A50 to be eli )ble for the NPL !!

"has come to be located" before all date or s aDon u% situ M6 HRS sem
necensary studies and remedial work EPA and don eot determine liebility or the 5
are completed at a site;indeed, the s!] cl the fogowing occun
boundaries of the contamination can be

need for ruponse.
a ne Agecy osic anco and

espected to change over time, hus,in 111. NPL Update Process D.se.ede Registry (ATSDR) of the US
mosI cases.It will be impossible to

-

une an ette pchanisms foe Mmet d Huh ud Hernaa Mn
describe the boundaries of a teleese l thatP ectng sites on the NPt. ne principal tu amd a hulth edvigo W4 M ,

6th
For$t iese r asons, the NPL need notmechanism is the appDesHon of the yynds eswelaun

be amended il further research into the
llRS. no HRS serves as a screening , gy, g g g, ,

esterd of the contamination expanda the device to evaluate the relative potential ,g,,,g g gig
of uncontrolled hazardous substances to %. DA antidpatn he it will te more cost-

apparent boundaries of the releast As cause human health or safety roblems, etr,,ew m n,e its remdel uthority ha todiscussed above. the NPL is ordy of or ecological or environmente.pdamage.ns removat uthority k rnpond to the
limited significance, as it does not na W.S score is calculated by rete es.a ssign liability to any party or to the estimating risks presented la threeowner of any specific property.S,,
Report of the Senate Committee oc potential" pathways" of human ce A!! of the altee in today's fins.1 rule

Environment and Public Worka. Senate environmental exposure: Cround wster, base been pieced on the NPL based on
surface water, and air. Within each theie PfRS scores.

Rep. No. 96-646. 90th Cong.,2d Sess. to
(IMO). quoted at 48Mt 40650 (Septembee pathwey of upsurs, the ifRS considere

Sr.ates have the primary responsibility
three categories of factore "that are foe hdentifying non-Federal sites,

8.1963). If a party contests liability for
designed to encompass most aspects of ting IIRI scores, and submitting

releases on discrete parcels of property, gdate sites to the EPA Regional
it may do so if and wben the AgencF the likelihood of exposure to a ea o

besardous substance through a release OfNee. EPA Regional Offices cond,uct a
brings an action against that party to . and the magnitude or degree of harm quality control review of the States
recover costa et to compel a response
action at that property, from such exposure":(1) rectua that canddata sites, and may assist in

At the same time, however, the Rl/m Indicate the presence or likelihood of a Inistigating, sampling, monitoring, and

or the Record of Decialon (which defines release to N environment (2) factore
scoring altes. Regional Offices also may

the temedy selected) may offer a useful that indicate the nature and quantity of cocaider candidate altes in addition to

indica' ton to the public of the areas of the substances presenting the potential thoas submitted by States. EPA

threat and (3) factors that indicate the Hamidquarters conducts further quality
human or environtnantal"targeta" asserance audits to ensure accuracy and

'

potentially at risk from the alta. Factore cocalstency among the various EPA and -,

den t et within each of these three categories are State ofDees participeting in the scoring.
ietas an onea weltnamhanenbh.is c2atct.A..ctmostixaxspwa denna ib NM. u a tid assigned a numerical value according to ne Agency then proposes the eites that
et r*u u =en u etise bgh.m pn.nry a set scale. Once numerical values are- reet one of the three criteria for listins

4 computsd for each factor, the HRS uses faa well as statutory requirements and -
Ie dik r[.Ey'with

InsthefnStical formulas that teIIect the EPA's !! sting policies) and solicite publicf.chty?)

> .
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comment on the propoest fla**d on Aeleosee frorn Resource Consenet/on Hazardous and Solid Wasto
thew mmments and fustbar review by andReanery Act /RCM)$/tae Amer dments (l!SWAl of et (TurtherEPA. b detenirm fulIIRS
scores and laces those ettee that etill

On June 10,1906 (51 R 210ML DA definition of thesa .erms la contained in
announced a decielen ou components of the June 24.1908 policy announcement.)quahfy on a final NIL a polley for the listing on the h% of Cmistent with this pobey,23 RCRA

fV. Statutory Requirements and Ustlag several categories of non Federal sites sites were placed on the anal Nit os
I'M" subject to RCRA subtitle C conectiva October 4. toes (M FR 41000).

aetion authorities. Under the polley. In this final rule EPA is adding to theCERCLA restricts EPA's actbority to sites not subject to RCRA subtitle C h% fin altes that are subject to RCRAtespond to certain categories of releases corrective aedon authorides will subettle C menctive action authorities.of huardous substances pollutanta, or continue to be placed on the NTL
contaminants by expreuly ucluding Eumples of such sites include: Wu situ an being placed on the NPL

some submnco, such ss petrcieum, under the NPL/ RCRA polley. Wree sites
m movenm. one sne has iosi ri.from the response program. In addition.

*($h8%sse
a e Mng w

RCRA euthorization to operate and, g
CERCLA section 105(s)(B)(B) directs November 18,1900 (the effecon date of spMars uwiUbg to undertakeEPA to list priority sites ''among" the
known releasse or threatensd releases

;*.no I of the Subcue C regula tions) and to cemetive action, and one site ha8
wMeA the RCRA cornettve ecs,n or other contamination bt may not beof barardous substances, polluta.nta, or e sthorittee of Schutte C carmt be arthed- adc'restable under RCRA. Listing a site

conhminants sad eaction 105(s)(8)(A) * Sitea et which anly matenats exempted
because of an unresolved question as todirects epa to consider certain '[,' M & whether RCRA subdtle C correctiveenutnerated and other oppropriate -

facton in doing so. Dus, as a matter of * Contaminetton areas resufrq from the 1ction anthc'rities apply to all
policy, epa ha the discretion mot to 9:4 utWee of RCPA hmrdoes wute handen contemination s.asociated with the site

to which RCRA Butttle C eenecttu ection la consistent with EPA's NPL/ RCRACERCIA to rnpond to certain types of autMrttfu do not apply, such u huardous policy (u FR t$983. June 24.1968).releases. \Wre other authoritles exist, westa teneratore w transporten, which are
placing the site on the NPL for posalble red to hae Intedra statua w a fwl in a&ilbon. EPA la not Usting three
temedial action under CFRCLA may not greyP*nn,L sites under the Nit / RCRA policy #

be appropriate. Therefore EPA has becaca they can be addrened under #
chosen to defer certain types of sites Further, the poucy stated that certstn RCRA Subetle C corrective action }
from the NPL even though CPRCLA maY RCRA altas at which subtitle C suthoritles. Of these, one site was icorre tive action authorities are proposed : a pre IfSWA permittee, butprovide authority to respand. Far
example, epa has chosen not to list avmilable abo may be listed if they meet is not being !!sted because the pre-
altes that tesult frorn rmfaminsUon

N criterion for listing fi e4 an liRS 11SWA permit has expired and the
a seocia ted with fecilities licensed by the econ of 2MO or greatei) and they faUownet/ atoc la now svbject to a new
Nuclear Regrlatory Commlulon (NRCI. within one of b follodng categories: permit w includes corrective action
on the grourrh that NRC has the * rams she awarn bm requinments (see H m 4100t1 October
authort'y and espertise to clean op c'estnted an ubt!My to fuocs 4,199), Anothat site is a converter but

relesses from those facilities (48 m cornetin setion u evidenced by their is not being listed because the owner /
C%$t, September 8,1983). !!, howsver. imetion of the bankruptcylaws, operatoe has agreed Io corrective action

'

. Fac0!Un that han lost r "artution tothe Agency latar delarmines that sites operste. and for which there are . litional under a RCRA consent cornctive action
deferred ea a matter of pelicy are not t:dca tbne that the owner or opra toe will be order (see H FR 4100s, October 4.1989).

being property responded to, the Agency "*Q(%8g*,g,",*h Mg hated hs 6 sde has cane
&baWb MhM;

,

9
may p.sne them on b NPt.

besis. whose ownan ce opentxs han a within the RCRA systein and. W Agency has solicited ccmrnent on char betory ce unwillingme to odertale
demonstrated a history of comp!!ancea polley to expand deferral to other exncttn action.

Federal and Ststa subrities (53 FR with RCRA reguladons (see H m 41006.
51415. December 21,1008); however, that On August 9, m (M R M EPA Nog * L 1gei,y'

polley is not currently in effect and has announced a polley for determining flelecass from Federalfoc#ify Sif*8not been app! led to sites in this rule. W f "' " willing to
,

Assney has committed not to im lament d cd sad

until pub,of an expanded defart pohey
therefore should be proposed to the Agency announced a policy for listicae any part

I ic and Congressionalconcerna NPL Addidonally, on August 9.10t.8 (53 Federal fadlity sites,if they meet the
have been fully reviewed and analyad. FR 30002) EPA requested comment on a prescribed eligibitty criteria (eg., en

dnft p/ operator shculd be conaldered
olicy for detarmining when an }{RS score of:s.$0 or greater), even ifend a decfston reached on whether o' ewner . the Federal Lccity also ls subject to thenot to implement such a polJcy,

W listing pollefes and statutory unable to pay for addnestos the corrective action authorities of RCRA l
,

requ!rements of relevance to this final contamination at a RCRA reguisted atto: subtitle C. In that way, cleanup,if1

1 rule cover Resource Conservetion and
that draft policy la still under review. appropriata, could be affected at thou

On June 24.1968 (53 FR 2J1r18), EPA altes under CERCLA.| Recovery Act (RCRA)(t)AC. e001-
announced its intent to !!st several other |

M13 sites. Federal facility sites, sites, categories of RCRA facihtjes that the Federal facmty slin are placed in a* |

with "special study wastn? and Agency considers appropriate for the separste sectico of the NFL This rule I'

radioactive mining waste sites.Wse NPt. 'Itese categories are non or late adds 23 Federal facility altes to ing % t
I and other listus policies and statutory filen. converters (l.a.. facihtles whose

NPL and drops one, bringing the total |

| requirements have been explained in part A permits have been withdrawn). number of anal Federal facilities sites to I

previous rulemakings, the latest being protecttre filers, and sites holding RCRA 13tt No Fedatal facility Sitas ternain i

February 21,1500 (55 FR etH). permits issued before enactment of the Pf0PO g ,,g gpg !
( . !

s e 1
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CERCIA section 101(22) etcludes fechT.
enent pounnel koh iseps sna

of suc hasardove conshtuents the esposure
several types of rvleases of ridimetise or potentiel esposure lo human population EPA reed all comneents received on
Instenals frorn the statutory definition of and envirunrnent and the degree of hasard to then sites, including late comments. In
" release '' These re esses are the efore human hulth or the environment posted t,y pe,t rules. EPA responded even to latel

not eligible for CERCIA response the relnu of exh haurdous tonautvents al commer.ts. However. given the volume
actions or the NFt ne esclusir.ms apply the fechty' and number of late comments received
to (1) relenes of sourte, by product. or This final rule includes 14 siles and the ne-d to make final decisions on
special nelear material from a nuclear containing or potentially centaining lall current y proposed sites prior to the
incident if these relessn,are subret to special stud wastes subject to section date that the revised ilRS takes effect,

" "
ofIh 105(g). epa as placed in the dockets an ETA was ut able to rnpond to alllate

t on 1 I c addendum that evaluates for each site comenents received for sites in this rule.
d( l

cia nu(ctrnater$al from the informtion called for in section
EPA has responded (in the Support'b

p oduct : 105(g). ne adder.da Indicate he the Dacursent) to those commentsany processing site designated ut. der the 'P'Cial study westas present a threat to posttrark ed no later than October 31.
Uranium Mill Tailings Radiation Control human hesith and the environment, and 19S8 for all sites included in this final
Act of1sr8(UMTPCA). Accordmg1,
such radioactive releases have not benthat the sites should be added to the rule th.st were proposed la Updates #2,

NPL 5. 6, and 7. to those comments
considned eligible fo. fhe NPL

As a policy mattet. epa hu alm CERCLA section 125 as amended by postmarked no later ihm September 12.

chosen not to list relenes of source. by. SARA, addrenes specific special study 123 fx sites in its final rule that were

prvduct. or special nuclear rnatenal from we stes described in RCRA section prcposed in Update #8. to those

any facihty with a curtent licenst inued W1(b)(3)(A)(i)(Oy ash and related comments postmarked no later than

by the NRC.on the grounds that the w estes). No sites in tble rule are subject October 3.1MG for sites in this final rule

NRC has full eu'honty to require to section 125. that were proposed in Update e9. and to
u mmeds p sm u latncleanup of releases from such facilities Respose to Public Comments on an mry 6.1Mr snn in %s(48 FR +005A Septetober 6.19&1). EPA SpecialStudy Wssla Sites fir.al rule thet wn, proposed Jo Updatewill, hewever,lisi releaus from

facihties that hold a current license When EPA proposed to include on the su (EPA had previously indicated that
inued by e State pursuant to an NPL the special study waste sites in this it may no torvr be able to consider lata
agreement between the State and the final rule, the Agency received several comme-nta l53 FR 23990. lune 24.1988

*

NRC under sectico 274 of the Atomic public comments. The Agency's arx most recent'y 54 FR 4r79. October8

Energy Act. Facibuea whcae bcer.aca responses to s1te. specific comments are 2tL 19m)). Although EPA has not

are no longet in effect are also contained la the " Support Document foe resporded to alliste comments,it has
considered for listhy the Revised National Priorities List Final read all late comments and endesvored

in this final rule. EPA is adding to the Rule--Ausnat 19m"(See section V of to respond to b Support Document to
NPL three sites with radioactive this final rule), those late comunents that bring to the
releases bt meet EPA's critena for the FPA also recalved general (I e non. Agency's attention a fundsenental error
NFL None of the three sites hu re!<e ee site-sp+ cine) oominents from one in the scoring of a site,in addition, the
that are escluded by statute from the organisation concerning the Agency's Agency has routinely responded to late
NpL The sites are also not eschdsd by evaluaticm of sites with ccel tar spcial commesta reeulting frorn EPA
EPA's NPL/NMC policy becaun they study wasta. A summary of the issues correpondence that provided
were not contaminated as a result of a ralud in those comments and the co'nmenters with tsore recent data or
NRC-licensed opere*lon. Apracy's re@ortse was contatned in h requested ht the commenters be more

Relecscs o/Specia/ Study Westes final rule published on February 21,15G0 spec Sc in hir costr.enta.
(55 FR 6158). EPA's response generally .

faction 105(g) of CERCLA, as a pplies to the coel tar and otbee special TAruJ 1.-NAT)oNAL Pnomrits tast i

sfies incleded in this final NEw Fsu Srtts-(s r RANx)
cor.s e cert to o ding ,
sites involving RCRA "special study W 9mst990)
wasles" to the NPL Section 10$(g) V Dispoelden of $ des in Today's Final
applies to sites that (1) were not on or Rule M. Ir cnyt, g_,

' #propoted for b NPL e.s of October 17 This final rule promulsetes too sites O' ' * * ' *
1906 and (2) contafa p!gnificant

(Table 1) and removes 10 sites froroquantities of spec!al study wastes as ** Vere 1 proposed ru'emaklngs. nese cm ca ce
a se a tare Partens union

defined under RCRA sections En{bX2) U6 du an kom b following a n o Eumm ueaud Px.a *[dntling fluids). 0001(bK3XAX11](snidag prop sed updates: r n
w astes), and 300t(b)(3)(A)(lii)leament
kiln dusts). Defore these sites can b, a Upkto e2 (49 FR sos 20. 0etober 15-

t n a w.,eswm uom
*

t 181 21o09. |ene 18.1906) 2 Purns, ces
th t fo t fo at #** 8 " " 8** * ~ U**"#
C008Id"' 1: * Update e4 ($2 f1t 2492 laosary 22,19er); 70=*

em* The extent to which the HRS secre far 6 aites
* Updete e7 (53 pt 239e4 June 24,1988) 64 3 tia O uarwanesa Scde

the fadhty la affected by the presence of the '
t' tee

~

Cae m d. Son gs.
special study waste at or tvieased froaa the
faedity. * Updato 88 (54 FR 19526. May S.19no) 4 g

* AvaileWe tafccastba as to the questity, sites a
toocAry, and concentretbe of basudous * Updata *9 (54 F1t 2982o. July 14.19e0) 17

. 160 m bsw wise Kort
Lan p(ere

sabetaxes that an enestunneta of any sitosa y*e.g

*
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Nan:p6At Pvwoewfice Lee. Feoom FA. added to b hnal NK oueslalent with Spec /a/ Study Wee S/ tor
cei.rfy Sms, New Fesat fev Caou+- the NE/ RCRA MM eyt Fourteen sites contelning or ponibly
08113rWd * Advanced Micro Devices (Building tns), containi special etudy wasles ars

(Aupas teoc) LanF* ela. CaMurcia (coencier) being ad d to th.: NR in this rule.
* Hescal Corp.,IJvennore. California , g,g g y y g,,,

St Sita reme cap /coewy M""""I@ Cal 4fornia (mining w utes)
* Wntirighone Electric Corp. (Shanin * 5ealand LJmited. Mount twuaLPlull. Sheron Penneyhenta (conntte'l Delawm (coal ter w utn)

+ ees One site is being llsted. eonalstent ' f * *'"" M'th"*d N '8 C*"L* 'ala ' h**-

''''4H'' 3d'h' l*'ai"8 *". ('"%da SpringsIe _.- Ax siai w s=w a Acoraan. with the NPL/ RCRA policy, because the
e Monunio Chwn6calCoWe saf to

p,ggyy contamination may not be sddressable PlantL Soda Springs. Idaho imining wules)
P ,. _ AK themaM As r s Cruler under RCRA subtitle C corrective action . Centrollninois Pubhc $stvics Co,m

B** 9e authorities: Taylorvi!!e. Ullnois (cool ter m estes)

c. Ax Fort werge_ rert.res N * Apuhe Powder Co., $t Dnid. Artans * Talrf. eld Coal Cuscation Plant.
surgu. Talrfield. lows (coal tat wastes)

e ..... rt Hrewcwd As tw.c g, Dased on the NPL/ RCRA policy * t*hish Pottlud Cement Co.. Moon Oty,
F "* 0** announced on June 10,1986 [51 FR two (ccment kiln dust)

'0- U A* F"* * 8 8 ' ' ' ' "
2105*) and in effect at the time of * Northwestern $letes Portland Cement

v m et pr pc al, one site is being listed because Co. Mason Oty, lows (ument bin dut) *
t t. _ n tons o

Anma*e Pners it as lost its RCRA authorlastion to + he&s Naturel Ces C4 DuMus. ha
oEerste and aIP'ars unwilling to It'*I ''' *".'Duanweg Mining Belt, jasper"Ii t ._ N rwar Anaton Ananec

* OronosoAen Toca carit Cowww.
1t . Pas teeAcrw tamed F orwwyort underiske corrective action: Coimly Missourt (eg ventes)

080'k * ChemMv. tac Chn wold, Dela w are ' tre Acres Ledfill(L'$ Doll. Farmiegion.
12 -- PA fubyhe've Anv TcerherinsL gg , pgg3pgggfjgggg gufgggy ggjggggp

One site is not belng listed becaun it wetml12 -.. A2 L rmeBue.
e.sentwo. is a late filer that has come within the * Carson Rivet Mmvry $te. Ipn/n _, cy n.,, t , son s .,

savnerve caea toran RCRA system and dernonstrated a Churchill Countin, Nooda ledning wnin)
d- CA fr*cv twearee feary. history of comp!!ance with RCRA * FetHy Tu a Chemical Corp.(Dover

Ca4*L
t4. - NY S m em Atwy espo L PrmAas. r'IulatiOna: Planth Dour. OMo (coal tar =nMw)

* Ten Tln Corp Tues Oly, Tuu |misdngt o ... ns= Fvi % ._ A,renn . Kunwy. KIT, stor. lim Califomfa (la te wuteel
EI*'tt r _. cA to-ws An rme x== carsis Score Antsions

"~ 8 * **'** * EPA has revised the HRS scores ior 37
e no is } po t i A me

te cA L*=ms ta=ce= tweews that includn correctice action sites bemed on its review of comments
and additional inforrnation developedL***3 6 5 W re9ulttrnents:

EPA and the States (Table 2) Somert W Ne * **am ns sus cds mca.
Eirm (Sw A6 * Sohant Seretos toe, Saa lone, Cat $omia o the changes have placed the sites to

|
Ar-n,vem Piera One site is not being listed because it di5uant gnmps of 50 sites. Fra open of

n .. ta s.w.* erwet . com is a converter that has agreed to these sites, the publ!: commente have
resulted in scores belew the cut-off of

neeier W ne rine reew recar, swa at corteettre action under a RCRA consent 28.51 Accordingly, these sit tm are being
corrective action orden .

* Wemne Elecr6e Scane & Cintch $.
dropped from the proposed NK si thle
tirnacise ,e pr.o e Ort e so

8"* d ** *" ** "- R"C*e. Imnete . * Magnoha Cl** 1.andfilk Magnofir,
i llased on the comments received on Llocuraenistlos suppcetf ag EPA's Artane **
i the proposed sites. as we!! as decisions wi these sJtes is evallable la * Concord Naval Weapons Stat 4au,
'

invntigatkm by EPA and the Statee ' . the Support Docursant. $8g g,,,,y
1 la e th RS NMMD SI88' I#*

ief06)Co c Cautier,Misaastippi
| Individual sites whett appropricte." nie |}en] rule adde 13 Federal facility * Suarey Oil Co Reranery, ADen,

Where the oblic oormnents se sites to the NE(Table 1) and dropa 1 oklahoma
addittend nformstion dropped a ocore - from the proposed NPt. * m cresda Oil Cas Rennery. Soor take.
Selow I4_Sa the site has been rnooveel Ton
fro ; % NPL .8.TA's response to otte- Radlooclire Release Slice * Fort Howard Peper Ca (5!vdge lagens),
spech pubhc comments aM Three stias with aidloocilse pleases un Bey.Mecone
explanations of any seas changes made m W addd W h final NPL .

TAnut 2 -.SrtES WrrH HRS ScoMas a result of such comments are - g
addressed in the " Support Document foe ",, tha sitas notcon sted CHAmts ..
the Revtsed National Priort!!es List naal
Rule--Augusi 1990, as a MMI a NRGhd oph- nasscie.

(Reed Keppler Parkt Wnt 8'e* *** a** Lec*aan' e
RCRA Sited p p,w

.

nrce atlas are subject to sub6t|e C * Kent.McGee (Resklent!al Arees). Wut
corrective action authorities but the- Chicsas/DuPhee County,1216als *

*~

a,ong
Part A persnits have been withdrirw1n e Km444ee (Sewege Treatment Planth Arap,y. gg De.ne. aare stee'

(ccaverter statoe). These altes ar,e being West Odcego,111inode Pooder Ca

*

.
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TAtid 2.-4tts WrTH WiS &xna * TAmts P --fdtts Wrrn WtS Qome i TAnLa 3.- NN. %opotAttH-Contmed
,,Owci:s-Contmed . . 8 Owext-Contmed --

' , N,aveer of enet/ -
''#'' W ''*'Int s:cro - ** N FFr$ tare -

p,g p m,,,$1sieisee rame Locaem - 0:ste/ase raideae Locaton
. ggg,,, y n

- -- e,u- n
CA/Coretre Cortred- 29' B2' PJ TN/hkrerOmo Lauron. dolf 30 83 8**d

teever weepcn ueri.teryg estup .

StatmA . Co
CA/Csary Wrse Saarins 3e 92 JP 63 Ptroevos-

. 4'/10/M tt 's O 'O3
*

60 rR 1411s.

Caretary Bad Cuvn 4 gril/M Ss/3 0/0Luta Tx/no oraMe Sae M 90 0 60 rR 37M0
.

CArinia,ed H: / - C.4=rsre . 37.rt se Ao Ou C4. Laka 6. . - 6/10/se O/t 2/0s.rire n*8=r. si m tiDee_car wr.% UT/9.vm smet Lu.sae._ r3 4e 4m e t /msr.- u/t i/0CA/SAAs fLre Deer 46 50 44 42 CM. (k8d<*'*
.

u m taetM*mry ura Lee. Twqak
? s/24/se ,, #15/14 4/0CA/Tracy 1recy 3 t.ti 37.10 trf/Tooie A/vny TM - 34.32 63 H g,3 m gy,e ,,De & se Depa Depot M.rm 4-

$/S'ee,ga"
- 10/0 0/0CA/Waare. !.xas 4444 fe 20 Ateel

.wrwy. ce ves,y. wrest Hv==4 Orson 2 43 M ym,, ,, m e 0/u 0'0t%,5 esoe co. e.*F
O'a 'org narige u,,,m,,,r,m, ,,o _

et/cr'ievre , , , , p3,, 3 ,,o ehre_ xti M57 L*r(** ,_,

Ceard Weier Wy/u stery Eme. 4:22 32.10 u rR orn~
s

ContewetA BM* M/U S. '84 ATSDR 6/14/89 t/0 0/0
oten..ru casey mum _ 3s ti sur 'Nhwi: ~0. $4 FR 33s44~

Lo,w:rtrms Ta- 760/ttr 20/0p. i son hwrnw.= to tw. tam
evout tervm taa e 37.e3 n34

PUon. Nams Rrrisionsrt/wocawy 30 n as 43 VIL Contents of the NFL k
cra v a ce
p,% De names of I .uuressed O

Ee 1C6 new slies added to thf NPL lhmeno this final rule hav.s be.. changed in
th!s rde (Table 1) have been

w4-
Cod r ar**d - 33 rs is o$ response to ittformation teceived durms

the comment period. The changes are incorpora ted into the NPL in order o!

w%re .it,n useon sa is 57 a3 Intended to reflect more accurately the their IUtS scores wept where EPA
Statee 0,y location, nature, or potential sources of med the & to ed kp
Porse* contamination at the sites: Eriornies designated by the States, as
Cun.,e4. discussed in greeter detailin previous-

a/ r./ves,.cate ver u ._ no n os * Cheshh Crouted Weter Contak. nation rules, the most recent on March 31,19fio
c<ro Dan 34 (forinerly Cheshtes Associates Propertyl.

w w N e rerm CNersee 53 4 4 40 Cheshire. Connecucut W FR W)'
tw,+e c4 car e North Matt et Street (fxmerty Tooco he NPL appears et the end of thisf**'* Corp (S#ane Tern Inall). BMane, final rule and will be codifled ae part of

N ,,U "ar d NN'~ N Washington apperx'.it B to the NCP. S!!es on the NPL*s
Atac sera:e .** VI. I)ls tien of A!! Proposed Siteel are ein. sed accordjns to their scores
c*

Teder racilltT 81t# on e.e M De NPL is pnsented inKv/me.n tw., ua:.o 3124 ts 12 groups of 50 sites to emphsalte thatErMN To date EPA has proposed 10 rna)or minor di!!crences la IUtS ecores do notv iaa.nt_. 31 so c)e
e4 (sq updates to the NPt. His rule results in a r. aces 4Ar2y represent significantly
teamnt total of 20 non. Federal sites that different levels of risk. Except for the

L5jf,4 y com letion of responn to comment,
66*+ 3* DS 4 *'Q conths to be propoeed pendin# first group, the score range within the

go, c3 m,
than 4 points, EPA coc.siders,t. Is less
groups, as indicated in the lis

cuen e ccuer. rs atico of techn!cAlissues, and he sitesury, se resolution of various policy (seues withis a 3:oup to have appro mately
W['

08 Gad'''- sg -n (Table 3). All sites that remain sed the sama priority for response actions,y,.,,bW h .$6 to M willbe considered for future fl es, For convenience, the sites are
o.eine ca ticra - Although these sites remain p posed, ndred.tunoppe rarveim_ 3173 sea 7 the comment periods have not en

SU extended or reopened. ne thN thra sues pdusly
Cai. 37 2i to es were placed on the NPL because they

w enre tant.
rei. TAatz 3,--NPt. PaoeosALs met the requirements of the NCP at

I soms(c)(3), as explained in section
~~

petoe Aaee receie. 37.0i seJ7 IIIof this rule:% ,, ,n,,,,

h% F*$ar*8 88c8'r 'ese a Forut Clen Mobita t{ome Sobdivision.
* ,

emp, a Pe wit ts 49 64J4 update p Register me. Ntasa's Fa3s New York .
At.or.a cas*3n -
n***w p,y ,,o awnne e p.* dine Chemical Co,Inc New York.

se''n''eNew Yort . .*rr/S*=e Pa**- 32 M3a
Amy twt . L4ae&/wne Rad.4 tion Site. tansdowne.OK/&me, os Asen - 35 47 M i t/S/s3 112/1 i/0 Pennsyleam.a,, ,

PAYO forELE. C
Part. imard

'

es m soito '' -'st/o Wese shes have HRS sectesins &u *e 'es27 au4 a s w se
28.50 ar.3 appear at the end of the !!st.

g .[k..
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nie rule .dds as a,w alias to the. . m state noti share for site <Jeanu, osu costa et publay.openied eitu. -
Tederal facility antion of the NPL ty ocurities has been amended by sectica States will aseuru the cost for OEM
group number. 104 of SARA For privately owned sites, e.her EPA's period of participation.

Vill. Regulet"U "P*'8 At al one es weu as for publicly.cwned but not Using the enumptions developed in the! Y publicly operated sites. EPA wt!! pay for 122 R1A for the NCP, EPA ha e suumed
, TN costs of desnup actions that may 10tr4 of b costs of the Rl/11 and that 90% of N 83 non Federal sites
ce den at sites are not directly remedial planning. and 90% of the costa added to the NPL in this rule will be
ettributable to placement on the NPt. as suocisted with remedial action. The petvately-owned and 10% wiu be State-
euplained below.Therefore,the Agency State will be responsible for 10% of the or locaDy operated.Therefare, using the
has determined thei this rulemaking is remedial actiom for pubildy operated budget hirojections presented above, thenot a " major" regulation under sites, the Stati cost' share is at seast 50% cost to tetes of undertaking Federal
becutive Order 12291. EPA has of all responu costs at the site, remedial planning and actions, but
cor. ducted a preliminary analysis of lncluding the Rl/FS and remedial desip esduding O&M costa would be
economicimplications of this and construction of the remedial action approximately $301.8 million. State
amendment te 'he NCP. EPA believes selected. After the remedy la built, costs OAM costs cannot be occurately
that the kinds of economic effects fau lnto two c.stegories: determined because LPA, ae noted
associated with this revision gtnerallE * For restorstion of und water and above, will share OaM costs for up to10
are similar to those eflects identifled tri ,,,9,,, ,,,,,, gfg ,g{ hare in startup costa ytare for restorstion of ground water
the regulatory impact analysis (RIA) accordm. to the criteria in the previous and surface water, and it is not known
prepared in IM2 for the revistor.s to the ungspl for to part or untu a sufficient how many sites will regulre this
NCP pursuant to secuon 105 of CERCLA lent of protectheness is achieved 1cfore the trestment and for hcw long However,
and the economic analysis prepared end of to yurs. ba sed on est expenence. EPA believes
when amendments to the NCy were e For other cleanup, r.PA will share foe op a reasona le estimate la that it wiu

t* 1 ear the to8t of th*t perunn of ruponsepropi sed (50 TR SM2, February 12. noc{ed to assure that a terr edy is opers t6onal share startup costs for up to to years et
19E'.The A 'ncI believes the8 end fancuonal. After that, the State soeumn f.5% of sitet. Using this estimate. State

d
gi eseYD e s$o e h7 can e ) on.

fun rnponsen h can c ti w uld be approximately

characterized in tenne of the in previous h% rulemakings, &
conclusions of N earlier RIA and b Agency estimated the costs suociated Placing a hazardas waste site on b

most recent econornic analpla. This rule with has acuvides (Rl/PS). remedisj h% does not itself cause firms ~

was submitted to the Office of design. remedjal action, and O&M) on responsible for the site to bear costa.

Management and Dudget for review as an average per sitw and total cost basta. Nonetheless, a listing may induce firms

required by Execudve Order 12291. ITA wiu continue with th!s approach, to clean up the sites voluntari , or it

using the teost recent (19M) cost re.sy act as a potential trigger or
D8 '8 estimates aval!able; these estimates are subsequent enforcement or cost.

EPA has determined that thle presented below. llowever, there le recovery at;tions. Such actiou may

rulemaking is not a "me}or" regulation wide variation ln costs for ladjvidual impose costs on firms but the dectslons

under becutive Order 1231 because e;tes, degnding on the amount, type, to take actions are disenUonary and

inclusion of a slie on the NPL does not end extent of contamination. made on a case by. case basia.

Itself impou any costa. It does not Additionally, EPA to unable to predict Consequently, precise estimates of these
e!!ects cannot be mada. EPA does notestablish that EPA necessarily wiu what portions of the total costa

undertake remedial action. noe does it responsible parties wiu best, since the believe that every site will be cleaned

require any action by a private party or distribution of costa depends on the cp by a responsible party. EPA cannot
determine its liability for s!!e responu extent of voluntary and negotiated project at this time which firms or
costa. Costs that arise out of alte ressonse and the success of any cost. LMustry uctors wiu bear specinc
responus result from site-by alte recoery actions. pretfom of the nsponu cata. bd b
dectolons about what actices to take, ^4ency conalders: ne volume and

natun of the wasts at h sites: thenot directly from the act oflisting itulf. a e.
strength of the evidence linking hNonethelus, it is useful to consider the Coet canagny dw ==

P* * * wasta, at the site to the parties; thecosts anociated with responding to all
and othee factors

[[ parties' ability toattes included in this rulemaking,
'''f ,,, % when deciding er and how toW maior eventa that foDow the .

-

n
proposed listing of a site on the hLre - menwser Acean e es'cooxos proceed asalnat parties,
a search for potentially responsible Na Pe*eu was or oau e_ *3.rm.cos Economy-wide effects of thle

stionsrues and a rentedL h amendment to the NCP are aggrefocalasibility atudy (Rfv 3.vaatigadon)o setermine if ' |E"staa consenscd effects on arms and Stata and
remedial actions wiu be undertalen at a - 'aseen oom cs oau erw 30 rows,900.000 sovernments. Although effecta could be
site. Design and constructica of the . k' '* ** row ans $0* c8eowe me" felt by some todividual firms and States,
selected remedial alternative follow g @ g g*0 M p? d the totalimpact of this amendment ao
completion of b Rl/FS. and operstlos output, prices, and employment le

and maintenance (OAM) scuvides mar Coats to States associated with npoeted to be negligible at the nationalI '

! continue after construction has been - today's final rule artu from the required bevel, as was the case in the 1962 RLA

| completed. State cost. share of:(t)10% of remedial Wh -

EPA initially bean costs associated actions and 10% of first-year O&M coeta ,

with responalble party se4rches. at privately-owned sitas and sites that W realbene!!ts suociated with
Respoulble parties may bear some or are publicly. owned but not pub!!cly- today's amendment placing additional
all the costs of N Rl/PS, remedial opersted; and [2] at least 50% of the aitaa on the NPt, an increased health
dealp and construction, and O&M, or remed!al planning (Rl/r8 and remedial a.nd environmental protection as a result
EPA and the Statte may share costa. design), remedial action, and first-ytar of increased pubhc awareness of

,

.
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potential batartla. fD addidoD 14 the The larrparta (frosi ooet recoesty) on Natout. Aroonfws List toy Rese4.-
potestialIor enn FederaDy4 maced staall govammaola aad acaprv61 Con 0nued
reinedial aetions, agasalon of b NIL equanations woeld he determbd en a
couh! a ocelera ts pd rately.f-*4 similar cue,by. case baJaa. M 'M
voluntary ejeanup efforta. Listing erses g gsM b te N Part M M

.CPA, a hw Was nettonal prionly targets also inay w 1., co,ty
g4e Stales laaeued support loe Alt gestbn control. Chesucals,
funding responses at particulu slies. Hasantou,e analerials,intorgovemmental u- ae su tc sv. n.e owa

As a tesult of the addillonal CERCLA relatkoa. NatureJ resouroos. Oil (*m* ' ' ' *

3 %,,
remedies, there wtU be 10 war L, mas poliation, Reportk;g and recxwdlepag C e, , %esposure to b1@-risk cheitucala, and requiroments. Superfund. Waste t.w ry

i
,,,

higher-quabty surface water, ground treatment and dJepos.at Woer pollution t=we
water,600, and alt. These benefits are control Watee supply. "- 88 . see M cura ras ,

d ._ a.:me
e pected to be sign!!! cant, althoud Deted Aspet 11. tesa is- ce An
difficult to estimate in advance of 3.ggg 4,
completing the Rl/VS al these af tes.

Actint Assistant Administrotor. OtTice of ,,,,,,n. a
II. Rguletory FlexD@ty Ad Ana.lysfa Sohd Wav.<andraeupacy Esyvin a se,

c0CPR sq ce nn %s iThe Regulatory MexMDty Act of 1000 foDowa; part 110is amended as ,

requires EPA to review the Japcts of 9ea trega
this action on small antities, or catttafy t1_ ce so ww mo wve.ma
that the action will not have a P ART 300H AllENDED) I ow.

22 - es .n re t as c,rersignificantImpact on a eubstantial 1The authori citatioc for 23 _ c6 t,a | tma omee 4L vaa
nurnber of small entlttaa. Dy EmaD continue 4 W roa as loba part 300 **
entitles. the AcJ rvfers to staaD 8 8 -- 01 *M , Sf*ar* %'**

^* TU N M M 83 #5 -- "8 PAbusinesses smaD government
E WeH2h La m"s"(te R tuck

T """ h''' - LA**'f

junsdJctions, and nonprofit i

I# # Morganlutions. ss _ 03 ra ucho d ,

While modifications to b NPL an 2. Appendix B of port yJO is reviwd to ' A*ocirwe'- Ikr.
considertd restalons to b NCP by read as set furth below. **

g, n % , g
are not typical regulatory changes stoca Aph B-NM m Llw .

OH Arenan von & Duru
unu

the revisions do not automatkaDy PS - 06
linpose cosu The placing of shes en the Wtat Caser
NPL de,es not la itself require any aetion NAtio*at Psuonrttts List (ey Raa-* 2, ___ os wr tut >+.ww s,w .. tem

of any pnvate a ty, not does it t Awas neo1
, 3e _ es n sS., % c%,

determme the a ility of any party for Pas-

, r,3, ,,,,, envr 31 J o4 AL in nar tere.
ithe cost of c!esnup at the site. Tutther, e< CPA

** * *"* T'""*** ****'no ident!! istle groups are affected as a '

whola. As e consequence,11ls hard to 3m L oe M i a Caen
predict Impscts on any group.Macmg a wn
tite on the NPL could increase the 1I 02 ' SU ' tren tarou . % ***V'esi

W w Co*wr ** 85 - #1 "E ''* C* G'"likelihood tbst advene trnpacts to 8 Cs CE '

" C ** " "
cleanup cost will occur, but EPA ,

y &"' "responsible parties (in the form of '

o3 pa e,um Lagrmn _ twni M.- 02 8u 8Macos erop
carmot identi the potentiaDy affected sor. neus a Od sort
business at this time not estimate b te S*'***

d O' * " " * * "- " " 8*'* C"*"mall businesses ht anght ""y*" *'""u
,,,,,, m ,

The Agency doee not expect that 8 01 hta td.morian wce6as *? - os u G*'** kiam
certam industrie4 and fitrns withla e of N - ente Lnss' _. Nues. Inaatw4r

Q . |industries that have caused a '

, g, ,yy pm
proportionately blah percentage of n, w,o,, m _. 05 m, wx o,c. a w
wasie slie problems could be tawan'. Cekw 4Acam
sigmficantly affected by CERCLA s ._ c7 ta tam,*r 24. - O wrwe Nao

Cg 38 . -- o5 het New evyten/ '68=actions. However, EPA ces not espect 9 03 DE % Crosa Neie aden % i @the impacts from b listing of bse 83 gmsg c
non. Federal sites to have a significant cowe . *0 .-- os h*d rkasy 7s (St

, m:st

r St taas
economic impact on a substantial 10 - M N O'S * S*oa C"8 l'"'**'' P"''

'

namber oi small bueinesses. ****"" '

wmey y y
In any casa, economic impacts would engt Cherricad ca.

occur only through enforcernant and 11 _ of WA %+vs Chenical Anreud kic.
cost. recovery actions which art tahn waaw cu,o 43 - M N 86srt ny Bog -- Mahro

at EPA's discretion on a site.by site Y ["~ ''' N " * * ' * " ' " ~
basis. EPA considers many factors when re o_ 04 , a seswAs mum Phre
detertnin wtat enforcement actions ar corn car
to tale, in u:!!ng not eni> tha firm's "- es- en enin a rn,o _ se 'u u_ c PA Aaacier w

i C o.a. wsse,me es s*'a
'

contnbutton to the problem, but also the i4 y og ggg m _ g 4y a, pry og % of,wr,

firm's abfijty to pay. a. , 1 4 tem ear.
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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-

S. K. Banerji, W.~.H. Miller, J. T. O'Cor.aor and L. S. Uhazy of the University.
of Missouri-Columbia.- The Nuclear Regulatory Comission received the first
and second_ drafts, then titled " Engineering' Evaluation of Options for Disposition-

*of. Radioactively Contaminated Residues Presently in the West Lake Landfill,'.St.-e

Ln(County, Missouri','" in 1984; thus most of the information 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 ofctopography, roads, etc. To_ provide a more complete ..

view ofithe radioactive material in the-landfill, use has been made of-figures!
_

# from the reportititled " Radiological _ Survey of the West ' Lake Landfill,-St. . Louis
- County, Mis souri,"_ NUREG/CR 2722,-May 1982.'

+> The remedial action concepts in this report are those. proposed by the contractor. +

Judgmerits . expressed in this' report about .these~ concepts are in general those of ~
.

the contractor,-:and do not necessarily represent the viewstof the Nuclear Regu-
-

L la tory 1Comission.- For~ example, the cost estimates for these concepts are
based ontradium-226-concentrations whereas the _long-term' issue is dependent''

,

upon the thorium-230 concentrations. ;,

3 |
1

Although some of ~ its information has not been -updated since 1984, this_ report is4
,

, '

-bei_ng released so as to:make its collected information available to interested' '

j{ parties. ,
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ABSTRACT
,

,

+

'The West Lake. Landfill is near the city of15t Louis in Bridgeton, St. Louis:. -

Cobnty,tMissouri.- In addition to municipal: refuse, industrial wastes and demo -
litionVdebris,- about 43,000 tons of soil- contaminated with uranium 'and its ' radio- ;

active decay products were placed there in 1973. Af ter learning:of _the radioac-
'

tive saterial in the landfill, the U.S. Nuclear Regulatory Commission (NRC) had
. a survey of the site's radioactivity performed and, .in_1983, contracted, through
Oak Ridge- Associated--Universities (0RAU), with theLUniversity of Misseur'l-
Columbia' (UMC) to characterize.'the environment of- the: site, conduct an engineer-- p-

- Ing evaluation, andJpropose, remedial measures. This report presents a descrip-
. tion ofi the' resuits. of the'UMC work, providing the- environmentel- characteristics

'of the . site, the.! extent- and characteristics of the -radioactive material 'there,:
some considerations 'with-regard to potential disposal. of the material, _ andfsome
conceptsjforLremedialtmeasures. '
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SUMMARY
.

In 1973, approximately 7900 metric tons.(mt) (8700 short tons) of radioactively
contaminated barium sulfate (BaSO ) residues were mixed d th about 35,000 mt

'

4

(39,000 t) of soil, and the entire volume was placed in the West Lake Landfill
'

in St. Louis County, Missouri. This saterial 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'nct_ authorized by the
Nuclear Regulatory Commission (NRC) and was contrary to the disposal location

indicated in the .NRC' records. ' State of ficials were not notified of this dis-
pesal s.ince 'tbe-landfill was not regulated by the State at the time. Although

the contamination does not present an immediate health hazard, authorities have ;
'

been concerned about whether this. material poses a long-term health hazard to
workers and residents.of the area and what -if any, remedial action is necessary, ;

,

In 1980-81,- Radiation Management Corporation.(RMC) of Chicago, Illinois,

Lperformed 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

aboutthelocation$oractivity'ofradionuclide-bearingsoils~inthelandfill.
TheThis surveyfshowed that the radioactive contaminants are in two areas.

- northern-area '(Area 2) covers about 13 acres. The radioactive 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 debsis covering approxi -
mately:3 acres with most of the contaminated soil' buried with about 3 feet of

'

clean' soil.and-sanitary' fill.

The RHC. survey showedithat-the radioactivity'is from the naturally occurring~

'-

EU-238 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 radioactive wastes is about 90 pCi per gram; the. average Th-230

ix

- . ,. . .-
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.

concentration is estimated to be about 9000 pCi per gram. Since Ra-226 has
been depleted with respect to its parent Th-230, Ra-226 activity will increase
in time (for ex6, vie, over the next 200 years, Ra-226 activity will increase

] ninefold over the present level). This increase in Ra-226 must be considered
in evaluating the long-term hazard posed by this radioactive material. *

In addition to RMC's radiological survey, soil and water samples were collected
cad analyzed by others, including Oak Ridge Associated Universities (ORAU), and
the University of Missovai-Columbia (UMC). Occasionally a sample of water from

a monitoring well exceeds slightly the EPA drinking water standard of 15 pCi
gross alpha per liter. Sample analises for priority pollutants (non-radioactive
hazardous substances) show a number of listed p0llutants are present.

On the basis of radiological surveillance conducted by RMC, UMC, and ORAU, the
following areas of concern have been identified:

(1) Radioactive soil is eroding from the northwestern face of the berm, and is
being transported off site.

,

(2) Radon gas had been observed to accumulate to an unacceptable level
in the Butler-type building on site. This building has since been removed.

(3) Some degree of radiological contamination has been found in the wells
that monitor the perimeter.

(4) Surface exposure rates over much of the contaminated areas are greater
than 20 pR/hr.

In March 1983, the HRC through ORAU, contracted with UMC to conduct an

engineering evalu~ tion of the site and propose possible remedial measures fcra

NRC's consideration for dealing with the radioactive waste at the West Lake
t.andfill. The following six remedial options were proposed and evaluated in,

this study.
.

o Option A - No remedial action
o Option B - Stabilization onsite with restricted land use

x

, , , _ , _ , _ _ _ . _ . _ _ _ _ _ _ _ _ _ . . . . . _ . .
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--o~ -Option C-- Extending-tht. landfill-offsite with restricted land use ,-

'

_ o _- -Option-3 -. Removal and: relocation of:the contaminated material; to an
_ authorized disposal site'

,

o: _0ption E : Excavation;and-temporary onsite storage in a trench

,3 , io L 0ption E -- Construction of_ a- slurry wall-Lto prevent:1eachate from
migrating off site -

1

It-is noted thattsome of the above alternatives for' remedial-. action were'
)

-initially _ evaluated with the-objective of permanent-disposal of the waste at-

4

,

the site.

.
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~1 , INTRODUCTION-

The West' Lake Landfill is located in St.-Louis County, Missouri, 6 km (3.7
miles) west'of Lambert Field International: Airport (Figure 1.1) and southwest-

'of St. Charles Rock Road in Bridgeton, Missouri. The site has been used since

1962 for disposing of municipal refuse, industrial _ solid and ifquid wastes, and
construction demolition debris.- In addition,-the landfill is an active indus- |

trial ~ complex on-which concrete -ingredients are_ measured and combined before

mixing (" batching"), and asphalt aggregate-is prepared. Limestone ceased to be
quarried _in the spring of 1987.

In 1973, 7900 metric tons [(mt) (8700 shor_t tons)) of radioactively contaminated,

"

barium sulfate (BaSO ) residues from uranium and radium processing were-mixed4

with an estimated 35,000 mt (39,000; tons) of soil _ and deposited in the Vest ' Lake
Landfill. Previously, this material was. located at the Cotter Corporation's
Latty Avenue facility in Hazelwood, Missouri, and was removed during decontam-
ination work. It is not known what levels of contamination were :alregey in
the soil before the barium sulfate residues were mixed-into_it. Disposal in the,

West' Lake' Landfill 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.

-

ra'diological status of the landfill. LIn 1978, an aerial _ radiological survey
reveale'd two areas within the'landfillswhere the gamma-radiation levels indi-

i

'cated radioactive 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.MarcM1983, the NRC through Oak-Ridge Associated Universities-(0RAU) con-

'tracteu with the University of Missouri-Columbia Department of Civil. Engineering-

to describe the environcental characteristics of the site, conduct an engineering
evaluation,- and -propose _ possible remedial measures for dealing with the radio-

Jactive waste at the West Lake Landfill. In May 1986, ORAU sampled water from

1-1
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.

wells on and close to the landfill to determine if the radioactive caterial had
migrated _ into the groundwater.

.

Information from all these sources forms the basis for this report.

.

G

4
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- 2 SITE DESCRIPTION'
'

4

This chapter presents a historical and environmental-description of the West Lake' '

Landfill site located in St. Louis County, Missouri,-

n

2.1 ' Location-

The 81-hectare.:(ha)'-(200-acre) Vest, Lake Landfill property is. situated between'

- the. St. Charles Rock Road and the Old St._ Charles Rock Road in Bridgeton,.

Missouri. The southeastern and northwestern. parts of the landfill. abut farm- o-

. r

land.- Several conmercial .and industrial facilities are located near the land- j

. fill (Figure 2.1). The nearest residential area is a trailer park locat'ed:

approximately 1 km (0.6 mile) to the southeast. A major = portion of the land-
'*_ fill-(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 Zoni'no ,,

;

e . The? zoning plan obtained f rom the Bridgeton Planning and Zoning Dep' rtment for-' a

e. . properties on_'and adjacent to the landfill is; shown in Figure 2.2. A portion f;
~

.

i:of the elandfill, 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 zoning-indicates the use to,y ,

which the land was originally intended. However, the landfill was extended over; 3
the: land' zoned R-1, Land the zoning plan was simply not changed to reflect the- I

. new usage.. Other discrepancies between land use and :oning are found. in .the
- nearby Earth City Industrial Park -(William Canney, Safety Supervisor of West--

'

~ Lake Landfill, Inc. , personal comunication, -March 1984). The land.-across a

r - 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 Landfill was started in 1962_for.the disposal-of municipal and '

industrial solid wastes, and to fill in the excavated pits from the quarry ;

operations that had been performed at the site si.nce 1939 (Canney, personal _
communication, March 1984). In 1974, the landfill was closed by the Missouri !

Department of Natural Resources (MDNR) (Karch, 1976). A new sanitary landfill,
in an area of-the West-Lake Landfill property which is protected from ground- '

water ccntact, new operates under an MDNR permit. i

,

This new part of the landfill was opened in 1974 The bottom is lined with *

clay and a-leachate collection system has been installed. Leachate is pu.mped

to a treatment | system consisting of.a lime precipitation unit- followed in
series by;an' aerated-lagoon and two unaerated lagoons. The final lagoon
ef fluent is' discharged into .St. Louis Metropolitan Sewer District sewers.

1
4

'

The quarrying operation' ceased in the- spring of 1987 because not enough " good
Lrock" was left'at=the site.

~
.|

t

2.4 Ownership /

|: A
?:

i . :The. West Lake: Landfill was~ owned from 1939 until_1988 by West Lake Landfill,
'Inc., of!13570-St. Charles Rock Road,-Bridgeton, Missouri. Most of the
landfill was sold in 1988 to Laidlaw Industries, Ince The two areas which
contain the radioactive material _ were retained by West Lake Properties as the,

j/ principal properties of' a subsidiary named Rock Road Industries Inc. .

t

2.51 Contaminated Areas t

-7

Radioactive contamination at the West Lake landfill has been identified in two j
separate soil bodies (Figure 2.3). Comparisons of radionuclide quantities and '

of the acti_vity ratios between radionuclides not in secular equilibrium.. indicate.
'

~ that the radioactive contamination in the separate soil bodies was derived from'
_

|
"

the_same source, i.e., the Cotter Corporation's former Latty Avenue facility
in Ha2elwood, Missouri (NRC, NUREG/CR-2722).

,

2-2
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The northern' area-(referred to as Area 2) of contamination shown on Figure 2.3

- coversi an area of 5.2 ha-(13 acres) and lies above 5 to 6 m.(16-20 f t) of land-
,

fill debris.--The contaminated soil forms a more or less continuous. layer from
1.to 4 m (3 to 13.ft) in thickness, and amounts to approximately 100,000 m3

(130,000 yd )'. Some of this-contaminated soil is' near or at the surface,8> >

. particularly along the face of the northwestern berm. Beneath the landfill

debris, the soil profile consists of 1 to 2 m-(3 to 7 ft) of floodplain top"

soil 1 overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvius.

The southern area of contamination (referred to as Area 1) shown on Figure 12.3-

3 Jcovers approximately 1.1 ha (3 acres) and contains roughly.15,000 m
. (20,000|yd ) of contaminated soil. This body of soil is located east of the.8

4

landfill'simain; 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

5

the contaminated soil is unknown, but is' estimated to be 15 to 20 m (50 to 65 ft).

~ Limestone- bedrock underlies the landfill debris.
.

~

-

2.6L-Topooraphy5

J About 75% of the landfill site is located on the floocplain of the Missouri
River.- The-site topography-is subject to change-because of the types of activ-

| -itiesD(e.g. , landfilling and . quarrying) performed thsee. 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- Geology
.

2.7.1 Bedrock
+

Bedrock beneath the West Lake-Landfill consists.of Mississippian-age limestonem4

^f' the Heramacean Series' of the St. Louis and Salem formations, which extends'

, downward to-an elevation of 58 m (190 ft) mean sea level (ms)) (Figure 2.4).*-*

o.

* Missouri'Oepartment of Natural Resources, Division of Geology and Land
Survey, Rolla, Missouri, Well Log Files.

;
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The limestone is ' dense, _ bedded, and f airly pure except for intermittent layers
which consist of -abundant chert nodules. The Warsaw Formation--also of
Mississippian age--lies directly beneath the limestone. The Warsaw is made up-

of.approximately 12 m (38 ft) of s1_ightly calcareous, dense shale; this grades
~

into shaley limestone toward the middle of the formation (Figure 2.4) (Spreng,
1961) _ Bedrock 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 (solution) activity of ten occurs-in carbonate rocks, the possibil-
ity of its occurrence in the West Lake t.andfill area was considered.- Brief
observation of'the~ quarry walls at the landfill suggests that some solution of

. theLlisnestone 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 licestone is relatively
'

minor, the upper surface of the bedrock is irregular and pitted as a result of
~

solution (l.utzen and Rockaway,1971). This alteration of the bedrock surface
is greatest beneath~ the Missouri River floodplain.

.

.2.7.2' Soils ;

~So_il material in this area may be divided into two categories: Missouri River
a'lluvium 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 >

:soi_1 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 f t)
beneath the landfill site to more_ than 30 m (100 f t) _it mid-valley (Figure 2.7).
Tne upper 3_ m (10 f t) 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 Natural Resources, Division of Geology and Land Survey,
Rolla, Missour!, Well Log Files.
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surface layer, _the soil becomes sandy and grades to gravel at dep'ths greater

Ithan 5 to 10. m (16 to 33 f t). Because of the effects of channel scour, which

-continues to grade the sediment after its initial deposition, the alluvium is
fairly homogeneous in a horizontal direction and becoces progressively coarser

--with depth:(Goodfieid, 1965). At the edges of the floodplain, the-alluvium is-
n' t:as well graded,'and a large amount of fine material is present in the deeper 3o

sand.and gravel.
,

t

.The uplandfloessal soil (Figure 2.8) is generally. thinner than-the floodplain
soil,' being usually _less than 12 m (39 f t) thick, and was deposited during the-

age'of_ Pleistocene glaciation. The loess consists of silt-sized particles'that

were transported by wind and deposited-as a blanket over much of Missouri and ;

-Illinois. -On-the hills near the West Lake Landfill, the loess layer may be as _3

much ar J24 m,(79t f t) thick. It consists of 6.to 9's (20 to-30 f t) of fairly ;

: pure si_1t (Peoria loess) overlying 6 to 15 m (20 to 49.f t) of clay silt (Roxana
loess) (Lutzen and.Rockaway, 1971). This loess forms the hills to the southet t-

'tof = the- landfill,- but itL as long ago been. removed-from the landfill site andh

most of the surrounding valleys by erosion. The upper 1 m (3 ft)~.of'the loess'-
,

has been altered to forn a thin soil 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 ar_e generally quite angular, a'nd
~

;therefore may-not be' effectively compacted.by the methods commonly used to con-
-solidate clay. -The1 technique most _ef fective in the compaction of 1oess would.

~

'

employ vibration beneathea surcharge. A relict soi.1 profile'from;5 to 10 m
(16^to 33 ft) thick lies beneath the' loess and directly on top of the bedrock.
This soil: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'and Rockaway,<1971). .In
laddition.to the: natural geologic; properties of.the-landfill, huean 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
alluv'lal aquifer. |

'

j
.

'In order to prevent dow.' ward movement ei leachate, it is now a common practice
,

; to place a layer of compac ed clay oeneath sanitary landfills. Newer portions

|

|
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of the landfill (constructed since 1974) have.2 to 3 m'(7 to 10 ft) of clay at''

the base and around the-sides. Vaste is covered every day with~15 cm (6 in.).
~

,

of =compa'cted sof_.1; the -cover soil presently used is loess (of soil classifica-
tions CL and A4) taken from southeast of the landfill (Reitz and Jens,1983a).

b," If|not properly compacted, this material may have a permeability of 0'0001 cm/sec
(0. 00004 in./sec) or more. It is not known what procedures for compaction, if
any, .Were used at the landfill before 1974 since the site was unregulated in,,

.. design as well as in materials which were accepted for disposal. It is be---

1.ieved, however, that there is no liner present beneath the northwestern por--
tion of- the _ landfill, and that sanitary-(and, possibly, some hazardous) material
was placed directly on the original ground surface. Since waste was period-
ically covered with soil to minimize rodent and odor problems, the landfill

.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,

f

.2. 8 Hydroloqy
.

2.8.1 Subsurface Hydrology
,,

Groundwater flow in the area _ surrounding the ' West Lake site is through two
aquifers: the Missouri River alluvium and the shallow limestone bedrock; The?

- baseL of the limestone ' aquifer is formed by the relatively impermeable Warsaw,

shale at'an elevation of-~about 58 m (190 ft) msl (Figure 2.4). This shale
layer has been reached. .but not disturbed, by quarry _ing operations. - Therefore, '

the Warsaw shale acts as'an -aquiclude, making contamination of the deeper' lime-
stone very unlikely. The Hississippian limestone beds have very low inter -
granular permeability in_ an undisturbed state (Miller,1977).- Howeve r , ' a :
strong-leachate enters the quarry pit at an elevation of about 67 m (220 ft)
msl' (pt. A on figure 2.5). This leachate is migrating vertically through more
than 30 m (98 ft) of limestone. Explosiv'e 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 f ractured zone. Thus, leachate inflow to the

2-6
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quarry pit is not evidence of large-scale contamination of the limestone
aquifer. The only other r.,echanism by which leachate could travel rapidly
through the limestone is by transport throu0h soittion channels. Landfill con-

sultants and, quarry operators maintain that the lir,.estone is fairly intact
(Canney, personal comunication, September 1983), and superficial observation
of the quarry walls seems to support this conclusion. Since the limestone is

fairly impervious and groundwater flows in most areas from the bedrock into
the alluvium, contamination of water in the bedrock aquifer does not appear

likely. ,

The water table of the Missouri River floodplain is generally within 3 m (10 ft)
of the ground surface, but at n.any points it is even shallower. At any one

time, the water levels and flow directions are influenced by both the river
stage and the amount of water entering the floodplain from adjacent upland

A high river stage tends to shift the groundwater gradient to theareas.
north, in a direction that more closely parallels the Missouri River. Local,

rainf all will shif t the groundwater gradient to the west, toward the river and
along the fall of the ground surface, This is inferred from water levels
measured in monitoring wells at the West Lake site. The fact that groundwater

levels commonly fluctuate more than does the Missouri River level, indicates
that upland-derived recharge exerts a great deal of influence over groundwater
flow at the West Lake site. This influence decreases towcrd the river.

9

The deep Missouri River alluvium acts as a single aquifer of very high per-
meability. This aquifer is relatively homogeneous in a downstream direction,
;nd decreases in pertseability m ar the valley walls. The deeper alluvium is

covered by 2 to 4 m (7 to 13 ft) of organic silts and clays that may locally
contain a large fraction of sand-sized particles. Vater levels recorded between'

November 1983 and March 1984 in monitoring wells at Vest Lake" indicate a

groundwater gradient of 0.005 flowing in a N 30 W direction beneath the northern
portion of the landfill. This represents the likely direction of any possible
leachate migration from the landfill (Figure 2.5).

.

*0ata supplied by Reitz and Jens engineering firm, St. Louis, 1964.
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.The: alluvial? aquifer recharges from upland areas from three sources: , seepage
from loess and bedrock bordering the v~ alley, chandel underflow of upla'nd streams- I
entering the valley, and seepage losses from streams as. they cross the flood-
plain. Of these sources, streams and their ~ underflow represent t.he main source i

*
*%-,,, .

of upland recharge to the alluvial aquifer. Streams entering the floodplain
raise the water table in a fan-shaped pattern radiating ~outw'ard (Irom their point

1

of entrance to the plain. Inareaswherestreamsarenotp$sent,thewater
slopes downward from the hills, steeply at first and then gently to the level 1

of the free water surface in the Missouri River channel. The situations de- i

. scribed 'above do not take into account the effect of variations in permeability 1,

of the shallow soil layer. Aerial photography of the site indicates that a
filled backchannel (oxbow lake) type of soil deposit is present along the south !

west boun' ary of. the landfillL-(USDA,1953). This deposit-is probably com- |d

n posed.of fine grained material to the depth of the former channel (6 to 10_ m)

(20 to 33 ft). This deposit may tend to hamper comunication between shallow
, groun:fwater on opposite sides of the deposit.,

,

i "

'i Since 'no'other1 recharge sources exist above the'1evel of the floodplain, the
only water available to leach the landfill debris is that- resulting from rain-
f allt infiltrating-the landfill surface. ~Because.the underlying alluvial aqui--"

;fer is hignly-permeable,. there will be little " mounding" of water beneath the --

landfill.- Because the northern portion of--the landfill has a level surface it o

is. likely that at.least half of the 'rainft,11 infiltrates the surface. The

remaining rainfall- is lost' to tevapotranspiration and (to a. lesser degree)' sur-
Due to the heighti f = the berm, temporary' impoundment of surface !face runoff. o

runof f 'is ac common occurrence,
q-

~

No public water supplies are drawn from the: alluvial aquifer near-the: West Lake
- ! Landfill.- 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*W of the former Butler-type-building location on the West Lake'

Landfill. In 1981, analysis showed water-in this well to be fairly 1hard (natural->

or10 ns) but-otherwise of good quality (Long, 1981).i. .

( .

i

l' (Water in 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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. solids present in the water of the alluvial-aquifer varies. greatly; purity'

q
increases toward mid-valley where groundwater velocity is greatest. A water1

Jsample from.a well-in the alluvium 3 km (1.9 miles) north of thi landfill had
a-total dissolved solids. content of 510 mg/ liter and total hardness as CACO 3
of 415 mg/ liter. Water in the-limestone' bedrock generally has a hardness-

1greater than 180 mg/ liter as CACO 3 equivalent-(Emmett and Jef fery,1968). Total

dissolved solids _ range from 311 to 970 mg/ liter. Water in the limestone aquifer l

may;contain a large amount of sulfate af natural origin (Miller,1977). t

,

2.8.2, Surface Hydrology A
a

:

ud plain surface,Because of the extremely-low slope of the Missouri Rivs -

precipitation falling on the plain itseli generalty infiltrates the soil rather f
than running:off-.the surface. The only streams'present on=the floodplain are

.

;those that originate in upland. areas. Ora Nago patterns on the plain

(Figure'2.9) have been ' radically altered by flood control measures :taken to,
protect' Earth City (Figure:2.1) and by drainage of swamps and marshes. Before-

e these ialterations, Creve Coeur Creek passed just south of the landfill, and i

_

drained a fairly large_ area.- It has since been redirected to discharge into
the Missouri: River upstream (sou'h) of St. Charles (Figure 2.9). The old lt

channel still carries some water, a'nd-empties into the-Missouri River 45.2 Wn
(28 niles) upstream ~ f rom the confluence with the Mississippi 7 River._ Near -the
landfill, this: stream is-usually-dry. As it crosses the flood plain, the creek

. passes':through shallow 1akes which provide _a more or_less continuous'floi.to
~

~

*
-

the Missouri River throughout the year. -A~ second stream, Cowmire Creek, crosses < q,,

-the floodplain east of_the site. -This stream flows. northward and-joins a back- |

water portion of the MissourirRiver at kilometer'35.4 (22 miles). Becawe of ;

the relationship which exists between ri_ver level and groundwater level in-por-
tions of the floodplai.n near the river, these streams may either lose flev (at
low stage) or gain / flow (at high stage).'

, 1

The present' channel of ~ th'e Missouri R' ver lies about 3 km (2 miles) west and
'

northwest of the landfill.- Early land surveys of this area indicate that
200 years .ago the channel:vas located several hundred meters to the east (toward

.

the landfill) of = its present coerse (Reitz and Jens,1983b). The Missouri River
has a surface sicpe of.about 0.00018-(l.ong, 1981). River stage at St. Charles

2-9 |
q

_ .. - - -

. ____



,

ur vv v w. cs ,,

(kilometer 45.2 (mile 28)) is zero for a water 'evel of 126.1 m (413.1 ft' ms)
, Reitz and Jens, 1983a). Averago discharge of the Missouri River is 2190 m3/s(

8
(77,300 f t /s), with a maximum flow of 2850 m8/s (101,000 ft /s) for the period8

'

of April through July, and a minimum flow of 1140 m /s (40,300 ft /s) in January8 8

and December (Milli e,1977). Some average properties of Missouri River water
for the period 1951-1970 were: alkalinity = 150 mg/" - as CaC0a equivalent;
hardness = 209 mg/ liter as CACO 3 equivalent; pH = 8.1, nd turbidity = 694 JTU
(Jackson turbidity unit).

(
Water supplies are drawn feom the Missouri Rfver at kiloneter ' lie 29)
for the city of St. Charles, and the intake is located on the north bank of the.

river. Another intake at kilometer 33 (mile 20.5) is for the St. Louis Vater
Company's North County plant (Reitz and Jens, 1983a).

The city of St. Louis takes water from the Mississippi River, which joins the
Missouri River downstream from the landfill. In this segment of the river, the,

two flow-streams have not completely mixed and the water derived f rom the
Missouri River is still flowing as a stream along the west bank of the

,

M'asissippi River channel *. The intake structures for St. Louis are on the
can tank of the river so that the water drawn is derived from the upper
Mississippi.

2. 9 Heteorology

The climate of the West Lake area is typical of the midwestern United States,
in that there are four distinct seasons. Winters are general?y not too severe
and summers are hot with high humidity. First frosts usually occur in October;
and freezing temperatures generally do not persist past March. Rainfall is
greatett in the warme- months, (About one quarter of the annual precipitation
occurs in May and June) (Figure 2.10) (NRC, 1981). In July and August, thunder-
storms ... common, and are often accompanied by short periods of heavy rainfall.
Avera0e annual precipitation is 897 mm (35.3 in.), which includes the average,

annual snowfall of 437 mm (17.2 inches snow). Average relative humidity is 68%,
%

_

*Ned Harvey, hydrologist with the USGS, telephone communication, August 1983.
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and humidities over 80% are connon during the suw.er. Wind during the period of
December through April is generally from the northwest; winds blow mainly from
the south throughout the remainder of the year. A compilation of hourly wind
observatiotis shows that although the wind resultant is fairly consistent on a
monthly basis, the wind actually shifts a good deal and is very well distri-

;1 buted in all; directions (Figure 2.11) (NRC,1981; U.S. Department of Commerce,
1960).

Meteorological-data used is from t.ambert Field International Airport which-is "

6_ km (3.7 miles) east of the West Lake site. Temperature and precipitation
data are also representative of West Lake. However, because of differences in
topography between Lambert Field and the site, the actual wind directions at
West take ray,be-slightly skewed in a NE-SW direction parallel to the Missourt
River valley.

'

-2.10 Ecology
.

iThe; West Lake tandfill is biologically and ecologically diverse. Ratbac "than a-

single ecological system (e.g. , a prJirie), it is a osaic of small habitats
~ associated with _

*

(1) cmoist bottomland and farmland adjacent to the perimeter berm
i,

(2)- poor quality drier soils on the upper exterior and interior slopes
.of the berm-

(3) an Irregular waste ground surface associated witn the inactive portion of
the landfill

,

(4) aquatic ecosystems present in-low spots on. the waste ground surface _ -;

: Generally. the natural systems which are present are limited by operations-in
.

the active portion of the landfill and form a corrider along the perimeter; berm
from-near well. site 75 (Figure 2.5), on the Old St.- Charles Rock Road, clockwise

t6 the' main entrance to~ the| landfill near well site 68, along St. Charles Rock

2-11
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Road. The following observation and descriptions demonstrate the biological
'

variety of these sites.-

The flora of, the perimeter berm extending from the southwest clockwise to the {
area of the main' entrance to the landfill present a series of contrasts. Along

the Old St. Charles Rock Road, the bottom and lower slope of the berm is heavily 1
influenced by the nearby mature silver maple (Acer saccharinum), boxelder l

(Acer neoundo), oak (Quercus), sycamore (Platanus), green ash (Fraximus
pennsylvanica), and eastern cottonwood (Populus deltoides) trees associated
with the old channel of Creve Coeur Cret'. At the corner, between wells 59 and
60 (Figure 2.5), large silver maple and boxelder trees form a dense stand in the
moist soils at the base of the berm. The density of these trees declines on
this slope extending toward the north (well 61) and the Butler-type Building
corner. The extension of this slope toward the northwest is dominated by a i
dense willow-like thicket in which a tw eastern cottonwoods and a hawthorn ' !4

tree have established. From this northwest corner of the landfill to the
easurn limit of the trees between the landfill and St. Charles Rock Road (well
65), the exterior slope of the berm is dominated by dense stands _ of small' and.
large eastern cottonwoods. This latter occurrence reflects the influence of

i
;

the well-established eastern cottonwoods and sycamores' associated with the per-
manent pond just north of this site (Figure 2.9). The ground cover along
these exterior slopes consists of grasses, forbs, plants connon to disturbed

1

areas, seedling cottonwoods, and shrubs. A well sanicured grass groundcover
continues from the limit of the trees to the area around the e,ain entrance of
the landfill and well 68. This vegetation contributes to the partial stabi-
lization of the steep exterior slopes.

The somewhat drier top 'and the short, interior slope of the bers, colonized by'

prairie grasses such as bluestem (Andropogon), blends into the irregular sur- )
face of the inactive portion of the landfill. Depressions in this surface
allow water to collect and tall grasses, foxtail, and plants characteristic
of' disturbed areas' (e.g. , ragweed (Ambrosia), mullein (Verbascum), pokeweed
(Phytolacca) cinquefoil (Potentilla), sunCower (Helianthus), and plantain
(Plantago)) are replaced by characteristic wetl6nd species (e.g. , ' algae
(Spirogyra), cattails (Typha), sedges (Lorex), and startweed (Polyconium)].

' _

Young eastern cottonwoods are established at several of the.e set sites,
,

s '
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Generally, the surf ace vegetation of the inactive landfill gives way to barren
waste ground around the Butler-type Building location and the barren terrain
associated with recent landfill activities.

.

Animals were observed associated with these habitats. Cottontail rabbits

(Sylvilagus) were encountered most frequently and their fecal pellets were ob-

served on the lanofill. Density of fecal material was particularly heavy in
the thickets on the exterior slopes of the perimeter bars. In this regard,

coyote (Canis latrans) feces containing rabbit fur were observed. Small mammals

(rodents) were not seen but could certainly be present in these areas. Large

ungulates also were not sighted, but tracks and feces of white-tailed deer indi-
cate that they utilize the landfill.

The only birds observed were a crow (Corvus), several robins (Turdus), and white-
crowned sparrow) (Zonotrichia leucophrys). This certainly does not reflec1 the
extent to which birds utilize these habitats, for observations were made early

in the spring. It is readily apparent that returning migratory passerines would
~

utilize the surf ace vegetation and berm thickets for nesting, cover, and feed

later in the season. It is also possible that waterfowl could utilize the perma-
nent ponds on the landfill and adjacent to St. Charles Rock Road. Twelve scaup

( Aythya) and mallards Bnag) were observed on the lagoon which serves as part
of the landfill: waste watar treatment facility.

I

Small puddles contained characteristic aquatic invertebrates and at least two |

species of amphibians. Casual examination of these shallow waters revealed
three genera of snails (Physa, Lyninaea, Helisoea), an isopod (Asne11us), ,

cyclopold copepods, and cladocerans. Aquatic insect larvae were not observed;

however, this does not rule out their presence. The sighting of a bullfrog

tadpole (Rana catesbeiana) and 'udition of spring peepers (Hyla), indicates
these ponds are utilized as breeding sites. No fish were observed in these

puddles en the landfill surf ace; 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 humans do encroach on these habitats.

2-13
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Fishing tackle was found tangled in power lines and trees, and spent small-
gauge shotgun shells were found on the landfill surface and berms.

2.11 Democraphics

The West Lake Landfill is located in the northwestern portion of the city of
Bridgeton, in St. Louis County, Missouri. Earth City Industrial Park (* loested '

on the floodplain 1.5 to 2 km (0.9 to 1.2 miles) northwest of the landfill.
<

Population density on the floodplain is generally less than 10 persons per
square kilometer (26 persons per quare mile); and the daytime population
(including factory workers) is much greater than the number of full-time resi-
dents.

Pajor highways in the area include Interstate 70 (I-70) and Interstate 270
!

(I-270), which meet south of the landfill at Natural Bridge Junction (Fig-
ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, .respectively,
west and east of the landfill.

;
.

The Norfolk and Vestern Railroad passes about
|. 1 Un (0.6 mile) from the northern portion of the landfill (Figure 1.1). Lambert

.

Fleid International Airport is located 6 km (3.7 miles) east of the West Lake
Landfill. -

4. addition to factories at Earth City, plants are operated by Ralston-Purina
and Hussman Refrigeration across St. Charles Rock Road. The employees of
these two plant:; 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 Un (0.2 mile) northeast of the .

Butler type Building location at the landfill. Considering that land in this
| c ea is relatively inexpensive and that much of it is zoned for manufacturing.
| industrial development on the floodplain will likely 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 th' site (Figure 2.1). Subdivisions are
presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the
landfill in tbt hills above the floodplain. Ten or more houses lie east of the

| 2-14
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landfill scattered along Taussig Road. The city of St. Charles is located
north of the Missouri River at a distance greater than 3 km (1.9 miles) from .

the landfill.

Areas south of the West Lake Landfill are zoned residential; areas on the
other sides are zoned for manufacturing and business (Figure 2.2). Host of

the landfill is zoned for light manufacturing (M-1). However, approximately .

(0.12 t 12) of .he northern portion of the landfill is zoned for residen-0.3 km2
tial use; this includes the contaminated area around the Butler-type Building

site. The field northwest of the landfill between Old St. Charles Rock Road
and St. Charles Rock Road is under cultivation. Trends indicate that the
population of this area will increase, but the land will probably be used
primarily for industrial f acilities.

.
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Figure 2.10 Average monthly precipitation at Lambert field
International Airport
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Wind rose is for Lambert field Interrational Airport,
Hazelwood, Missouri, and shows the percentage of hourly
observations in each direction along with the average-

.speed in that direction; for example; wind blew from'
,-

. the north 4,5% of the- time at' an au >.ge speed of 3.76 m/s.
[

Figure 2.11. Wind distribution for West Lake area
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3 RADIOLOGICAL CHARACTERIZATION OF THE SITE
.

3.1 Radiological Surveillance

Approximately'43,000 mt (47,000 tons) of contaminated soil were reporttoi to have
been disposed of in the landfill. A fly-over radiological survey performed for

--the NRC in'1978 identified two areas of contamination at the West Lake landfill.

Subsequently,- from August 1980 through the summer of 1981, the Radiation
Management Corporationf(RMC), under contract to the NRC, performed an onsite -

evaluation of the Vest Lake Landfill (NRC, NUREG/CR-2722). -The purpose of-this
survey was to clearly define the-radiological conditions _ at the -landfill. ' The
results were'to be utilized in performing an engineering evaluation to' determine
if-- remedial actions- should and could be taken. '

.

.The area to be surveyed was divided into 10-m (33-f t) grid. blocks and included-
~

i

the following measurements:
.

-

,

(1)' external gamma exposure rates 1 m (3.3 f t) above the surfaces and beta-,

'

. gamma count rates 1 cm (0.4 in.) above surfaces

(2). radionuclide concentrations in surface soils
n

(3) radionuclide concentrations in subsurface depositsi '

,

,

i

i

(4)1 gross activity and.radior.uclide concentrations-in surface and subsurface' !

water' samples

(5) radon flux. emanating from surfaces
.-

(6) . airborne radioactivity
,

-(7)! gross activity-in vegetation

3-1,

.. - ,
. - . . _ . , . . .. . .. i - .r

.. _ _ . _ . _ _ _ _ - - _ - - - - - - - - - - - - - - - -



. _ . . . _ _ _ _ _ _ _ __ _ ___-.
,

.

'

3.2 Survey Results

.

External Gamma

Figure 3.1 shows the two areas of elevated external radiation 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 pR/hr at
1 m (3.3 ft). In Area 2, gamma levels as high as 3000 to 4000 pR/hr were
detected. The total areas exceeding 20 pR/hr were about 1.2 ha (3 acres) in
Area i and 3.6 ha (9 acres) in Area 2.

.

External gamma levels-measured in May and July of 1981 decreased significantly,
especially in Area 1, because approximately 1.2 m (4 f t) of sanitary fill was
added to:the entire area and an equal amount of construction fill was added to
most of Area 2. As a result, only a few 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 Soli Analyses'1

A total of 61 surface soil samples were gathered and analyzed on site for ga.mma
activity. Samples were normally stored 10 to .14 days to allow ingrowth of' radius

. daughters. Concentrations of U-238, Ra-226 (from Pb-214 and 81-214), Ra-223,
Pb-211, and Pb-212 were determined for each sample.- Surface soil samples are
located in figures 3.2 and 3.3.

In all. soil samples only uranium and/or thorium decay chain nuclides and K-40
were detected. Offsite background 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

o

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.

,

3-2
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in general, surface activity was limited to Area 2, as indicated by surface
beta gamma toensurements. Only two sull regions in Area 1 showed contamination;.
"both were near the access road across from the site offices.

'

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-

chemical laboratories for thorius and uranium radiochemical determinations. The

results show all samples contain high levels of Th-230. The ratio of Th-230 to i

Ra 225 (Bi-214) is about 20 to 1.

Subsurface Soil Analysis

Subsurface contamination was assessed by extensively " logging" holes drilled
through the landfill. Several holes were drilled in areas known to contain con- |

tamination, then additional holes were drilled at intervals in all directions
until no further contamination was encountered. A total of 43 holes were 1

drilled, 11 in Area 1 and, in Area 2, 32 including 2 nearby offsite wells for ;

monitoring water. All holes were drilled with a 6 in, auger and lined with 4-in.
PVC (polyvinyl chloride) casing. The location of these auger holes is shown in
Figures 3.4 and 3.$.

.

Each hole was scanned with an Nal(T1) detector and rate meter system for an

initial indication of the location of subsurface contamination. On the basis
- of the initial scans,19 holes were selected for detailed gama logging using. q

the intrinsic germanium (IG) detector and multiple channel analyzer..

'

)
' The results of the NaI(T1) counts and IG analysv3 simw concentrations of Bi-214,
as. determined by the IG system, ranged from less than 1 to 19,000 pCi/g.- For
those holes where both Hal(T1) counts and IG counts were made,.a good correla-

tion between gross Hal(T1) counts and Ra-226 concentrations, as determined by

;in situ analysis of the daughter Bi-214 by the IG system,- was found..

i

It was determine'd that the subsurface deposits extended beyon'd areas where sur-- -!
'

face radiation measurements exceeded 5 pCi/g. The approximate area of subsurface

contamination compared to the area of elevated surface radiation levels shows a

total dif ference-in areas of 2 ha (5 acres).

3

I
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The variations of contamination 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 locations of fresh fill.
,

Contamination
(>5 pCl/g Ra-226) in several areas is found to extend from the surface to
appreciable depths,-about 6 m (20 ft) below the surface in two cases. In
general, the subsurface contamination appears to be a continuous single layer, - '

ranging from 0.6 to 4.6 m (2 to 15 f t) thick, located between elevations of 139
to 144 m (455 to 480 f t) 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 the contaminated
material was moved onto the site and' spread as cover over fill material. Thus,.
one would expect a fairly continuous, thin layer of contamination, as indicated
by. survey results.

Nonradioloolcal Analysis - *

.

Six composite samples were submitted to RMC's Environmental Chernistry Labora-
tory for priority pollutant analy' sis. Five samples were taken from auger holes

(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate
treatment plant sludge. The results indicate a significant presence of
organic solvents in Area 2 samples. The results_of the leachate sludge -

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

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

.

Background Radioactivity Measurement

Various.offsite locations were. selected for refeence_ background measurements.
The results of_ these measurements were within the normal range.

.

?
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Airborne Radioactivity Analyses i

Both gaseous and particulate airborne radioa:;ivity were sampled and analyzed
during this , study. Since it was known that the buried material consisted par-

'
tially or totally of uranius ore residues, the sampling program concentrated ont

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 daugM.ers.

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 collected.
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 period 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 these fluctuations were

-real and not measurement ar.ifacts was later confirmed by duplicate charcoal
canister samples, as described below. ;

,

A total 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 5. On 24 different occasions, the charcoal canisters and accumulator.2

were placed i_n essentially 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 short lived 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 equal NRC's 10 CFR Part 20, Appendix B alternate concentration'

limit.of-one-thirtieth WL. for unrestricted areas. !

'n ~ 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

3-5
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to detect the presence of Rn-219 daughters. All samples' were taken near sur-
face contamination. In ada! tion to Rn-222 daughter gamma activities, Rn-219 -

daughters were detected by measuring the low-abundance gamma rays of Pb-211.
'i-

Concentrations of Rn-219 daughters ranged from 6 x 1011 to_9 x 10 10 pCf/ce.

Veoetation Analysis

Yegetation 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 fill onto the farm field was possible.
No elevated activities were found in these samples,

yater Analyses

A total of 37 water samples was taken: 4 in the fall of 1980, and the remainder
in- the spring and summer of- 1981. One suple~ was equal to the U.S. Environmen-

.tal Protection Agency (EPA) gross alpha activity standard for drinking wa,ter of
15 pCi/ liter. and that was a sample of standing water near the Butler-type

,

building. - Several samples, including all 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
bet 4' activity could be attributed to K-40. None of the offsite samples
exceeded either EPA standard or screening level.

In 198), HDNR collected 41 water samples wh..h RMC analyzed for radioactivity !
(Table 3.1). Of these samples, 5 were background,10 were onsite surface
water 10 were shallow groundwater standing in boreho'les, and 16 were landfill
leachate. From these data, background activity is. estimated as 1.2 pCi/ liter
gross alpha and-27 pCi/ liter 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 froe
naturally occurring K-40 as determined from subsequent isotopic analysis.,

In addition, groundwater samples in perimeter monitoring wells at the West
Lake Landfill were taken by UMC personnel and ORAU in 1983,1984, and 1986.

The well locations are shown in Figure 2.5 and the results are presented in

s
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9 Tables 3.2 and 3.3. Results in Table 3.2 show the gross alpha in two water sampli,
"

slightly exceeded 15 pCf /11 the gross beta were all below 50 pCi/1 in all water
samples. Table 3.3~shows'analyseswerebelow15pCi/1forgrossalphaand50pCis|
for gross beta for all the wells.

3.3 Estimation of Radioactivity 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
is on the order af 2:1 to 10:1. This observation is consistent with the history
of the radionuclide deposits in the West Lake Landfill, i.e., that they came
from the processing of uranium ores to extract the uranium content and that the

,

radioactive material at Vest Lake came from the former Cotter Corporation
facility on Latty Avenue (presently occupied by Futura Coatings Company) in

'Hazelwood, Missouri. This location contains contamination from ore processing
residues from which uranium had been previously separated, leaving the daughters
behindatrelativelyLhigherconcentrations. Additionally, it is noted irithe
RMC report that the ratio of Th-230 to Ra-226 is on the order of 5:1 to 50:1.
This indicates th'at radium has also been removed. Other data are available in
the'Latty. Avenue site study (Cole, 1981). Table 3.4 presents the radionuclide
concentrations in latty Avenue composite samples.

Using the RMC data and averaging the auger hole measurements over the two volumes

.of radioactive material found in Areas 1 and 2,.a mean concentration of 90 pCi/g
was calculated for Ra-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 ratio 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 all further
calculations.

.:

Using the Th-230:Ra 226 ratio of 100:1, the Th-230 activit/ 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 5 less than Ra-226, this implies about

,

18 pCi U-238 per gram. The total mass of radioactive material (having Ra-226

3-7
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concentrations of 5 pCf/g or more) ir the landfill was estimated by visually
integrating the volume of radioactive material from graphs and multiplying by
an average soll density, resulting in 1.5 x IOM

grams (150,000 metric tons) ofcontaminated soil.
These nue.bers indicate that there are about 14 Ci of Ra-226

contained with its decay products in the radioactive material in the landfill.
The material also contains about 3 Ci each of U-238 and U-234, and about 1400 Ci

;

i of Th-230.
These estimates indicate the order of magnitude of the quantities

to be u9 alt with, although the estimate for Th-230 is regarded as conservativelylarge.
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Figure 3.5 Location of auger holes, Area 2
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Figure 3.7 - Cross-section-B-B showing siabsurface deposits in Area 1
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Figure 3.8 Cross section E-E showing subsurface deposits in Area 2

-. _ _ , . _. .



. - . . . - - .. . _ . . . . . . _ - . . . .. -

n

i

I 3 I I i

BASE 4
800 -

-
,

f
*

BASE 6 ; '. b''n j
-

|'3ASE 1

n iq/ {'
.

.= r
-

-.

\t
I \ |fU

'i
'

' $= j)i)-

,g -

s 1| / .

Ia J l l / Y
g 6 tik.g/-

_

L i \\ \/
V;1 gm --

_

'\-.
.

,

; \, -

= -
-

.

\-. -
. _

i
-0

' I I

6/1 5/10 $/20 5/30 6/10
DATE

,

. l

|4

*

Source: NUREG/CR-2722, Figure 20, p. 43. '

|

Figure 3.9 Rir222 flux measurements at three locations in Area 2 (1981)
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Table 3.1
P41 radionuclide analyses of water samples
from the West Lake site taken by HDNR
in 1981

Type of _

Sample # sample * Gross alpha (pCi/1) Gross beta (pct /1)
7001 S 3.11 22.57002 5 8.00 23.47003 5 1.56 0. B87019 5 1.91 30.07025 5 1.56 36.57028 5 45.2 87.87029 S <0.64 <1.347030 S 0.52 35.17031 5 1.43 26.3

*

7004 B 1.04 19.7
_

7021 B 1.56 29.17027 8 1.04 32.57032 B <0.05 26.37033 8 1.04 29.0 -

_

700$ G 4.50 22.3
.

7010 G 2.60 15.27011 G 3.12 10.67012 3 7.10 16.67017 G 0.52
-'

33.67018 G 0.76 36.17020 G 8.84 30.17026 G <2.0 33.9-2 G 15.0 41.03 G 2. 9 - 7.6

See footnote at end of table,

f
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Table 3.1 (Continued)

Type of
Sample i s ampl e* Gross alpha (pCi/1) Gross beta (pci/1)

7'013 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 <3.0 10.3
7035 L <3.0 84.5
7036 L <3.0 69.6

1 L 7.3 80
4 L <3.0 26

Type of
Sample i sample * Ra-226 (pCi/1) K-40 (pCi/1)

7014 L <1.6 138
7015 L 3.9 136 -

7016 L <1.6 98.9
7022 L 2.4 104

-

7028 5 1.6 124

*S = surface sample .'

B = offsite, background
G = ground.'ater f rom boreholes
L = leachate

,

b

.
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Table 3.2i RadiologicalLq'uality of: water in perimeter monitoring wells of.-'

West' Lake'L'ardfilli(conc'entrations_ reported in pCU1)

Well-#- _Ra-226 Gross alpha *- ' C oss beta" . Gross' alpha ** - Grossbeta**I-
- ;

18: -

t

,

-

12.5 12.S :
-

59 <3: -3.2i 9. 9 -

60 - >- - - - 20.5 '20,8> '

61 -
_ : 2. 7 - 13.9

-

- 62 <3 2. 8 -' 7. 4 3. 5 8.5-
'

.63' - - -
'--

2.2 7. 0 |
-

- 65 -<3 12.4 33.1 5.7 - 6 ~. 3 -66- <3 4.3 6. 9 - '

'

67- -

'3 5-. S. 3
'

k

'<
- -

68 <3 '18. ? 18, 8 '-
-

-

50*** -<3 5 7. 7 ' 1.3- 8. 19

-

*
,

- Samples taken Never.ber 15, 1983
m_ -- **

Samples taken March 21,-1984':by OMC personnel, analyzed by Environmental--
,

.
'

Health Labiof St. Louis _ County Healt.h Department, Clayton, Missouri.-* **Vell:#50 us'ed' as background.
e
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Table 3.3'.Radionuclide'concentrationsinfwellvatersamples:|'May.7-8.l'86---.

9.

. . -
. Concentrations (pCi/1)? i S -~

,

t

: Radionuciide .: :Well 50*- Well:51 1 We11|-.52 ~
'

Well 53L Well 54. ' Well 55' 'Well 56-
b, Gross alpha 2. 2 . 2. 2 -|

-

-

~.9 - 11 ' 4.4 4*8 5. 7 '
1

'

1 Gross ~ beta: . 7. 5 - 4.4- 7.5 -16 14 14 12
~

>

s

|- Ra-226 b-- -- -- 0.4 --

.

0.2--

; Ra-228 '

,3
b-- -- -- 1. 7 ' -- 0.3.--

U-total- -- --~ -- 22~ -- --

- .
8.9 !

'

Th-228- '
,

-- -- -- 0.5 0.3 i
--, . - - .

I*a- Th-230..
-- - -- -- - 0. 9 - --

0. 9 - - |
--

N
* Th-232. -- -- -- 0.3 --

i - 0. 8 --

Depth to wate: . (m) . 5.0 3.8; 3.2- 3.3 - 15.5
.

1
. 11.5? 11.5- Ir

',

..
.

.
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!

!

!
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' Table 3.3 -(Continued)
t

Concentrations'(pCi/1): *

Radionuclide- -Well 58. Wei1 59 Well 60 Well 61 Well 62 Well 65 Well"66-

,

.-

. Gross alpha-- - 5. 8 : 11 .. 14' 3.3 5.6 3. 5 ' ~ L8-
Gross beta ' 15' - 46 19 14 10 7.4 '.9.9.

,

Ra-226- - 0. 3 0,3L '2. 5 0.8--
-- -

'Ra-228 2. 9 . - 0. 5 1.6 : 0.6--
-- --

. U-total 13 - 25 19 - --

Th-228.
2.3 -- --

0.6 0.5 0. 5 -t- 0.8--
-- --

Th-230 1.5 0. 2 - '4. 4 '
"3

.
1.2--

es -- --

Th-232 0.7 0.1.~. 'O.1 0. 5 ~ - -
--

--
-

Depth.to water (m).. .14.0- Not 3.5 4.5 4.2 1.9 1. 9 1determined

:

.

h

e-

.

%

v

e

b

1
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Table 3.3 (Continued)
'

Concentrations (pCi/l)

Radionuclide Well 67 Well 68 Well 72 Well 73 Well 75 Well 76 Well 80

Gross alpha 8.4 0.9 1.4 6.5 11 3.6 0.4
!

| Gross beta 7.1 1. 9 4.6 7.7 22 6.9 3.2

|
! Ra-226 0.7 0.3 -- -- --

Ra- 228 0. 3 G.9 -- -- --

2.2U-total 7.4 3.1 16 --

0.314-228 0.9 1.7 0.6 --

0.0Th-230 9.9 6.7 12 --

os
da 0.1"' Th-232 0.2 0.2 0.2 --

~

Depth to water (m) 1.5 4.4 10.0 8.4 7.6 13.8 5.3

.
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.: Table 3.3I:(Continued)
,

'-

-

Concentrations (pCi/1)-
. . ,

Radionuclide Well 81 'Well 82. - Well 83: Well.84 Well 87 Well 88. Well 89'
~

l' Gross' alpha = J7.9 17- 9. 0 13 1.5 11
^

:;

-3.7
'

Gross betal - .16 -

-47 18' 27 7.2 '18' 9.1.
:;

Ra-226 0. 8 - . 0. 3 :3.4 1.7
.

2. 3--

.' i-'

: Ra-223 0.4 0.4 4. 6 - 5.8 0.2--
--

U-total 4.9 '13 .1' 6 9.0 --

3. 0 -'
.

--

Th-228 0.9 0.4: O.2 0. 6 ..
'

o 1.1--
--

.Th-230- 0.9 1. 8 ' O.4 1.3 1.5--
--* t

* Th-232 0. 3 ' :. 0. 3 ' L0 1.1 ~--
4.0 --

Depth.to water..(m), 4.8 I .1- ' 3.9 7.0. 9. 4 ' 8.6 7. 5 :
5

,

e

1

1

4, .
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. ale 3.3 (Continued)

Concentrations (pCi/1)
Radionuclide Well 90 Well 92 Well 93 Well 94
Gross alpha 2. 2 7.3 7.4 1.6
Gross beta 6.8 11 22 9.9

~Ra-226 --

1. 0 1.6
Ra-228 --

. 0.8 1.4

U-total ' -- 17 6.0

Th-228 0.5 0.8
--

o, Th-230 0.1 0. 7
--

E
' '" Th-232 -- 0.4 1.6
P

Depth to water (m) 4.1 13.1 4.7 2.1

* Refer to f igure 2.5 for well location.

Dash isidicates asialysis siot gjerformed.
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Table 3.4 ~ _ Radionuclide- concentrations'' i.n' Latty Avenue ' composite samples'-

-. Concentrations '. (pCi/ge)

Sample- d-235.. U-238 'Th-232* Th-230 ' Th-228? . Ra-226' LRa-278 Pa-231 ~
'

Ac-227':
'

,

Composite'l 3.6 1 0.3** :8218 -2;3 1 0.6- -8770 1 100- 2.1 1 0.5- '64Li 1- 2.3 1.0.6 :114 i 2. '205 1'2: i

Composite:2 4.4 1 0.3 62 1 15: 1.5 1 0.5. - 8950 f.'370 2.0 2 0.5 50"1 1 1.5.2 0.5 117 1.8.- Not4

Performed:.-

*

Average'. 4.0 1 0.2 72 1 9r -1.9 1 0.4 -'8860.1 190 2.1 1 0.3 57 i l 1.9 1 0.4- 11614 '205't'2
'

* Based on Ra-228 and assumption of ~ secular equilibrium of thorium decay series.
.o* Errors are 20 based-.only.on counting statistics. 1

*

~

' Source: Table-2.(Cole, 1981).
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4 . APPLICABILITY OF'THE BRANCH TECHNICAL POSITION
.

The NRC has ~ established a Branch Technical Position (BTP) which identifies
five acceptabie-' options .for_ disposal or onsite storage of wastes- containing

. low levels of_ uranium and thorium (46 FR 52061, October 23, 1981). Options--l 4
_ provide. methods uncitr 10 CFR 20.302, for onsite disposal of slightly contam-
inated materials, e.g., soil, if the con:entrations-of radioactivity are small
enough and_other circumstances are; satisfactory. The fifth_' option consists of~
onsite_ storage pendir; availability of an appropriate disposal- method._ : Tablo

~

4.1 shows the radienuclide concentrations specified for the disposal options.
4

IThe material presentiin the' West Like Landfill is i fun of- natural. uranium
'with-daughters, _ although the daughters are !not ~now 1. (quiliorium. As~

~

<

_ mentioned above,'the average concentrstion of Ra-226 in the_ West Lake l.andfill

' wastes is7about;90 pCi_per gram -11cW(considered by i'.self) falls'into t ' ,

~ Option |4 of- the BTP since -Option 4 criteria he font s1. led by. the Ra-226

icontent in the? wastes.~(i.e. , 200. pCi of U-238. plus- U-234' per gram 'woul,d!be -,,

~ accompanied by:100|pci-of Ra-226 per gram). However,because:ofthekarge-
ratio:of Th-230' radioactivity to_ that of-Ra-226, the radioactive-decay of the [
Th-230 wl11 -increase the concentration of its decay product R'a-2261until "

i these'.two radionuclides are again in equil_ibrium. , Assuming the : ratio of'
! activities of 100:1 used above, the-.Ra-226 'activitytwill increase =byia factor,

~

'

m s

b. 'of?five over?the>next 100| years,|by aEfactor of_nine 200; years from now, and
'

,,

o,

byla= f actor of thirty-fiva- 1000 years f rom now. . All radionuclides in the-*

,

. decay | chain after Ra-026 (and thus the Rn-222.. gas flux) will'also be increased-
f, uby'similar multiple !. . 1Therefore, the long-term Ra-226 concentration wil.1.L, -

P' 'exceedithe' Option-4 criteria.,
,

n

i% 4

,

r' f , 'I
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T&ble ~ 4.1= - Summary of maximum' soil: concentrations permitted
under disposal options

Source: . 46 - Federal Register -52061-

!

Disposal options-
Kind of material 8 D C d1 2 3 4 1

Natura1Lthori m (Th-232 + Th-228)- 10 50 500.
i

with dau0hters present and -in -
-

;

equilibrium. -(pCi/g) !

Natural. uranium (U-238=+~U-234) 10

,

_ 40 200with daughters present and in-
-

equilibrium. (pC1/g).m

<

a

Based 'on EPA uranturn mill _ tailings cleanup standards,
_

.,

b

Concentrations b_ased on limiting individual intruder doses to170 mrem per: year.
C

Concentration based on limiting' equivalent- exposure to 0.02 WL or less.
d

. ConcentrationsLbased on limiting individual intruder doses to-500 mrem
_

per year ind, in cases of natural uranium, limiting exposure to-Rn-222-
, and its decay product airborne alpha emitters to' 0;02 WL or less.,.
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5 - REMEDIAL ACTION ALTERNATIVE CONSIDERATIONS

|
4

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 potential for the radioactive material to pose.a
health problem. Therefore, this section discusses six (A-F) possible courses
of action, of which all but A and D are considered temporary. Option A, in

-which no remedial action _is proposed, is unacceptable because the
concentrations of radionuclides in the landfill will become too high; Option A
is described.for_ comparison purposes only. Costs are based on the_ Dodge Guide.

'to Public-Works and Heavy Construction, 1984. '

;

' -5.1 Option A: No Remedial Action j
,

Under Option A,1no remedial work would be done on the Vest Lake-site. The$1and-

fill'and the radioactive soil would be left in their present condition. |The
contaminated areas would be available for-demolition fill emplacement and final

closure. It is not certain how much additional fill-would be emplaced. Filling j
would be-followed by normal landfi11' closure operations.

Normal closure procedures consist of applying at-least 0.61 m (2 ft) of com-
;pactedhinalcover. _ A. 0.3-m (1 f t) layer of topsoil would be placed over the
cover and upgraded to support vegetation. Establishment of a vegetative cover

" 5- "would require seeding, liming, and fertilization.- Surface seeps of.leachate' '

would be: eliminated. ! Maintenance of.the monitoring wells would be required to

allow' continued sampling:by MONR, should HDNR require such action. .The pubile 6,

would_ be discouraged from entering the site. : Af ter closure, a, detailed descrip-
tion of the site would be filed with the County Recorder of Deeds. This de -

scripti'on'would includef a 1egal description of the site, types and location
~

t-

,

of. wastes 'present, depth of fill, and -description of any environmental control
-or monitoring syste'as requiring future maintenance -(MDNR, January 1983), 'HONR

regulations also specifically prohibit excavation or disruption of the' closed
landfilitwithuut.wr;tten approva'1.of MONR; no time fra.se is stated with this

regulation (MONR,1975).

5-1
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There vould be no further cost under this option since no remedial actions would
be taken; i.e., costs are rarmal landfill costs.

5.2 Opti,e ' -.abil12ation 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 vould 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 landfill would be permitted to be
deposited on either area.

Area 1

It is believed that a total of 2 to 3 m (7 to 10 f t) of soil has been added
to most of Area 1 since the 1981 land survey by RMC. This cover has altered ,
the radiation environment of the site. Measurements by Oak ' Ridge Associated

Universities (0RAU) personnel in March 1984 (Berger) showed that only a very
small area exceeded the exposure rate of 20 pR/hr at 1 m. By extending the
cover 20 m (66 ft) outward in all 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 radioactive 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 f t) thick would be emplaced, seeded, and mulched.

Area 2
o,

Vegetation over Area 2 as well as on the slope of the berm would be cleared and
placed in the demolition portion of the landfill or disposed of as is convenient.
Brush should not be lef t in place and covered since this may reduce the integrity

-

of the soil cap. Grass should be mowed, and may be lef t in place.

The berm on the northwest portion of the landfill which contains an estimated
3 (9,800 yd ) of cor'.aminated soil would be excavated and redeposited in7,500 m 3
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layers in-a secure portion of the landfill. The actual amount can be determined
-by survey during implementation of the work.

All; 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 af ter
having-been surveyed to ensure that contaminants have not been sixed with the '

gravel. However,:the lower 10 to 15 cm (4 to 6 in.). of rock should be lef t in
place and covered with the soil cap, since this gravel may have become mixed

*

with contaminated soil.

Such stabilization would place the contaminated soil well below the surface and
would preventLradioactive materials'Irom eroding as can now occur.along sections

t of the berm.~ Stabilization.would require emplacement of a soil cover of 48,000 m :3

(63,000 yd3) to giye-a final slope of 3:1 with 1.5 m (5 f t)-of soil at -the top-
of the berm. At'least 1.5 m (5 ft) of. soil 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, af ter the cover is
emplaced, it should be further covered with at least 0.3 m _(1 f t) of topsoil
and seeded with native grasses to prevent erosion. The slope would be directedt

radially outward from the center of the' cap. An interceptor ditch would be
.provided around the cap to channel runof f and' prevent gullies ' f rom being cut
intoLthe stabilized co,er. The cover soil presently used in the landfilling
operations may.be used to_stsbilize the berm. This soil is a clay silt:(loess)L ;
excavated near the West- Lake Landfill, site.-

, ,

.The. portion of Area 2 to be covered by .the. soil cap . includes that portion.'of'

the landfill identified in the' RNC survey as having: surf ace exposure rates -
greater than 20 pR/hr at I m-(3.3 f t) above ground level, along with those-

' areas in which' auger holes revealed radium-bearing soil within 1 m of the sur--1

.

-

.

-

<

face. The shallow contaminants'may be sufficiently shielded to produce low-

surface exposure rates; however, these shallow deposits wi'll still produce
,

raden emanations' greater than the desired level of 20 pC1/m s. There fore, -the2

soil cover math exter.ded over these areas of shallow contamination.
;

!
1
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The cover soil used should be capchle of compaction to a permeability of less
than 10 7 cm/s in order to keep radon release and soil leaching as low as pcv
sible. This value is based on common practices used for sealing of hazardous
waste landfills. Because accurately measuring penneability of this magnitude
is dif ficult, 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 soil presently used at the West Lake Landfill indicates that this perme-
ability can be achieved, this soil would be acceptable for use as the soil cap.'

Otherwise, clay soil would have to be imported from of f the site to be used in
: constructing the soil cap.

The overall estimated cost for the required work under 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-contuir.ated material to be moved

=is higher than the estimated quantity,

5.3 Option C: Extending the Landfill-Off Site
.

.

Soil eroding on the northwest berm of Area 2 is carrying contaminated' soil off
the landf,ill property onto an adjacent cultivated fieid. A contributing factor
to|the erosion is the steepness of the berm. It woulc, therefore, be desirable

..to' lessen the slopa's steepness by extending the berm cnto 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-Option 6. The contamin-
ated portion.of the northwestern berm of Area 2 wc .id not be disturbed. Instead
the existing berm would be extended 33 to 16 m (42 to 52 ft) onto the adjacent

- field.. This would require an additional solid volume of approximately 20,200 m3
(26,400 yd ) to give a final slope of 3:1 with 1.5 m _(5 ft) of soil on top of

3

the berm. As'in Option B, this cover should receive 'an additional 0.3 m (1 ft)
,of topsoil and be seeded with nativ, grasses to prevent erosion.-.

Th'i option will require the relocation of three transaission poles. All other
necessary work for Option C is as dr.scrited for Option B.
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iThe overall estimated cost for required work under Option C is approxinately,

$470,000.(Table 5.2) and would require about 2 months to complete. The extent .
'of work required under this option is well defined.

5.4 Option 0: Removino Ra'dioactive Soil and Relocating It

This option would involve excavating and removing all contaminated soil and

debris from the West Lake Landfill and relocating it to an authorized disposal
facility,

i

L
Vegetat'on over Areas 1 and-2 would be cleared and placed _in the demolition

i,

portion of the West Lake Landfill.
.

All 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 in.) 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 a't the surface..
.

The areas = known to contain radio' active contamination at levels above the action
criteria _(20_pR/hr at I m) would.be excavated initially. Next, the excavated
area._would be surveyed toLdetermine the extent of contamination remaining. Ex--

cavation would continue until unacceptable levels of contamination'have been
removed._ _Im:nediately a.f ter excavation, she soil would.be1placed in 208-liter- '

-

(SS . gal) appi ved drums ,nr:other approved containers) for transport.- Contain-
eent.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

landfill could present _a serious danger to workers should they excavate into - 1

7, this material. -Proper precautions should, therefore, be.taken as the-work is
being performed.

'

4

1

Estiinated. costs under Option D would be 52,500,000 (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

i.
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c3 cenths, providing that a suitable disposal facility were available to receive
the contaminated waste.:

-

'

"a( -

.

5.5 Option E:
Excavation and Temporary Onsite Storage in a Trench

. Under-this option, as much radioactive soil would be excavated as in Option 0
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 repository
for the radioactive soil.

The trench would be surrounded by an impervious clay .

liner to min'isize 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 landfill concept" (Shuster-and-Wagner. -198Q)L
Lwith three primary functions:

eliminate direct gamma-ray exposure at the, ground-
-surface, reduce radon emanation, and prevent' leaching of radionuclides to the
- groundwater system.

4

:

Thefexcavated area would be cut to a maximum elevation of 140 m (460 f t) ms1
,

.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 ff) and would have_ a negligible- slope. Low spots
would beifilled with borrow sof1* compacted to at least 90% of -its standard-

.

Proctor: density (SPD).
Once the base for the trench has been leveled to a

t

final elevation of about 140 m:(460 ft); ms1, a blanket of borrow soil .at least
J1.5 a '(5 f t) thick compacted to at least 90% SPD would- be emplaced.

m
- Specifica-

. tion ~of. compaction of this underlayer is based on the requirement of avoiding.

subsidence which could cause the clay liner to crack and fail. A clay liner
would be.placed,above'the underlayer.

The if ner vould be LO.5 m (1.6 ft) thick-
,

and would have a permeability less than 10.s em/s (4 x 10 8 in./s). An
_ 'impermeableLplastic -liner could also be used

.

\
-,

'

-* Borrow soil refers to a clayey slit loess .5cil~Conservat!.on-Service type CL)
-

excavated southeast of the site for use as cally cover in the landfillingoperation.

5-6
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' Sides of-the trench would be built at a 3:1 slope up to the level of the: surround i-

-ing undisturbed landfill surface,-about 143 m (470 ft) ms). The valls would
'

' consist of an underlayer and liner as described for the base. A layer of -

' ~

crusher-run., limestone 0.5 m (1.6 f t) thick would be placed on top of the liner
to allow ~1eachate_ buildup in the trench to be monitored and to: facilitate pump-

Ling should leachate. buildup become a problem.

After the base and walls 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 volume the trench must have to contain all^ the

-contaminated soil. At this point, the walls of the trench would be raised to
an appropriate level. Excavation and filling can then proceed until the work ,

isicompletel The final thickness of debris is expected to be from 4 to 6 m

f(13-to 20 ft).
.

A' cover,-as described below, would-be placed over the debris. A 1-m (3 ft)
= layer of. borrow soil compacted to 90% SPD will be placed over the debris. A

'
'

clay: liner 0.5 m (1.6 f_t)' thick of permeability less than 10.s cm/s (4 x
10 8 in./s) would be placed over the borrow; soil blanket. - A 0.5-m (1.6-ft) layer -'

of crusher-run 1.imestone would be placed over the clay layer to prevent
' nfiltration watAr from building up over the liner. A cover soil layer of# i

f 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 slopeLof from 2% to'>

- 4% to' minimize erosion. Three-tenths of a meter (1 f t) of top soil would be

placed over the cover layer and would be seeded and mulched to establish a vege-'

Ltative cover. .

_

_

. .

. .

.

j _

_Once <the- trench.has been prepared to. accept the soil, erkers.may begin to

-excavate. contaminated soil. As under Option C,. an initial excavation would
".. -remove the: area of known contamination, and a cleanup ~ phase would remove all

.

: soil-containing red S nuclide t.oncentrations above'an action level of 15 pCi/g

LRa-226. As 'soon as the soil has been excavated, it would be hauled:to :the -

' trench and emplaced. The, contaminated soil should-be sufficiently compacted to
~

5~
L
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prevent settling, to maintain the integrity of the soil cap. As fill is being
enplaced, the pipe for a monitoring well would be extended upward from the base
of the gravel underdrain. This well should be designed in a manner that would
allow future installation of a pump for drawing of f leachate should this become
nece s s a ry.

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 until
work begins. This work would require approximately 4 months to complete.

5. 6 Option F: Construction of a slurry Wall to Prevent Offsite Leachate
Migration-

Under Option F, radioactive soil would be left in place at the West Lake site.
The wastes vould be stabilized by means of a soil cover.(as under Option B).and
a dcwngradient slurry wall would be built around the contaminated soil. The

slurry wall would be intended to keep leachate from migrating off site. .This
remedial action would be somewhat more effective than Option B in reducing thei

! potential for groundwater contamination. However, costs incurred would be
substantially nigher than those for Option 8 or C. Benefits would be.'nearly
identical to those derived by the soil cover and berm stabilization alone; the

!

sole advantage of option F over Option B or C would be greater protection to
groun6ater in the Missouri River alluviurc.

Vegetation, machinery, and piles of crushed rock would have to-be removed as
L . described for Option B.

A slurry wall would be constructed by excavating a
| trench [approximately 1 m (3.3 f t) wide) to the depth of bedrock.- This trench
'

would be bored out in the presence.of a mud 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 .trer>ch to displace the slurry. The final slurry walls would each
,

consist of a concrete slab about 1 m (3.3 f t) -thick extending to bedroci d

partially. encircling the bodies of radioactive soil in both Areas 1 and . A

total of approximately 1300 linear meters (4,300 f t) of- wall would be con-
i

- structed to depths varying f rom 5 to 15 m (16 to 50 f t).
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. After each off the slurry walls had been empir.' ed,- fill woulo u; addet. along the
'

face ~ of the berm to stabilize the slope. Finally, a soil cover would se placed l

'

over the' contaminated areas. The berm would be stabilized and the soil cover
' would be placed as outlined for Option B.

1

I

Costs of work required for Option F would be approximately $5,600,000 )
(Table 5.5). - The exact amount of slurry wall cannot be determined until work I

is begun; therefore, this cost will be highly variable. Since the walls should
extend to bedrock,-the depth of soil and landfill debris will govern the depth
of the required wall. Slight errors in estinating the depth of alluvium could
result in~ 1arge errors in the cost estimate. It is estimated that it would
take 6 to 8 months to complete this option.

t

.

e

e

.[.

.

-

!

|

|
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Table 5.1 Itemized cost o'f remedial action, Option 8. 7<
,

Ites' Quantity Unit price Cost Reference
_

Clearing and grubbing _ 2.9 ha $1850/ha $ 5,-365 *

- Remove Shuman Building $ 6,200 **-- --

g

Exc'avate contaminated 7500 m3 $10/m3 $ 75,000 t_ soil and redeposit
it at a-secure site

.

- Emplacc1 soil cover 48,000 'm3 $4.64/m3 $222,720 t
,

Bury cleanf rubble 225 m3 $12.50/m3 $ 2,812 t
Seed'and mulch cover 3.3 ha S2165/ha $ 7,145 *

'

Subtotal $319,242

Contingency @ 10% 31,924
,

Engineering and legal 15- ~1,96 2
f e e s - @ 5% '

-
~

Estimated total cost $360,000TI

*0odge Guide to Public Works and Heavy Construction,1984. '

** Ford, Bacon ~and Davis Utah,.Inc., * Engineering Evaluation of the latty
" Avenue Site, Hazelwood,- Missouri," NRC Contract No. NRC-02-77-197, 1978.

.(This Butler-type building has already been removed. ) '

tBas'ed on best-estimated cost.
f tAdjusted for deletion- af beilding removal. ,-

s.

t
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Table 5.2 Itemized cost of remedial action, Option C

Item Quantity Unit price Cost Reference

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *

Remove Shuman Building $ 6,200 **-- --

Relocate power 3 $2060 $ 6.180 ttransmission poles

Stablize berm (fill) 20,200 m2 $6.70/m3 $135,340 t
Emplace soil cover 48,000 m3 $4.64/m3 $222,720 t
Bury clean rubble 225 m3 $12.50/m2 $ 2,812 t
Seed and mulch cover 3.3 ha $2165/ha $ 7,145 *

Subtotal $385,762

Contingency @ 10% 38,576 *

Engineering and legal 19,290
'

fees @ 5%

Land acquisition 2 ha $15,500/ha 31,000 .-

Estimated total cost $470,000

*0odge Guide to Public Works and Heavy Construction,1984.
** Ford, Bacon and Davis Utah, Inc. " Engineering Evaluation of the latty

Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

18ased on best estimated cost.

.
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Table 5.3 Itemized cost of ruedial action, Option D

Item Quantity Unit price Cost Reference

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *

Remove Shuman Building --
$ 6,200 **--

Bury clean rubble 230 m3 $12.5/m3 $ 2,875 t

Excavate contaminated soil 70,000 m3 $5.25/m3 $ 367,500 t,tt
Site decontamination 27,600 m3 51.4/m2 $ 38,640 ***

Packing waste for transportation 70,000 m3 $25/m3 $1,750,000 t
Subtotal

$2,170,580
Contingency @ 10%

217,058

Engineering and legal '

fees @ 5% 108,529

Estimated total cost $2,500,000***

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

** Ford, Bacon and Davis Utah, Inc. " Engineering Evaluation of the latty
,

,

Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197,1978.
(This Butler-type building has already been removed.)

***No costs have been included here for moving the waste, for emplacing it andfor disposal facility users fees,
f Based upon best est0nate,

ttEstimated quantity of soil having Ra-226 concentrations of 15 pCi/g or more.

.
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1.,3 Table 5.4 Itemized cost'of remedial action, Option E-
!

Y
>;i.

Item: Quantity Unit price Cost' Reference
r

Prepare secure. trench 80,000 m - $9/m33 $ 720,000 *,

. Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 *

- Remove Shuman building $ 6,200 *a

Bury clean rubble 230 m3 $12.5/m3 $ 2,875 *

: Excavate contaminated 70,000 m3 -$5.25/m3 $ 367,500 *
soil

'
Site: decontamination 27,600 m3 $1.40/m3 $ 38,640 t
Emplace contaminated 70,000 m3' $10.3/m3 $ 722,200 *

soil

Monitorir.7 well $ 6,000--- *---

*

Seed and mttch cover- 0.08 ha $2,165/ha $ 200 t
.

= Subtotal $1,868,980

Contingency @ 10% 186,900 ;
'

..
Engineering and. legal 93,450
' fees @ 5%-

Estimated total cost $2,150,000
(:

* Dodge' Guide to Public Vorks and Heavy Construction, 1984.
! - ** Ford, . Bacon-and Davis Utah, Inc. , " Engineering Evaluation of the latty
!| Avenue Site, Hazelwood, Missouri,".NRC. Contract No. NRC-02-77-197,-1978.-
! (This Butler-type building.has already been1 removed.--) '

_ t; 8ased on best. estimate.

.

L -

.

,.

5-13
,

.- , . ~ . , , - , _ _ . - - -. _ .._ ... - .. -..-



___ - __ - - - - .

. --

..- - -

Table 5.5 Itemized cost of remedial'_ action, Option F

Item Quantity- Unit price Cost Reference
*

__ i

Clearing and grubbing 2.9 ha $1,850/ha_ '$ '5,365 *

Remove Shuman building
$ _6;200 **

Relocate power ~ 7 poles $2,050/9 $ _14,420
ttransmission poles

4

Construct slurry wall -11,000 m2 34 /m2 $4,422,000 *
Stabilize berm 20,200 m - 56.73/m3

3
$ 135,340 t

Emplace soil cap. -48,000 m3 $ 4. 64/m3
i

S 222,720. -t-
'

-Bury clean' rubble _ '225 m3 $12.5/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2,155/ha $ 7,145 *

Subtotal
$4,816,002:

-Contingency-@ 10% .

.481,600 -

Engineering and legal )
fees @ 5%- 240,800-

Land acquisition '2 ha- $15,5 30/ha 31,000
Estimated total cost ,

$5,600,000- l

* Dodge Guide to Public Vorks and Heavy Const uction.1984,.
>

._

.

** Ford,- Bacon and Davis Utah. Inc. .-" Engineering Evaluation of the L tt
_ .

-(This Butler-type building has already been removed.)-Avenue. Site Hazelwood, Missouri," NRC Contract No. NRC-02-77-197
a y

,

, 1978. f
1 Based on_best' estimate. 1

- =
.

_

;

-.
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The instructions in this guide in conjunction uith Tables I and II
specify the radioactivity and radf ation enposure rate linits which

.

should be used in .neconplit.hing the decontneination end survey of sur-' *

f acco of prenicos and equipnent prior to abandonment or relcoce for*

unrestricted use. The limits in Tahics I and 11 do not apply to premisec,
equipment, or cerap containing induced radioactivity for which the radio-i

logical considerations pertincnt to their use may be different. The-
. . . release of such fccilitics or itens from regulatory control vill be con-

cidered on a case-by-case basis.-

.

. . ,

'

1. The Ifeensee shall make a reasonable effort to clininate residual-

contamiriation. .

.

- . . .

', 2. Radioactivity on equipment or surfacen shall not be covered'by paint,
,

s-
plating, or other covering noterial unicsc contamination invels, as_ . - .-
determined by a survey and documented, are below the limits specified

,

-

, . ,
in Tobics I or 11 prior to applying the covering. A reasonabic effort--

_. nust be made to minimize the contamination prior to use of any*

.:: . .

*

covering. ,. .,*

.
. .

.The radiocetivity on the interior surf aces of pipes, drain lines, '
.

.

.

'

= . - 3.
or ductuork shall be determined )y making censurenents at all traps,

:.

and other appropriate accccs points, provided that contamination at:- .'- .

[^b these locations is likely to be representative of contamination onm , .

:. s,. the interior of the pipes, drain lines, or ductvorh. Surfacco of
. premises. equipecnt, or scrap which are likely to be contaminated.'. -

but arc of such size, construction, or location as to make the surface'

.; .

* inaccessible for purposes of measurement shall be presumed to bc
.. ..

,

eg,ntaminated in exccos of the limits. ....- . ,
,

,

4. Upon request, the Conunir.sion m'ay authorize a licensec to relinquish-- -
. ,

posscscion or control of premises, equipment, or scrap having surfaces -
'

~-

contaminated with materials in excess of the limits specified. This,

. :. .

may include, but vould not be limited to, special circumstaneen such"

-
... ,

as razing of buildings, transfer of premises to another organinationr .,
continuing vork with radioactive materials, or conversion of f aciliites> .-

to a long-term stornce or standby status. Such requests must:''
-" ,

a. Provide detailed, specific information describing the preminec,o

equipment or nerap, radioactive contaminants, and ,the n:it ure,'

cxtent, and degree of residual surface contamination.
.

-

\.-

b. Provide a detailed hen)th and cafety analycin which reficetn that
. the residual amounen of waterialn on nurface arean, together with

othc.r conniderat f onn cuch an prospective use of the picminen,

| |.* equipment or nerap, are unlikely to renult in an unreanonahic*'

,.
rink to the health and saf ety of the public.

, -

*
) ,

1
-

' . ,

. '

1 ,

I . .'

.* .
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*

.. ,.
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.
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5.- Prior _ to relcacc- of premices for_ unrentricted ur.c, the licencee nhall _ - !

make a comprehenr.ive radictJon survey vhich c'stablinbec that conta:c-' ,

ination is-within-the licitr. cpecifJed in Tabico I or.11.= A copy of-
. .

the' survey report shell be tiled with the Director, Materials tranch,
Directorate 'of Licensing US!itC, k'ashington, D.C. 20545, and~also
the Director. of the Regional of fice of the Directorate of neculetory
Operations, USAEC, having jurisdiction. The report should'be filed
at least 30 days prior to the planned-date-of abandonnent. The

..
*

.-survey report shall: .
. .

a. Identify the prcrciser. [
'' * *

-

'b. Phow that reasonabic ef fort has been made. to eliminate recidual
'

,

~ '

contamina. tion. .
,,, ,

Describe the scope of the survey and general procedures followed.c..
,

~
''

d ' State the findings of the surevey in vnits specified in the
instruction. .;,..- -

,
,

. .. . , ,

Tollowing revicv.of the report, the AEC will consider visiting the*
. ' '

facilitics to confirm the surve). . .
, , , ,

, ,-.

. ... .

. - ~ . , .
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~ . . St!RTACI C03TAMINATIO)T IIVII.S(1) - .TAtt.I II_ . -

- _. s

1 .
.

TAS:.E___I O) 120YA3'.E(3)(E)
. -

'

'.=

C)(4)j ~.
'

- TOTM (3) RD'0VA31.E
, TOTAL

* -
~

150 0?E(2)
.

-

1, con ep.3 o/100 c.2

-

-
.

1.CCO dp3 e/100 citAveraEe 2; 210,000 dpn o/200 cm 5,000 dps e/100 ca.

th-st , **-23 3, 17-238,
~ ..n.-est, ~5 232 and .

P.swi-un: , asse:iated decay products ~ 23.300 dps e/100 c=2' *

;'
-

'

t* Averan
C:her isotepes which decay 1,000 dra e/100 en . 500 dra o/100 es!

100 dps 3/100 c=2
,

100 dps o/100 ca!
-

'
2

-
.~

, by alpha e-ission or by . P.-x in n ~

'

t ,s;s.:areous fission e
.

2.500 den o/100 en !
1

- . .

N t(5) 1,000 dps 8-y/100 c,2 0.2 need/hr at i en(3) 1,000 dps S-y/100 ce
Avers g*

Lea-gI r:s erI::ers (iso 0.4 mrad /hr at I co
-

: opes vi:h deesy codes -

P"1N2 |
^

.

' or s;o.:enceus fission)
' 1.3.crad/hr at I c=(3)o:her :han alpha e-nission '' .-~ '

..'*
I

.
- !

if all bets-gs-on readings were less thset 0.f :-rad /hr at I c=.ld be released under Tsble !! providingFor exorple.

(1) E::Ser Table I or Table 21 nay be used.7:ble I tovId be used; but if the x awinum reading vere 0.ft strad/hr. rtsterial cou
|-r

th- e-cers-- v:s less than 0.2 r;:d/hr. t bl*shed fer alphs and |
'

Inscion by both sipha and beta-gs-r:s emitting isotopes exists, the limits es a .

|

-
.

(2) *there s:rface cente:be::-t: a e=1:ti- g isotopes shall apply independen:Iy.f emission by radiosceive caterist as deternioed |
~

I
~

nd count rate teter for bst'sground. ef ficienty-
(3) As used in this table, dpn (disintegretions per ninute) ecans the rate oby correcting the coun:s per estnute observed by an appropriate detector a-

z S ge:-etric factors associated with the instrumentation. ares with
of surface sres shall be determined by vipin- ths:ef radioscrive

.

of renevsble radiosceive r:terial per 100 c=2 paper and with the application of moderate pressure. me.d assessieg tin 4etermining re orsbie cc=:::1r.atie-viped
he coot:::,.

en~ (f.) The a cre:dry fil:er or seft absorbent
2:eriel on the vipe with en apprcpriste isstrepent o ll be reduced propertionally, s,d the entire se:f ace shall be

f known efficiency.
-

.

,-
- obje::s cf lesser surface area, the pertinent levels sha

*
.

f totsi absor~ocr.
(5) Pe:sured through not = ore than 7 nillists-s per square centieeter o For objects of lesser surface

Gall not be averz:ed ever core than 10 square octers.31 centa-ine :(5) Yessurcren:s of to:
-

crea the aver:ge shall be derived for each such object.
.. ,

-1 %.

.
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,#- a nou,k UNITED STATES
; y NUCLEAR REGULATORY COMMisslON
7.

E W ASHINGTON, D. C. 70555

|9

SEP 011990
**'*

-HEMORANDUM FOR: John H. Austin,-Chief
Regulatory Branch .
Division of Low Level Waste

Management and Decomissioning, NMSS

FROM: Charles J. Haughney, Chief !

Fuel Cycle Safety Branch |
Division of Industrial and )

Medical Nuclear Safety, NHSS '

SUBJECT: . TRANSFER OF WEST LAKE LANDFILL

This memorandum is written confirmation of the transfer of project management

responsibility for the West Lake Landfill, Bridgeton, MO, Docket No. 40-8801,
_ i

from the Fuel Cycle Safety Branch, Division of Industrial and Medical Nuclearj
iSafety, to the Regulatory Branch, Division of low Level Waste Management and

Decomissioning, as arranged in our meeting with Robert M. Bernero, Director,

Office of Nuclear '1aterial Safety and Safeguards, on August 29, 1990. The

transfer is effective as of the date of this memorandum.

.

7)/LJ._'.__
Charle J.HaughEey, Chief
Fuel Cycle Safety Branch '

Division of Industrial and -

Medical Nuclear Safety
Office of Nuclear Material Safety

a. .. and Safeguards i

h::-
W

J

M g w__w n w/ s
. -m
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.- . . - .



UNIT cD S . .. ,,i ts i - e

ATOMIC ?.N7.<TCY CCM*USICN'

po:t CJJic: " ::: . '/ O*-

.
.

-

Ch:. rice, :*ir.:ceri 03301,

St.'
.

r '19 Pobruary 2Gi 1060- ., . ~' ,

,

.
.-

.
-

. . .

.

.

.
, . .

' * ' * - . .
A .

, , , _

,s- . ,
,.,

.|.
- - . .

,
.

.. -
- .--

. .;.
.' . . , .. . . .

. . .
.

. .
. .

. . . . .
. .
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- -

Continental : lining & :.'illing Co. . ,
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,
. . .

'

Suito C33 .-208 South I,a callo strect ,
, ,,,

-

Chic So, Illinois G0004
.

. -
.

. . ,

' Subject: : COIC2 TO ?;CO2DI '

CCr.'J.CO 1:3. AT- (23-2)-56 .

.
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. , . ..

.

Dec F.r. Donovan: 1
* *

* . -
.

Purcunnt to tho'tcrC3 Cf.d condit;ons of tho ,

subject bill cf nelc, you tro horchy authcriccd to
-

'

prococd with the rc cyc1 of the personal property .' ,

-
.

deceribcd thcrcin.
,

.
.

.
-- .
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. .

.
.

- -
..

,

' very truly yours,'
'

-

. .
.

.. ,

. . .
-y,

-
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KNOW ALL MEN DY THESE PRESENTS. T'riat we. the Principal and Surety (les) hereto, are irmly bound in the'.

United States o( America (hereinalter ca!!cd the Government) in the abos e penal sum for the payment of which we
tbind ourselves, our heirs. executgis. administr. tors. and succcoors, jointly and severallyt Press'./. That, where the

Sureties are corporations acting as co sureties we ene sureties, bind our> elves in such num "jo.ntly a nd severally" t
n well as " severally" only (or the purpose of allowing a icine action or actions against any or a;l of us, and for sil j.

*

other purposes e4eh Surety b;nds invil, jointly anJ severally with the Principal. for the payment c( such sum only as
is set forth opposite the name of such Surety, but il no limit of liabdity is indicatsd. the limit of ;iabiliry shall be the,,

full amount of the Pvnal sum.5
. . _ _ . . . ,

THE CONDITION OF THis ODLIGATION 15 SL'0H. that whereas the Principal entered into the contract identified .

.- above; - -

,

NOW. THERETORE. il cl.e Principi shall periorm and fulfdl all the undertakings. covenants. terms, condidons. ar.d*

' agreements of said contract during the original term of said contract and any estensions thercoi:aat may be granted~~ ~~

by the Gov rnment, with or without notice to the Surety (ies). and during the life of any guaranti ree.uired under the je.

contract. and shall also perform and fuliill all the undertakings, covenanu. terms. conditions ard agreements oi my ;
k '

srid a!! duly authoriavd modiAcations of said contract that may hereafter be made, notice of which niocifications to ti..a
. .*

-

Surtry(ies) being hereby waived. then the above oblj,gstion shall be void and o( no etiect. .

.

IN WITNESS THEEEOF. the Principal and Surety (ies) have executed this pesformance bond and have a:Tued their'
'

.

seals on the date set forth above.' _ - . . ... ...
.

.
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INSTRUCTIONS
(Sutcsy A. Surety D. vie.) headed "COnpollATE SURE..,

TY(IES)" and in the space designated "M'Hl;TY(ll:31"on the (we of this form only th(lettet identification ol'
.

.. - - i ih*

1. This form is authorl>rd (or uw in connect on w t(urnishing of .
eenergeti = for eonistuction motk ne theTh rve shall be no deviation scorn

- the $ureties shall be in>eried.
swpplies of savien.shis form wisaout approval by . the Adminiittator o(N There inJ,n, dust suntin ecute the bond, they.

A complesvJ -.
' General taviees. iha,U be, two or ,mpre usonuMs persons.2. The full I.pl name and business address of the

^ "* k "'. "I I"d'''d "'I I"'#'I I b''"d'td l'or m 2 3 ) iotPrincipal ab;l be inserted in the spar designaivJ "I'rin.
''.h

individual nutety, shall 4ecomnany the bond. . $uen
(or m. The bond shall tw

* ! ""g 'I.# ' . "' Y D#
"'l" "#'I ' * '," '""h 'd '!"'"" 'I ' " D.'""'e''ss''cipal" on the. (we of thu .There such perinn is and sinan !

- signed by an authorisvJ-;wtson.2tive apuity (e.g an 4ttorney.in. sniormatmn comuning theu ansetsen

facd. but .' not a memtwr oithe titm. partnership. of joint cap 4bility as the Governmens ena requite,in 4 rnrewn'si;rdn;:

venture, or an o&et oishe corporation involved.evidense
4, co,po,,,;on8 Individuals shall enceute the bond op.

endu'inr. the bond shall ah ' theit
of his authority must be-(utnnhed.onutins, the bond as sureties ,corpot,i, u,3..

3. (a) Corporations posite the wotJ ''$ cal"; anJ. i( e <cused in mine or Ne
w

snuit be among those appearing on the Treasury Depart. llampshire, shall aho 4 fis an adheneve ival..

enent's li;t o( 4pptoted out.tsa and muss he uting w oh'n
S. The name of enh person signing this performance.Whete more than 4the limis.t;one we forth therein ' d 4J.

,
'

. sin;te corpotew surssy is intolved. their names an bond should be typed in she-spue provided.|- *

denen (city and Staten eh ll be inserted in the spart ...- . .
'
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. POWCft OF A*lTORNTJ Nill'.M ?* lTY

.j- . .,

1 tucn in h !*rc. cab. Tlut !!w IIARTI'lel4D .W!!!!!NT AND I
.. *

1 its giriniip .l ..cc. ~

Mi.ow .i: el.r ihv !..w . ui ihe 84 air .4 Nwticutu.I svm.:f Connecticut. deen hereby nuke. constitute and appoint
,

iPANY .ur;..r sk.a d .!t . .*ade

,

.he City of llanioni. County of ifanfeal, he o 00:!'c CLEVIUsND,
.

and/c:.
AR7HG A. NOLLo f C11:0".00, ".LLIE .3, ,

.
-

I h ir w ...# .,

l :. rue ar.d lawf. Attorecy'.)dn.t.c1. =im M power nd .tuth.vhy av i. h n! .:d Atinenev(.odn.(art. n t e
,

nd
ann .d; .. .. ..s I i.nders..'...

% a win: the m.. . r of

, , t.,,acity si ruN t .n >.r.e i. r. awn .a re s..

.n. ev.te .u.; /.m.d.h y .otaer writi. ;s o;.':s:ary m tN n.a;re :hmu! n t.va li ut the crav..nv ir, it, he n .. na eu .:
the ;.erw:n..uv u! ..,ntr eta ot.wr (!.an in.orar.re ;. . o:

.

i d*'

wn.is attrSty bonda .arg ar@ test oy si he n.) Inunig %t1.et .m u pr.,ain., c,e t,y L,lif., .,
r.

furaone htJUry :.L.u. 9: p4W.c or r.r.v tv tra r.ur.. ::n.r.: .d;md.,

' (Uarar.teWing t t peri rrr.arWy N inuar..htt snrat,.gjaenci. ting or .g..r.ran.< u.au od vr.J.etaa.n wirm or p e .utud in 4:f F.v a..w.. uD O'#.CUSAND DOL * AAS,

in per.shics ut exceccity v.e sen o
,

_ ,, .
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f !!y and to the saine er.cnt.
b

and to bir.d the HARTFORD ACC;OEN'* AYD INDntNITY COMPANY there y as ut d by one other of such cC:ers.: ned by an Executive OEuri
as if sah bceds ard ur.dartt.::ir.rs a.td c:ber we.rm obib. tory in the r.ature theco were $ :j d

of the HARTFC'1D ACC; DENT AND !. DEMN;TY COMPANY and waled an attes e
*

v henof. |

and herahy ratLa and condt::: au tMt its u;d Attorneyisbin. fact nay co in pursuanceThis power c.! atte .ev :s enntd under and be tuttority of the fonowing Dy. Law adopted by the Stockho
ida-:',

nd nd beid on the 10th cay

of the HARTFORD ACC;t>ENT AND INDDINITY COM?ANY at a meeting duly ca e a
*

AntC1.E W d authority teof February,190.

The P.anarsi er ser %Pm; dent. actiac eth ar.y Secrecry or Asenat Secretary, sb3 kve sewer usm ass a: uy tme se mueve any .n r.awa snern .
t ene a r.ars

nt.r.ts ooqatory na ta.a .b 4.at vice. Pro.c.at.
irum u;r ei s.ms.s: ase ane.ust tarts as.a uc.ra..r- 3 ar.4 su.ar w$1Cr10N L

a to ai.11 d to Jenoint, ler n?re.ma, i.nas a.uas screurws we . man.u
- AJR'ar#l Ana staat f4reurv er Anartevn3C.gt us reme Ute Hrgt asa ataher tv tw. ten to ua ter a4 imessieu et ce 9wer et sitermew G.uny pc au onda ar.o unacita ats.{Res.dm %

. SECTios u. An.n.e.xm W rue mer ano astery.4 Cmany and to atuca ne seal si ue Cam::,uy taerete aby aav .es Asterney s4a4: .ha;t be a. 6.a4*ng spea ue
;

theim. to e.eswa 4.st (d..es on Ler.s i es t:and eaar entisp seitawy*in ue nae.re t.acrerm ar4 aar swea . cur.wras eututesCaspay aa if spe4 ey na a.g.uve Cisse and u.a.e4 a.a4 assas:ed oy one etaer sa swh CW.ura.f the following Resobath.,ah i

adopted by the Directan of the H.GTFORD ACCIDENT AND INODINITY COMPAN' This power of attorney is si nct aM waled by fusirt.Ce under and by the aut or ty oY at a rnening duly nued
t.

!
.

954. be. .k. - -.=. ..a = =.t e

and t. d on the 13th c.sy of Mann, :RISO' VID, that u ncem. the Pc m4ae ar aar Wo.b.keser eree wM eaw % saw as* 4 .**.* f=.=9

* STATE OF IL!.!NO!S. [
sn.,

.

*COUNW OF COON. 1966 . before sne. a notary pubtle,
1 day of T eb:.w'ry

Oa _ this 7,8 th to me per on.ny
d con 3 r'. Cl a"e br'd

within arid for irdd County and State, penonany appearcAttnrneydn. fact of and for the HARTFORD ACCf.
d.oryar. iud and esi.tia: under

known.pho bda: da y sworn, uren oath did uy tMt he in theDENT i ND IND".MNITY COMPANY. a corporation of Hartford. Connaticut, crea :l situed to the fori.;oing within instru.nenti
I

eated by authority of its floard

and by vinue of the lass of th Sats of Connaticutt that the corporate wais the seal of the uid Compart that the wal was aldad and the uid in.trument was ca
"

d'd acknowledge
,

Donald C1 eve hrY.
of Dkrectorst and the uid d of uid Con:;uay. .

that he executed the uid instrumens as the (see act and dee,$4Ar b..d.he$**C
Notary Mit. Ceek Conly. {
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.httian tspitu M3v.Cd .'m*
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, ,, /> fO . .' i M-M.

'

,,. taceto oy nx, order. (4 .\..

, .L .*

STATE OF CONNCCTICUT. J. '-

# " d'"" "R" Jh''A C'87
nery M;u.

u 1
. CERTil'!CATE T AND INDDINITY COMPANY, aCOUNTY OF liARTFORD.

the udraigned. Asdstant Neritarv of the IIARTFORD ACCIDr.NRTIFY t!ut th ternoine and .sttacht.1 POWF.R OF A1 TORN!:V re.. .iasAruch 1% &ctior. 4 and 11. of the 1;y. Law. of th C.u.leCou .tieut Corparaten. 00 ti:31:11Y C!:an 1 tunkenmre. th..
par.y. and t!.e L,otution of th De.arJ os Dirutors. 1 torth in the l'uwwr of Anorney,is now in force.is fu;. | ve a.1 e.a. not t=vn rev.c.at:

Dated the 7Rth day of Ph r. tic y.y g% 6
\

5 ;ned and walo! at the C ty of lfartford.
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U R AfilU .t.t.CM;l;;0 1.1/,n;uf,te,.. *

n y s liine e f a t ..it in in. t . ....ni ,,e ... . ..a
! .

. . i n . . ...qh .

Au e ..n , e e i .nn .... . s .a r..ni n.. .. a M .,u.. .

ST.14UIS l'OST-Dist'ATCil
c u m t..nr rib , .i.i.. m i., s ir, r . ...n o c . ,,i i . . . . .a c ..

mn+
Monday 8 Janun ty 30, l'J67

Po'." in a 8 t h* ' " ' "" *. s " ' "n a " s"n a l e" r",*
sle b t e.t sle' v e eld al l='In w m shu , the ciei,*., i e er.i

in n e .: w e.1 la sold by e.. u n t, , . ,,, . ; 4,ng
ec u r it y ..e,

Int the e s t.t.ine i,n d e r t h..t .*i.in f.a n, at .
,

Arteevnent esciuted by the dehto un De g .%.y . ., t u,
*

3 a len .nt ent, stat e'nent with s ea n*. i to w het h w at salad wh
.

the Se c r eist y + t b'ai* nf L -no e.n l'eben .s v 7, me *

and with the Peennier nf tire.i. til the Gmsty .( b e.
Louis. Minnnei on F ebenar y 7. 1%4 S aid ..its wul t,e*

. *

tua.le in ennnec tinn woh the oi, nf ceitam t.at rie; eri, o
at 920n Latty Aunne, listalwaod. Miuouts winch a ta be, *

rnaile by the un'lettirned as Trustet under etttim uerds .
,

sant Latty Avenue penr'ertw. m!nen suJ -* of trust coverm::''

eteeds' el trust are recorded 'm linck $914, J' ace H. and :
.

Uook 6061. Par.e DJ. in the civice et the Kecor er of
*

*

,% Deeds for the Cannty el St.1.nuis. Mine,uri. The u-de r. .
' et signed will, on February 3.1%7. crmmentmg at t'u eur

el 12 o' clock nnen, at the nor'h irent eteor ef the Ceurt .*# ' .

d llouse in Clayton. St. Louis County. Mmoun. sett said.* .

y Q properties at pabisc venuut to the bichest bidder int cisn.
. ..* e

The personal property to be soid is located at CD Latty,

Avenue, llaattwood. Missouri, and is generally desertoed
'

as follows.

All of the residues of uranium. hearing materials located-

st the above described premues nn the date of sale er:d *

been accurnulated tv the Atomic D.erry*
,

said to have
Commissiori durin its urarmam refinme actinties at its.

Destrehan Street Plant. St. Louit. Missouri. Alineuan notirittanted by the Commitsien m its sale to the c.e:ter on *
or about February 9.1966, and while the securot estty |

*

'

does not warrant not represent the accuracy taereoi. the
.

.
.

,

secumulated residues are besicved to contain arprosi.* . ,

.
, snately the followmt quantities of material:

*

!. Pitchblende Raffinate 7s.000 Tons
-

32.500 Torts .'
,

*

Colorado Raf finate 1,500 Tens
.

Barium Sulfate Cake 5.100 Tons.

Barium Cake 350 Tons
)discellaneous Residues

*

',
(Note s Engineering survev af said accarnslated *

- *

residues made June 23. M56 by Sto!wyk. L*cO:niel.
.

,,, *

Ferrenbach. Inc St. Leus:. Missouri indicated the* -

following tonnages:
85.333 Tees

-
,

Pitchblenda Raf finate 36.195 Tors*
,* Colorado Rallinate 5.016 Toes*

.

Barium Sulf ate Cake 6.302 Tons)
.

,

C. Star..

The Colcrado School of Mines Research Foundation..

Inc Golden. Colorado in the summer and f all of .19o6
* *

( cit 4421) with resse t toccnducted a researth prolect.

the above materials to establish the most fennbie r ethodof processinC the ora residues and to d e t ts rnine the.

amounts of economically recoverable Jtema irocs the.

-

above materials. recommended h*the.

Provided that recovery procestes
final written repart, dated January 9.1967, nf asch te. search by Colorarin School of Minee Research Faunhtion..

Inc. are employed it in the opmson of that temiation
,

quantities of material sold by she.

that. based on theCommusion to the debtor as set (c.eth*

el cremicalAtomic Energy
above, the f ollowing a rrin timate amount,*

elements snd tuetailic chemical elements inay be icadoly
secovered from de materials: 576J00 T'eunds

,

r304 947.414 Pound s,

Cu. 3J80.C50 Peit
C Ni. 3.726.M0 Pounds

, .
,

C o. 100.0c0 Pound. .

The reports of the Colornlo School of Mines Kesearch ,
.

.S c.g
Toundation. Inc., and other ialormation ptstaimng to the

* * ,

propetty bei.ig otterest for use. ruay be inmutria prior to
*

g .

Cumrn e r..

business hours at the cifices rit*

sale and durmi:
.

cial Discount Ccipotation luom Joo, los West . Adamt
*

*

h( Street Chicato. Illinois, where tutther intormation con.f oregomt enetageral
*

,.

of sale anel the*

rnay be obtained. Neither Joseph W. Lewn. meidually
c e t nin g the terms,e .

er as succeuor trunee or scent or Commercal Di. count
a*

.. ofany wareenteet or reptetenistions !,e . ,'
Corporation malieany komt. eirreu er smelied, wori respect to aae personal

./ and sent penretty de ntil e ) .1mve, or with s a aeet to any
- l

repost., opuncus, er ot'.*r usta rensining theitto.. .

J OSEPl! W. LEWIS. Su.cces.or 'a'rvatee and Acent.|
*
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