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Following receipt of a letter dated June 2, 1976, from the Missouri
'Department of Natural Resources, ‘forwarddiig newspaper articles con-
taining allegations regarding the disposal of uranium ore residues.
Region 11X initiated an investigation.

. SUMMARY OF "ACTS L.;- _1' ar
_ O .
A report on I? inspection ‘conducted by Region III on April 10 and
21-24, 1974,~" stated that according to licensee ‘representatives the
stockpile of the source material previously stored by Cotter Cor-
poration under License No. SUB-1022 at 9200 Latty Avenue, Hazelwood,
Missouri, had been shipped to its facilities in Canon City, Colorado
by mid-1973 with ‘theé exception of 8700 toas of léached barium sulfate.
The report further states: '"Records maintained by Cotter Corporation
showed that this materjial contained from 0.05% to 0.17 or approxi-
mately 7 tons of uranium as U.0,. Licensee representatives stated,
and records of invoices peid o B&K Construction Company show, that
this material along with'5pproximately 38,00Q to 39,000 tons of soil
removed from the top 12 to 18 ipches of the Latty Avenue site was
disposed of in St. Louis}County sanitary 1andfill area No. 1l on
0l1d Bridge Road over the period July 31 through ‘October 12, 1973."
The report further states: "This material was ‘hauled to the land-
f111l area and used as cover for part of tlie several hundred
truckloads of garbage and refuse that are shipped to the landfill area
site every week. - The licensee estimates that the barium sulfate
is probably buried under 100 feet of garbage at this time. The
trucks were hosed out after hauling this material.’

Subsequently, on Vovember 13, 1976 in response to a request from

By letter dated June. 2 1976 the Director, Division of Environmental
Quality, Missouri Department of Natural‘Resources. sent coples of
nevws articles appearing on May 30 and June'l, 1976 in the St. Louis
Post-Dispatch which indicated that the ihformation in the inspection

report was inaccurate.' Specifically, the news articles indicated
that:

T R TP
& AR :
a) Only 9 tons of waste'rather than nearly 40, 000 tons of waste
and soil had been moved from the Latty Avenue site.

b) The material was dumped at Hest Lake Landfill rather than
St. Louis County landfill No. l. °

cgans 2

In his letter the Director, Division ofgﬁcuironmental Quality, stated
that the depth at which the material was reportedly buried must, be

\} ‘
1/ RO Inspection RGPOfu No. 0&0-8035/74—01.
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During the period July 16 to October 9,

a. 1973, over 43,000
tons of waste and soil were removed from the Latty Avenue
site. :

b. The 43,000 tons of waste and soil were dumped at the West
Lake Landfill.

The material dumped at’ West Lake Landfill is covered by

. about’ 3 feet of other soil.‘f

y
t’-',_b:q

A
The- inaccurate information”in Inspeetion Rep No. 040- 8035/74-01

'“regarding the identification and’ location og the landfill area appar-_

ently resulted from miscommunication between the inspector and the
B&K Construction Company representative., The erroneous information
regarding the depth at whieh the residue was -reportedly buried was
based upon information furnished bv thn licensee who expressed this
offhand opinion. . };_" _ e e a e .
: & . L oy JLozi L
Environmental samples were taken and beta-gamma'surveys were made
at the Latty Avenue and West Lake Landfill sites on August 11, 1976.
The Latty Avenue site and environs was revisited on October 20, 1976,
for additional environmental samples and alpha beta-gamma direct
surveys. The report for the October 20, 1976 visit appears as
Attachment D in this report., ‘The Latty Avenue environmental samples
confirm the removal’ or the bulk of materials but show that some residues
remain. The Latty Avenue surveys showed radiation levelsrexceeding NRC
criteria for decontamfnation of land areas prior -to_return to unrestric-
ted use. The West Lake Landfill -surveys indicated that ‘fadioactive
material 1is buried there,'and one environmental sample showed a slightly
elevated natural uranium concentration. Based on the direct radiation
surveys, neither site presents an immediate radiological health hazard

to the public. Lo ey St e L

For the envirpnmental transport pathways evaluated a hazard analysis
indicates that.the material disposed of at: the West Lake Landfill does
not pose any immediate hazard to the. public presuming ‘the presence of
7 tons ot natural uranium, LT _

u . v i .ilf e a
Solubility tests of the soil samploa vere not condueted however,
U,0, combined with barium sulfate is known to be insoluble in water.
Gfoundwater was not available for sampling at the Wegt Lake Landfill .
site. A sediment and surface water aample was taken from a creek '
near the Latty Avenue'’ site._gﬁ;
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No items of noncompliance vere identif ied during this investigation.
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This investigation was conducted to determine the circumstances relating
to the disposition of about 8700 tons of leached barium sulfate from
the former licensee's facility at Hazelwood, Missouri and consisted of
a review of pertinent records, independent sampling and measurements
and interviews of individuals. - & R
o h.
concwsron e g
- 1641 R
1. About 8700 tons of leached barium ‘sulfate containing about 7 tons
of U.0, were mixed with about 39, 000 tons of soil at the Latty
Aveniie site as reported by the licensee .dyring the April, 1974
inspection. The residue-soil mixture was transported to the
_West Lake Landfill area in.St. Louls County where it 13..covered
by approximately 3 feet of other soils instead of 100 feet as
reported by the licensee during the April 1974 inspection.

2. Environmental soil samples;indicate the continuing preSence of
some uranium and thorium ore process residues at the Latty Avenue
site. Beta-gamma surveys performed by IE:IIl personnel at that
aite on August:ll dnd October. 20, 1976, indicate levéld of direct

. radiation excéeding’the criteria established by NRC for decon-
tamination of land areas prior to release for unrestricted use.
« Further, these: levels were found!to be. greater than 'thése reported

by the licensee in .his application for termination of the license
dated May 10, 1974:- . i NI CEGY

: caooe B -CRE L 18 1n¥cx
3. Based on direct radiation measuiements of the material present
. at the West Lake Landfill ard at the Latty Avenue“'site, neither

0 location presents an immediate direct radiation health hazard
to the puolie.; 3] _ p

. ) : : Vg -

4. It is estimated 'using uniformlv conservative assﬁmptions. that .

1 xthe concentration of natural ‘uranium in‘the West take Landfill '1 s
* icould result in increased airborne concentrations ‘of radon 222,

s+rcand 1ts progedy, directly over buried materials, ‘'of about one-. i
7 half of the 10 CFR 20 limits for unreetricted areas. 5 ’? i
5. It 1s known that significant increases in indoor “radon 222 coﬁden—

. trations can be experienced in dwellingslbuilt ifior on disposed
1, tailings.‘ Physical apd chemical differences between tailings
i materials, however, prohibic ' a direct cémparison between what f

& aight occur in- d&ellings constructed in‘th‘Nest Lake Landfill as
against the results of previous’ studies”iﬂA ‘Complete environmen.al
impact analysis, specific to. the materials at the landfill, should
be performed to quantify thelpotential for radon buildup ia dwell-
f  4ings built at the’ landfill. . — 2 leat o o
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By lecter dated ,tﬁe 2, L976 Hr. Kenneth W. Karch, Director, Division

of Environmental Quality, Missouri Department of Natural Resources,

forwarded to Region III copies of articles published in the St. Louis
Poast-Dispatch on May 30 and June l, 1976 which he stated in his lecter

". . . presented evidence that some seven tons of uranium were dumped

in 1973 at the West Lake Landfill in St. Louls County by an Atomic

Energy Commission subcpntractor removing radioactive waste material from

a site in Hazelwood, Missouri. Mr. Karch stated in his letter that: -
"The investigation by the Post-Dispatch indicates ‘that AEC did not know

the correct location of the dumping, the iocal geology, nor the actual -
concentration of uranium dumped. The depth ‘cited must also be incorrect

" since no landfillsih’ the 'St. Louis area contained 100 feet of fil1." o it

A copy of Mr. Karch's létter with _news articles attached is attached to 5
this report as Exhibit A.?F » - :
By letter dated June 17 1976 Region III responded to Mr. karch pointing
out that Cotter Corporation, which was responsible for the burial, was
an AEC licensee, ‘not’ an"AEC subcontractor and advising him, therefore,
that the macter would’be investigated by !RC. A copy of ?egion II1's

ooan 1 .

letter 1is attached c0 this report as Exhibic B. = *° 2
ER A 3¢ g o s JoL
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. Background - tl'r' .‘,'.lr: 1‘ H..fJ.b .. i . ; '~'. T My e -':‘.l:-."' T ) o ot L

In early 1966 the Continental Mining and Wiiling Company, Chicago,
Illinois, purchaséd'from the Atomic Energy Commission’ ore’residues e
which were stored at; ‘the St. Louis Airporc.” The material;was moved
from that site’ during 196% to the 9200 Latty Avenue, Kazelwood, Missburi
site. Continental Mining and Milling Company possessed License Ho.
" §1MA-862 for this program ‘4In January 1967 the Commercial Discount 1
' Corporation of Chicago,”IlTinois took physical possession of the _ =B%
stockpile. License No. SMC—907 was issued to' Commercial rDiscount e
Corporation on Decembeér 29V 1966 allowing possession of the residues,
removal of moisture and shipment to the Cotter Corporation facilities
1in Canom City, Colorado. ”In December 1969 the remaining‘source material
was sold to Cotter" Corporation who bbtained License No. SUB- 1022 dated
December 31, 1969. The AEC's invitation t&’ 'bid listed the following
residues for purchase: 74,000 tons of Belg-um Congo pitchblende o
raffinate containing about 113 tons of uranium, 32,500 tons of 7. :
*Colorado raffinace containing about 48 tons'of uranium, -and 8700 tons-
of leached bariumisulfate ¢ontaining about 7 tons of" hranium._'; "
A A as. §TEE ' _
In August 1970 Cotter Cotporation began drying and shipping the - L
remaining residues from the St. Louis sgite” to their mill in Canon City.
.Colorado at the rate’ of about 400 dry toms of material _per day._ e
This operation was pérformed for Cotter Corporation by B&K Construc&ion

¢ . 34 D . R
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Company: and continued untilwabout November 1970* During:theAugust

to November period, allloftthe residues were-shippedito Canon*Cicy Jith
the exception of" approxima¢EIy 10,000 tons ofi:Colorado raffinate-and”™
‘8700 tons of leached bariumtsulfate. ‘There was no further activicy

at the Latty Avenue site until mid-1973.

During an inspection conducted in April 1976, a Region 111 inspector _
was Iinformed that during the period July-October 1973, the remaining
Colorado raffinate was shipped tofCanon City without drying and the
leached barium sulfate along with 38,000 to 39,000 tons of soil had

been disposed of in 'a landfill. area.in St. Louis County. The leached
barium sulfate contiined from 0.05% to 0.1% uranium as U 5 Twelve (12)
to eighteen (18) inches of the topsoil was stripped from tﬁe Latty Avenue
site and disposed of uith ,the leached barium sulfate. SLok

1 ¢ B b T
Visit to Cotter Corporation, Lakewood Colorado :,,d)i

.Harcott further advised that he visited the site;on more than one

FL s

- .n,_ . ;, SR i . »w-','
On June 22, 1976, the following informatign was obtaiqed during a visit
to the Cotter Corporation }akewood Colorado offices Wr. David P.
Marcote, Executive Vice President of Cotter Corporation, stated thac .
all of the SOurce material once stockpiled ‘at the Latty Avenue site had
been shipped by rail to’ i s facility in Canon Ci Y, Colorado, exceptnthe
approximate 8700 tons of 1eached barium sulfate._ The material had very
low concentrations of ranium, fromiO OSZ to 0. 1«, and ic was considered
commercially impractical to further process this material to remove
the uranium. He. indicated that it. would be necessary to process the o
material with several hundred pounds "of hydrochloric acid to leach a
pound of uranium from each ton of the barium sulfate.- I1f the uranium
could be leached out using water the licensee would certainly have b i
processed the material rather than disposing of it. He indicated that’
for this reason he was confident that the uranium remaining in the ::“
leached barium Sulfate now located, 1n a landfill would ‘not leach out !
into the groundwater. He said that ‘the average uranium content of ore
currently being processed by the mining industry was 0.16Z which is
greater than that disposed of in the St. Louis area.’ He indicated that
aome ore being processed by Cotter Corporation contains 0.65% uranium.
He indicated that in his opinion the uranium contained in -the leached
barium sulfate did not constitu.e Jh/ threat :6’ he environment 3
wherever it is now located. ,@ﬁ 5 i
i

el
r-..

i i I o

105 T -(. ,7,1 \!

occasion in 1973.  He indicated that on one occasion Mr. Robert Davis
of B&K Construction Company drove him aroupd the area and pointed out,

- to him the landfill area where the material wodld be dumped. He said
‘he could not recall the name or location of the, area., It was his
‘recollection that the landfill area had a large deep pit.' It was on’

this basis that he had expressed the opinion that the material was , .
probably buried under 100 feet of goil and. garbage.'“He ivdicated that -
he also visited the‘Latty Avenue site on anotheraoccasion and personally

sav the trucks remo%ing the dirt from the premisﬁ%. e
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‘Marcott stated 'thdt B&K supplieduweight sheetsralong 'with-the invoices
rgubmitted for payment rorﬁdisposingxof .the bavium sulfate and dirt
«from the LattyiAvenue site. These invoicestalso included charges for
ithe Colorado- raffinate shipped By-rail to Canoa City during the same
period of time. Tt kW g “woares v TR 1 S

RISV ot -:d & . cared e
Hr Duane A. Dughman. Vice President-Finance of Cotter Corporation,
provided copies of 11 invoices for the period July to October 1973.
These invoices showed a totail of; 48,544.70 tons of material were trucked
to a disposal site which is not ‘identified on the invoices. The invoices
also showed that 10,763.41: tons of material were shipped by rail during
the same period. 3 W

i W : ' ' T S

Dughman stated that he had'reviewed all related records in Cocrter's files i
and none of them identified.the.landfill area to which B&K Construccion

had taken the material. Dughman ‘stated thatrthe only papars relating

to the Latty Avenue site nét ccntained in the“master files in the.

Lakewood, Colorado offices were the weight sheets that had accofpanied

B&K's invoices. He indicated that these had beea retained at the Canon

City facilicy. He made an’.inquiry by telephone "of personnel at’the

Canon City facility cpncerning the weiht sheets and was advised that

they couldn't be located.! It was indicated that Mr. Warren Goff, who wasl:

away and not scheduled to return for several days, was “the only one AR T

who could locate’ themt . & g S P AT SR °

Copies of the 11 invoices were obtained and copies of them, with the

cost entries deleted, are attached to this report as Exhibit C]L_ ;

‘_ ~,’-, s -4 1711} 'B Lc i ..:Li. . . - :
Visit to West Lake Landfill, Bridgeton, Missouri .f,u oL E
N 1 L s T R TR S Tl o
On June 23, 1976, the following information was obtained from Mr. ‘Vernon !
Fehr, Superintendent of Plant No.: 1 West Lake Landfill SR -e
o u 1 3. 23: 2% s . U. ’ i
- A

Fehr indicated that be’ recalled that about three years ago, B&K e
Construction Company had dumped what .he understood to be clean fill in
an area adjacent to the office building. He indicated. that he had seen
the material being dumped and ity looked like’ordinary dirt ' to himi"

fnce clean landfill is useful as. cover, thére is no charge for dumping
it and no records. are: main.ained.of its receipt. It was his. recollect101
that the dumping of the material did not involve ‘any formal arrahgements.
The truck drivers justocame to the site and he told them where to dump
it. He stated that he .could identify the specific location where the
material was dumped and estimated that it was three feet down. ~While «-
he recalled that a large quantity of material was, dumped he was some—
vhat doubtful that it)totalled 39, 000 tons. av B s Totet o

,. r-.ﬂ . (‘ et . oL

Fehr advised that in’ 1976 the’ Missouri Department of Natural Resources
advised West Lake to discontinue dumping in two areas -on the site, T
one of those being thetarea where the B&K material was located.  He
indicated that.this area was full anyway. :lle. went on to.say that the.-
State required them torsink wells around the area so that samples of
the groundwater could be obtained. He indicated that the State

T

LT e imat x/ xh 3

: o L : a P 2 lAA

1y . : 1 . ] ,

. N o . . Iy a . " « " sty

. S i . il

. . « S { f £
' o PR % ' R RN shooomas ddabdow ) 4

. ? L ;"‘Ji ‘,:- - an _._ . R ol L oo 1 STV I !
, . o ) 58 TS i " .

i re ORI AT SU- [VORN '--L'—{t- P
.




SURGIAC POT 4L L=

pRToYOr e

mor 0 e o~ 2y

TR

ey

AT

Vn.u

5 RO R i CH Srdped.’ e o KA
R %Gf'; ¢ .33 }f'wi . e 7 th . ¢
SATcngthae f T ¢ padiy andTe o che M B -

sha s sug ®o ‘Eeviiv::tc; scnﬁ*t‘ ©oure g
. 1[ 4

-‘UA

obtained ‘and" analyzed*grounduater samples from thepwells and. did not
report any problems regardingttheircfindings.- He'said;the wells are -

i1 there. Terbe tm LT *f“*‘. RS SRS A A Wl ted
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Telephone Contactsxwith vakman,itdgerlev~ Tomlinson & Associateer
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On June 23, 1976, ‘telephone contacts were made with Dr. E. Edgerley
and with Mr. Phillip K. Feeney of Ryckman, Edgerley, Tomlinson &
Assoclates, an environmental engineering firm that provided consultant
services to Cotteq‘Corporation on health physics and site decontamina-
tion. o i . B

Yo Y : i
Dr. Edgerley stated that while he had visited the Cotter Corporation
Latty Avenue site ‘when the residues were; heing dryed and_shipped to
Canon City, Colorado, he had no personal knouledge concerning the

disposal of the material remaining onsite after these operations were
discontinued.A“ :

gt 2\ : \b ; if‘ﬂ o o "‘ ‘*‘“El ¢l

" Mr. Feeney stated .hat he vas auare that the' topsoil was stripped ‘from

the Latty Avenue site and trucked to a laiiéfill but he did” ‘ot know which
one. He indicated that arrangements regarding the disposal operacions
were made directly between. Cotter Corporation and B&k Construction
Company. Feeney stated that he visited the ‘site to pertorm '8 termination

: survey after being informed that the dispéeal operations wefe completed.
] ) 3

During the first: survey he® made ‘hé found “orié'“small spot ‘above 0.6 ‘mR/hr. "
He instructed ‘B&K to remove’ some “dire fréd this area which he indicated

" would be a truckload or less. Subsequently, “he returned to “the site and

found less thaa'0. T ‘mR/hr. " By letter dated May, 1974, tbe results of
Feeney's survey were furnished. to Cotter: Corporation. A copy of this

letter vith its attachments appears as Exhibit D in’ this’ report._t‘
. o_ 3 v ia I ,,;"e—\,",_i 11 ok DU 3

Visit to B&K Construction Company, St. Ann, Missouri SRR e
ot

3

. On June 26 1976 Mr. Robert S. Davis, Vice President, B&K Construc-

tion Company, was interviewed. 6avis atated that the amount "

of material shown'or the invoices submitt&€i”to Cottér Corporation was
disposed of by trucking toﬁthe West Lake Landfill during the period

July 16 to October 9, 1973 'with the exception of 5,000 tong. He indicated
that this 5, 000 tons represented topsoil stockpiled in one corner. of

the Latty Avenue site.; He ‘had removed it nd then’ teturned it to the

site after disposal operationa were completed. This topsoil along with
other topsoil was used to dress the site: He felt that he should be

paid for handling the stockpiled topsoil and that the 5,000 tomns was !

included in the amo'nts on' the iﬁvoices’hen ;to Cot er Corpot ationt.

o E )d ¥ & :,‘:

Davis stated that wh le'there was' no charge for dumping the material
at West Lake, he had arranged to have therindividual operating the’ “scales

there to record the 'Geights of each eruck “8tisheets Gf paper. He indicated -

he was required by@Cotter Corporation to “submit these weight sheets with
the invoices. Davis ‘provided copies of thé weight sheets which bear
the heading "B&K Dirt Hauling and the date.- The following information {s
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recorded:” truck: number, gross. tare,.ndand net!weighta. A spot check
was made of the:totals of the net weightsoshown on the sheets as well

‘as .the totals of therinet weights for a bihhhng period with the weights

on the covering fnvoice. No. discrepancieslwére found. There were a
total of 104 weight sheets associated with these invoices. The total
weight of material’ trucked to the disposal area shown on the invoices
was 48,544.70 tons: Subtracting the 5,000 tons of topsoil referred to
above, the amount of material trucked to the disposal area was 43,544.70
tons. The invoices also show a total of 10,763.41 tons of material were
shipped by rail to :Canon City. :

Although the above invoices and weight sheets did not indicate the
disposal area to which the material was taken, Davis stated that it
was taken to the West Lake Landfill.“‘He offered for review a job card
record relating to the Latty Avenue site and several entries wére noted
for the period July . 16, 1973 to October 10, 1973 which indicated
residue was taken to West Lake from Cotter, Latty Avenue.

. C e
Davis also stated that in addition to using his own tFucks. he a}ranned
for much of the hauling to be done by other 'trucking firms. He made
available for review from his records, bills from these firms. Weekly
billing statements, with drivers. time tickets Fttached, covering}the.
period August 3, 1973 to October 12, 1973° were noted from Walker
Trucking Service, Ferguson, Missouri. These billing statements contain
the notation "Latty Avenue to West Lake." Billings were also, reviewed
wnich had been received from the following ‘Bruce Birnes Truck Service,

- St. Louis; Vic noepke Excavating and Grading Company, Bridgeton; and -

H. Reeder Hauling, InF., St. Louis. On at. least some of these billings,
there are entries showing that material was bauled from "Latty Avenue"
or "Cotter" to West Lake.;;. i L-- - .

It is concluded that the material in . question is now buried under S
about three feet of clean soil at the West Lake Landfill. Whileﬂlittl ;
significance was attached to the actual location of the disposed ‘t,
material at the time of the 1974 inspection. the licensee was noti- 1.‘|
fied, by letter dated November 1 1974, that the disposal did not appear
to be within the intent of the Commissionrs 10 CFR 40 regulations _
(Exhibit E) concerning alteration of .source material to obtain a. mixture
no longer subject to licensing.n ;l . - :

-~

u i :
Visit to LattzfAvenue, Hazelwood,.MissOuri te and West Lake Landfill

Bridgeton, Missouri Site ,"*fw. “ﬁ -

.
Vo

On August 11, 1976. two Inspection and Enéorcement Region III inspectors
visited the Latcty. Avénue site and West Laké Landfill site for the purposes
of performing radiation surveys “and collecting environmental samples.
The Region III inspectors wvere accompenied by Mr. Stephen Nagle to the
Latty Avenue site and Mr. Clarence Stein to the West Lake Landfill site.
Messrs. Nagle and Stein represented the State oftMisaouri Division of
Environmental Quality, Department of Natural Resources. tH
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The results oftthe Aﬁgﬁ%t 11, 1976° surveys “of khe Latcy Avenue site and

?he West Lake Landfill :ite with a narrative and reference material are
attached to this report as Attachment A. e : -

Results of the analyses of the enyironmental samples taken on August 11,
1976 from-the Latty Avenue site and West Lake Landfill site are attached to
this report as Attachmert B.

Measurements performed a2t the West Lake Landfill and analyses of samples
from the area have been reviewed. The following ‘hazard analysis is based
on the measurements and analyses and on information derived from per-
sonnel of the former licensee.

- A s o i
L e BRI -
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Direct Radiation - Wesr Lake Landfill

Beta—gammaﬁmgasurements madeaax three feet from—the surface indicate two

. general areas where readings above background were noted ‘These measure-'

‘ments indicated 0.06 mrad/hr daximum. The measurements at contact
indicated 0.8 mrad/hr maximum, and about 0.1 mrad/hr average. Thus, for
continuous exposure the maximum gonadal or whole body dose would be.

0.06 mrad/hr X 8.76 108 hes
500 millirems/year.:; - year

500 millirads/year or approximately

T . R ‘ P .

However, the area has been closed for dumping by Wissouri DNR and is

essentially unoccupied. 3, .5. I b o e
; . - Vo 11 :l_i.

Y i BTSRRI S
Calculated Atmospheric Concentracions cf Rn-222 at West Lake Landfill

West Lake Landfill area sample analytical results do not ipndicate the
presence of sign*ficant ‘natural uranium activity. These surface samples,
however, would not be expected to be representative of material which Cot
is reportedly covered by. overburden with a thickness of approximately

one meter. 55. - l; . IR

According to information provided by the licensec, the covered material
consists of approximately 7 tons of natural uranium in about 8,700 tons
of barium sulfate and about 39 000 tons of soil. Thus, an approximate
patural uranium veight percentage of the mixture v0u1d7be 0.015 percent.
With a natural uranium specific activity of 6.77 x 10 ° Ci/g," the10
specific activity of the mixture would be approximately 1.0 x 10 "7 -
Ci/g or 1.0 x 10 uCi/s. Analysis of two surface samples from the Latty
Avenue site (source of the covered .material) indi rated natural .
uraniua concentrations of approximately 1.0 x 10 ”uCi/g. which supports
this estimate of average mixture concentration._ Tbe Ra=-226 analysis °
showed an average concentration of about l 0 x 10 fluCi/g for the two
samples. : .
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" Calculations hage been performed to’ estimatetradon-222 emanation from

the ground, _%ue no buried ‘material with an average Ra-226Cconcentration
of 1.0 x 10 Uoiﬂg ‘below a .depth: 0of:-100 cm. .:These calculations indi-
cate a toctal. release of approximately: 0.1 uCi/sec.of radon-222 from the
ground due 'té':the covered.tailings mixture. - It should pe-noted that
thecassumed1dep:h ofocburial yields acsreduction of about aifactor of
three below what emanationa would exist, assuming no cover,

Addicional calculations'verelperfdrmed using the "virtual point source"”

. method for determining average air concentrarion of radon-222 above the

covered material.  The dréa was estimated to be approximately square,

ith a dimension™ of forty meters.
ry atmospEeric dispersion coefficient in the center of the area of
? 7 x 10 sec/m . .

I"_ o A ), A frrt "“:!.'sr'." e m ::. «" R . e AN
.Applying thisicioeffi cient to the release rate of Q.1 uCi/sec ields an
average increase in background air concentration of 1.7 x 10 uCi/m’

directly over. the covered tailings, which is about ohe-half ©f the

10 CFR 20 .unrestricted area concentration limics. This Rn=222 contribu-
tion in air, due to the buried materials, would.-be indistihguishable
from back:round within 3 few hundred meters from the landfill. Based

on the conservat-sm of assumptions, this atmospheric concentration of
Rn~222 is considered an upper limit. "Calculations are appended to this
report as Attachment c. T : :

: Other Pathways - BEoos TR ‘ ~‘_ wore e ven
M D F a4 Hiocgufame Loar o “‘ KRN

Pathways other" than direct .exposure and inhalation of radon—222 and pro-
geny do not appear to be significant. No: likely means of an ingestion
pathway were identified, and inhalation due to fumigative dusting can

be discounted;sincé' the material 1s covered and not, subject to becoming
airborne. An, evaluation of:the potential for groundwater contamination
could not be made in the absence of information concerning the hydro-
geologic character of the local area.: ~Three .shallow (about 20 feet)
wells in the area were all Eound to be dry at the time the IE:III --
inspectors visited the site, precluding collection and analysis of

As no&ed above, barium sulfa&e and U3°8 are known

l , g &10 e ip"-“:' . T h

Future Development : QI _ “i{, _;u,_tz‘aa;su .

i

"It 4s noted that the radium 226 concentration of materials _
* presumed buried act: the West" Lake Landfill approximates that found
.in tailings materidls used for leveling, aggregate and backfill _

under or around the fpundat}ons of dvellings inlcertain western,
Colorado communitéegg. Some of these Colorado dwellings etperience
indoor radon 222 concentrations capableg of yi lding exposures

' - approaching those implied in the occupational limits of 10 CFR 20.

* Differences in the physical and chemical n tures of the West Lake :f j?
PP ot VI

_Landfili and the’ weatern Colorade tailings.'ﬂgwever. suggest a- ,
lower radon release fraction for materiais’ of the type buried i
at the land fill ’Recognizing the potentiaé for radon buildup in
Al
_.-:,x. Aan, : \i" :
. '-.'.,{. ’n (‘l.Jl ‘ ‘..__ . o
. _".,-:"__i 11 - .‘...‘ ..'.1 . . v
oo ihe Aagu, %6”‘”%h R o
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This calculation yielded an approximate
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'3dwellings and the uncertainties concerning certain parameters needed

to estimate that potential at the West Lake Landfill, a complete
environmental impact assessment is necessary to accurately evaluate
the hazard potential for this pathway.

Comparison with 10 E?R 20 Criteria

Finally, it should be noted that a licenseé may bury up to about two
tons of natural uranium per year (in twelve increments) within criteria
contained in 10 CFR 20 concerning depth (4 feet) and spacing (6 foot
spacing between lécations). Thus, in four years, eight tons could be
disposed of in forty-eight one-sixth ton batches buried in a grid with

. 8ix foot centers.; Such a grid would comprise an area significantly

smaller than that jfound in ‘this case, while containing about the same

quantity of disposed uranium.ii,; S bl o SR
. . -zrh« : . citfe o TR -
t Lo “ o 0 0 0 00 0 1.
S ' “6 fb o 0 6" o ik
R o"o 0 0850, 0 i wie
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"t g 070 0 070 o £
S L I .
.20 0 0 0 0 0 -
. e 1 .‘('36 £t ] 11 = f-""i'—.‘,' ! s nli
it ned al { 1 tfa
P ] K wiovo f PR \'
‘Conclusion .irrnh' “’Ijg o l
- N ‘it“ (tnct“ S Sl dEr'.,A

_Seven tons of uranium could be disposed ‘of by'burial in accordance*with

10 CFR 20 304 in an area significantly smaller than that now existing
at the West Lake Lﬁndfill fsased on our estimates 'of maximum potential
exposure conditfons by various‘bathways. it is concluded that the ‘-
material now present at the West Lake Landfill does not represent a
tadiological hazard by any pathway yet identified. Based on studies of
the use of, uranium tailings fbr'backfill and leveling under and around
tesidence foundations in Colorado, it is estimated that increased dndoor
radon and radon progeny concen%rations codid be experienced in struc-
tures builc directly in or on the dispose&btailings. An environmental
impact analysis is requiredlfor an accurate estimate of 'the’ hazard
potential for this pathway.' 1 O 110 Vo RO
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1. Attachments A, B, C and Q« @ 20
2. Exhibits A-E e
3. References l-4
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:_beta-gamma

[>]
_of total adsorber. -

During a survey performed by this office on August 11,

ATTACHMENT A

1976, to

determine the effectiiveness of Cotter Corporation's decommissioning
of their Hazelwood,'Hissouri (Latty Avenue) site, a difference in
the radiation readings supplied by Cotter and those found by this

office was noted.

On May 10,

N

1974, Cotter reported exposure rates which ranged from

0.0l to 0.4 mR/hr measured at three feet above grade (type of imstru-
"These values were the basis for

ment unknown).

(Reference 2)

(Reference 1)
termination of the licenge by the Directorate of Licensing.’ e
The Region III August 11,

1976 survey, made at the

same distance, yielded readings ranging from-0.3 to 0.8 mrad/hr : B

(Reference,;-3) -Additionally, a survey at one centimeter
revealed two areas readinb 1.2 and 1.8 mrad/hr beta~gamma.

The

instrument used by IE: III inspectors in performing thege measurements 5

was an Eberl}ne E- SOOB with an end-window Model. HP 190 Hand Probe
(1.4-2 mg/cm™). i‘ %

T

el d
Larda

le:- ot st g fg:: £ o

\Ju'-‘r'

' )
The presently acceptable limit for release of ground ar%as, as implied !

4n the "Decontamination Guide” (Reference 4) i3 0.4 mrad/hr, total
or 0.2 arad/hr, ave;age,_yith a maximum of 1.0 mrad/hr, all of ., 2
whigh are to be meaSured at 1 cm with a probe of not more than 7 mg/cm®’
_ Thus, the NRC Region III survey of August ll,

S

o0

1976 b

showed radiation levels at the Latty Avenue site exceeding the accepta-
ble release limits, while the survey performed by Cotter Corporation.

showed levels within\the guidelines.
hazardous radiation level

August 11,
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The difference in results might be
attributable to differences in instruments and procedures “used.

Both gurveys indicate a low, non-

o

'The "8

1976 surveys were the first independent examination by VRC ; “V_.
of radiation levels 3t the Latty Avenue site. e
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‘Note: 1) L-1 through L-4 collected at Latty Avenue Site: - i oo Lo

. . ATTACHMENT B
H ENVIRONMENTAL SAMPLE
; “Analytical Results by HSL
iy . S '_ . - Results (uCi/g)
Sample No. Sample Description,._ . Natural Uranium Ra=226
i n S - :

U'

L-1 ~i - - o 50b1 e S22+ 0 E-4 T 1.4 + 0.03 E-3
3 AR 0 - ‘- ana

ST TS 4 0,1 E-5 5.16 77014 E-4

< P -
iy _ ] L3
L-4 g v
e ] ,
. . o vy -h <t
TR So1] R R
IR I I e iRl LN g
S W=2 T o Nm*1H511%*?ﬁ??W?“' -

2) W-1, W-2 collected-at West Lake Landfill - .. .- . .

, Efé)' L-3 vegetation dried, analyzed dry, repor ved as éee veig tf R 4
=%, °"8) L=4 dried prior to analysis- - .. s SRS = 2

3) A systemic error of + 20 should be- assigned tO?R8‘226 analyaia EE
"due to uncertainty of the ‘equilibrium between Rn-222 and Rn-226.

: An 802 equilibrium ratio was-assumed. . . i o . L
g. - E . ﬁf? 5 ™ “.x’ T o q»
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" ATTACHMENT C _
Rn~222 Emanation Calculations
Y
1. Rn=222 at the Spoils/Cover Interface iff
Total release = (area) 3 (SOurce flux) ’% Kraner, et al, the Natural
- (1600 n”) x DC (A/(DS)) Radiation Environment, 1964
Agsume: -2 -1
D=1.5 x 10 € en /sec 1 x10 " = 102 "emanation power"
- (fraction escaping solid soil ra:
C 1.0 nCi/g)(l 6 g/cm A x 10 ) Tanner, The Natural Radiation ™~
= Q. 16 nCi/cm = 160 pCi/em . - Environment, 1964
et A m 2, 099 x 10 6 sec”l oo T -
S = 0 25 -'0.25 = g0il "void fraction"
' - - !
Total release = (1 6 x 10 (1. 5 x 10~ )(160)(2.099 x 10 6/(l.S x 10 2/0.25))5
 ae (8 x 10035 x 1970
Total release = 2.3 x 105 pCi/sec " over l.6 x 107 cm2
area release = 1.44 x 107 pCi/cm . sec
2. Rn-222 at the Surface of the Cover : ? e i e
- : ' ’ o l . o PR -
C2 - C1 exp (V-Z'(J\/D);i 'f . ..., Tanner, The Natural Radiation
‘ o ' " Environment, 1964
. Asslmeo -; ' "} ;i’ . 1.- 1
C1 =1. 44 X 10 pCi/cm : sec’ Ui :
D - 1 5x 10 cm /sec I {fl
) A = 2. 099 x 10 6*sec -1 . f;. 3@;{
ﬁ 'Z = 100 cm r.-',’:- o A .
- i
o C, = (l.44 x 107 ) exp (5100 (2.099 x 107%/1.5 x 107%)%)
- e - (l 44 x 10° ) exp (-1. 18) ré:. -
S ey
SR - (1. 46x10 ) (0. 31’) RIS
; i R
LN C2 -4, l. x 10 -3 pCi/cm . s__ec ‘ F?_
Entire area: G a x 10 3 a. 6 x 10 );a 7. o x 10 pCi/sec
) Therefore. the :otal emapacion_rate lﬁigbouc 70 nCi/see. or about
0.1 uCi/sec. ' o ST e
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“b. in the area, cyo = oy

o - EQ= /G, 14)<v)<~9 3) <z>_ -1

- ’ ;
Atmospheric Dispersion Coefficient )

X/q = llnc o_u . L g | .

0. and o_ are calculated using the '"virtual point source" method
dxscribea in Workbook of Atmospheric Dispersion Estimates, as
follows: :

i

a. for a square area with 40m sides, %o
= 9.3m °

c. at 20m (center of area from side). s:abilitv class E, and
ground-level release, o, = lm’ . ) : %
. I

= §/4.3 = 40/4.3 = 9.3m

d. assume annual avg. windspeed 1s 2 m/sec
: : S

gec/m

1'1 4’-’-

3 i:; Ty ..hL; Sl . vak
B SRR IR 26
Concentration = (0. 1 uCi/sec)(l 7 x10 2 sec/m ) = 1, 7 x 10 =3 uCi/m3

Concentration in Air Lg, _.;m' _éﬁ fi
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% SUPPLEMENTAL KEPORT

INVESTIGATION FOR URANIUM/THORIN

COTTHR CORTORATTION, LATTY AVENUE SITFE, ST, LdUIS. MISSOURT

OCTORER 20, 1976

"Pursuant to the ongoing investigation of porsidle uranium/thorium

contamination at the lLatty Avenue site, Meszis. J. A. Pagliaro and
G. T. Gibson performed a site inspection on-October 20, 1976. The
pucpose of this iuspection was to identify the prcpert) owner ‘from
county tax records, to survey-the property with bLeta-gamma and
alpha survey instrwsgntaticn, and to obtain sc]cutcd soil and
vegctation samplas for iaboratory analysca Ly

PR Sae -,1-?5 PP ; :',._ - Came
The rccord° reviewed at the St. Louis County Building, 41 South
Central, St. Louis, Missouri, were the current county property Lax
rolls. County pérzemmel stated the tax records examined were "
dated as of July g9/6 The record indicated ithe following:

Address: 32C0 lLacty Avenue w1
v .

Owner: . Comnercial Discouut Corporation
"~ 55 Last Yonroa Street .
. j- Chicago, 1lllinois €24602 . . ... .«
Size: . - 3.5 acres o

R . ! ne

Telephonn comnunicotion with IE:III was pcrﬁéfmed to"ascertain
whether the propoerty had cince been transferred. Additional
information wus received which indicated Comicrcial Discount o
Corporation had trunsferred ownership of the property in August 1576
to the Bayless Company, 17) Outer Road West, Valley Park, Mis“ourx
A site inveeti°~rion was' then perforned and samplcs vere obtaincu
Figure 1 indicates the rélative position of various bu*ldingu.
landmarks, and locations of collected samples. The arce in Fipgure 1
enccmpascing the abandoned garage, abandoned warchouse building, '
and the abandcered znd board;d -up burnced building was escimated to be
approximatcely threze (3) ayres. The entirc airca, including the
warehouse arca and plcwcd fxcld was estimasted to Le in excess of
six (6) acres. :

’ : : K
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A sutvey of the plowcd fiold utili ing the beta-gamma instruments
indicated only background activity (<0.1 mR/hr), except for scveral
small yellow-colored chunks of ‘surface mateirial. ' The location of
the "yellow surface'" material is shown in Figure 1. The "yellow
surface" chunks ranged ifi size from 4 x 4 x 1 inches to small flakes.
The material was somewhat fiberous in texture. The "ycllow surface"
material had an apparent beta-gamma flux of 10 ﬁR,nr at contact.
Approximately 1.5 pounds of the’ "yellow surface” was collected for
‘laboratory analysis. Secveral holes were dug to a dcprh of 15 inches
but no subsurface yellow maccrlal was cxcnvaLcd

“nuT B . 7
Selccted soybeans were collected from che plcwnJ field, within ten
feet of the "yellow surfuce materlnl - Approximately 1/4 pound
of soybeans wcre collectcd for laboratory analysis. A background
control soybean sample was obtalned lacer, a distance of 7 niles
from Latty Avenue. ‘““e S SRR
A rusting abandoncd hoppcr. shoun in Figure 1, was surveyed for
beta-gamma and alnna activities. Survey results showed no
significant aCC1v~ty above backgruund (’ -1 nR/hr bLeta-ganma,

500 DPW alpha) ﬁ‘;. " : . . ,

.7!"Jy e Caer oA T
The wurehuuse bullding was survcycd with beta-gamna and alpha
1nstrumhn The floor of the warchouse was ‘composed of dirt and

broken con_rete. Several elevated readings above backgruund activity
were recorded. The hlghcsc apparent locaticn was in the center of
the warehcuse; beside a support column. Readings of up .to 0.8 mi/hr
beta-gamma and 30,000 DPX alpha were observed., A4 ' 'warehouse dirt"
sample, consisting of approximaCQlj 2 pounds of copq011 was obtained
for laboratory analysxs. S e -

- T % '
Preliminary radiolng1cal analyses were performcd at IE:III using
beta—gamma, alpha and gatma-spectroscopy instrumentation. The
samples were then forwarded to ERDA:Health Scrvices Laboratory (HSL),
Idaho Falls, Idaho. . :

The results of the LE 111 analyses showed no detcctable activity

in either soybean snmple. The "ycllow suxx1cc ~ sample showed

10 mR/hr bcta-gamranand 4,000 DPH alpha atlcéntact with a few grams

of material. Gumma qcanuing with .an unshlclccd'hgl crygth indlcatcd
The "watehousc dltt" sample ahOULd 0.3 wR/hr beta~gamma aud 26, 000 DP:
alpha at contact with a sample of dbout 250 . Gamna scanuing with
Nal indicated both uranzum and thorium aund :hcir dcc«y chain products
to bc present.

s
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The results of alpha spectroscopic analyses of the two coil samples Ly _
HSL arc presented in Table I below. HSL analyses of the two soybean
samples showed only small quantities of naturally-occurring K-40. T
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