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j 1.0 INTRODUCTION

Chevron Chemical company (Chevron) contracted with
Chemical Waste Management - ENRAC Nuclear Waste Division (CWM-|

| Nuclear) to conduct a radiological assessment of 'a Chevron
; owned building located in Cleveland, Ohio. The building,
I commonly referred to as " Building C", is located on the

premises of Englehard Chemical's facility located on Harvard
|Avenue, on the west bank of the cuyahoga River. Originally, 1this facility was referred to as the Harshaw Complex. J

| This report contains the results of the radiological !
j assessment performed by CWM-Nuclear.

:

|

2.0 HISTORY AND DESCRIPTION OF BUILDING HCH
__

Chevron's Building "C" was one of the primary buildings
on the original Harshaw Complex used for the manufacture of,

uranium hexafluoride (UF,) during the Manhattan Engineering|
,

| activities conducted by the Atomic Energy Commission (AEC) in !

t the 1940's and 1950's. The AEC maintained control of the| building and its operations until it'was released to Harshaw
| in 1960.

As a result of the UF,ferred toproduction controlled by the |
| AEC, Building "C", formerly re as " Plant C", was
| / contaminated with radioactive natural uranium and its !
! predominant decay daughter thorium. '

!

Building "C" is located within the fenced area of
approximately 1.6 acres of land on Englehard Chemical's
facility at 1000 Harvard Avenue, Cleveland, Ohio. The

! facility is often referred to as the Harvard-Denison Plant.
| Building "C" was built and added to at various times over the
i period 1945 to 1949. The building is constructed of brick and

steel walls, a concrete ground floor, and pre-cast concrete
;

| slab elevated floors and roof. It consiste of one, two and
'

| three-story sections. The total approximato floor areas are:
ifirst floor 45,100 ftz; mezzanine 3,700 ft ; second floor ;2

,

14,590 ftz; third floor 3,200 ftz, )
! ;

i Building "C" was decontaminated by Harshaw and released i
| from AEC control in 1960. The US Department of Energy (DOE) '

I sponsored a radiological characterization and assessment of
the building which began in May 1976. The characterization
and assessment was performed by Argonne National Laboratory |

(ANL). As a result of the initial findings in and around
! Building "C", the DOE, in conjunction with FUSRAP (Formerly

Utilized Sites Remedial Action Program), extended the
! characterization effort to the entire Harshaw Complex in
"

October 1978. The results of the ANL characterizations are
| contained in Reference 3.1. I
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In an effort to address the situation and exercise its
responsibility as the building's current owner, Chevron
contracted with CWM-Nuclear in March 1992 to conduct a |

*

thorough radiological assessment of the building. This report
relays the results of CWM-Nuclear's assessment.

Currently, chevron is leasing Building "C" to Englehard.
,! who is using it as a storage facility. No production or plant |

operations are currently taking place in the building. 1

13.0 REFERENCES '

3.1 Argonne National Laboratory Report of the Radiological
.

Survey of the Harshaw Chemical company, Cleveland, Ohio '

dated April 1984.
_

l

3.2 Chemical Waste Management ~ENRAC Nuclear Waste Division; I-

" Operations Plan for the Chevron Building Site i

Assessment", PL-ENWD-0392-018.

3.3 Chemical Waste Management - ENRAC Nuclear Wasta Division; i

" Site Safety and Health Plan for Chevron Building Site |
Assessment", PL-ENWD-0492-019.

4.0 BUILDING "C" RADIOLOGICAL ASSESSMENT RESULTS
.

This section contains the results of CWM-Nuclear's |

radiological as N esent of Chevron's Building "C", which was I

conducted in accordance with References 3.2 and 3.3. The
assessment was broken down into seven (7) major aspects. The
major aspects of the assessment were: i

1) Thorough review of Argonne National Laboratory's
Building "C" radiological survey results (Reference
3.1).

'

2) Visual inspection of Building "C" and its contents.

3) Radiation exposure survey throughout Building "C".

4) Radiation contamination surveys (both removable and
fixed contamination) of the building's floors,
walls, ceilings, and roof. Thorough surveys of the
entire floor and roof surfaces were conducted,
while only approximately 15% of the building's
walls and ceilings were surveyed.

2
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5) Intrusive radiological ' investigation of areas
vulnerable to the collection and transport of :
radioactive contamination. Including the
collection and analysis of several samples. i

(concrete, soil, residues, etc.) for both
radionuclide content and concentration.

6) Test decontamination of building structurals found
to be contaminated above USNRC unrestricted release
limits.

7) Collection and analysis of two samples, randomly
collected from throughout the building, to
determine the potential for mixed waste (i.e, both
radioactive and RCRA hazardous waste).

The results of each of the seven (7) assessment ais'pects are
described below.

.

4.1 Review'of Arconne National Laboratory Report
,

A thorough review of the Argonne radiological survey
,

report (Reference 3.1) revealed the following facts.

o The radiological surveys of Building "C" - were :
conducted in 1976, during ongoing production
operations in and around the building. According j
to the ANL report, the building also . contained a i

large amount of stored material. As a result of
'

the operations and the stored materials, the
building surveys were difficult to perform and were
incomplete.

o Much of the original floor had been covered with
new cement by the time the ANL surveys were
conducted. The report correctly concludes that
this added concrete layer was (and still is)
shielding some of the radioactive contamination
existing on (and in) the original concrete surface.

o The radioactive cor,tamination discovered by ANL was
primarily fixed to existing surfaces. However,
there wars isolated areas of loose / removable
contamination' discovered. ANL correctly concluded
that the levels of contamination in Building "C"
were above gu.delines for unrestricted release.

o The source of all radioactive contamination
detected by ANL came exclusively from natural
(normal) uranium.

3

.

@88049 P M9 P

. _ . - - - . - . . - .



. . . . _ _ . . . _ _ _ . _ _ . _ . . . . . _ . . _ _ _ _ . _ _ _ _ _ - . . . _ _ . . - . _ _ . - . - . - - _ . _ _ .

e.

i

!' o ANL concluded that the contamination internal and -

I external to Building "C" did Dg1 constitute a
: radiation dose hazard. 'As a result, access to the j
[ building was not restricted. !

:
I
J 4.2 Visual Inspection of Buildina aca

I A thorough visual _ inspection of Building "C"
conducted by CWM-Nuclear in April 1992 revealed the

j following facts.
:

| o Building "C" still contained a large amount of
j stored material, primarily on the first level. The
,

stored material belongs to Englehard, who is
leasing the building from Chevron, and using it as!

i a storage facility.
--

;
- i

I o only approximately 25% of the buildings electrical
[ lighting system is operational. The entire

electrical distribution system was found to be in
extremely poor condition, with rusted, corroded-

i switches, outlets, distribution panels, and
j junction boxes throughout. Some of the eroded
;. electrical connections were still energized.
i-
i o The integrity of the building is in poor condition.
i, Almost every external wall has been penetrated to
i the surrounding environment, either through broken
: windows or actual holes on the brick and cement.
! o The concrete floors are cracked throughout the

building. The roof leaks in several places. As a
result, standing water and moisture commonly exists

,

throughout the building. A large amount of pigeon!

[ droppings'also exists throughout the building.-

t

| o A large amount of chemical residue, both solid and
i liquid, exists on . the first and second floors
! throughout the building. It is apparent that most

of this residue is from spillage of stored

|,

chemicals belonging to Englehard. A listing of
the substances stored - in the building, obtained

', directly from the storage container labels, is

! presented in Appendix A. There are also several
i unmarked / unlabeled drums / containers, with both
j solid and liquid substances, stored in the'

; building. Several of the containers were found'

; leaking, opened, and in poor physical condition.

j
:
!
t

j 4
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o Numerous areas vulnerable to the retention and'

'

transport of radioactive contamination were>

;. ' discovered. -They consist of floor cracks, floor,

| ' joints, drain basins, brick seams, and overlaid
areas. Several of the vulnerable areas were,

i selected for intrusive investigation per Reference
: 3.2. The results of the- investigations are

presented in section 4.5 of this report.
,

| o -It is evident that at least one layer of concrete,
) approximately 1/2 to 1 inch thick, has been. laid
'

over the-original floors throughout the building.
| The resurfaced concrete floors were discussed by
j ANL in their 1984 Report (Reference 3.1) , and
.

appear to have the potential to shield radiation
j from contamination deposited on the original
t surface.

~

l
:

4.3 Radiation Exposure Survey
i Both general area and on-contact radiation surveys
3 were conducted throughout Building "C". General area
| radiation-dose rates were non-detectable. On-contact

radiation dose rates ranged from non-detectable to 32
'

| mR/hr. The 32 mR/hr dose rate existed only in direct
1 contact with the one isolated area containing the highest
'

detected contamination level (first level, floor, grid 0-
3: ii), which was 1,319,500 dpa/100cm (203,000 dpa/ probe).

, It is clear that ne external radiation exposure
j hazard exists in Building'"C". This is consistent with

Argonne's assessment contained in Reference 3.1.'

1

4.4 Radicaotive Contamination Surveys
;

i Both fixed and loose contamination surveys were
conducted . throughout Building "C". Only beta-gamma i

;

| surveys were conducted for fixed contamination since it
~

; is indicative of associated fixed alpha contamination and
I has the same release limits for natural uranium source
! material. However, the beta-gamma emissions are easier
| to detect and the instruments used for detection are more
! efficient. Both beta-gamma and- alpha emissions were j
'

analyzed for removable (loose) contamination surveys ;
'

since the presence of one is not necessarily indicative
- of the other. .Also, in the case of many other source

'

i materials besides natural uranium, the alpha release

| limits are more stringent than beta-gamma limits.

} 5
?

}
-

|
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The detailed contamination survey documentation
generated during the building assessment is contained in
Appendix B. Note that the levels of fixed contamination

2are recorded in dpm/ probe rather than dpm/100cm . In
2order to convert from dpm/ probe to dpm/100cm , multiply

the dpm/ probe value by 6.5. This accounts for the
probe's geometric properties. Fixed contamination
levels ranged from non-detectable to as high as 1,319,.500
dpm/100cm2 (203,000 dpm/ probe). Removable contamination

2levels ranged from non-detectable to 20,267 dpm/100cm
2beta-gamma, and .1,441 dpm/100cm alpha. The USNRC Reg

Guide 1.86 release limits for natural uranium are listed
below.

Fixed contamination Limits:

o Alpha & Beta-Gamma:
_

25,000 dpa/100cm averaged over 1 square meter

215,000 dpa/100cm maximum

Removable contamination ramits:.

o Alpha & Beta-Gamma:
,

r1,000 dpa/100ca maximum

4.4.1 Building "C" Floors and Rooft

Figures 4.4-1 through 4.4-4 represent sketches of
the building's three floor levels and the roof. !

The shaded grids indicate locations where CWM-
Nuclear detected fixed contamination levels above ,

the release limits of USNRC Regulatory Guide 1.86. !
Areas possessing removable contamination levels !

.above Reg Guide 1.86 limits are . indicated by a
circle encompassing the approximate location.

4.4.2 Building Mc" Walls and ceilings

only 15% of the building's wall and ceiling
surfaces were surveyed by CWM-Nuclear since these
areas were not identified as contaminated in the
Argonne National Laboratory Report (Reference 3.1) .
The surveys were conducted on randomly selected one |
meter square grids at wall heights and ceiling i
locations throughout the building. |

|
1
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| CWM-Nuclear detected several areas of elevated 1

contamination levels on the building's walls, with !
'

; many locations above the release limits of USNRC-
i . Reg Guide 1.86. The highest fixed contamination

2
; level was 1,319,500 dpm/100cm. The highest
i removable contamination levels detected were 1,664

2 2
, dpm/100cm beta-gamma, and 176 dpm/100cm alpha.

Twenty-two (22) of the eighty-nine (89) square#

| meter grids,.or 24.7%, surveyed were discovered to
i be contaminated above USNRC Reg. Guide 1.86
t unrestricted release limits. This indicates that

| the walls of Building "C" were exposed to natural
' uranium and are still contaminated in several
: locations.

; 'the building's ceiling surfaces surveyed by CWM .
I Nuclear did not detect any fixed contaiiiination. |

1 some elevated levels of removable contamination
'

|
were discovered on the ceiling, but all were well

j below the release limits of USNRC Reg Guide 1.86.
;

I 4.5 vulnerable Area investinatteng
i
# A total of seven (7) distinct areas were selected

for intrusive investigation during the visual inspection ;;

i of Building "C". The areas were selected based on their . j

high probability of absorbing and/or transporting i
, Iradioactive contamination. The areas were chosen such
j that a wide variety of vulnerable area- types were |

represented. Selected locations contained floor cracks, '

<

} a floor seau, a drain basin and associated drain line, an

i eroded / etched concrete surface, brick decking, and the ,

'

layered roof material.
;

.

i Each investigation consisted of intrusive sampling and ;

contamination surveys in an attempt to qualify the extent 1

,
: cf radioactive contamination and its apparent migration |

into and through the vulnerable area. After determining ;'

| the surface contamination levels, each area was

| penetrated in one (1) inch increments, until
contamination levels fell below USNRC Reg Guide 1.86a

: release limits, or the subgrade soil / material was
] reached. In every case, two samples of the material
: removed for the investigation were collected and analyzed
4 for radionuclide content and concentration.
|

The individual Vulnerable Area Report Forms, originating
from Reference 3.2, are contained in Appendix C. The
results of the radionuclide sample analysis on the
materials removed during the investigations are also

'
~ 11

4
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contained in Appendix C. In the past, the USNRC has:.
used various concentration release limits for uranium /;

j thorium. Typical release limits witnessed by CWM-Nuclear |

. have ranged from 10 pCi/gm to 35 pCi/gn. The results i

from the investigations are presented below.
,

;

; Area I-1: Etched / Eroded Concrete Surface:
i

The vulnerable area designated as "I-1" was an area,

j of concrete subjected to etching and/or erosion, leaving !

! the concrete's aggregate as the exposed surface. This I
i area was selected because of the aggregate's porosity, !

I subjecting the area to the potential absorption of 4

radioactive contamination. Figure 4.5-1 is a photograph - iL .

!
- of area I-1 before the intrusive investigation began. j

i

| Area I-l's initial fixed beta-gamma contaminatlon level
2j was 4,550 dpa/100cm . It's removable contamination was

2; 73 dpa/100cm . After removing one inch of the aggregates
{- surface, the fixed contamination level dropped to less I

i than detectable. This indicates that the area did not I

; absorb contamination deep into the aggregate. .The
,

|
concrete was probably intact with a smooth surface during

~
|

| uranium operations in Building "C". No migration .through
the aggregate was apparent in this area.;

! Two (2) samples of the material removed from the concrete ,

I aggregate were collected and analyzed for radionuclide j

content. Both samples indicated the presence 'of both;

! natural uranium and thorium. One of the samples j

j contained a concentration of thorium equal to 64.7 !
,

: pCi/ga. The other possessed a concentration of 25.6
| pCi/gn. No ot.her radionuclide was detected.
'

|
I I

Area I-2: Floor Joint:
:.
4

.

! ', The vulnerable area designated as "I-2" was a floor
;s. joint. This area was selected because it was highly

contaminated near and on the surface, and because of the:

i joint's natural tendency to collect contamination along
| -- with dirt, dust, sludge, etc. Figure 4.5-2 is a
i photograph of area I-2 before the intrusive investigation
[ began.
4

: Area I-2's initial fixed beta-gamma contamination level .

2 Its removable contamination was )
jj < was 247,000 dpa/100cm .j; 273 dpa/100cm . After removing one inch of the surfaces |
j immediately adjacent to the joint, the fixed

] contamination level dropped slightly to 227,500
,

j' dpa/100cm. Removable contamination, generated during |2

;
'

' 12;
1
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2the intrusion, increased to 1397 dpm/100cm. This |
suggests that the area absorbed contamination from the
surface via the joint pathway. As a result, an
additional inch of the joint's surrounding surfaces was

,

removed. At the two inch depth the fixed contamination
b

| levels dropped to 975 dpm/100cm , well below the release
limit. This indicates that although contamination was'

imbedded in and around the joint in excess of one inch
below the surface, it did not migrate deeper than'two

i
inches. This also suggests that it probably did not i

migrate into the subgredo material.
.

| During the penetration of the joint, metal angle iron,
apparently used as a means of establishing the concreta
joint, was discovered. The metal angle iron . alsoi

i

possessed high levels of fixed contamination (greater |
2than 195,000 dpm/100cm),

__

Two (2) samples of the material removed from and around
the joint were collected and analyzed for radionuclide
content. Both samples indicated the presence of both
natural uranium and thorium. One of the samples
contained a concentration of thorium equal to 296.6 )
pCi/gn, the other contained a c.ancentration of 230.5 |;

j pCi/gm. No other radionuclide was detected. '

4

Area I-3: Drain Basin and Associated Drain Line:,

The vulnerable area designated as "I-3" was a drain,

: basin and an associated piece of drain line. This area
: was selected because of its natural tendency to collect

contamination along with water, dirt, dust, sludge, etc.i

Figure 4.5-3 is a photograph of area I-3 before thei

intrusive investigation began.'

4

Area I-3's initial fixed beta-gamma contamination level
was less than detectable. It's removable contamination

2was only 63 dpm/100cm , well below the release limit of'

USNRC Reg Guide 1.06. After removing the drain basini

cover, one inch of the surfaces immediately adjacent to
the drain and associated pipe joint were removed. The4

2fixed contamination level increased to 3250 dpm/100cm ,
still below the release limit. No removable'

contamination was discovered. This indicates that the
area immediately adjacent to the drain basin and drain

t line, within one inch of the basin's surface, did absorb
i some contamination, but not in excess of releasable

limits. However, as a result of this initial intrusion,
a 90 degree bend in the drain line, existing within
approximately six inches of the basin surface, was

,

discovered. The investigation continued directly to the!
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*
vicinity of the drain line elbo'w. ;

Fixed contamination levels in'the vicinity of'the drain
,

2line elbow were 3900 dpm/100cm , still below the release
. limit. This indicates that the elbow accumulated more i

contamination than the drain basin and the vertical i
i
l piping run above'it. As a result, attention was focused {

on the collection of dirt samples immediately. adjacent to :

the drain line elbow to determine if contamination had
migrated from, or around, the pipe itself. !,

! !

Two (2) samples of the dirt removed from the . area
,

surrounding the drain line elbow were collected and |
analyzed for radionuclide content. Both samples i

indicated the presence of both natural uranium and !
'

;

thorium. One of the samples contained a concentration of l
thorium equal' to 283.9 pCi/an, the other contained a l

concentration of 46.5 pC1/ga. No other radionhi::lide was
detected.

I

'

Area I-4: Floor Crack:

| The vulnerable area designated as "I-4" was a floor
| crack. This area ns selected because of its fixed
| surface contamination level and its natural tendency to
' collect contamination along with water, dirt, dust,

sludge, etc.- Figure 4.5-4 is a photograph of area I-4
before the intrusive investigation began.

Area I-4's initial fixed beta-gamma contamination level
zwas 344,500 dpm/100ca . It's removable contamination was

263 dpa/100cm . After removing one inch of the
surrounding surfaces and penetrating the cracked floor
area, the fixed contamination level decreased to 3250

,,

2dpa/100cm , below the role limit. No significant i| removable contamination was,asediscovered. Although the 1

area immediately adjacent to the crack did absorb ;

contamination, levels dropped below release limits within !
one inch of the surface. Apparently, no significant ._ i
migration through the crack took place. !

|

Two (2) sampl%s of the concrete, dirt, and dust remove. i
from the area surrounding the floor crack were collectei
and analyzed for radionuclide content. Both sample
indicated the presence of both natural uranium an.
thorium. One of the samples contained a concentration o

,

| thorium equal to 1,355 pCi/ga, the other contained
concentration of 1,777 pCi/ga. No other radionuclide wa
detected.

'
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f Area I-5 Concrete Seam Between Entrance' Ramo and
j Buildina Floor:

!~ The vulnerable area designated as "I-5" was a seam
{ between an entrance ramp and the building's concrete
j floor. This area was selected because of its elevated
! fixed surface contamination level, its location with
*

respect to a high traffic area, and its natural tendency.

to collect contamination along with water, dirt, dust,,

sludge, etc. Figure 4.5-5 is a photograph of area I-5.

j before the intrusive investigation began,

f ' Area I-5's initial fixed beta-gamma contamination level
| was 22,750~dpm/100cm. Its removable contamination was2

j 21 dpa/100cm. After removing one inch of the2

; surrounding surfaces and penetrating the sean,~both.the
!. fixed and removable contamination levels decreased to-

non-detectable. This indicates that although the area j,
; immediately adjacent to the seam was contaminated above i

) release limits, it is apparent that no significant
{ migration took place through the seau.
t

j Two (2) samples of the concrete, dirt and dust removed
from the area in and around the seam were collected and-

| analyzed for radionuclide content. Both samples
indicated .the presence of both natural uranium and,

i thorium. One sample contained - a concentration of
i thorium equal to 117 pCi/gn, the other contained a
'

concentration of 64.7 pCi/ga. No other radionuclide was
: detected.
t
5

i
Area I-6*-Lavered Roofina Material:

The vulnerable area designated as "I-6" was an area4

of the building's roof. This area was selected because
of the probability of it containing contamination from

' - roof level ventilation exhaust outlets, and the layers of
i roofing material (tar and stones) applied over the

building's history. Figure 4.5-6 is a photograph of area
I-6 before the intrusive investigation began.'

i
Area I-6's initial fixed and removable beta-gamm.

i.
contamination were not detectable. After removing one
inch of the roofs surface material, the fixed

: contamination remained non-detectable, but the removable
| contamination increased to 42 dpa/100cm , still well2

{ below the limit. Intrusive investigation continued since

]'
uncovered. At approximately a two inch depth, the
it was' apparent that the original surface was not yet

{ original roof surface was reached and found to possess

}
- 19
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6,500 dpm/100cm of fixed contamination, while removable4

'

contamination dropped to non-detectable. Apparently,contamination is fixed on the original roof surface at
levels just above the release limit for an average over-

2a square meter area (5,000 dpm/100cm ),,

,

one (1) sample of the roofing material removed during the
investigation was collected and analyzed for radionuclide

,

content. The - sample indicated the presence of both '

; natural uranium and thorium, with a thorium concentration'

equal to 285.7 pCi/gn. No other radionuclide was ;
,

detected.e

!

i

j- Area I-7: Brick Deckincr:
.

* The vulnerable area designated as "I-7" wa's an area~

| of brick decking on the first floor. This area was
;- selected because of its location with respect to a high
! traffic area and the natural tendency for the brick seams
i to collect contamination along with water, dirt, dust,
i ' sludge, etc. Figure 4.5-7 is a photograph of area I-7

before the intrusive investigation began.
l

Area I-7's initial. fixed and removable beta-gamma |'

contamination levels were not detectable. - After removing
i one of the bricks, contamination levels 'were measured at

a depth of one, two, and three inches. No detectable
i fixed contamination was discovered, and .only one

removable contamination reading was discovered at the twoi

: inch depth. Its . level was only 617 dpa/100cm , y,11-2

| below the release limit. It is apparent that no
; significant contamination has migrated through the brick
' seams.

Two (2) samples of the brick and mortar removed duringi the investigation were collected and analyzed for
; radionuclide content. Both samples indicated the
; presence of both natural uranium and thorium. One of the

samples contained a concentration of thorium equal to
24.83 pCi/ga. The other contained a concentration of
15.97 pCi/ga. No other radionuclide was detected.'

1
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4.6 Test Decontamination Efforts |

i
: Four (4) separate locations, representing four )

different types of structural materials, were selected :,

for test decontamination. The locations consisted of a !

; 6 inch X 6 inch area of the first level concrete floor, |
a 6 inch X 13 inch area of the painted cement block wall, I
a 6 inch X 6 inch area of a steel I-beam, and a 6 inch X

,

6 inch area of an item stored in the radioactive material |
storage cage. Three (3) of the locations possessed
fixed contamination levels above the USNRC Reg Guide 1.86 ),

unrestricted-release limit, the forth area possessed only !
<

elevated contamination levels which were below release
limits.

,

Each area was subjected to a series of decontamination
. techniques, starting with the simplest technique and
i proceeding through more involved methods in accordance
#

with Reference 3.2. The decontamination techniques I

tested in Building "C" were:

o Tape application / removal
*

o cleaning / degreasing solution !
o Wire brushing !

l o Needle gun (single & multiple pass) |

Chemical decontianination techniques were not investigated I
due to the extremely large amount of area requiring j
decontamination, and the extremely rough, irregular i
surfaces involved. After a thorough visual inspection
and a detailed radiological survey, it was obvious that ,

chemical decontamination of Building "C" would be
; extremely costly and ineffective.
:
'

IThe results of the test decontamination efforts are
: reported on individual report forms contained in Appendix

D. The following basic observations were made:

1) The tape application and cleaning / degreasing'

solution techniques were only effective at reducing
removable contamination levels on both steel and
concrete surfaces. As expected, these simple
techniques were not effective at reducing fixed
contamination levels.

, 2) The wire brush technique was effective at reducing
fixed contamination levels from deteriorated steel4

surfaces, however, it was not effective on concrete'

surfaces.

'
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. 3) The needle gun technique was by far the most
,

_

ef fective at reducing fixed contamination levels on
'

both concrete and steel surfaces. It is judged
that general area scabbling would be just- as*

," effective as needle gunning concrete surfaces.
.,

!

j 4.7 nandon Samnle Analysis for Hazardous Constituents
:

j Two (2) samples of solid material, collected from
j the concrete floor in separate locations in Building "C",
;- were analyzed at an independent, off site laboratory for
I hazardous constituents. The samples were analyzed for
! RCRA characteristic hazardous waste properties, including

TCLP (toxicity), ignitability, corrosivity, and
reactivity. Complete results of the two sample-analysis
are contained in Appendix E. A review of the results,

j reveals the following facts:
;
'

o_ Both samples were negative for characteristic'
properties _ of corrosivity, reactivity and,

| .ignitability.

i o Both samples were below TCLP limits for Metals,

| Organics, Pesticides / Herbicides and Fluorocarbons. ;
_

i
o The pH of the two samples varied greatly: 5.46'

i compared to 11.69. This may indicate that the two
1 areas selected for analysis were subjected to

'

vastly different chemicals and/or production
operations. Although the pH values differ greatly,
neither one is outside of the 2.5 to 12.5 range to
be considered-corrosive.

From the two samples collected during the radiological
assessment, no evidence of a hazardous vaste, banned fron

.,

|

normal landfill disposal, was detected.

I
i

4

'
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5.0 ASSESSMENT CONCLUSIONS

; Based on the results of the radiological assessment
described in section 4.0, CWM-Nuclear has developed several' -

'

basic conclusions related to Building "C"'s radiological
situation.

-

Overall Conclusigna

a o No external (i.e., whole body) radiation dos
hazard exists from the contamination contained 3
or around Building "C".

.

o The only radioactive contaminant discovered i'

Building "C" was natural uranium and it's deci
daugnter Enorium. Tne source of contamination :
mWt likely aue ~ to natural uranium processing -

conducted in the building during the 1940's and
1950's.

o Several locations on the surface of the first floor
possess removable contamination above USNRC Reg
Guide 1.86 unrestricted release limits. Most of

"
the detected removable contamination found to be
above USNRC release limits was due to beta-gamma
emissions. Only one location with alpha
contamination above the unrestricted release limits
for natural uranium was detected.

o A fixed radioactive contamination problem exists
inside the building.

Approximately 50% of the floor surfaces are-

contaminated above USNRC Reg Guide 1.86
release limits. Much of this contamination is
detectable through approximately one inch of
concrete overlay installed subsequent to the
natural uranium processing operations.

Many of the building's wall surfaces are-

contaminated above USNRC Reg Guide 1.86
release limits.

26
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The randomly selected square meter grids on-

the building's ceiling surfaces. surveyed<

during the assessment were not contaminated;
above release limits. I

i

The original roof surface has been covered by-

3

.

several layers of material (tar and stone)
since the deposition of natural- uranium'

contamination.
,

o Areas adjacent to drain lines and ground floor
penetrations were discovered to possess
uranium / thorium concentrations above historic USNRC
established concentrations for unrestricted ,

!

release.
__ j

o' Building "C" currently contains a large and veried
amount of chemical residue throughout the building.

|.
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1 APPENDIX A

LIST OF SUBSTANCES STORED IN BUILDING "CH:

The following is a partial list of substances which were
stored in ' Building "C" upon CWM-Nuclear's arrival on April 20,
1992. The substances were stored in a variety of containers (steel3

; drums, poly _ drums, paper bags, etc.), many of which were leaking
! and were the apparent source of surrounding chemical residues.
!

| Potassium Dichromate
Nickel Carbonate:

Sodium Bifluoride --
.

Aminophenol!
i Zinc Nitrate
. Boron Trifluoride
! Nickel Catalyst
i Sodium Hydrosulfide
j Calcium Sulfate*

Muriatic Acid (hcl) '

Zinc Fluoroborate; .

Hydrated Dolomitic Line*

C Marc PTO Benzimidazole; ,

Copper Sulfate
$ Barium Fluoride
'

Nickel chloride Solution Waste (Non-Reg)
' Cyanogran (Poison)
i
:

|

|

.,

W

e

i

!
,

Ig

*
1

.

|
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APPENDII B
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CONTAMINATION SURVEY DOCUMENTATION FOR BUILDING 5'C"
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I

VULNERABLE AREA REPORT FORM 1-d
_ _

To be used to document the results obtained during the l

operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION j

Area Type: Er/oJfb b4C4F (Crack, Joint, Seem, Drain Basin)
Floor level: 1Y

iGrid Number: 9 T_.

j

INITIAL r,ADIATION AWD CONTAMINATION SURVEY RESULTS
j

Initial Fixed Contamination level: W b /pu-44.

Initial Removable Contamination level: % h'leew'

SUBSURFACE RADIATION AND CONTAMINATION LEVELS

1 Inch: Fixed Contamination level: /- M o A-

Removable Contamination level: los /too (m1#

2 Inch: Fixed Contamination level: N#
Removable Contamination level:

3 Inch: Fixed Contamination level: i

Removable Contamination level: V

(Attach additional sheet of paper if contamination exceeded
the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS
1) M C4 "T.1 ~ i T- - 1
2 ) M C4 f i *l I - 2,.

Y ao Yktwna:- S* 0 U
DatePerformed By'

_/

.

4
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I

VULNERABLE AREA REPORT FORM 1 ~2
.

fTo be used to document the results obtained during the

operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION

Area Type Nos.t 7 cia 1- (Crack, Joint, Seem, Drain Basin) j

/ .T5Floor level:
Grid Number ~7 L.

'.
!

|

INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS
,

Initial Fixed Contamination level: 38,et.O h/jartdc |

Initial Removable Contamination level: 37 3 h /w s,,,6 |

1

SUBSURFACE RADIATION AND CONTAMINATION LEVELS |
.

<

Eeso dwe dC
it'l 7 A.sw / jeu1 Inch: Fixed Contamination level:'

'

i

Removable Contamination level:'

2 Inch: Fixed Contamination level: ifo de / M
Removable Contamination level: 3% M

3 Inch: Fixed Contamination level: MM
Removable Contamination level: d'

(Attach additional sheet of paper if contamination exceeded
the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS
1) MCA .C2. -9 L - t

.

2 ) p c4 . y, 2 - ~7L - 2-
,

D_uo VAtcuvi,0( f4-11-
i

DatePerformed By
.
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VULNERABLE AREA, REPORT FORM
.

To be used to document the results obtained during the

operations described in section 4.2.4 of the Operations Plan.
. <

AREA IDENTIFICATION
,

i

.

Area Type: DEA.4 (Crack, Joint, Seem, Drain Basin)
1JS) Floor level:

Grid Number: 1I;
;

INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS
.

Initial Fixed Contamination level: 2 MD A
Initial Removable Contamination level: (o3 / cad

SUBSURFACE RADIATICN AND CONTAMINATION LEVELS

600 b[Mj 1 Inch: Fixed Contamination level:
Removable' Contamination level: 4 *4D A #

2 A 0A4
2 Inch: Fixed Contamination level:

Removable Contamination level: W |Jwi,/cocmb

(,00 h [/ e 'Ar... . r Fixed Contamination level:
63EZdoxl af Removable Contamination level:

|'f f(Attach additional sheet of paper if contamination exceeded |

the 3 inch subsurface layer) j
j

INTRUSIVE SAMPLE ID LABELS
1) M CA - B-SI- /
2) Mc4. E 3-f E L |*

4

I

l/Atmt,M 6-Y A L.o
Date

\ Performed By
./
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VULNERABLE AREA REPORT FORM

To be used to document the results obtained during the
operations described in section 4.2.4 of the Operations Plan.

4 AREA IDENTIFICATION

Area Type: Noc.,4 (cAck (Crack, Joint, Seem, Drain Basin)
Floor level: /E
Grid Number: nT

,

INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS

Initial Fixed Contamination level: 5 3,cc o 6 /j er 6 e

Initial Removable Contamination level: (,'3 /<**c,a*

SUBSURFACE RADIATION AND CONTAMINATION LEVELS

1 i Inch: Fixed Contamination level: (00 d>w[M
[oo c

2-
/ Removable Contamination level: 2#

;

MA
! 2 Inch: Fixed Contamination level:

Removable Contamination level:|

3 Inch: Fixed Contamination level: 1 .

Removable Contamination level: /

(Attach additional sheet of paper if contamination exceeded
;

the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS ~01) M Cd ' M ~'

2) M Ch * N ~
~

,y
.4

Nert.NT1 M T~I -h
1o

Date
,

Performed By
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VULNERABLE AREA REPORT FORM

To be used to document the results obtained during the

operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION

Area Type: bh (Crack, Joint, Seem, Drain Basin)
/15Floor level

Grid Number - pot
4

INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS

Initial Fixed Contamination level: 3foO h /M'

Initial Removable Contamination level: M Mfeco J

SUB8URFACE RADIATION AND CONTAMINATION LEVELS

) 1 Inch: Fixed Contamination level: /- M O tt
,

Removable Contamination level: Mb~'

2 Inch: Fixed Contamination level: Ald
Removable Contamination level:

3 Inch: Fixed Contamination level: ,

Removable Contamination level: Y

(Attach additional sheet of paper if contamination exceeded
the 3 inch subsurface layer)

l

INTRUSIVE SAMPLE ID LABELS
1) MCA - 3~ S~- 3 0'3~- |
2) M C A - IS- 2cI- t.-

1. T-4 9L
~

j Performed By Date

/,
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VULNERABLE AREA REPORT FORM

To be used to document the results obtained during the'

operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION

Area Type: Mcc/# #4TI (Crack, Joint, Seem, Drain Basin)*

Floor level: /2o09
Grid Number: 6D

i

I INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS

Initial Fixed Contamination level: 4 ^^4 A*

Initial Removable Contamination level: ph

i
'

.

SUBSURFACE RADIATION AND CONTAMINATION LEVELS

t 1 Inch: Fixed Contamination level: 4 MOA
Removable Contamination level: h /,co M'

2 Inch: Fixed Contamination level: liNC b!N
Removable Contamination level: ND' '

. |'
3 Inch: Fixed Contamination level: AJA )

Removable Contamination level: sl/ I

f

(Attach additional sheet of paper if contamination exceeded
!the 3 inch subsurface layer)
.

,

i

INTRUSIVE SAMPLE ID LABELS ,

#O ~ ~ ~

1)
2) HA |

:

|

|

bo llAwun,x r-*9 2-
i Performed By Date'

.'
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VULNERABLE AREA REPORT FORM [-
To be used to document the results obtained during the'

operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION
1

Area Type: beef B & /4 (Crack, . Joint, Seem, Drain Basin)
Floor level: /if
Grid Number: #C

INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS ;

Initial Fixed Contamination level: 4404
Initial Removable Contamination level: A/O

,

:

SUBSURFACE RADIATION AND CONTAMINATION LEVELS !
|

,' 1 Inch: Fixed Contamination level: MdA
Removable Contamination level: A/o

'

2 Inch: Fixed Contamination level: MO S
Removable Contamination level: 9f

3 Inch: Fixed Contamination level: M04
;.

Removable Contamination level: No

(Attach additional sheet of paper if contamination exceeded
; the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS
1) ucA--r / -s9 C -/
2) u c4 . p? - I1C - t

NMri rJG C-VLm

') Performed By Date*

J
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VULNERABLE AREA REPORT FORM 1- 1
.

,

To be used to document the results obtained during thei

operations described in section 4.2.4 of the Operations Plan..

1

'

AREA IDENTIFICATION

Area Type: Er/o5ib MGAM4F (Crack, . Joint, Seem, Drain Basin)
Floor level: 1F |

i Grid Numbe2;: 9T_ !

l

i

INITIAL RADIATION AllD CONTAMINATION SURVEY RESULTS

Initial Fixed Contamination level: 7cc b /pu-6e.
Initial Removable Contamination level: ~73 M hos #

'
1

1

SUBSURFACE RADIATION AND CONTAMINATION LEVELS*

,

T 1 Inch: Fixed Contamination level: 4 Mo A
Removable Contamination level: los /too (M |

.

2 Inch: Fixed Contamination level: N/
Removable Contamination level:

|

3 Inch: Fixed Contamination level: .

i
'

Removable Contamination level: V-

|
>

.

(Attach additional sheet of paper if contamination exceeded
the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS
1) M CA ~T_1. - 9 T_ - 1
2 ) M C4 - I i *l I - 2.

l

YAtmn.a ;- fdfuao ,

Performed By Date
.,
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VULNERABLE AREA REPORT FORM

i

' To be used to doc 9 ment the results obtained during the !1

! operations described in action 4.2.4 of the Operations Plan.

i

AREA IDENTIFICATION
..,

; Area Type: DEAi4 (Crack, Joint, Seem, Drain Basin)
iJS'

Floor levels
Grid Number 1T j

*
'

,

__

INITIAL RADIATION AND CONTANINATION SURVEY RESULTS

| Initial Fixed Contamination level: 2 MD A
J Initial Removable Contamination level: 63 fond I

i i
!

i

SUBSURFACE RADIATION AND CONTANINATION LEVELS |

.

} '' ) 1 Inch: Fixed Contamination level: 600 b [ M
Removable Contamination level: 4 44D A ''

;

;

j. 2 Inch: Fixed Contamination level: /-MDA |

4 Removable Contamination level: *74 d,a ,/feocmL !
|

!

(aOO h[/w'
@I..M Fixed Contamination level:

63 hEZdoed #F Removable Contamination level: '
fyr

(Attach additional sheet of paper if contamination exceeded
.

1

L.
the 3 inch subsurface layer)

4

,

I

INTRUSIVE SAMPLE ID LABELS ,
4

1) M GA - D '8 I ~ f
*

2) p cA. E 3 -t E ~2-

.

4

I

.6 4 u m a n ed I hY
Date1- Performed By

: .. . /
.

i

4

-< , .
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VULNERABLE AREA REPORT FORM

I
To . be used to document the results obtained during the

'

operations described in section 4.2.4 of the Operations Plan.;

!
j AREA IDENTIFICATION
!'

Area Type: Nacer (f4ck (Crack, Joint, Seem, Drain Basin)
Floor level /4r

,

Grid Number t L. T
!
:

!.
~

|4 INITIAL RADIATION AND CONTANIMATION SURVEY RESULTS
,

b oc o h / Ast d CInitial Fixed Contamination level: (,'3 dd-4./. c.#Initial Removable Contamination level.

1

4

SUBSURFACE RADIATION AND CONTANINATION LEVELS

(00 h [j i- 1 Inch: Fixed Contamination level':
j/oocL/ Removable contamination level: 21 f

2 Inch: Fixed Contamination level: MA
j Removable Contamina. tion level:
,

3 Inch: Fixed Contamination level: 1 .
-

3- Removable Contar.ination level: #
,

i
' (Attach additional sheet of paper if contamination exceeded

the 3 inch subsurface layer) i*

. |

! !

INTRUSIVE SANPLE ID LABELS
1) M Cd - M ~ ~I

2) M C A N - ~

,

1

Nh NmdC T~I 'hto
' -

_- Performed By Date
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- VULNERABLE AREA REPORT FORM

|

To be used to document the results obtained during the
operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION
l

Area Types b h (Crack, Joint, Seem, Drain Basin)
/13Floor level:,

i Grid Numbert ya T

| INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS
~

,

Initial Fixed Contamination level: 3f00 h /M |

Initial Removable Contamination level: 14 Mfree #

i

SUB8URFACE RADIATION AND CONTAMINATION LEVELS

I 1 Inch: Fixed Contamination level': /-eOA ;
# Removable Contamination level: Mb I

2 Inch: Fixed Contamination level: Ald
Removable Contamination level:

3 Inch: Fixed Contamination level: ,

l

. Removable contamination level: Y

f (Attach additional sheet of paper if contamination exceeded
! the 3 inch subsurface layer)

.
INTRUSIVE SAMPLE ID IJJELS

| 1) MCA - I. O - 307- |
2) MC A -IS- 2cI- t

1

! iAd s-y 9 L
.
~

T Performed By Date'
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VULNERABLE AREA REPORT FORM

!

To be used to document the results obtained during the
operations des'cribed in section 4.2.4 of the Operations Plan. .

AREA IDENTIFICATION

Area Type: Ecc8 AMTI (Crack, Joint, Seem, Drain Basin)
Floor level /2009 |
Grid. Number: 6D '

INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS ~~

Initial Fixed Contamination level: 4 M4 A
Initial Removable Contamination level: ph

SUBSURFACE RADIATION AND CONTAMINATION LEVELS

'

| 1 Inch: Fixed Contamination level: 4 A40A
Removable Contamination level: % /,oo d'

2 Inch: Fixed Contamination level: 1000 i

Removable' Contamination level: Hb' '

3 Inch: Fixed Contamination level: AJA I
_

Removable Contamination level: E

(Attach additional sheet of paper if contamination exceeded '

the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS
#O ~ ~ ~

1)
2) 9A

ho l/ w m x r-692-
Performed By Date

.
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VULNERABLE AREA REPORT FORM [~3
-

To be used to document the results obtained during the
operations described in section 4.2.4 of the Operations Plan.

AREA IDENTIFICATION

Area Type: Ee,c f Sge (Crack, Joint, Seem, Drain Basin)
Floor level: /ST
Grid Number: MC |

i

I

l

|INITIAL RADIATION AND CONTAMINATION SURVEY RESULTS --
-

Initial Fixed Contamination level: 4-#04
Initial Removable Contamination level: No

SUB8URFACE RADIATION AND CONTAMINATION LEVELS

1 Inch: Fixed Contamination level: MdA l

Removable Contamination level: A/o I
'

|

2 Inch: Fixed Contamination level: 4 04
Removable Contamination level: 9f

3 Inch: Fixed Contamination level: M04
Removable Contamination level: No |

(Attach additional sheet of paper if contamination exceeded
the 3 inch subsurface layer)

INTRUSIVE SAMPLE ID LABELS
1) A4 cA--r*7 -19 C -/

- 2) u c4. . r ? -liC - t

bm T/hrwi C-4-4s
} Performed By - Date

'- .. /

.

%
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* Fez Forn R Wiltrn Pottor O (510)642 3194 !!c3/2/94 G 8:26 AM 02/2 -
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1March 7,1994 '

1:00- 4:45 p.m. |

'|*** AG3MDA *** !

l
! Atlazidaes.

1

Ent ehard: 1)S N R C: Chevron Chemical Co. --l

Andy Kopas Ken Lambert Bill Potter
Max Scott GeorgeJobson(Rust)

Al Flath (Rust)

Tbne Tepic FacG2c2cr
|

--- .

|

1:00 Introductions AT.I.
|
,

1:15 / Meeting Purpose and Spectations, Bill

1:30 Revi,eguiging 'C Aspssment Report Al
$;;,....s n---z,,,,,,, x

| 2:00 Building C Tour '

Andy/Al
|

3:30 Review / Discuss * Draft" Bldg C D&D Plan Al

| 4:00 Questions & Answers AT.I .
,1
*l4:15 Review NextSteps Dill '

| 4:30 Meeting Wrap-Up Bill
* Review Action items',

| * Set Next Meeting Time & Agenda
t * Review Epectations

* Plus/ Delta
,

! 4:45 Meeting Adjourn

.

I

1 .

.
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s 6

: DATE: Wednesday, March 2,1994
'

i. -
:

i .
, :

; e ! :
i : :
: : TO: Ken Lambert. US NRC

: !"To All. Attached please find a proposed
" " " * * * " " * * * " " " ' " ' " " " "-

4 :;

FAX: 1 (708) 515-1259 i. :i agenda for the March 7.1994 meeting in
: : Clevoland, OH. Please call me with any

| | ! comments and/or questions. Otherwise,
i | | look forward to seeing you all on the 7th..

' ,

: FROM: Fax from R. Wilham Potter j j BillPotter i,
.i .: :
I !! !; :: -

4 : :

|:
.
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