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SECTION 1 INTRODUCTION

1.1 Purpose

The purpose of the Buildings Sampling Plan is to provide a

. systematic approach to characterizing radiological, asbestos and

chemical contamination in and around the buildings and structures
at the Weldon Spﬁing ChHemical Plant Site (WSCPS)}. The Buildings
Sampling Plan is designed to éetermine the magnitude of
radiological, asbestos and chemical contamination in_and around

the buildings'and structures at the WSCP; document uncontaminated

. areas; gnd_identify radiological, asbestos and chemical

concentrations in qualitative and quantitative terms. This

‘information will be used to plan salvage, removal or-diéposal

options for the structures and equipment at the WSCPS.

This sampling plan  is intended for use by the Deparﬁment of
Energy (DOE), its contractors and subcontractors, and the

Environmental Protection Agency (EPA) and its contractors.
1.2 Scope !

This sampling plan reviews historical information; identifies
data needs; and outlines sampling procedures, quality assurance,
data documentation and reporting requirements for the buildings

and equipment characterization at the Weldon Spring Site (WSS).
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The scope of this plan is limited to the buildings, structures,

and equipment from the previous operation of the WSCPS.

Report Structure

The Buildings Sampling Plan is divided into nine sections:

introduction, background, data needs and sampling plan
objectives, sampling rationale and procedure, Sample'analysis,
quality assurance, data documentation, reporting requirements,

and references. The :data needs, sampling rationale and

.procedures and sample analysis sections of this work plan are

subdivided into radiological, asbestos and chemical sections.
Because different sampling techniques and analyses will be
reqﬁirea.fop radiological, asbestos and chemical contaminﬁtion,
separate subsections are used. The investigations'for each
contaminant will be conducted independehtly.‘ Similar historical

and descriptive information is repeated in the subsections, but
; I

the perspective and information vary slightly.

e,
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SECTION 2 BACKGROUND _ 4
2.1 Site History

Iﬁ 1956, the Atembec Energy Commission (AEC) acquired
approximately 89.1 ha (220 acres) of the original Weldon Spring
‘ordnance Works frdm the Department of the Army (DA) for use as a
uranium feed méterials\plant. The AEC operated the plant as an
integraﬁed facility forvthé conversion of uranium ore '
concentrates to pure uranium trioxide, intermediate compounds,

and uranium metal. A relatively small amount of thorium was

also processed. Wastes generated during these opetations_were
stored in the four raffinate pits in the Weldon Spring Raffinate
Pit (WSRP) area. The feed materials plant ceased operations in

1966.

In 1958, the AEC acquired title to the Weldon Sprinnguarry.
(WSQ) from the DA; The WSQ had been used earlier by the DA for
- disposal of trinitrotoluene (TNT) ~contaminated rubblé during the 3
operation of the Weldon Spring Ordnance Works. The AEC used the |
WSQ as a disposal area for a small amount'dflthorium residue,

but most of the material disposed of there éonéisted of uranium¥

and radium-contaminated building'rubble and soils from the | ,

demolition of a uranium ore processing facility in St. Louis.

Following the shutdown of the feed materials plant in 1966, the
" AEC returned the facility to the DA in 1967 for planned use as a

3
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defoliant production plant (to be known as the ngdon'Sprihg

‘Chemical Plant; WSCP). The WSCP comprises 13 major buildings

and approximately 31 smallgr~buildings. Of the former, fiye
were used as process buildings, and eight were major support
buildings. '&he Armylstarted rembving equipment and ’
decontaminatingzﬁhe,buildings in 1968. Approximately 4,220
cubic meters (5,555 chbic,yards) of contaminated méterial were
hauled to the WsQ. ' Inf addition, an undetermined amount of
contaminated,piping, ducting, drums; and other scrap were dumped

into Pit 4 at the WSRP.

The defoliant project was cancelled in 1969 beforevany process

equipment was installed for herbicide production. The DA .

retained the responsibility for the land and the facilities at
the WSCP,‘but the 21.1—ha'(524acre)‘tract encompassing the
raffinate pits was transferred back to the AEC. Thé 3.6-ha
(9-acre) WSQ also rem;ined under the control of the AEC.‘ The
AEC contracted with National Lead Company of.Ohio'(NLd) to .
periodically visit the WSRP and WSQ sites.tévperform‘ '
environmental monitoring, maintain the pit émbankments, and
perform maintenance and surveillance tasks as nequsary; In
October 1981, Bechtel Nationgl Incorporated (BNI), under
contract,td DOE;(suécessor-ﬁo AEC), assumed management

responsibility for.thg WSRP and WSQ from NLO. BNI managed these

facilities in caretaker status until 1986.°
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In November 1984, DOE was directed by the Office of Management
and Budget to assume custedy and accountability for the WscP

from the DA. This transfer occurred on October 1, 1986.

In February 1985, DOE proposed designating the control and

- decontamination of the WSRP, WSCP, and WSQ as a major project.

Designation was effected by DOE Order 4240.1E dated May 14,

1985. xA'Project Manag%ment'Contractor (PMC) for this Weldon

. Spring Site RemedfaliAction P:oject'wés S olactod fn Eabrimey

1986. In-July 1986, a DOE Project Office waé:established on
site. The PMC, MK-Ferguson Company, assumed control of the WSS

on October 1, 1986.

Figures 2-1 and 2-2 indicate the geographic location of the
WSS. Figure 2-3 shows' the location of the major structures at

the WSCP.

2.2 Previous Studies

Since shutdown of the feed materials plant in 1966, several
sﬁrveys or studies have been performed regarding the |
radidlogicai; chemical and asbestosAcontamination at the Wscp.
Data from previous studies at the WSCP have been used to
identify aréas'in buildings most likely to contain contaminated
materials. New data generated dnring the éharacterization will
be compared with the previous reports for consistency. Some of
the previous studies also docunment decontamination efforts.

5
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A detailed scope and findings of each study is provided below in

sections 2.2.1.1 through 2.2.1.4.
2.2.1 Radiological Contamination Studies

Four studies have addressed radiological contamination within the

WSCP buildings. These four studies are each summarized below.

t

The fourth study was conducted by the current Project Management

Contractor (PMC). The data from this study has not been

published. Additional unpublished radiological data exists

regarding airborne concentrations of radionuclides and surface -

-contamination ‘levels: in buildings. These unpublished data were

collected by the present Project Management Contractor (PMC) as

part of routine health and safety studies conducted for the.

WSSRAP.

2.2.1.1 ‘Departmeﬁt'of~Army Letter Report to William L. Hungate ;

This section summarizes a report transmitted by Colonel Walter
J. Davies, Acting Commander of Weldon Springs Site to William L.
Hungate, House of Representatives, on October 7, 1969

(Reférenée 5).

This report focused on structures that might be used for the
herbicide production facility and did not include every
structure at the Weldon Spring Site, nor were all included.

9



buildings surveyed to the same degree. The report gives a brief
description of the construction, type of decontamination efforts
previously performed, and estimates of radioactive contamination

in the different buildings.

A total of 29 buildings were included in the'survey; Eleven of

these buildings were considered grossly contaminated and the

remaining 18 were contaminated to a limited degree or were

considered free of radioactibe_contamination. It was estimated
that buildings 202, 302, 401, 406, 409, 410, 412, 413, 414, 417,
429, 433, 436, 437 and 438 were free of radioactive '
cqhtamination or could be cleaned to meet AEC guidelines. (It

should be stated that no information is provided in the report

concerning the actual AEC guidelines that were applied).

Buildings 103 and 105 would require some work to be
decontaminated to AEC guidelines. The refining facilities,
(buildings 101, 108, 201, 301, 403, 404, 405 A&B, 407 and 434,
were so highly éontaﬁinated that economical decontamination'of

these buildings was not considered feasible.

Complete survéy data afe not available for all facilities since
those not intended for uselin the herbicide project_#eceived
only a cursory ihitial survey. In these cases only the author's
estimates of contamination, based on his professional judgement
and experiehce, are available. Only in the case.of buildihgs
101, 103, 105 and the-surrounding concrete pads are specific
measuremént locations and results available. However, due to

10
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the unquantifiable changes in site conditions'since-these
measurements were made, this data is no longer gqnsidered
representative éf the presently existing radioactive
contamination levels. This report will be used to determine
where decqntamination efforts may have concealed or altered
contamination. V -

:
In 1967, when the site was selected by the Army for conversion
to a herbicide productién facility, some‘deconfamination work
ﬁas done in some of the buildings. The>following text details
these efforts, as described in the éubjedt'report. Information

was not always available regarding the type of decontaminaticn

E procedures employed.

- Regarding Building 101, all of the eguipment except the floor
plate and the calciner was removed from the buildiné, and the
building was decontaminated to levels below AEC guidelineé with
the folloying exceptions: 1) no attempt was made to
decontaminate the six roof levels; 2) some wall areas were not
completely decontaminated;’B) no attempt was made to
decontaminate the calciner or calciner rooms; 4) some floor
plating ﬁas not completely decontamihated; and 5) portions of
the first floor and éutside pad were not completely

decontaminated.

In regard to the process areas of Building 103, all of the
equipment, electrical circuits and piping was removed from the

11
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center and south process sections, and all of the piping and
some of the equipment and floor plate was reﬁoved from the north
process sectiqn;v The building'was decontaminated‘to levels
belowAAEc guidelines or the radiation levels feduced to_AEC
guidelines by the application of shiélding as noted: 1) The
main floor in the center and south sections includihg annexes

was decontaminated and a large portion of the floor area

removed. When this failed to reduce the radioactivity to below

guidelines, a coating of tar was applied to the excavated area

and four to six inches of reinforced, high'density concrete
poured_ovef'the tar. . This brbﬁght the floor surfagé

contamination levels down to the AEC guidelines. The curbings
around thé floors were not included in this decontamination

effort énd,sb remain contaminated in excess of AEC guidelines; {f
and 2) The floor in the southwest corner of the north section )

was covered with a layer of tar.

All of the equipment, floor plate and piping was removed from
Building 105. The bui;ding was decontaminated to levels beléw
AEC guidelines with the following exceptions: 1)
Decontamination of the floor area in the southwest section was
not successful and a coating of tar was'épplied. The tar failed
to:reduce the lévels below AEC guidelines.in some areas and so
plywood was piacéd over these areas as temporary shieldingf 2) a
few sections of the cindetblédk wall between the southwest and.
northwest sections were not successfully decontaminated; 3) in
the east section, the conérete beneath sdme'walkways was not

12
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decontaminated; 4) interior curbings were not decontaminated;.S)
the lower three or four feet of a southeast wall was not
completely decontaminated; 6) a few spots on the floor of the
east section could not be decontaminated and were tarred overf
7) the beams in the east section require further -
decontamination; 8) the lower three feet of the north-south
cinderblock wall in the east section was not successfully
decontaminated; and 9)tthe outside footings on the east side |

were not successfully deéontaminated.

Some decontamination, to levels below AEC guidelines, was

-_performedlin the warehouse area of Building 3C2. -

‘Building 406 was decontaminated or radiation levels reduced

below AEC guidelines. Some floor areas were chipped out and

concrete repoured. In other areas the concrete was covered with

a dense epoxy paint.

According to the report, decontamination efforts were made to
the interior of Building 408 and to the exterior concrete pads.
The report'mentionéd that information on the outcome of the

decontamination was not available.

The southern outside pad of Building 414 was originaily used to
store equipment. The 'equipment was removed, and the concrete
pad was decontaminated to meet 1969 AEC guidelines. The report

stated that the final degree of contamination was unknown. -

13
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2.2.1.2. RETA Report Phase III

‘A survey was performed by Ryckman, Edgerly, Tdmlinson,'and

Associates (RETA), a division of Envirodyne Engineers,
contraéted by the Department of thé Army (Reference 9). RETA
was to determine if the buildings, equipment and realty of the
WSCP could be released for public or private use where
contamination was not, detrimental to such a use, or )
decontaminated for unrestricted use. If unrestricted use Qas
not feasible, the Army was intérestéd in identifying- |
alternatives to maximize both the site's utility and

compatibility with surrounding land uses. RETA ranked several

recommended actions. 'The following was first: "Remove

. equipment, demolish buildings, partially decontaminate land. ---fén

Cost: $ 27.69 million. Eliminates potential migration of
radioactivity and most of the perpetual care costs. ?repares‘
the site for eventual complete decontémination pending action by

the DOE to remove raffinates."

Eaéh building and its contents were surveyed during the fall of _
1977 using various radiation mdnitoring techniques to detect
alpha, beta/gamma, and gamma radiation. These methods are
&escribed in detail in the subject report. The primary
contaminént was found to be uranium, althéugh several buildings

contained significant radium and thorium activity.

14
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Some 9,600 radiation measurements were made on buildings and
equipment durihg the course of thé survey. The specific
measurement results were documented in a separate document which
cannot be located at this time. In the subject report these
measurements were groﬁped according to building and level of
radiological contamination. lThesé levels of contamination were
defined by six categories, as outlined. in table 2-1. Category’l
is the lowest level og.contamination and Category 6 is the

highest.

Measurements that fell into Category 1 were defined as
‘releasable and/or background meésurements. fhe areas/items thaﬁ
fell into this categoryewere considered likely to beAréleasable
‘even if'radium.was present. Category 2 meaéurements were
defined'as likely to be releasable in the absence of a
‘significant amount of radium. Categofy 3 measurements were
defined as 1ikeiy-to be releasable in the absence of a
_'significant amount of radium or thorium, i.e., uranium only.
Category 4 was the,firsﬁ to be considered as not releasable and
indicates a moderate level of contamination. Category 5 and 6

" indicated a high level of contamination, and inclusion in
Category 6 sﬁggests the possibility of recoverable qﬁéntities of

uranium. -

Two types of radiation measurements are incorporated into table
'2-1. "Loose" contamination was defined as that contamination
which adheres to a surface wipe. "Total" contamination includes

15



TABLE 2-1

RADICLOCICAL CONTAMINATION CATECXRIES

Type of

Measuremenz
Loose Total
Category &nmm?:;.on Ccn:am%n?:im
a a
Rumber Category Description (DPA) (DPA)
1
. 1 Releasable R(Result)<20 R<300
5
‘s
’ 2 Releasable (if no radium present) 20<R<200 300<R<1000
4
3 Releasable (if no radium or
thorium present) “200<R<1000 10C0<R<5000
4 Modexate Contaminaticn 1000 “5000<R<L5000
5 High Contamination 15000<R<0.1 lbs.
uranium equivalent
6 Bigh Contamination (potential 0.1 lbs uranfim

uranium recovery)

NOTES: (a) DPA - Disintegrations.per minute per 100cm

16
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"loose" plus "fixed" contamination, where fixed cdntaminaﬁion
was interpreted to be that which could be swept up with a broom
- as well as that which would require more‘vigorous » i

decontamination methods. | . ' "

The subject radiological sﬁrvey revealed that the surfaces that
most often exhibit contamination are horizontal, i.e., floors,
ledges and platforms.‘ Vertical surfaces (1nc1ud1ng walls,
doors, w1ndows, etc. ) were generally con51dered uncontamlnated
for release purposes or could be decontamlnated with a general
-wash down. A major exception occurred on wall surfaces adjacent
to equipment which processed radiocactive material in such a way
that dust or materlal were sprayed onto the wall surface. For
‘thls reason; the_dlscuss1on of buildings in the subject report

generally focused upon floor surfaces.

Four test methods were utilized to measure radiological -
contamination. One test method measured gross alpha emissions
from loose contamination collected on wipes and counted in a
'1aberatory. Three other methods were used to honitor total
contamination; A portable gross alpha detecting instrument was -
used to measure total alpha contamlnatlon. A portable
beta-gamma detect1ng instrument utilizing-a thin end w1ndow G-M
probe was used for total beta/gamma levels, and a portable 2-in.

X 2-in. NaI (Tl1l) probe was used to measure gross gamma

17
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radiation. The subject'report details items such as instrument %“f
types, daily performance checks, quality assurance methods, and

survey methods used in the radiological characterization.

The layout of buildings at WSCP is shown in figure 2-3..

A summary of all radiation measurements by building‘and
contamination category (1-6) is present in table 2-2. . Any
building on-site outside the juriédiction of the Department of
the Army was not surveyed; e;g. 429 and 434. For each category,

thé number of measurements in that category is shown.

In addition to the four measurement types mentioned above, the
structures and the equipment in and around the buildings'were
subjected to gamma and alpha spectroscopy measurements. The ' {‘
samples collected for the alpha and gamma spectroscopy )
measurements were swipes and residue. The spectroscopy results

were used to indicate the type and extent of contamination

present.

. Certain buildings were found to have airborné parﬁiculate
radioactivity levels that were likely to be a substantial
fraction of,ior even exceed, the Méximuﬁ'Permissible_

Concentration (MPC) for a mixture as defined by the U. s.

‘Nuclear Regulatory Commission.

18
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The three identified potential components of the building air

were thoron (radon-220) daughters, short-lived radon (radon-222)

daughters and uranium. The relative amounts of these components

. varied substantially from building to building, but where air

activity,was highest, the thoron daughter componeht was dominant.

In descending order, Buildings 403, 301, 404 and 405 were found
to have especially elevated airborne activity. 'However,
Buildings 103, 105, 108 and 407 were also found to exhibit
significant levels of activity. 'The data from this monitoring
program is unavailable. Efforts have been made by the
Departmeht of the Army and RETA to lécéte the original data, but

neither-party has succeeded.

‘Table 2~3 summarizes the contamination found on the different

structural materials. It lists the total area or volume of that
material (i.e., concrete floors, structural steel, and wall
materials); the next column lists the volume of that material

that is contaminated.

An engineering and radiological survey of process, utility,
maintenance, and laboratéry equipmént was also conducted. The
engineeriﬁg survey included inspection of equibment items for
general salvageability and taggihg of items for ideniification.
A total of 921 items were inspected and tagged. The inspection
and tagging effort was not an exhaustive inventory of plant

20
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TARLE 2-3

BUTLDING OONTAMINATION SUMMARY, RETA

Concrete Floors Structural Steel Wall Materials
Total Acea w/ Total Contaminated Total Contaminated
Building Area Contamination Quantity Quantity Area Area
Number (sq,fr.)  (sq.fc.) (zons) (tons) (sq.fc.)  (sq.fr.)
101 97,100 97,100 350 350 34,000 34,000
102 12,150 12,190 '
103 58,876 58,876 . 625 625 108,300 108,300
- 105
106 42,436 42,436 531 531 52,160 52,160
108 2,925 2,925 - - - —
109 !
110"
201 69,160 69,160 1,287 1,287 32,200 32,200
202 8,000 - 88 - 4,130 4,130
301 136,000 136,000 1,300 1,300 101,900 © 101,900
302 9,200 9,200 .47 47 - =
401 17,475 - 1,610 - - -
403 17,800 17,800 259 259 34,400 34,400
Ca0s 12,400 12,400 257 257 30,500 30, 500
405 5,515 5,515 11 1 4,600 4,600
406 16,018 — = = = =
407 53,950 53,950 - - - -
408 70,678 3,530 410 21 4,300 860
409 37,732 - 195 — - -
410 52,100 21,400 220 % 3,390 3,390
A14 30,000 15,000 =2 = = =
417 2,772 2,712 13 13 - -
426 1,000 - = o= — =
427 500 - — - = —
428 1,000 - - s — =
429 1,000 - - — - —
430 300 = - == = —
431 100 100 - = = —
432 100 - = - = =
433 7,850 -- — — = —
435 8,000 8,000 - o= = =<
436 8,600 8,600 -— -— —_ —
437 1,800 1,800 - - — -
439 1,800 - - - - —
441 1,000 - - - - -
443 23,550 — - -— - =
Totals 808,927 576,954 7,203 5,791 429,880 406,440

21
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équipment but focused on major items and items offering the e
greatest potential for salvage and recovery.

The radiological survey of equipment throughout the plant
revealed that 21 percent of the items survéyed exhibited ho
contamination. Table 2-4 contains the percentage of
measurements made on equipment in.éach building according to

level of contamination.

"\

Due to the lack of information regarding specific measurement
results and locations, this report is of limited usefulness.
Additionally;bthe age of the data limits ité htility when
considering fhe unquantifiable changes ;n site cenditions that
have occurred since this survey was performed.  However, the
report is considéfed to adequately indicate the overall picture‘ {'
of relative degrees of contamination in and between_buildings‘ .
and eéuipment; The indication of the presenée of absence of

specific nuclides is also considered useful.

22



TABLE 2-4

PERCENTAGE OF RADIOLOGICAL HEASUREMENTS
ON EQUIPMENT BY CONTAMINATION LEVEL

Tevel of Contamination .

Moderate : High
Releasable Contamination
Contamination - ‘ ' ' -
Building {(percent) (percent) (percent)
102A 60 10 30
102B , 50 110 : - 40
108 S < T 62 , 35
201 4 : 7 89
301. 1 3 : 97.
401 100 o . 0
403 . 0 10 : 90
404 20 - . : 10 : 70
405 ' 0 : 0 , 100
- 406 : o} . 100 . 0
407 (Est) 0 . 5C 50
- 408 38 - _ 24 38
. . 410 7/ _ 21 8
417 0 ‘ 100 : 0
433 ' ’ 5 25 70
435 10 C 10 80
436 .0 0 100
Average ~o21%.. . 26% ' 53%

23
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' 2.2.1.3 Bechtel National Inc. Radiological Survey

Beginning‘in March 1986, Bechtei National Inc. (BNI) began
detailed.radiological characterizations,éf the structures -at thé
WSCP. The principal objective of BNI's effdrts was to determine
the radiological status of each WSCP structurg, and to describe
the location and maénitude of contamination on the structure

itself as well as on equipment within the structure (Reference

l).

Based on information from previous radiological surveys
(Reference 9) the structures at the WSCP were categorized by BNI
accbrding to generél level of contamination. A list of the WSCP

structures and the categories under which they fall is presented

in table 2-5. Survey measurements for structures were made in

accordance with - the structure'sAcontamination_category. The
measurement schedules for the structufes surveyed by BNI are
presented in table 2-6. Measurements made but not described in
table 2-6 include long-lived gross alpha airborne radioactivityA

and radon and thoron working levels.

24
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TABLE 2-5

LEVELS OF RADIOACTIVE CONTAMINATION IN AND ON WSCP STRUCIURES

Probably Moderate Beavy
Relauable_ (N) Contamination (M) Contaminarion (H)
No. Runction No.Ameeion Bo. Rmction
104 Lime Storage 109 Open Shed 101 Saapling Plant
303 Chip Storage 110 Open Shed 102ALB Refinery Tank Famm
401 Steam Plant 202 Green Salt Tank Fam 103  Digesticn and
' . Denttrification
409 Administration 302 Magnesium 105 Extraction Plant
412  Substation 406 Warehouse 106 Bldg. 105 Proof Sampler
413 Cooling Tower/Pump Bouse 407 Laboratory 108  Nitric Acid Plant
414  Salvage 408 Maintenance 201 Green Salt Plant
415 Incinerator 410 Services 301  Metals Plant
430 Ambulanca Garag 417 Paint Shop 403 Chemical Pilot Plant
433  Warehouse . - 427 Primary Sewage Plant 404  Metallurgical Pilot Plant
437 Records Retention 428 Fuel Gas Plant 405A Pilot Plant Maintenance
439 . Storage . - 431 Laboratory Sewer Sampler 405B Pilot Plant Dust Collectors
441 Cylinder Storage 432 Main Sewer Saopler
443 Fire Training Storage 435 S:oz:se
Septic Tank Filters 436 Storage
438 Storage

25
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TABLE 2-6

RADICLOGICAL SURVEY PLARS FOR WSCP BUTLDINGS
BNI, Characterlzatlon, 1986

LR

Survey Area

Surface Alpha
Radiation He&pui:mnua

Surface Beta-Gamma

a
Dose Rate Measurements

Ganma-Ray Exposure

Rate Measurements

Floors

Halls
(interior
only)

d
Ceiling

£
Roofs
(flat only)

1-m Intervals fram wall
to wall (or cbstructicn)
in X, Y directions

4-m intervals from floor
to celling and wall to
wall In high bay areas,
For single-story areas,
measure 3 polnts (bottam,
mid, top) from floor to
celling and laterally

at 4-m intervals from
wall to wall (or
obstructlon)

4-m intervals from
wall to wall in X, Y
directions

2-m Intervals from
edge to edge in X, Y
directions

2-m intervals from wall to
wall {or obstruction)
in X, Y directions

4-m intervals from floor to

- celling and wall to wall in

high bay areas. For single-
story areas, measure 3
points (bottom, mid, top)
from floor to ceiling and
laterally at 4-m intervals
fram wall to wall (or
obstruction)

A-m intervals from
wall to wall in X, ¥
directions

2-m intervals .frcm

edge to edge In X, Y
directions

4-m intervals

from wall to wall
(or obstruction)
in X, Y directions

Not Applicable

Not Applicable

4-m intervals
from »évdge to
edge In X, Y
directions -

¢

Surfacebsm.pe Bulk Samples of
Samples Loose Surface Debris
4-m intervals 1 sasple from 6-m x 6-m

from wall to wall
(or obstruction)
in X, Y directions

4-m intervals
fram floor to

ceiling and wall

to wall in high

bay ‘areas. For .

single-story
areas, measure

3 points (bottam,

mid, top) from
celling and
laterally at -
4-m intervals
fram wall to

-wall (or

obatruction),

4-m intervals

from wall to

wall in X, Y
: e

directions

4-m intervals
fram edge to
edge in X, Y
directions

c
grid block {f
available

Not Applicable

Not Applicable

1 sample per
6-m x 6-m grid
blockc 84
avallable

-4

Heasurements will start and end at floor-wall, or floor-obstructlon intersections in X and Y directions.

Swipe samples will start and end at floor-wall, or floor-obstructions intersections in X and Y directions, and biased samples will be taken at 25X

- B O

Lo

Renince af nanr erriatrival amadictoan «f aen . €

.

“’ILLng at each point.

of all measurement polnts where alpha or beta-gamma radlation levels exceed total radlation éuldellna values for release as uncontaminated.
‘Based on collecting a minimm of 30 samples per 10-cm surface area,

surements will be made on horizontal and vertlcal surfaces of structures ne.".

.pe samples will be coliecced on horizontal surfaces on"ly.

i
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- For purposesfof the characterization activities, a grid systenm
of mutually perpendicular lines was establisﬁed in all areas of
each structure and in accordahce with table 2~6. There was a
single grid sysﬁem for each structure as well as a separaté grid
for each individual room. For the structure and for each room

" the grid origin for floor surfaces was placed at the-sduthwest
corner. For walls, the origin w&s placed ih the lower left
corner of the wall as one faces the wall. Documentation of the
structure. grid systems and floor pléns is presented in the BNI

reports.

Samples of airborne particulates were collected with a high

#l:

~volume air sampler at several grid locations within each
‘'structure.  Individual breathing zone samples were collected

using low volume personnel sampling pumps.

For each grid-plane (i.e. wall, flodr, etc.) alpha and
beta-gamma- radiation was measured directly on surfaces at grid
points. Alpha measurements were made with a portable alpha
.scintillation detector coupled to a digitalqratemeter/scaler and
counts were recorded on 0.5-minute intervals; Beta-gamma
radiation measurements were made wiﬁh a thin-window
Geiger-Mueller counter on 0.5-minute inﬁervals. Gamma-ray
exposure rates.were‘méasured one meter above the flodr at
several grid point locations in each structure. Gamma;ray

exposure rate measurements were made using a portable gamma-ray

27
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scintillatioh detector with the response calibrated in

. micro-Roentgen per hour (uR/h) against a sealed Ra—226 scuree.

Transferable radioactivity was determined by wiping surface

areas of approximately 1.00'cm2

using 47mm-diameter cloth
swipes. These samples were sent fo an off-site laberatory and
analyzed for alpha and beta activity. |

) 54
ﬁeasurement results were inferpreted relati&e to ‘the DOE
guideliﬁes listed in table 2-7. The long-lived gross alpha
airborne radioacti#ity measurements were interpreted felative to
DOE derived concentration guidelines for radium, urenium, and
thorium (table 2-8). Samples of residue and scale were

collected from areas in each structure that exhibited elevated

ar—

radiation readings. The results of gamma-ray spectrometry
analees of these samples were used to indicate the appropriate
DOE air concentration guideline to apply to a particular

structure.

Quality control measurements were also made..>As a rule,
approximately five percent of the surface measurements were
repeated in-erder to verify originel meaSurements. About 10
percenf-qf swipe samples were recounted. .Comparison of this
information with appropriate sample resultserevealed'reasonable,

acceptable agreement.
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TARLE 2-7

SUIMHARY OF RESTDUAL CONTAMINATION GUIDELINES FOR THE WSCP, 1986

Page 1 of 2

BASIC DOSE LIMITS
The basic limit for the annual radiation dose recelved by an Individual member of the general public 1s 100 mrem/yx.

" SOIL (LAND) GUIDELINES (MAXTMM LYMITS FOR UNRESTRICTED USE)

' . b
Radlonuclide Soll concentration (pCl/g) above back‘ground“ &
Rad lum-226 5 pCl/g, averaged aver tha first 15 om of soll below ths surface; 15 pClIg wvhen weuged aver
Rad {um-228 any, 15 cm-thick soil layer below the surface hye:.
Thorium-230
Thorium-232

-

Soll sulacu.nes will be calculated on a site-specific basts u.sLna the DOE marual developed for this -
use. :

Other Radiormeclides

STRUCTURE GUIDELINES (MAXTMUM LIMITS_FOR UNRESTRICTED USE)
Alrbome Radon Decay Products

Generlc guldelines for concentrations of alrbome radon decay products shall apply to exlsting occupled or habitable structures on private property that are intended for
unrestricted use; structures that will be demolished or burled are excluded. The applicable generic guidelina (40 CFR 192) is In an ‘occ\.plad or habitable bullding,

objocilvn of remedisl action shall be, and reasonable effort shall be made to achieve, an anmul average (or equivalent) raden decay product concentration (including
background) not to exceed 0.02 WL, In sny case, the radon decay product concentration (including background) shall not exceed 0.03 WL.

Romedial actions are not
required in order to camply with this guldaline when there Ls reasonabla’ assurance that residual radloactive materials are not the cause.

External Gamma Radlatlon o o ) - '

The average level of gamma radlstion insids a bullding or habitable structure on a site to be released for unrestricted use shall not exceed tha background level by more
than 20 uR/h.

Indoor/Outdoor Structure Surface Contamination
e
Allowable Surface Residual Contamination

(dpm/100 cm )
£ . g, h : h, & h, }
Radlomuclide Average . Maximum Removable
Transuranics, Ra-226, Ra-228, Th-230, 100 300 20
Th-228, Pa-231, Ac-227, I-125, I-129
Th-Natural, Th-232, 5r-90, Ra-223, 1,000 : 3,000 220

Ra-224, U-232, I-126, I-131, I-133
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TABLE 2-7 (cont.)

~Page 2 of 2

Indoor/Outdoor Structure Surface Contamination cont.

s . =
Allowable Surface Residual Contamination

(dpm/100 em’)

Radlomclldef : i Average & h Haxln;mhl t . ﬁmableh' :

U-Natural, U-235, U-238, and us&latd © 5,000 alpha 15,000 alpha 1,000 ;lpha
decay products ’

Beta-gamma emitters (radionuclides with 5,000 betalvgamna' 15,000 betalgm 1,000 betalsaﬁma

decay modes other than alpha emission
or spontaneous flssion) except Sr-90
and others noted above’

-
-

These guldelines take into account ingrowth of radlum226 from thorium-230 and of radlum-228. from thorium-232, and assuve secular equilibrium., If
either thoriun-230 and radium-226 or thorium-232 and radium-228 are both present, not in secular equilibrium, the guldelines apply to the higher

. concentration. If other mixtures of radiomuclides occur, the concentrations of lndl.vl.dual radiomuclides shall be reduced so that the dose for the
mixtures will not exceed the basic dose Limit.

These guldelines represent unrestricted-use residual concentrations above background averaged across any 15-om-thick layer to any depth and over
any contigucus 100-m surface area. '

5 .
Localized concentrations in excess of these limits are allowable provided that the average over a 100-m area is not exceeded

A \;orklna level (WL) is any cambinatlon of short-lived radon decay products In 1 liter of alr that will result in the ultimate emission of 1.3 x
10" MeV of potentlal alpha ensrgy.

A: u.ud in this table, dpn (disintegrations per minutae) means the rate of emlssion by radloactive material as datemuud by correcting tha counts
per minute observed by an appropriate detector for background, efficlency, and gemtrlc factors assoclated with tha instrumentation.

Where surface contamination by both alpha and beta-gamma-emitting radlomuclides exists, the llmits established for alpha and beta-gasma-emitting
" radlonuclides should apvply mdependem:l.y.

: . 2
Heasu:snents of average contamination should not be averaged over more than 1 m .

For objects of less surface area, the average shall be
derived for each such object.

The average and maximm radlatlon levels associated with surface contamination resulting from beta-gamma emitters should not exceed 0.2 mrad/h and
1.0 mrad/h, respectively, at 1 om,

- 2
The maximun contamination level applles to an area of not more that 100 am .

J'Ihe ' mt of removable radicactive material per 100 m of surface area :hould be deLMped by wiplng that area vith dry filter or soft absorbent paper, applylns r“?ﬁ\‘“h\

V
nndzf sressure, and measuring the amount of radloactive macetLaL on the vipe with roprlate Instrument of known efflclency. Hhen removable contamination on .

object. of surface area less than 100 an is determined, the m:clvlty per unit area shau;d be based on the actual area and the entire sucface should be wived. The



TABLE 2-8

PERM[SSIEIECINCENIRATIQ‘INAIRM40—KI]RPDRKWEEK*-

' Radlcrmcllde concentration (uCi/ml)

U -238 o 7 X E-11
Th-232 3 X E-11
Ra-226 ' 3 X E-11

* All BNI air concentration measurements (ioﬁg—lived gross alpha
- activity) were compared to cne of these values deperding on
‘which radiomuclide was present in more significant

concentiation_s in scale and _midue samples. The concentration
of Ra~226 was never significant campared to U-238 or Th-232.
The concéntration of any other isotope(s) in the scl:ale‘o'r

residue samples was never determined.
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The BNI reports also review pertinent historical information

“about the site as well as the specific structures. Structural

design and current structural status are described and, flnally,

each report includes a written list and photographlc 1nventory

of equlpment in each structure.

The BNI characterization activities began in March 1986 and were
termineted in May 1986. At that time radielogical surveys had
been initiated for only six structures at the WSCP. The
structures surveyed by BNI are 201, 301, 403, 404, 405 A, and
405 B. The survey reports are in various degrees of
completeness deéending_on the stage of the survey when BNI's
activities were}halted. 'Even though the characterization was
halted before completion; the data revealed significant |
contemination of the buildings. This was expected; Buildings
201, 301, 403, 404, 405 A end'405 B processed uranium. The
following text describes BNI's radiological survey results for

each of the six structures surveyed.
Building 201

A grid system was marked on the fleor, walls and ceiling of this

building-in accordance with table 2-6 (gross floor area

'69,160ft2). There were six distinct areas within Building

201; warehouse,,production area, non-production upper levels,
maintenance area, service area and office area. Over two
hundred pieces of equipment were identified and tagged, but were

32



not surveYed."Nb‘subsurface investigations were performéd; The
resﬁlts of gamma-ray spectrometry analyses of scale and residue
samples revealed that the principal radionuclide present is
uranium-238. This was expected as no thorium was processed in

this building.

Results of the radiological survey are summarized as follows: 1)
the general work areargir monitoring range was 1E-13 to 4E-12
uci/ml; 2) the breathing zone air monitoring range was 6E-12 to
2E-11 uci/ml;-B) gammé-ray exposﬁre rates 1 meter above the.
Building 201 floor ranged from 6 to 175 uR/h; 4) transferable

alpha and beta activity on étructure surfaces>ranged from <5 to :

it

28,000 dpm/100cm2 respedﬁiveiy; 5) directly measured alpha
radiation on=building surfaces ranged from 34 to 118(006
dpm/100cm2; and~6) directly measured beta-gamma dose fates on
bﬁilding Surfaces:fanged from 0.02 to 50 mrad/h. Concentrations

of radon daughters and thoron daughters were each less than 0.02

WL.

The results of 54 éWipe sample analyses of the warehouse floor

were all less than lOOO,dpm/lOOcm2

alpha.and beta. Based on
directly measured alpha levels oniy 75 pércent of the floor
measurements were below guidelines; of 212 measurement results,

Z_alpha (13 greater than

50 were greater than 5000 dpm/100cm
15000 dpm/lOOcm2 alpha) and 53 greater than 1.0 mrad/h. The

walls and ceilings of this room were not surveyed. One grid‘
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~ location exceeds the gamma-ray exposure rate guideline with a

reading of 49 uR/h.

For the production area and non-production area upper‘levels; 95
percent (280 total measurements) of the floor measurements were
below guidelines for transferable fadidactivity. However, only
17 percent of the floor measurements were below the quidelines
for direct radiation kevelsm The walls and ceiling surfaces
were not surveyed. Many measurements ongamma—ray exposure rate

exceeded the guidelines; the maximum was 175 uR/h.

All but one of the 166 transferable radioactivity measurements
on the floor of the ﬁaintenance and service areas are below
guideline vélues. One measuremeht'exceéded-;ooo dpni/lOOcm2
transferable beta activity. In regard to 560 direct
measurements, 459 and 413 of the floor méasﬁrements are below
the guidelines for alpha and bgta, respectively.' Only a small
fraction of the.total wall and ceiling surface for these areas
was Survgyed; therefore, nd definite statements can be made
about the surface radioactivity with respect to guideline

values. JAll measurements of gammafray exposure rate in this

area were below guidelines.

All floor, wall, and ceiling measurements in the office area,
both direct (total 268) and transferablei(total 107) are below
guideline values. All measurements of gamma-ray exposure rate

in this part of the building were below guidelines.
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Building 301

A grid system was marked on the floor, walls and ceiling of this

building (gross floor‘area 68,000 ftz). The building was
divided into two‘distinct areas for the‘survey, the production
area and ﬁhe office area. No equipméht was inventoried or
.surveyed and no subsurface investigatiqns were performed. The
résults of gamma-ray ébectrdmetry analyses of scale and residue
samples revéalédfthat the principal radionﬁclide present is
uranium-238. - Significant, but much lower concentrations of
Th-232 were detected. This was expected as thorium processing

occurred in this building.

Results of the survey are summaiized as follows: 1) genéral
work area airborne concentrations of long;lived gross alpha
activity ranged from 8E-14 to 6E-1§ uCi/ml; 2) breathing zone
airbofne activity ranged from 2E-12lto 9E-12 uCi/ml; 3) gamma
ray exposure rates 1 meter above the floor ranged from 6 to 355
uR/h} 4) transferable ‘alpha and beta radioactivity on structure
'surﬁaces ranged from <5 to 1000 dpm/lOOcm2 respectively; 5)
directly measured alpha radiation on surfaces ranged from <144
to 43,000 dpﬁ/ldOcmz; and 6) directly meésured beta-gamma dose
rates,rahged from 0.02 to 12 mrad/h. Radon daughter and thoron
daughter concehtrations ranged from <0.01 to 0.02 WLAand 0.04 to

0.1 WL respectively.
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The main plant walls, the ceiling, and the upper floors were not

surveyed. Results of the 52 transferable radioactivity

 measurements made on the lower floor and inside partition walls

were all below alpha and beta guidelines. Regarding the 133
direct alpha radiation measurements, 99 were greater than
guidelines and nine heasurements were gfeater than 15000_dpm/100
cmz.’ In regard to beta/gamma dose rate, oniy three of 133
measurements were below guidelines. Approximately one-half of
the 172 gamma¥ray exposure réte measurementé were greater than

guidelines.

In the office area, all measurements of direct and transferable
radioactiﬁity.dh the floor, walls and ceiling of the first level
were bglqw guidelines. All gamma-ray exposure rate‘measurements
were below guideiines. ‘No measurements were made on the second

level of the office area.
~Building 403

A grid system was marked on the floor, walls, and ceiling of
this building (gross floor area.17,806 £t2). The building

was divided into two sections, the extraction area'apd the‘
noﬁ;extraétiénjarea; More than'one‘hundrgd pieces of equipment
wére taggéd and surveyed. No subsurface investigations wére
performed. Thé results df gamma-ray spectrometry analyses of

scale and residue samples revealed that the principal
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radionuclide was U-238. Much smaller but significant quéntities

of Th-232 were also present.

Resuits of the survey are éUmmarized as follows: 1) general ‘ |
work area air monitoring 1E-13 to 1E-11 uCi/ml; 2) breathing .ﬁ
zone air monitoring 5E-12 to 6E-1l uCi/ml; 3) gamma-ray exposure |
rates 1 meter above the building-403 floor ranged from 15 to 694

uR/h; 4) transferable alpha and beta acti#ity on sfructure

surfaces ranged from <11 to 5,900 dpm/lOOcmz: 5) directly

méasured beta-gamma dose rates on building surfaces ranged from

0.02 to 30 mrad/h; and 6) radiation measuremenfs on 113

-identified pieces of equipment revealed that most of these items =
were contaminated in excess of DOE guidelines. Radon daughtef

and thoron daughter concentratiohsIWere measured as high as 0.1 ;

and 2 WL, respecti&ely.

For ‘the extraction area, of 55 swipe analyses of the floof, only
one measurementuexceeded guidelines. Only one of 78 wall and
ceiling measuréments exceeded guidelines. Each of the two
measurements just mentioned that exceed guideiines do so for
both alpha and beta dpm/100 cm?. Of the 143 direct floor ,
measurements; 83 exCeeded'alpha'guiaelines and 124 exceeded the
beta dosefrate limit. Of the 89 wall and ceiling ﬁeasurements,
14 exceeded alpha guidelines and 24.éxceeded the beta-dose rate

1limit, Twehty—four of thirty-two gamma-ray exposure rate

measurements exceeded guidelines. All radon daughter and thoron
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daughter concentrations were less than 0.01 and 0.06

respectively.

In the non-extraction area, 31.of 98 swipe analyses of the fleor
and four of 206 measurements of the walls and ceiling exceed
guidelines. In regard to direetly measured alphevradiation, 311
of the 356 floor measurements,vand 4) of the 230 wall and
ceiling'measureﬁents exceed guidelines. For beta-gamma

radiation, 326 of the 356 floor measurements and 60 of the 230

‘wall and ceiling measurements exceed guidelines. All eighty of

the non-office'space gamma-ray expesure rate measurements
exceededvéuidelines. Radon daughter and thoron daﬁghter
concentrations in the non—offiee.area*were measured as high as
0.1 and 2 WL, respectively. The small amount of office space

withinfthevextraction area meets all release criteria.
Building 404

For the characterization of Building 404 a measurement grid

system was marked on the floor and walls of the main plant and

‘eleven rooms in the building. One hundred and fifteen pieces of

equipment were tagged and surveyed; From the residue and scale
samples ‘analyzed, it was determined that the principal

radionuclide present was U-238.

Results of the survey are summarized as follows: 1)
concentrations of airborne radioactivity in the breathing zone
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samples ranged from 7E-13 to GE—lomCi/ml, while the adtivity
of the long-lived gross alpha concentration in the general work
area ranged from 1E-13 tojSE-IZmCi/ml: 2) gamma-ray exposure .
rates 1 meter above the floor in Building 404 rénged from 6 to
94 uR/hr; 3) transferable alpha and beta aétivity on the

2

structure surface ranged from 11 to 1200 dpm/100cm“, and from

4 to 3550 dpm/lOOcmz'respedtively; 4) direct measurements of
alpha activity on?buiiaing'surfaces ranged from 88 to 89,000
.dpm/100cm2; 5) directly measured beta/gamma dose rates on
building surfaces rangéd from 0.02 to 309 mrad/h; 6).r5diétidn
nmeasurements on 115 pieces of equipment in the building revealed
that most of the items were'cohtéminated in excess of DOE
.guidelines; and 7) the concentration of airborne radon déughter

‘concentrations were <0.01 WL and thoron daughter concentrations

ranged from <0.01 to 0.02 WL.

For the purpose of the survey, Building 404 was subdivided into”
the main plant area (first and second levels) and eleven
individual rooms. Based on the measurements made in the main
plant, the following conclusions can be drawn. Using fhe

~ guidelines for uranium, swipe sample analyses show that 44
percent (158Atota1 alpha and beta measurements) of the floor and
all of the wall and ceiiing:surfaceé are below guidelines.

Based on quideiines for direét alpha measurements, 183 of 287
total floor measurements and 151 of 155 total wall and ceiling

measurements were below guidelines. Based on beta/gamma
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radiation level, 236 of the 287 floor measurements and 150 of

the 155 wall and ceiling measurements were below guidelines.

When the eleven other rooms were surveyed, the following
conclusions were reached. Based on guidelines for transferable

radicactivity (alpha and beta), 85 percent of the floor (92

total measurements), 84 percent of the wall (612 total

R . ;
measurements), and all of the ceiling measurements (60 total)
were below guidelines. With regard to direct alpha, 63 percent
of the floor, 84 percent of the wall, and all of the ceiling

measurements--113, 307, and 30 total measurements, .

‘respectively--were below guidelines. Beta/gamma radiation

measurements (same totals as direct alpha measurements) indicate

that 70 percent of the floor, 91 percent of the wall, and 91 {

percent of the ceiling surfaces were below guidelines.
Building 405A

For purposes of this characterizétion, a grid system was
established on all interior surfaces of ‘the building (gross
floor area 1900 ftz). This building consists of a large
maintgﬁance area and a small storage rooh. Nineteen pieces of
equipment_were tagged and surveyed in this building. No
subsurface inﬁestigations were perféfmed. 'Gamma-ray'_
spectrometry analyses of a‘single sémple of bulk matefial
collected from this building indicated that the principal

radionuclide present is uranium-238.
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Results of the survey aréAsummarized as follows: .1) general
work area air monitoring, 2E-13 ;o 2E-12 uCi/ml; 2) breathing
zone air monitoring, 1E-12 to 2E-11 uCi/ml; 3) gamma-fay
exposure rates 1 ﬁeter above the floor ranged from <10 to 27
uR/h; 4) transferable alpha and beta activity on structure
surfaces rangéd from <11 to 400 dpm/IOOcmz, and <4 to 500
dpm/looém2 respéctiveiy; 5) directly measured alpha radiation
on building surfaces r;ngéd from 80 to 50,000 dpm/100cm?; 6)
directly measured beta-gamma dose rates on building surfaces
ranged from 0.02 to 13 mrad/h; and 7) radiatioﬁ measurements on

19 identified pieces of equipment‘revealéd‘that 12 of these

 items were contaminated in excess of DOE guidelines. The radon

‘daughter and thoron daughter concentrations averaged 0.001 and

0.002 WL, respectively.’

Transferable activity analyses indicate that all surfaces ' ‘

(floor, wall, ceiling--18, 53, 16 total measurements

.respectively) in each room meet guidelines. Based on guidelines

for directly measured alpha radiation levels, 48 of the floor
measurements, 57 of the interior wall measurements; and all
ceiling measurements were less than guidelines (62, 58 and 19
total measﬁrémenthrespectively). In regard to surface
beta-gamﬁa dose fate.iimits, only seven of the'floor
heasureménts-meet guidelines. ,Unlike.the floor, 52 bf the wall
and 17 of the ceiling measurements aré less than the beta-gamma

dose rate limits. The total number of measurements of
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beta-gamma dose rate were the same as for directly measured

alpha radiation.

'Building 405B

Area 405B is an open'pad (gross area- 4000 ftz) which provides

a location for dust collectors aﬁd vacuum cleaning system for
buildings 403 and 404. The dust collectors and vacuum unit are
still present on the pad. A grid system was marked on the
concrete pad, and three pieces of equipment were tagged and
surQeyed. No éubsurface investigaﬁions Vére performed.
Gémma-ray spectrometry analyses of a bulk sample collected from
each of the dust collectors indicated that the principal

radionuclide present is uranium-238.

Results of the survey are summarized as follows: 1) the

concentration of airborne radicactivity in the breathing zone

 ranged from 2E-12 to 4E-12 uCi/ml; 2) gamma-ray exposure rates

1 meter above the Area 405B pad ranged from 14 to 74 uR/h; 3)
transferable alpha and beta activity on the pad ranged from <11

to 377 dpm/100cm?

,-and <4 to 688 dpm/lOOcmzﬂrespectively; 4)'
directly measured alpha radiation dn the'pad surface ranged from
170 to 14,281 dpm/lOOcmz; 5) directly measured beta-gamma doée‘
rates on thg pad surface ranged from 0.06 to 2.4.mrad/h: and 6)
radiation measurements on three identified pieces of equipment

revealed that all of these items were contaminated in excess of
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applicablé DOE guidelines. No measurements were made of radon

daughter or thoron daughter concentrations.

All measurements (23) of transferable radioactivity on the
concrete pad were below guidelines. As for directly measured
alpha radiation, 13 of 93 measurements were below guidelines.-‘
Regarding directly mea§ured beta—gamma dose rates, 41 of 93
measurements were belaﬁ'guidelines. Directly measured alpha and
beta-gamma-levels inside‘the‘dust Collecﬁors exceed guidelines
ranging from 1954 to 84107 dpm/lOO‘cmz.and 0.1 to 296 mrad/h

respectively.

2.2.1.4 WSSRAP Area 408 Radiological Survey, July 1987

The scope of the survey was to determiné the levels of fixed -
versus rembvable alpha activity on the flobrs, walls'and
equipment, and to determine beta and gamma radiation dose rates
in Building 408. The survey was conducted by the current PMC in
July 1987 (Reference 23). The intent of the sur&ey wés to
evaluate whether the building could be used for storage and
warehousing for the WSSRAP. The building was determined to be
radiologicaliy suitable for storage;‘but PCB's were later found

" to be present in the building, rendering it unsuitable.

Building 408 is located in the east central area of the WSCP.
This building is a one-story cinder block building divided into
six sections. The east half of the buiiding was a receiving
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warehouse. The west half is a collectionféf various maintenance Feit
shop areas. There is also a garagé area, firefighting equipment
storage area, office area and a small-parfs décontaminatiqn
bay. The total floor area of the building is 68,400 sq. ft.
Numerous pieces of eéuipment, machinery, shelving, benches,
desks} and small pieces of hardware remain in the building.

W :
A grid system was established to aid in the characterization
.‘(figure 2-4). The building was divided into 112 grid blocks.
There were 14 grid points along the north-south_X-axisband.eight
along the west-east X-axis. The points on the Y-axis were
numbered one through 14 and.the points along the X-axis were
labéled with letters of the alphabet (A-H). Aall measurements - -
wére made at the centervof four grid blocks, resultiﬁg in a - C
total of 56 measurement locations on the floor. The coordinates
of the wall grid.sjstem wefe the same as thé floof. Readings on

the floor were designated with an F-and on the wall with a W.

Alpha and beta measurements were made at 56 locations on the ‘
floor and 36 on the wall. Alpha swipes were made at these same '
locations. Alpha measurements were made on the wall at three
feet above the floor. Beta measurements»were made with the
probe béihg held three feet (one meter) from'fhe‘surface being

measured.

The direct alpha measurements were made with a Ludlum Model 43-5
Alpha Scintillation probe connected to a Model 2220 Ratemeter
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Scaler. The response of the instrument was checked daily wifh a
Th-230 source. The alpha swipes were counted on a Ludlum Model
'43—10 alpha counter, connected to a Ludlum Model 2000 scaler.
Both instruments were source-checked daily with a Th-230 |
source. The beta-gamma measuremehts_were made with a Ludlum
Model'44-40‘shielded pancake'prgbe hooked to a Ludlum Model 2226
ratemeter/scaler. The instrument response was sourceéchecked
daily with a SrY-90 soche. 'All the detectors and meters were

calibrated semi-annually.

The gamma response measurements. were made with a 2 in. X 2 in.
NaI detector Ludlum Model 44-10-2 used with a Ludlum Model 2220
ratemeter scaler. Th=2 detector was cross-calibrated with a.

_pressurized ion chamber (PIC), for gamma exposufe..'

Most of the large pieces of équipmeht and machinery in the
building were surveyed using the shielded pancake probe Model

44-40 with thé Ludlum Model 3 ratemeter.

The results of the direct alpha survey on the floor had a mean

2

of 792 dpm/100cm® with a standard deviation of 822. The

removable alpha-activity smears had an average of 50 -
dpm/lOOcmz with a standard deviation of 50. The direct alpha
survey measurements of the walls had an average valuéAof 558

dpm/lOOc_:m2 with a standard deviation of 1322. The 31 alpha

2

swipe samples had an average of 37 dpm/100cm“ with a standard

deviation of 81.
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- The 56 beta survey measurements three feet from the floor

surface'ﬁad an average of 42 cpm with a standard deviation of
37~ The 36 measurements on the‘walls gave a meah reading of 37
.cpm with a standard deviation of 72 cpm. The 28 gamma exposure-

- measurements gave a mean value of 7 uR/hr, with a standard

deviation of one. The maximum exposure reading was 12 uR/hr.

8
The survey of the‘equipment‘indicafes that most of the equipment
in the building is contaﬁinated. The only survey done on the
equipment is done with a beta-gamma detector. 'All equipment
with greater than 100 cpm beta has been tagged, giving tﬁe
maximum énd_average'counts for that pigce,of equipﬁent. These
equipﬁeht measurements are uéefui.(i.e. need not be repeatéd)
since they were made in accordance with the specifications of
Section 4 of this sampling plan.

The ﬁeasurements of structural contaminants in Building 408 show
the contamination to be”random.. Only one locatidn surveyed had

fixed activity greater than 4000 dpm/lOOcm2

; at 9AW, the
reading was around 7000 dpm/lOOcm2 direct and 400 dpm/lOOcm2

removable.

The data collected for this report is valid but there is no .
information about the structural steel or the exterior of the

building. Also, since all beta-gamma measurements on the walls
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and floors were made at three feet from the wall sdrface, the

walls and floor need to be resurveyed'with the detector held at

contact with the surface being measured.
2.2.2 Asbestos Contamination Studies

Thls ‘section provides a brief summary of previous studles for
interior asbestos-conthining material (ACM) at the WSCP. Two
1nvest1gatlons to identify ACM at the WSCP have been conducted.
These investigations found ACM to be present in all pipe
ineulation sampled and.in some siding. Studies have also
identified ACM present in the insulation on outdoor overhead
utilities;;these studies will be discussed only"bfiefly'here,
hoﬁever, because outdoor utilities are not in”the'scope of this

o plano

Sampling- for preliminary identification of interior
asbestos-containing materials (ACM) was conducted in August 1986
(Reference. 6) and May 1987 (Reference 7). The objective of the
interior bulk sampling was to identify typicai~building.
‘materials which contain asbestos such as equipment insulation
rather than to_eonduct a comprehensive survey of the site for
ACM (Reference 6). Bulk samples were cbliected from Buildings
101 (feed sampllng and preparation), 401 (steam plant), 407
(laboratory, 409 (cafeterla) and 410 (administration).

Materials sampled were pipe insulation (101), steam valve
insulation (401), corrugated siding (lbl, 401), floor tile (407,
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410), duct insulation (409/410) and acoustical ceiling tile

(407, 409, 410). A single sample was taken of each material

listed above.

Results of sample analysis are showﬁ in table 2-9. :The
investigation found that ACM was present as pipe insulation,
steam valve insulation, heating’duét insulation, and corrugéted
siding.. Asbestos concentrations in these méterials ranged  from
15-30 percent in pipe insulation to 50-75 percent in'duct

. insulation. Any material containing more than one percent

asbestos_by-weight is defined as asbestos-containing material.

Further investigations-will be needed to quantify the amount of
'ACM inside the buiidings at the WSCP since the original studies‘
were not comprehensive and did not estimate volumes. A detailed
outline of sampling locations and procedures is presented in

sections 4.1.2 and 4.2.2.

A survey to determine the asbestos content of insulation on
outdbor overhead utilities was conducted in November 1986
(Reference 18). The objective of the'exteriof bulk sampling was
to characferize the presence of ACM on outdoor overhead utility
pipe lines. .Samples were collected from 10 locations‘within the
chemical plant complex (see figure 2-5). The sampling locations.
were selected so that insulation on all types of pipe (steam,
raffinate, ethylene‘dlycol, and procesS) and all sizes of pipes
of each type could be sampled. 1In total, 42 samples were
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Table 2-9
INTERTIOR ASHESTOS—-CONTAINING MATERTAIS (ACM)
Tocation Material Date Results
Source

Sampled

Bldg. 101 Plpe Insul. ’ 8/86 . 15-40% 1
Bldg. 101 Pipe Insul. 8/86 30-55% 1
Bldg. 101 Siding 8/86 15-30% 1
Bldg. 401 Steam Valve Insul. 8/86 15-30% 1
Bldg. 401 . Siding 8/86 15-30% 1
"Bldg. 407 Floor TJ.le 8/86 o] 1
Bldg. 407 Ceiling Panel 8/86 0 1
Bldg. 408 Pipe Insul. 5/87 20~30% 2
Bldg. 408 - Ceiling Panel 5/87 0 2
Bldg. 408 Ce:Lllng Panel 5/87 0 2
Bldg. 408 Ceiling Panel 5/87 o 2
"Bldg. 409 ' Ceiling Panel 8/86 0 1 ‘ (
Bldg. 409/410 Duct Insul. 8/86 50-75% 1
Bldg. 410 Floor Tile 8/86 0 1
Bldg. 410 Floor Tile 8/86 0 1
Bldg. 410 Ceiling Panel 8/86 (o} 1

Sources:

MK Ferguson, 1986, (reference 6)
metaTRACE, 1987, (reference 7)
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collected. Each sample was a complete cross-section of the pipe

‘insulation including sheathing.

Results of sample analysis are shown in table 2-10. Asbestos
was present at more than one percent in all but one insulatioh»
sample from steam pipes. Asbestos was also present in all

samples from raffinate pipes and process piping. Twelve

}ethylene-glycol line éémples.were collected; four were

analyzed. All four analyzed were'positivé for asbestos; three

. of the four contained more than one‘perCent asbestos.

The level of asbestos in these samples ranged from trace amounts
(0.1% or less) in two of the samples to 50-60 percent. of 31
samples analyzed, two had trace amounts, three had 1-5 percent

and all of the rest (26) had more than 10 percent.

The resuits of sampliﬁgvfor'ACM show that asbestos is present at
varfing levels in many forms throughout the chemicél plant
complex. Extrapolatiné from the pipe insulation sampled, it can
be concluded that all interior steam;.raffinate, procéss and
ethylene-glycol pipe.insulafion contains asbestos, and-

additional sampling of these lines is unnecessary; all

 insulation on.these lines will be considered,ACM.
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" Table 2-10
ASBESTOS QCNIENT QF
PIPE INSULATION CN OVERHEAD UTILITTES

(All Samples Collected an 11/17-18/86)

Iocation’ Pipe Type Results
NW Corner steam 40-50%

Bldg. 105 ethylene glycol not analyzed
ethylene glycol trace
ethylere glycol not analyzed
ethylene glycol (elbow) 20-30%
ethylene glycol 5-10% .
ethylene glycol | not analyzed

‘NE Corner = steam 45-50%
Bldg. 105 process’ 40%
. process 20-30%
process not analyzed
‘process 30%
process not analyzed
ethylene glycol not analyzed
ethylene glycol not analyzed
NW Corner steam 35-40%
Bldg. 403 ethylene glycol not analyzed
: ethylene glycol 1-2%
process 40-50%
process 10-20%
process 1-2%
process 10-20%
Bldg. 407-410 ethylene glycol not analyzed
ethylene glycol not analyzed
process 20-30%
NE Corner raffinate 25-30%
Bldg. 201 raffinate 20%
steam 40~-60%
N. Center =  process - 25-30%
Bldg. 201 raffinate 40-60%
- - raffinate 20-30%
steam (elbow) trace -
steam (elbow) 40-60%
. NE Corner raffinate 20-30%
Bldg. 201 S
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Table 2-10 (cont.)

Iocation ~ Pipe Type Results

SW Corner steam 25-30%

Bldg. 406

W. Center raffinate 50-60%

Bldg. 406 raffinate 20-30%
raffinate 30-50%
raffinate (elbow) not analyzed

E. Center Steam " 1-2% '

Bldg. 301 steam 45-50%
steam 40-50%

Source: Weldon Spring Site Remedial Action Project, 1987
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When present at a high concentration, asbestos is distinctive
appearance. Viéual inspection of interior piping has shown tt
insulaﬁiqn oﬁ hot water, céndensate, city water, freon and
servicé\water lines probablf,cdntains-asbestos. Other
asbéstos—containinq materials observed include boiler jaékets,
gaskets, cord, tape,_reactor insﬁlation bricks and insulating
blankets;‘ Tfansite (a mixture of cement and asbestos) siding

was used on the exteridbr of many buildings.

Review of building épeéifications indicates that vinyl asbestos
tile was used on the floors in somé buildings. Finally, common
building'matérials from the era when the plant was built

tfpically contain aébestds. These include caulk, cold-applied

adhesive, roofing asphalt, and mastics. -

In summary, it is known that asbestos is present in a very high

" proportion of the insulating materials found at the WSCP. The

presence of asbestos is questionable in only a few categories of

insulation materials. These cases will be addressed in Section

4.1'2.
2.2.3 Previous Chemical Studies of Buildings

Bechtel National, Inc. (BNI) produced the only known chemical
characterization study of the buildings at the WSCP (reference
1). To date no other reports on the chemical characterization

of the buildings have been discovered.
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From March to May 1986, BNI was contracted under the DOE to
chemically and radiologically characterize the WSCP. The
contract was prematurely terminated before BNI could complete
the chafacterization. Brief chemical characterizatidn-sufveyé
of Buildings 201, 301, 403 and 404 are inqluded in the report |
submitted November 1986l The usefulness of the data acquired
from BNI's chemical characterization isilimited: only pH and
combustible gas measuféments;were taken and only in a few
locations. The pH of all fluids and materials tested was 7 and
no combustible gases were detected using an Enmet CG-100

combustiblé-gas indicator.
The following is a summary of BNI's measurements.

Seveh'pH samples were taken from the interior of the Green Salt
‘Plant, Building 201: sumps in rooms 103 and 107, a paste of
white powder'in rbom 107, a wipe of yellow powder in room 111, .
the inside flange on the top of an anhydrous HF tank on the
second level of Building 201 and a pool of sganding water in

S

room 105.

W?ter in a canal in the floor of Building 301, the Metals Plant,
had a pH of 7. The air in Building 301 was monitored for

combustible gases, and none were detected.

Six floor sumps in the non-extraction section of Building 403,
the Chemical Plant, were inspected. The water in all six pumps
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~ was tested with litmus paper. ' An Enmet (CG-100) combustible gés
indicator did not produce any positiﬁe readings from the head

spaces above the sumps.

The head spaces above the floor sumps in Building 404, the
- Metallurgical Pilot Plant, were monitored for combustible

gases. None were detected.

4

W
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SECTION 3; DATA NEEDS/WORK PLAN OBJECTIVES
3ed Radiologicél

This work plan is intended to set forth the method by which the

buildings at the WSCP will be radiologically characterized. The

- plan describes the areas to be investigated, and the sample

collection and analytical methods to be employed.

The widespread use of uranium andlthorium.at the WSCP gives rise

to the need to radiologically characterize the WSCP bﬁildings.

This characterization effdrt will include building exteriors,

building iﬁteriors, and equipment within~£he-buildings. .The
characterization results will be considered in regard.to both g
salvage'bperations‘and disposal plans. No characterization
measuremehtsvwill,be made on strﬁctures or equipment identified ' |

by previous studies as being contaminated in excess of surface

contamination guidelines.

Some previous effort (RETA, 1978; BNI, 1986; recent WSSRAP site

efforts) has been made with regard to radiological

- characterization of the structures at the WSCP. The results of

these efforts are summarized in Section 2 of this work plan.
Generally, these reports indicate that buildingleOl} 301, 403,
404, 4054, ahd 405B do not need further charactérizatibn because
they contain contamination in excess of surface contamination

guideiines.
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- Building 408 requires characterization of interior floors, walls,
interior ceilings, some equipment, and all exterior surfaces.
‘The necessary fadiologicai characterization efforts required in

Building 408 are described more completely in Section 4.2.1 of

i
t

‘this work plan.

All other buildings (and 1nterlor equlpment) need to be subjected
to a full radlologlcal bharacterlzatlon effort. ‘This effort is
described, in general and per building,‘in Section 2.2.1. of this

work plan.

'.Other efforts requlred for all buildings except 201, 403, 404,
405A and 405B are the oollectlon of re51due sample(s) -to 1dent1fy
the contaminating radlonuclldes and a comprehen51ve inventory of
equipment'withinjeach building. A reonirement for all buildings
is the collection of concrete samples'to indicate the depth of

potential concrete contamination.
3.2 Asbestos - Containing Materials

An extensive inspection conducted duringothe preparation of this
work plan has shown that asbestos—contaiﬁihg insulation materials
are ubiquitous inside and outside the chemical plant buildings.
Additional data are needed only to characterize the presence of
asbestos in eelected_building materials found in the chemical
plant buildings and to estimate the quanﬁity of asbestos

requiring removal.
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To provide for safe removal and dispogél of ACM from all
buildings on the site; it is necessary to determine whether
asbestos is preéent in those types of insulating materials as yet
uncharactefized in each building. The objective of this work
plan is to describe the areas to be investigéted, the sample
collection and analytical methods to be employed, and to estimate
quantities of ACM.

‘ %
The characterization of asbesfos-containing matériéls will
consist of the following subtasks: 1) collection of bulk samples
of selected bﬁilding materials;‘Z) analysis of samples} and .3)

estimation ¢of extent of ACM.

3.3 Chemical

The preliminary nature of previous studies on chemical
characterization of the buildings indicates that additional data
will be required to locate and to identify chemically

contaminated areas and equipment.

Existing chemical data covers only four of the buildings. Since
this data is very preliminary, it is necessary to identify the
presence of chemical contamination in the tanks, process

equipment, process piping, sumps, and spilldge areas. -

The chemical portion of the work plan consists of specific ;
descriptions of the following: 1) sampling rationale; 2) ' o
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 sampling procedures; 3) sample analysis; 4) quality assuranée: 5) éf

data documentation; and 6) feporting requirements.

=
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SECTION 4 SAMPLING
4.1 Sampling Rationale

This section is divided into three subsectlons-—radlologlcal | ' ;
- asbestos- contalnlng materials and chemlcal Each subsectlon
presents the rationale for performing the requlred

characterlzatlon.»
4.1.1 Radiological

This plén describes the methods that'wil; be used to determine
which buildings and equipment in buildings at the WSCP can be
 released for unrestricted use. The release criteria considered :

here are relative only to radioactive contamination.

The’primary.objective in characterizing the structures at the
WSCP is to determine the current radiological status of each
structure. Additionally, a comprehensive inventor; will be made
.of equipment and materials associated with each structure. The
characterization results will descrlbe the locatlon and

magnitude of contamination of the structure and equipment within

the structure.

Based on the characterization resulﬁs, building struétural
material and interior equipment will be segregated by"level of
'radiq;ctive contamination, i.e.‘whether contamination is above
or below release guidelines, and recommendations made as. to what
»typé and what volume of iteﬁs could be released for unrestricted
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use. The_feasibiiity of decontaminating materials and equipment
to meet release guidelines is not within the scope of this

sampling plan.

This sdmp}ing plan is applicable to all. the structures at the

WSCP but not to the same degree for each structure. Some

structures have been previously characterized well enough to
make further efforts redundant and/or unnecessary. Other ,
buildings are known to be exiensively contaminated above rélease
guidelines and there is no need for further documentation. An
example is Building.loé which has not been formally |
characterized in regard to radioactive contamination levels but
histéricai surveys and fecent»measurements have Shown that the
surfécés Sf equibment and materials are contaminated with
uranium and thorium at levels well above felease guidelines.
This type of situation is addressed in Section 2.2 and in the

specific building descriptions in Section 4.2.1.

This characterization effort will allow a siatistical
measurement of surface radioactivity rather than a
labor-intensive scan of the surface of large items or
materials. Thevstatistical characterization effort will be
appliéd<to items of largé sufface-area suqh as walls, floors,
roofs, aﬁd large pieces of equipment. Items such as- chairs,
tools,’offiée equipmept, etc. wiil have their éntire'surface
scanned 100 perceﬁt. Small items ofvlitfle value (nuts, bolts,
bricks,'splintered lumber,'etc.) of such size that they can be
picked up in one hand will not be surveyed but will be assumed
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to be contaminated. vMeasufement results will be'interpreted as

~ described bélow and eventually compared with Surface Release
Criteria (as shown in tabie 4-1) in order to estimate what items
might be released for unrestricted use or dispgsai. |
The radioactivity of the interior surfaces of pipes, draih lines
or ductwork will be determined by making measurements at traps
and other appropriate gccess.points, provided coﬁtaminétion at
these locations is likely to be representative.of contamination
én the interior ofAthese items. Any item or structure of such
size, construction or location asvtd make the surface |
inaccessible for measurement will be assumed to be contaminated
in excess df'the limits in table 4-1. No covefing (painting,
-plating or othef material) will be applied to a surface in order

to reduce surface contamination levels.

Before conducting the characterization survey of a structure, a
series of inspections_and observations will be made. ‘
Inspections will include bhotographs and in-situ :adiological
méasurements to iqdicate,the general extent and type of |
radioactive contamination. The exterior of each structure will

be included in this inspection.

This inspection will be specific to each process areé_or work
séction of a sfruqture. It will also initially categofize
populations within each room or section of a structure; e.g.
types and ambunt of equipment, structural items such as beams,
walls, etc. The term population refers to items.that fit into

64



TABLE 4-1
SURFACR QONTAMINATION GUIDELIRES

Allowable Total Residual Surface
: a
Contamination (dpm/100 an )

b (913 a,.e 5 d,T
Radlomxclides Average Maximm Removable

Transuranics, Ra-226, Ra-228,
Th-230, Th-228, Pa-231, i ,
Ac-227, I-125, I-129 100 ; 300 20

Th-Natural, Th-232, Sz-90,
Ra-223, Ra-224, U-232,
1-126, I-131, I-133 1,000 3,000 7 200

U-Natural, U-235, U-238, &
associated decay products ) 5,000 15,000 1,000

Beta-gamma emitters

(radiomiclides with decay

modes other than alpha o

emission or spontanecus ' ‘

fLsQLcn) except Sr~90 and ]

others noted above 5,000 15,000 * 1,000

a) As used in this table, dpm (disintegrations per minute) means the rate of emission by radicactive
material as determined by correcting tha counts per mimite measured by an appropriate detector for
background, efficiency, and geametric factors assoclated with the instrumentation.

b) Where surface contamination by both alpha~ and beta-gamma-emitting radicmiclides exists, thc 1imits
established for each should apply independently. '

c). Measurements of average contamination should not be zvensedweranuuofmt.hmlnﬂ. For -
objects of less surface area, the average should be derived for each such object. )

d) The average and maximm dose rates'assé)cla:ed vith surface contamination resulting fram beta-gamma
emitters should not exceed 0.2 axrad/h and 1.0 mrad/h, respectively, at 1 cm.

. . 2
e) The maximum contamination level applies to an area of not more than 100 em .

; ) 2
f) The amount of removable radlcactive material per 100 an of surface area should be determined by

wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and measuring the
amunt of radicactive material on the wipe with an appropriate instrument of known efficiency. When ’
removable contamination ‘on objects of surface area less than 100 an is determined, the activity per
unit area should be based on the actual area and the entire surface should be wiped. The mmbers in
this colum are maximm amounts. ' i .
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the same general use or function category. The items within a

population would be expected to exhibit similar contamination

characteristics. The general rules used to segregate items into

survey populations are as follows:

’

1)

2)

3)

4

5)

Separate rooms or operating levels within a structure
where evidence (either historical or determined-by
recent ﬁeasurements) indicated that different
processes were in effect which would cause different

contamination characteristics.

Horizontal versus verticai surfaces. Contanination
accumulates more easily on horizontal surfaces.
ExampleS“are“structural steel beams versus columns and
floors versus walls. The exception to this rule is
that ceilings are generally included with walls dﬁe to

lack of settling on an-upside-down'surface.

Highbtraffic/use areas such as stairways or
handrailings would be expected to éXhibit different
contamination characteristics than other nearby areas -

of a structure.

Previous decontamination efforts would tend to spread

odt and make more uniform the level of contamination.

Different structural materials--for example porous
materials like concrete versus nonporous materials
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._such as metals--would be expected to exhibit different

contamination characteristics.

6) Depending on the location of the pointVOf release of
radioactivity to the atmosphere and the prevailing
wind direction,'different sides of the extéfior,of
structures would be expected to exhibit diffierent

|

contaminatioh characteristics.

-

The prbposed characterization effort_fequires a measurement
regime that provides 90 percent confidence of determihing the
true mean surface contamination levels to within plus or minus
20 percent‘forvall material that exhibits contamination levels
less than résidual cqntémingtion criteria and that may beA
released ffom the WSS for unrestricted use. This degree of
confidence Qill bé acnieved by making 30 evenly spaced
measurements on a surface. These explorétory measurements will

be used to determine whether thé population of measurements is

normally distributed and then, if normalcy is confirmed, to

estimate the number of additional measurements needed to achieve
the required accuracy in determining the true mean surface

contamination level.

The deterﬁination of whether the measurements are normally
distributed will be dqne by fitting the measurement data to the
functional form describing the normal distribution. The data
will be assumed to be normally distributed if, after pérforming
a chi-square goodness-of-fit test, it canlbe concluded with 95
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'.percent confidence that there is no reason to suspect that the
measufement data do not fit the functional form of the normal
distribution. If the measurement data is determined not to be ;
normally disﬁributed then the set of exploratory measurements
will be evaluated to segment the surface being measured into

different areas or populations, i.e. where the measurements on

each area would be expected to be nbrmally’distribgted. A

second set of 30 evenl& spacgd measurements will be collected on

eéch area and. the normalcy check on the méasurement data will be

repeated.

This population resegregation will include consideraticn cf the
benefit gained by redéfining survey areas. If an area 4
contaminated above guidelines cannot be segregated from an
uncontaminated area in terms of reuse or disposal, the entire
area will be ccnsidered'éontaminated and no further measurements

will be made.

To compute the number of additional measurements needed to
determine the true mean surface contamination levels for each
area or population, the following formula will be used:

N > (ts/rx)z, where

N = required number of measurements,

the t statistic for 90 percent confidence and 29 degrees of
freedom (1.699), |
r = acceptable relative error (0.20),
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x = the average surface radiation level,

)]
il

standard deviation of average surface radiation level.

If N is computed to be less than 30 (the number of exploratory

measurements), no further measurements will be required. If N

is greater than 30, then N minus 30 additional evenly spaced

measurements will be miade. In addition, .the initial 30
explqratory measurements will be evaluaﬁed, assuming data
normalcy, with regard to the lower bound of the '90 percent
confidence interval. If this lower bound does not enéompass the
average or removable values (listed in table 4-1) for direct or

swipe results respectively, the surface-or equipment will be

considered contaminated and no further measurements will be made.

The equipment populations within each structure will be

radiologicélly surveyed to estimate the extent of

" contamination. 'Only five percent of each equipment population

will be surveyéd. Generally, as a minimum, the lesser of either

“ten items in each equipment population or the entire population

will be surveyed. During the survey, all of the equipment will
be inventoried. The inventory will be subsequently reviewed,
with thé-radiological survey results, for salvageable items

and/or to estimate what items might be released off-site.

For both initial and additional exploratory measurements, a
population will be gridded into 30 segments. Measurements will

be made in the center of each segment.
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.In regard. to building exteriors, the wall(s) facing any
particular direction will be evaluated independently from the
wall(s) facing any other particular direction. The same
practice will hold for exterior pitched robfs. Recent
measurements by WSSRAP have indicated‘that specific ekterior
portions of a structure are more or less likely to bé
contaminated depending on the location of the structure, in

terms of distance and direction relative to the main refinery

area.

When applying Fheaproposed ﬁeasurement regime it.is pfudent to
survef the areas of a structure first that are most likely to be
contaminated. ‘Then i€ this area is contaminated.above
guidelines it may not.be necessary to survey other areas. For
example, if a wall interior is contaminated above release
guidelines then it would be pointless to‘survey the wall

exterior before a decontamination/release decision is made.

The surface contamination guidelines for uranium and thorium
apply té alpha radiation. EXperiepce on the WSSRAP, hoﬁevér,

' .has shown that measurements of aiphé radiation on weathered,
rusted, porous, or' corrugated surféces are biased low. Tﬂe
uranium and thérium and associated decay’products (which emit
alpha particlés that travel only a few microns in solids) have
been driven into or have migrated into the subsurface of the
materials in question and cannot be effectively detectedfwithA'
alpha radiation detectors. The uranium and thorium decay
‘products also emit one or more beta particle‘or gamma ray per
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decay. These daughter products are\always present with the
parent nuclide(s). For this reasen Geiger-Mueller (G-M)
detectors, which respond to the more penetrating beta and gamma>
radiation as well as alpha radiation, will be used for the
measurements instead of standard-type alpha radiation

detectors. Measurements of removable radlatlon levels on
surfaces will be made with cloth or paper sw1pes at each G-M
measurement locatlon.“These measurement results w1ll then be

evaluated relatlve to the guldellnes in table 4-1.

Implicit in the interpretation of the measurement results is the
assumption that only the surface of the material is contaminated
and the radionuclide(s) present‘on the material -are.identified.
Materials with nonporous surfaces, nonweathered vertical . _ {
surfaces and porous surfaces thatfwere not spilled upon are
expected to have only surface contamination‘ Evaluation of the
~degree of non-surface centamination on porous surfaces will be

- provided by scraping or coring the surface and measuring the
level ofhradioaetivlty on the newly exposed surface.
Additionally, swipes, bulk samples of residues, and
scraping/corings will be analyzed by either alpha or gamma

spectroscopy to 1dent1fy the radionuclides present.
1 4.1.2 Asbestos—Containing Material

Generally, ACM is grouped into three categor1e5°
1) Sprayed-on or troweled—on materials on celllngs,
walls, and other surfaces
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- 2) Insulation on pipés, boilers, tanks, ducts, and
other equipment . |
3)  Other miscellaneous products (see table 4-2).
At the WSCP site, all ACM is either type 2 or type 3.
Material ih the first tw; categories can be friable (can be
crumbled, pulverized, or reduced to powder by hand pressurej.
Most ACM in the third icategory is non-friable. The vast
majority of ACM that has been identified to date on the site is
- friable. When friable ACM is damaged or disturbed, asbestos

fibers are released. :These fibers create a potential hazard for

building occupants and, if released from the building, to people

outside. ‘At WSCP, there are many instances of badly -damaged

ACM.

None of the buildings of the WSCP are now occupied nor will they
- ever be. However,'in order to\provide safe working conditions
"during the demolition of the WSCP, the ACM must be identified

" and controlled-vhsimilarly any damaged, friable ACM that poses a
threat to human health outside the WSCP buildings must be

identified and controlled.

When the -concentration bf ésbestos in ffiable materials exceeds
one percent by weight, handling and disposal of the material

" (including démolitioh) is subject to USEPA National Emission
Standards_for Hazardous Air Poilutants (NESHAPS, 40 CFR 61,
Subpart M). As remedial action proceéds at the plant, proper

- handling and disposal of ACM is necessary. Thus, building
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TABLE 4-2

BUILDING INTERIOR ASBESTOS SAMPLING PLAN SUMMARY

Material to be sampled

Bldg Pipe Boiler/ Duct Exterior Floor Inter.
No. Valve Vessel Insul. Siding(s) Tile Ceiling Wall Debris
Insul. Insul. or :
Roof (R)
101 B A X . S-B © - - - =
o 3 . R-X
103 A - -- % -- -- -
104 A —= == — -- —= = ==
105 A -- -- -- X - -- --
106 A - — == —— — - -—
108 X X - - - -- -- --
109 - ~~ -- - - -~ -- --
110 -~ -- - - -~ - -- --
201 A A X S-A X X X X
‘ R-X |
202 A - - R-X - - - -
S-A
301 A A X S-A X —— - -
R-X {
302 A = —— R-X —— X - —=
403 X X X S-A X X == ==
404 A A X == == == X -
405A A == = R-X - == - -
405B --- ==t == = = = o =D
406 A S - R-X == X —— ==
407 A — X S-A C A ==
' R-X
408 B = X R-B X X — A
410 A A C R-X . B (¢] A ==
412 == = = S-A = S == ==
R-X '
413 A =i —= S-A == e == =
414 A = =S == == == A ==
415 == == = == —= - X -
417 A - - R-X - -= - -
Key:

Not previously sampled, sampling required
- Not present
Based on visual 1nspectlon, classified as ACM
Some previously sampled, additional sampling not requ1red
Some previously sampled; additional sampling is required

Qo 1.
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TABLE 4-2 (cont.)

Materiél to be sampled

Bldg Pipe Boller/ Duct . Exterior Floor Inter. .
No. Valve Vessel Insul. Siding(s) Tile Ceiling Wall Debris
Insul. Insul. or
Roof (R)
428 A ;- - S-A - - - e
429 A - - —— == — - --
430 A S - -~ - - — ——
431 - -- - - -- - -- --
432  -- T - -- - - - - -
433 A - - R-X -- - -- X
434 - - - . R-X - -- - -
435 -- - -~ R-X - - A A
436 = -- - - R-X -~ -- -- 5
437  -- -- - R-X -- - a --
438  -- -— -= R-X - - - -
439 - - - - -- - - -
441 - - -— - -- - -- -
443  -- - - - -- - - -
Key:

X Not previously sampled, sampling required

-- Not present ‘

A Based on visual inspection, classified as ACM

B - Some previously sampled, additional sampling not required
C Some previously sampled; additional sampling is required
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materials containing more than one percent asbestos will require

personnel protection and engineering. controls during removal and

disposal.

A preliminary survey of the'buildings was conducted to identify
potential ACM to be sampled. The preliminary éurvey'showed
that, based on visual inspectipn, the vast majority of pipe,
boiler, and vessel insulation contains high concentrations of
asbestos. Therefore, it is fecommendeé,that, when at 1east 90
percent of a given type of insulation, e.g..pipe insulation, in
a building appears to contain asbestos, all the insulatibn~of
that type will be considered as ACM. In this situation, wvisual
inspection of that material is all that is required in that
Abuilding._.Only.those othef insulating and builaing materials.

. with unkﬁown asbestos content will be sampled.. The results of
the preliminary survey and the recommended,éampling program are
summarized in table 4-2. The objective of the sampling program
" described herein is to identify the location and volume of ACM
in all site buildings. The detailed location of ACM and number
of sampies reduired in each building are shown in the tables and -
figures of Appendix 1. In many cases no samples are reéuired
because visual inspection is all that is needed to confirm the
. presence of ACM. 'Atvather locations the charadterization
reéuires collection of the specified numbér of samples and the
estimation df the total volume of ACM requiring removal. All
Vlocations where visuai inspéctioh and/or sampling is required

within the buildings are marked with spray paint.
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Building 101 Feed Preparation-and Sampling Plant | :

The building interior has been‘dismantled. The exteriér siding
is corrugated transite. The only insulating materials remaining
are very small lengths of duct, pipe, roof insulation and
insulating materials in the calciner shed. In 1986, the pipe
insulation and siding were sampled. Both cohtained high
concentrations of asbestos. Based on visual inspection, the.
pipe insulation is all consideréd to be ACM and no sampling isA
requiredi Sampling of duct: insulation on fiber brick is

necessary as detailed in Appendix 1. } o '
Building 102A & B Refinery Tank Farm L ‘ q

All structures have been removed, leaving only concrete pads. ; f

No potential ACM is present, and no sampling is required. ' }
Building 103 Digestion and Denitration Building

Much of the interior of this building has been dismantled. Some
potential ACM remain in the office portion of the building as
duct énd.;team pipe insulation, and in a small area of the
process pértion of the building as pipe insulation. 2ll the
pipe insulation is considered to be ACM based on visual

inspecticn. Materials that will be sampled are the duct
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insulation and the floor materials in the office end of the

ffgt% (N

building.

Building 104 Lime Storage

This building consists of a storage hopper over a shed. The

- only potential ACM present are a few feet of pipe insulation

inside the shed and some on the outside of the hopper. All pipe

insulation is consider to be ACM and no sampling. is required.
Building 105 TBP and Ether Extraction.Buildin

The equipment and much of the interior structure of the building

‘has been entirely dismantled. The only potential ACM present

are insulated pipe, and é-sectign of the‘floor.‘~All pipe

-insulation is considered to be ACM. Samples of the floor

material should be collected as detailed in Appendix 1. -
Building 106 Proof Sampler

This building contains two segments of insulated pipe. This

material is considered to be ACM and no sampling is required.
Building 108 Nitric Acid Recovery
This building was not inspected during the preliminary survey

due to health and safety restrictions caused by high airborne
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contaminations'of Rn-220 daughter products. No assessment of
potential ACM has been made; table 4-2 shows the minimum

sampling required.
Buildings 109 & 110 Drum Storage

These buildings are open—51ded sheds on concrete pads. There is

no potent1a1 ACM and nb sampllng is required.
Building 201 Green Salt Plant

.Most of the process equipment_énd éiping are still in place-in
tﬁis building. :There is insulation on piping, valves,’heat.b-
_exchgngers,‘;eagtors, and ducts. Floor{ ceiling, anquqofing
materiais'may aiso contain asbestos. Portions of the exterior
walls are tfansite. There are many instances of sevérely

~ deteriorated insulatiop which is now lying in loose piles on
fléors, piping, and other surfaces. When the insulation
contains asbestos, such piles are éourdes of .airborne asbestos
fibers. Based én visaal inspection, all insulation on pipes,
Qalves,.heat exchangers, and reactors is éonsidered to be ACM.
Duct insulation, roofing, and other materials must be

characterized as detailed in Appendix 1.
Building 202 Green Salt Tank Farm
The tank and compressor buildings both have cement-asbestos

walls. Some pipé insulation is still present. Roof insulation
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may contain asbestos. Based on visual:survey, the pipe
insulation is asbestos and no sampling is fequired. Samples of
the roof insulation and exterior siding should be collected as

detailed in Appendix 1.
Building 301 Metals Plant:

The building is generally undisturbed and insulating materials-
are in place. Potential ACM present are,iﬁsulationAon'pipe,
tanks, ducts, cable; seals on the furnaces; floor tile, roofiﬁg,
and transite siding. The pipe, cable, and tank insulétion, |
furnace seals, and transite are considered-to be ACM. The other

materials are to be characterized.

" Building 302 Magnesium Storage

y |
There is a small amount of insulated piping on the east loading
dock. Other potential ACM are the deiling panels and roéfing.
All pipe insulation is considered to be ACM. Samples of ceiling
panels and roof insulation should be collected-as detailed in

Appendix 1.
Building 303 chip Storage
The structure has been removed, leaving only a concrete pad. No

potential ACM is present and no sampling is required.
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Building 403 Chemical Pilot Plant

This building was not inspected during the preliminary survey -
due to health and safety restrictions resulting from high R
airborne concentrations of Rn-220 daughter products. No
asséssment_of potential ACM has been made; table 4-2 shows the

minimum sampling required.

¢

'Building 404 Metallurgical Pilot Plant

Some equipment has been removed but much remains. Most of the
potential ACM present is pipexinsulaticn. The other potential
ACM is duct insulation. Trahsite is present as:tﬁe walis‘df a
small shed. All pipe insulation and transite are considered to
be ACM. Duct insulation shoula be sampled as detailed'inu c

Appehdix 1.
Building 405A Pilot Plant Auxiliary

This building has been completely emptied of equipment.

Potential ACM is now limited to four lengths of insulated pipe
and the built-up roofing material. 'The pipe ihsulatioh is all
cqnside:éd.to be ACM. Samples of the built-up roofiné material

should be collected as detailed in Appendix 1.
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Building 405B Pilot Plant Auxiliary

Thls bulldlng consists of an exposed metal framework supportlng
air filters. There are no v151ble 1nsu1at1ng materlals or

likely ACM. No sampllng is needed.

Buiiding 406’ Warehouse

. i
Use of insulating materials is limited to pipe iﬁsulation (two .
instances), ceiling, and built-up roofing. - Pipe insulation is
considered to be ACM. Samples of bullt-up roofing should be"

collected as detalled in Appendly i 1
Building 407 Laboratory

This building is largely undisturbed and has;extensi§e
insulation and other potential ACM. Mény insulated pipes are
present in most of the more than 50 rooms of the building. The
heating and ventiletion'system which serves each room is highly
5ran¢hed and each segmeﬁt is insulated. There are three types
of ceiling tile, two kinds of floor tile and a bﬁilt-up roof.
Support structureéiappended to the exterior are of transite.

' There is.a boiler room on the roof. Hoods in the laboratories
are of trensite; Most ofithe buildihg materials are.in good

condition.

All pipe insulation and transite will be assumed to be ACM. Duct
insulation will be characterized. Prior sampling of floor and
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ceiling materiais'found no asbestos in the fypes 6f materials
sampled. However, there are more types of floor and ceiling
material present than those sampled. Therefore, theée.m#terials
will be sampled to determine if there is any type present thét

contains asbestos.

Building 408 Warehouse

| \‘.
This building hés not been disturbed. There are many insulated
pipes. Office areas have duct insulation, acousticalléeiliﬁg
tile, and floor tile. The building has a built-up roof.: Pipe
insulation has been sampled and found to contain a high '
concentration of asbestos. The rodf was also sampled and found
not to contain asbestos. No further sampling of the rbéf éf of
pipé'ihéuiation‘is requifed. ‘Overheéd ceiiihg insulation,
overhead acoustical tile, floor tile, and duct insulation should

‘be sampléd as detailed in Appendix 1.
Building 410 Services ' : _ . K

This building has noﬁ been altered. There are more than 50
rooms,'including a lauandry, large change'rooms'with showers, and
a large kitchen and food service facilities. The building has
self-contained boilers. Most pipe in the building is

insuléted. There is a heaﬁing/ventilation syétem with
extensive, branchéd,‘insulated duct work. Transite is uséd in
laboratory fume hoods and at primary entrances. There is a
built-up roof. Acoustical tile and floor‘file are used
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throughout the building. The roof has collapsed in several
places, causing localized deterioration of #oofing materials,

ceiling materials, duct insulation and_pipe!insulation,

Two types of floor tile and one type of ceiiing panel were
sampled préviously. None of these materials contaihéd
. asbestos. However, there are three types of ceiling panel in
the building. Thus, all types of ceiling pénel'will be sampled’
to determine if there is any typeée present that contains -
asbestos; no additional saﬁpling of floor tile is necessary.

|
‘Duct insulation in the passageway between 469 and 410 was
sampled'and found to contain a high concentration .of .asbestos;
in fact, it had the highest concentration of any material
previously sampled. Several additional samples bf duct
insulation will be taken to determine if this material is
present throughout the building. This insulation is in poor

condition throughbut the building.

Pipe and boiler insulation have been visually classified as ACM

and no sampling is required.

Building 412 Electrical Substation
This building has no piping. It has a built-up roof, and walls
of the meter room are of transite. only the roofing materials

|

require characterization.
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Building 413 Cooling Tower and Pump House

The chlorine tank building has one length of insulated pipe.
The lower portibn of the exterior walls is transite. - Both

materials have been visually classified as .ACM.

Building 414 Sérap Classification and Equipmenf.storage

, ‘ : _
There is a small amount of insulated pipe in the heéting
system. The furnace room.wails are transite.. Thg furnace
exhaust has two gaskets that éppear to be ACM. All these

‘materials are classified as ACM.

Building 417 Paint Shop
This building has small amounts of insulated pipé and a built-up
roof. The insulation is considered to be ACM. The roof should

be characterized as detailed in Appendix 1.
Building 428 Propane and Butane Gas Plant ‘ o i
This building is now empty. There are two lengths of insulated

‘pipe. The exterior walls are transite. These materials are

classified as ACM.
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Building 429 Reserve Water Facilities

This building is empty. There are three short segments of

.insulated pipe. This material is classified as ACM.

v

Building 430 Ambulance Garage
. ’ |
i

. ; , _
This building is empty. The only insulation is an insulated

pipe to the heater. The insulation is _considered to be ACM.

Building 431 Proof Sampler
There i§ no potential ACM'andvno sampl;ng i%.requiréd.
Building 432  Proof‘SQmpler
There is no potential ACM and no sampling is required.

Building 433 Storage

There are several segmehts of insulated pipe. Some pipe
insulation has deteriorated and disintegrated. There is a
built-up.roof. Several cartons of supplies contain firebrick
which may . contain asbestos. The pipe insulation is considered

to be ACM; the other materials will be sampied.
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Building 434 Storage

 The only potential ACM is in the layers of the built-up roof.

This material should be sampled as detailed in Appendix 1.

Building 435 Storage

. The walls of the fume hood are trahsite and the roof is
built-up materials. Several cartons contain transite panels.

The build-up roofing should be sampled as detailed in Appendix 1.

Building 436 Storage

The roof is built-up materials. There are cartons of
firebrick and ceiling panels that could contain asbestos. all

these materials should be sampled.
Building 437 Storagev

Wall panels at the north end of the_building may be made of

_transite, and there is a built-up roof. These materials should

be sampled.
- Building 438 Storage

The only potential ACM are in the built~up roof which should be

sampled.
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Building 439 Fire Training.

There are no potential ACM and no sampling is necessary.

Building 441 Cylinder Storage.

There are no potential ACM and no sampling is necessary.

Y

Building 443 Fire Traihing Storage
There are no potential ACM and sampling is not necessary.

4.1.3 Chemical

The purpose‘of this section is to identify hazardous substances -
that were used in the buildings and to‘point oﬁt lspecific areas
where they may remain. There are two general cétegories of
‘hézardous substances that may exist in the Chemical Plant
buildings: bulk materials that remain in the equipment, tanks
and piping; and trace contaminants in both pfocess and

non-process related baildings.

An example of types of bulk material are solid sodium hydroxide
and;liquia sulfuric'acid.‘ The determination of waste
characteristics of bulk_materials‘requires sampling of the
interiors of those tanks and piping still in place for which
there is no documented evidence that the bulk material has been
reﬁoved. The sampling plan has been developed on the assumption
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that all containerized chemicals have been either removed from
the site or have been identified, stabilized and stored as part.
of the containerized chemical removal subcontract which will be
performed prior to execution of this sampling plan. No sampiing
- provisions have been incorporated in the waste charagteristics
sampling plan_fdr'containerized'chemicals. |

‘ _
The second category is'trace contaminants that may occur in the
buildings, not only in the proceéssing areas and equipment, but
also in non—ﬁrocess'related areas. Such areas would be, for
example, transformer pads and equipment maintenanee areas. The
existence of trace ceataminants in the Chemical Plant requires
that a program of surface sampling be irplemented. Surface
sampllng w111 detect those substances that have release cr1ter1a
which affect thelr release from the 51te. At present, the.only
chemical species for which surface release criteria apply are
PCB’s. Radionuclides also_have release criteria, but are

discussed in the radiological portions of this sampling plan.

For each major area potentially containing hazardous substances,
a preliminary inspection was conducted. The purpose of this

preliminary inspection was to develop the followinglinformation:

1) The location and extent of visible deposits of chemical

substances on the process equipment or within the area.

2) The location and condition of process equipment and piping
that contained hazardous substances. This inspection |
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provided field verification of equipment and process piping

as shown on existing drawings.

The results of this preliminary investigation are presented in
sections 4.1.3.1 and 4.1.3.2 for the process-related areas and

non-process related areas respectively. This information is

" combined with the assessment of existiné-drawings and literature

to specify a sampling brocedure for each applicable building or
area. The Buildings Waste Characteristics--Chemical Sampling
Procedures, Section 4.2.3, defines where sample .collection is

required and specifies the number of samples. ..
4.1;3.1 Process—-related Areas

The sampling rationale for determining waste characteristics of

‘the bulk materials still remaining in the Chemical Plant

buildings is based on the different operations:that were carried
out in each major process building. For example,bcrushihg and
sampling were done in Building 101 whiie pﬁrification.by solvent
extraction was done in Building 105. This séparation of unit
operations indicates that each building may have its own unique
group of process—rélgted contaminants. The excéptions to this
ratiénale would bthhe'pilot plants and gene;al chemical storage

buildings where a variety of materials were stored and used.

The first step in establishing the details of the chemicals and
reagents used in a particular building was to make a detailed
examination of the engineeriﬁg process flow diagrams for the
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Chemical Plant. Thes2 diagrams show the reactants and products
that were involved in each part of the‘process. The diagrams
élso assisted in clarifying which buildings or areas were used
for each process step. The information from the proceés fibw
diagrams was supplemented from a second source, the Chemical
Plant’s History and Completion Report (Referénce 10). The
listed contents'ofreach building were cqmpared with the EPA

designation of hazardous substances uhder CERCLA (Reference 20)

‘to determine those substances that are considered hazardous.

Chemical sampling requires procedures and protective equipment
to ensure the safety and health of workers inveclved in the
sampling program. These requirements are discussed in .the .

appendices to the Quality Assurance P;ogram P1an (Reference 24).

The sampling rationale for the Chemical Plant trace contaminant
characterization is focused on those areas where PCBs may be
found. _PCBs>weré commonly used as oil subsﬁitutes and |
additives, aﬁd'méy logically be expected in areas containing
metal maéhining tools, equipment_maintenance'éreas and
electrical transformer pads. Equipment storage areas may

contain PCBs as the result of oil leakage from stored equipment.
The previous utilization of process-related buildings and areas,

and the chemicals that may remain in them are described in the

following. sections.
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4.1.3.1.1 Feed Pfeparation and Sampling Plant

The Feed Preparation and Sampling Plant (Building 101) is a
five-story building located on the feed material stbraée pad.
It contained appreximately 28,300 square feet of gross floor
area, with equipment for crushing, milling, screening,
calcining, and sampling the ore concentrates to be processed at
the Weldon Spring Chemical Plant. Material to be processed at
other facilities may have beén sampled at the Feed Preparation
and Sampling Plant. ‘The'storagebpad is a concrete paved area

covering approximately 68,800 square feet. .

The structural surfaces of the building may be contaminated with
sodium and ammonium diuranates. These will be surveyed in

accordance with the radiological portion of the building waste

characteristics sampling plan.

A preliminary field investigation'révéaled that the entire
contents of the building have been removed. All that remains is

the shell of the building. Since no bulk materials remain in

“this area, no bulk chemical samples will be taken.

4.1.3.1.2 Refinery Tank Farm. . S e

The Refinery Tank Farm (Area 102) included five 19,000-gallon

tanks for storage of caustic soda solution, sulfuric acid, ether

and hexane; and seven 25,000-gallon tanks to store concentrate
and dilute nitric acid. The CERCIA hazardous substances that
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may be present in this area are nitric acid, sulfuric acid and

caustic soda.

The preliminary field investigation indicates that these tanks
have been removed. There is no evidence of their location

elsewhere on the site and no process piping remains. Soil

Y
0

samples weré taken from the soil surrounding the area. The
éoils sampling program'is discussed in‘the "Soil Investigation
Work Plan' prepared for the DOE under WSSRAP. This aiea will
not be directly sampled as part of the building waste

characteristics program.
4.1.3.1.3 Digestion and Denitration Building

The Digestion and Denitration Building (Building 103) is a
fhreé—story building with high bay areas, with approximately
58,900 square feét of gross floor area. The building contained
équipment for thg diéestion of feed métefials. It provided for_
the preparatién and handling of acid slurry, disposal of
raffinate, concentration of uranyl nitrate hegahYdrate (UNH) ,

denitration and packaging of uranium trioxide (UO3);

The chemicals used in this building were sodium and ammonium
diuranates, uran%um trioxide, uranyl nitrate hexahydrate, nitricﬁ
acid, and trace quantities of tributyl phosphate and hexane.

The chemicais on the CERCLA~hazardous substances list that may

be present in this building are nitric acid and uranyl nitrate.
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Uranyl nitrate will be sampled in accordance with the

radiological_portion.of this work plan.

The preliminary field inveétigation revealed the following:

1)

2)

3)

4) -

Virtually_all the process equiﬁment has been reﬁoved from
the building. All acid-proof briqk has beeh removed from
the floors. Somé‘greenfpainted piping near the ceiling in
the south half of the building is“é water line and as such
will not be sampled. The piping femaining in the north
half of the building has been disconnected and ;ﬁe low-
points in the line remain open. It will not be sampled, .

since no bulk materials remain.

Two red tanks in the north portion of the north half of the
building have'beén previbusly sampled and have a tag.from
the containerized chemical inventory. The tanks are empty,
with all fittings removed and their tank drains are open;

therefofe} they will not be sampled.

Two sump-liquor hold tanks oh the south wall of the

northern section of the,buiiding have no tags from the

- containerized chemical inventory. These will not be - -

sampled since the tank drains are open and no bulk

materials remain.

'All five stainless steel tanks in the ore digestion section

of the north half of the building have disconnected
93 '
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outlets. They will not be‘sampled since no bulk materials

‘are present.

5) Two stalnless steel tanks in the northwest ore dlgestloﬁ
section are disconnected at the bottom, but mlxers remain.
connected at the top flanges. These tanks w111 not be
sampled since no bulk residual materials afe present.

g :
.

4.1.3.1.4 TBP and Ether Extraction Building

The TBP (Tributyl Phosphate) and Ether Extraction Building
(Building 105) is a three-story building with approximately’
42,400 square feet of gross-floor srea. The equipment.included

extraction columns,lprocess vessels, evaporators and aux111ary

‘ equlpment for produc1ng a highly purlfled uranyl nitrate

hexahydrate solution.

The chemicals used in this Building werevtiibutyl-phosphate,'
hexané, uranyl nitrats, nitric acid, potassium nitrate, sulfuric
acid and caustic soda. The chemicals on the CERCLA hazardous |
subtances list are uranyl nitrate, nitric acid, sulfuric acid

and caustic ‘soda.

The preiiminary field investigation revealed that all process
piping, equipment and.acid-proof brick had been removed from the
building. Since the building is empty, no bulk samples will be

taken.
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4.1.3.1.5 Nitric Acid Recovery Plant

The Nitric Acid Recovery Plant (Area 108), occupyihg
approximately 3,000 sguare feet, contains equipment fof thé
recovery and reconcentration of nitric acid and oxides of
-nitrogen,.plus a building for housing the motor controls and
¢ompreésors. The chemicalg used in this area were nitric acid

and ferric nitrate. Both of these chemicals are CERCLA

hazardous subtances.

The preliminary field investigation of this area revealed that
the process lines connecting the nitric acid recc?cry area- to
the digestion and denitration building had been severed and
removed. The ferric nitrate tank has been removed. The stack
has its upper portion rémoved. The emergepcy,vent blower has
also been removed. The seal liquor pumps, the liquid separator
and the reflex pump have been removed. Roughly 9 out of 10

' 'valves in the process lines are in the open position, including
those to the drain 1ines._'The flanged_inspection openings in
the absorber and'reconcentfator'are held loosely in place by
several bolts. Due to the above cdnditions,.the nitric acid

| recovery area is not expected to 'contain bulk materials. No

bulk samples will be taken in this area.
- 4.1.3.1.6 Green Salt Plant
The Green Salt Plant (Building 201) is a multi-story building,

approximately 69,600 square feet of gross floor area, with
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equipment‘fof conversion of uranium trioxide (U05) to uranium
tetrafluoride'(UF4). It contains reduction and
~hydrofluorination reactors; blending and packaging equipment;
ammonia cracking and inert gas generation facilities; pilot,
re-run and reverter reactors; vaporization, dust collection and-

waste recovery systems.

, ‘ . |
The chemicals used in this building were uranium trioxide

(U03), uranium dioxide (UOZ);’black Qxide (U3°8)’ green
salt (UF,), hydrofluoric -acid (HF),:ammonia (NH;), lime
(CA(CH),) and potassium hydroxide (KOH). The CERCLA chemicals
| on the hazardous substanceS'list'that méy be in this area are

hydrofluoric acid, ammonia and potossiur hydroxide.
The preliminary field investigation revealed the fbllgwingi

1) . All of the major process equipment for handling
‘hydrofluoric aqid'had been_rémoved from the building. Only
two filters remain, the HF offgas filter and the
Monel Hair ﬁilter. These filters are located on the
upper,lével of the east‘end_of the building, northwest of
the hoist well. No samples will be taken since the piping

is 6pen at the 'ends and any remaining HF would be

evaporated.

2) The process pipihg that carried hydrofluoric acid to and
from the hydrofluorination reactors is still largely
intact. These reactors are located on the second level in
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3‘)

4)

5)

6)

area.

0y

the main part of the building. No samples will be taken

since the piping is open at both ends and any remaining HF

‘would be evaporated.

The hydrofluoric acid line from the reverter unit was
removed evidently while the Chemical Plant was still in

operation. Therefore, no sampling will be required in this

X3

'The ammonia piping around the dissociation equipment is

still largely intact. Two of the five dissociators and
the hydrogen combuster have been removed. ' The remaining
dissociators and piping will not require .sampling .since -

the lines are open and bulk materials are ﬁot present.

One closed line in the far west end of Building 201 may
contain anhydrous hydrofluoric acid (HF). This line will

be sampied as described in Section 4.2.3.2.1.

The transformer area may contain PCBs in and around the
transformers. Sampling will be in accordance with Section

A Sloal e al o

4.1.3.1.7 Green Salt Tank Farm

The Green Salt Tank Farm (Area 202) originally included’ ten

-16,000-gallon tanks for storage of anhydrous hydrdfluoric acid

(AHF), 70 percent hydrofluoric acid (HF) and ammonia (NHj).
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The tank farm occupies approximately 8,000 square feet. The
process chemicals used in this area were anhydrous hydrofluoric
acid, hydrofludric acid and ammonia. These are all CERCLA

hazardous substances.

The preliminary field investigation revealed that the ammonia
tanks have been removed from the north end of the tank farm.
Samples from the remaining HF tanks and procéss piping will be

collected in accordance with Section 4.2.3.2.2.
4.1.3.1.8 Metals Plant

The Metals Plant (Building 301) is a single-story structure with

high and low bays, with approximately 68,000 square feet of | S
gross floor area. It contains- equipment for the thermite

reductidn'of urapium tetrafluoride (UF4) to uranium metal, the

separation of the uranium dihgots from slag, the scalping of the

dingots, gamma uranium extrusion, and crushing and grinding

slag. It was also provided wifh a maintenance area, a dust

collection system, a reaction container cooling area and an

electrical substation.

The process chemicals used in this area were green sait (UF4),
magnesium'fluoride (MgF,) . metallic uranium,_metallié
magnesium, caustic soda (NaOH) and trichloroethylene. . The
caustic soda and tricﬁloroethylene are CERCLA hazardous

substances.
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The preliminary field investigation revealed that the tanks énd
process piping that contained tricholoroethylene and caustic
"soda are still largely intact,. However, drawings and field
inQestigations show that the caustic soda system was inactivated
in order to use one of its tanks for trichloroethylene. The
process equipment for the caustic soda system is empty and no
samples will be taken here. The remaining>piping and the
degreaser, which is in a parfially opened plastic foam cocoon,
‘must be sampled for trichlorocethylene as per Section 4;2.3.2.3

if bulk materials remain in themn.

PCB contamination is suspected~in and around -the -areas.
containing metal-working machines. Samples will be collected as_

per Section 4.2.3.1.2. -

4.1.3.1.9 Magnesium Building

The Magnesium Building (Buildihg 302) is a singlefstory
structure with a high bay section. It contains approximately
9,200 square'feet of gross floor area with facilities for
processing, storing and repackaging ground magnesium for use in
the Metalé Building. The prdcess section is separated from the

~storage area by a fire wall.
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This building contains several thousand pounds of metallic
magnesium. Since metallic magnesium isfnot a CERCLA hazardous

substance, no bulk sampling will be done in this area. .
4.1.3.1.10 Chemical Pilot Plant

The Wet and Dry Chemical Pllot Plant (Building 403) con51sts of
a high bay, 51ngle story bulldlng with approx1mately 17, 800
sqﬁare-feet of gross floor area. It contains unit operatlon
equipment used in conducting refiﬁery and chemical studies. The
equipment in Building 403 resembles the large-scale plant o )
equipment. The process chemicels used in this huilding woﬁ d ke ' E
similar to those listed for buildings 101, .102, -lb3 ~105~and" |
201, since the same operations were carried out here on a |

smaller scale.

' With the exception of a caustio potash tank on the north side of

the building; the preliminary field investigation revealed that

the‘pilot scale vessels inside the building in this area were
empty. In several 1nstances, pilot scale equlpment had been
removed from the bulldlng. ‘The pllot scale pumps and piping had
~ open drain Valves, or had been physically disconnected. If bulk
materials. remaln in the caustic potash tank, samples w1ll be
collected as.perqSectlon 4.2.3.2.4. No other sampllng for bulk

‘materials will be required.
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4.1.3.1.11 Metallurgical Pilot Plant

‘The Metals Pilot Plant (Building 404) is a high bay,

single—étory building containing approximately 12,400 sguare

feet of gross floor area. The building provided facilities for

metal processing studies, ceramic work, metal testing and
miscellaneous shdrt- and long-range devélopment projects,.
Equipment included one large;scale dingot furnéce.- The process
chemicals used in this building would be those listed for

- buildings 301 and 302, sihcevthe same operations were carried

out here on a smaller scale.

The preiiminary field investigation disclosed that one room
inside the building was used for storing the metallic

sodium-potassium alloy NaK. This'alloyais hazardous because of

its extremely reactive nature. No NaK containers were evident;

however, this room must be thoroughly examined fqr the presence

of NakK prior to building demolition.
4.1.3.1.12 Pilot Plants Auxiliary

An auxiliary area to the Pilot Plants (Area 405) containsfa
smail buiid;ng 6f approximately 1,800 square feet of gross floor
area, and an adjaceﬂt concrete pad of aﬁproximately 3,760 square
feét. The former furﬁished a maintenance work area for

servicing the pilot plants, while the latter provided a paved
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area for reaction container cooling and a foundation for dust

collection equipment.

The process chemicals used in this area were solid uranium
compoundé, andimagnesium and magnesium fluoride as fine

particles and dusts. Since these are not CERCIA hazardous
subéténces, this.afea will not be sampled for bulk chemicéi

d t
substances. ;

4.1.3.1.13 Laboratory

The Laboratory Building (Building 407) is a'oﬁc~stcry structure
Qith penthouée for mechaniéal equipment, containiﬁg |
approximately>54,000 square feet of gross floor éréa.>I£s
purpose'ﬁaé td prévide facilities for perférﬁingacéﬁﬁréi’éhd
finished prbduct’analyses, material accountability éﬁalyseé,
plant'assistanée and bench-scale development work. These
laboratories were furnished fof spectrographic‘anélysis, X-ray
diffraction, vacuuhvfusion, radio-chemistry, solvent fests,

statistical analysis and other product testing procedures.

The chemicals expected to be in this building include chemical
reagents and uranium compounds in solid and liquid form. Due to
the small scale of the operations performed heré, the
contaminants would be in bottles, boxes and other containers.
Since these small containers were previously characterized
during the containerized chemical removal sdbcdntract and no
chemical process vessels are in this area, this area will not be
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included in the bulk chemical characterization of the Chemical

Plant.
4.1.3.1.14 Process Sawer System

A network of underground. process sewers was installed to handle.
large quantities of manufacturing wastes containing chemicals
and small amounts of Yow-level radiocactive materials highiy
diluted with water. The prdcess sewer system conducted these
wastes from various process buildings to 'a natural drainage
ditch leading to the Missouri River. The process sewer systenm
consisted of 6,460 lineal feet of vitrified clay pipe, ranging

from 6 inches to 18 inches in diameter..

Structures required for the process séwer,systemn all of which

are concrete, included the following:

Neutralization pit, brick—liﬁed

P;oof samplers (3 units)

Flame trap

Lift station

‘Manholes (22 units total, 5 brick-lined)
.- Valve pit.

Skimmer tanx

Some of the manufacturing wastes from the refinery area
contained écid and were conducted from the buildings through
acid-proof sewers to a neutralization pit prior to their entry
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into the process sewer. The neutralization pit is a
duai-oompartment reinforceo concrete structure with an
acid-brick lining. Valving is provided to allow the acid waste
to flow through one compartment while the other comparfment is

being serviced. Each compartment is divided by stainless steel

4overflow baffles into four limestone-filled beds.

Proof sampling staﬁions were installed at the refinery'area, the
laboratory building and the outfall sewer near the Imhoff tank.
The‘proof sampler stations consist of a reinforced concrete -
structure and flume below ground covered by a small .
prefabricated eteel housing. The structures house a- prOOL
sampler enclosed in a cabinet, a storage. tank and
instrumentation. The’concrete structures-below grade house the
flume, flow orifices, pumps-aﬁd auxiliary instrumentation. .The
prefabricated steel buildings are -all of Similarvsize and design
and are 12’x 12’'x 147 high; 'While of similar design, the
below-grade concrete structures varied in size‘fortthe different

stations. The dimensions for these structures are tabulated on

table 4-3.

These‘pits'may contain a wide variety of hazardous substances,
and the ohemioal‘sampling for these areas will be predicated on
a program.of analysis to determine if the pits contain corrosive
or~reactive materials; heavy metal salts; and hazardous organic
compounds, partlcularly halogenated solvents. The guidelines

for these analyses are given 1n Section 5.3 of thls work plan.
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TABLE 4-3

Dimensions of Proof Sampling Pits

Proof Sampling’ Volume
Station Length Width - Depth cu.ft.
$
Refinery area 12/-0" 12/-o0" —. . 10’-0" 1,500
Laboratory Bldg. 127-0" 127-0" . 137-4" 2,000
Outfall sewer 207-4" 12’-0" A 13/~3" 3,225
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Prior to.the shutdown of the Chemieal Plant, Mallinckrodt
Chemical Works wrote several detailed shutdown manuals for
various areas of the plant. There appears fo be no specific
shutdown directive that applies directly te the process sewer
system. However, the general criteria for shutdown involved
preparing'the plant\facilities so that no excessive
deterioration would occur for a period of two years and no

e b o e .
hazard would exist for casual visitors or assigned personnel.

~As a result, it'is possible that the process sewers were flushed

clean with watef, Until it has been conclusively shown that no
hazard exists, the precedural guidelines for sampling as

detailed in sections 4.2.3.1 and 4.2.2.2.§ cf this work plan

shall be in effect.

4.1.3.2 Non-Process-Related Areas

The sampling rationale for the chemical characterization of

non—process—related chemicals is based on the examination of
documentation concerning the nature and use of the buildings.

This documentation consists of engineering and construction

draw1ngs of the buildings and also the Chemical Plant’s History

and Completlon Report (Reference 10). Thevdraw1ngs and
completien report give the nature and location of ancillary
facilities using chemicals and solvents plus the location of i
electrlcal equlpment which may contain PCB’s. These chemicals
and solvents were then compared with the EPA designation of
hazardous substances under CERCLA (Reference 21) to determine
which chemicals and solvents are considered hazardous. The
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chemical sampling plan takes into account any hazardous

substances which may be present in a building or area.

The buildings and areas which may contain chemical contaminants

are described in the following sections.

4.1.3.2.1 Warehouse

LG

The Warehousé (Building 406i consists‘of a one-story concrete
block structure, containing approximately-ls,oqo square feet of
gross floor area, with loading dock facilities for boﬁh truck
and railroad shipments. It contains storage arsas for dry

chemicals, special uranium feed materials, and miscellaneous

materials; offices; and locker and utility rooms.

The chemiqals expected in this building are drf chemicals and
uranium compounds‘that'wére stored in containers and bins. The
cohtents’of these containers were characterized in the
containerized chemical removal subcontract; therefore, they will
not be indluded ih the chemical characterizaﬁion 6f‘the Chemical

Plant. No other bulk chemical sampliné is required.
4.1.3,2;2 Maintenance Stores

The Maintenance and Stores Building (Bﬁilding 408) is ‘a
single-story, concrete block structureAcontaining)approximately
70,700 square feet of gross floor area: It had facilities for
machining, millwright, sheet metal, utility, pipe fatting,
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wélding, instrument repair, carpent}y and_electrical work.
Areaé and facilities were provided'for storage of maintenance
materials and supplies; decontamination, dégreasing, and
cleaning; and automotive service and repair, together with a
garage for fire trucks. The chemicél contaminants that may be
present in this 'building inglude degreasing and cleaning |
solvents, sulfuric acid and caustic soda. The CERCLA hazafdous
substances are sulfurib acid, qaustic soda and halogenated
solvents.. In addition,'PCBs.should be sampled in areas where
0ily residues remain on the floor and walls. Sampling will be

in accordance with Section 4.2.3.2.6.
4.1.3.2.3 Cooling Tower

The Cooling Tower. (Area 413), constructed of redwood lumber, was
designed to handle 12,000 GPM. It cooled the.water from 110°F
to 90°F at a wet-bulb temperature of 78°F. A steel frame
building with corrugated asbestoé.siding‘was‘cbnstrudted
adjacenﬁ to the cooling tower to house the pumping and chemical
treatment facilities, and the electrical equi?ment_necessary for
the operation. A 12-inch electric exhaust fan was installed to
provide spécial ventilation for the 8’ x 9’ chlorine room. The
‘process chemical used in this‘building ﬁés chlorine, which is a

CERCILA hazardous substance.

The preliminary.field investigation showed that the chlorine
tanks in the room in the northwest corner df the steel frame
building have been removed. A small amount of chlorine piping
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remains,. but no bulk material containers remain, and therefore

no samples will be taken.
4.2 Sampling Procedures

This section consists of three subsections--Radiological,
Asbestos-Containing Materials and Chemical. Each subsection
describes the measureﬁent methods, sample collection procedurés,
locations for sampling or measuring, and the number of samples

or measurements required.
4.2.1 Radiological - A "

Radiological measurements of structure§ and equipment will be
performed in aééordance_with WSSRAP standard operéting.
procedures. The measurements of building‘structural material
will be méde with a handheld Geiger-ﬁueller (G-M) meter and
swipes at predeterminéd~locations: see Secfion 4.1.1 and
sections 4.2.1.1 through 4.2.1;42. Locations such as‘éeilihgs,
light fixtures, overhead conduit and piping, etc. will be
surveyed with the aid of ladders or manlift devices. The
Aequipment.and material inventory will be made simultaneously

with the measurements.

Each G-M measurement will be made with the detector held at
contact with the surface being measured. The detector respénse
will be iﬁtegrated for one minute. The count rate of the
detector will be corrected for detector area and efficiency to
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yield measurement results in disintegrations per'minute per 100

square centimeters (dpm/lOOcmz),

' Measurement of removable radiation levels on surfaces will be
Amade with cloth or paper swipes. The swipes will‘be wiped with
moderate pressure over a surface area of approximately 100

cmz, Swipes will be analyzed for one minute on a bench-top
alpha scintillation détector, The count rate results will be
corrected for detector efficiency to yield measurement results

in dpm/lOOcmz.

. Equipment in buildings will be individually surveyed with a G-M

meter until a location exceeding release criteria is found or
the item is 100 percent surveyed, whichever occurs first. ‘The
term 100 percent coverage implies the literal definition for

smaller equipment but only concerns critical areas or

méasurement grid points of extremely large equipment. Only five

pefcent of an e§uipment population, but at least ten items will
be surveyed, or'the entire population if there are fewer than

‘ten items in the population.

Specific p@pulations to be surveyed for each building ére
detailed'in thé following sections. The descriptive text
indicates structurai and historical characteristics relevant to
segregating the initial pépulations. The accompanying table in
each subsection lists the initial populations. The explanatory
text following each table covers special cases or

exceptions-to-the-rule regarding population segregation.
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Equipment and structural material to be tested is listed in fhe
following‘text. However, some.population segregaiion will be
'made in the fieid just prior to measurements. Further_v
population segregation will be required pending results of the

detailed equipment inventory.

4.2.1.1 Building 101-Feed Preparation and Sampling Plant

Y
This facility'wég designed_té pfocess apéroximately 75 tons per
'_day of low assay ore concentrates. The plant consisted of
equipment and facilitiés for drying, grinding, screening,
blending and sampling of both wet.and dry cre concentrates and
‘process residues. The incoﬁing ore concentrgtes and residues

were stored in drums on a 250 ft. X 300 ft. storage'paq on the

northern side of the building. Concrete pads. also exist on the -

other three sides of this building. The building is 100 ft. X
120 ft. with a 30 ft. X 30 ft. annex, and varies from one to six
operating levels in height. The overall height of the building

is 100 ft.

This bdilding has been gutted (Section 2.2) and so no process
equipment remains except the calciner. Other equipment present
includes-a persbnnel elevator and protective scfeenlenclosing
the elevator shaft, a portable_fan, two wooden tables and two

wooden chairs..
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A radiological chafacterization haé been performed for this
building by a previous contractor of the DA (Reference 9). The
resulﬁs of the study indicated that the structure and/or
materials within this building are radiologically contaminated
in excess of residual contamination guidelines. Additional daﬁa
are ﬁof needed as part of }he remedial investigation: therefore
no additional mgésureﬁénts or samples will be collectea on the

building interior or exterior. Section 1.1.2 includes a better

description of Contamination levels.

No reliable data exists for the cocncrete pads surrounding

-Building 101. In regard to the ore storage pad located on the

north side of Building 101, the portion beneath structures 109

“and 110 will be included with the survey of these two

Structures, The remaining concrete pad areas around Building
101 will require 30 exploratory measurements. Refer to the

summary table for an itemization of these populations.
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Summary Table - Building 101

Population | o No. Measurements
Concrete pad surrounding the building

except the pad beneath Buildings

109 and 110 : ' : 30
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'4.2.1.2 . Area 102 - Refinery Tank Farm

"The Refinery Tank Farm, Area 102, provided faci;iti;s for
unloading, storing, and transferring liquid process materialé
required in the ;efineryvoperation that were supplied or handled

.in tank car or tank truck quantities. This tank farﬁ is divided
‘into Area 102A and Area 102B. Other facilities that were
instalied in this area were unloading docks, transfer pumps, ana

drum-£filling equipment.

Tahk Farm 102A, located héar the north end of the sité on the
east side of the main'site railroad tracks, contained four
nitric acid tanks, two céustic soda tangs, one sulfuric acid
tank; one hexane tank, and one ether tank. Tank Fafm 102B
contained three nitric acid tanks and was located on the west

side of the main site railroad tracks directly across from Area

102B.

The gross ground area covered by Tank Farms 102A énd 102B is
9990 séuare feet and 2200 square feet, respectively. ‘There aré
no buildings in either area. All equipment was located in the
open on coﬁcrete saddle pedestals surrounded by concrete dikes
with earth bottoms for the acid tanks and concrete floor fér the

ether andvhexane’tanks.

The concrete pedestals and dikes remain. No piping remains;
however, much of the scaffolding used to support transfer lines,
catwalks, and other equipment is still present. The electric
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control bo#es of the transfer equiphent are stili in place.

Also remaining is a seriously rusted 4500-gallon tank lying on a
concrete pad and a 25,000~-gallon steel silo'tank on'a‘concrete
base (with no dike). One measurement will be taken on the
interior of the drain valve on each tank to determine if the

tanks are contaminated.

Refer to the summary table for an itemization of structural and

equipment populations.
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Summary Table - Building 102

No. Measurements

Population - _

Concrete dikes and pedestals

- Scaffolding/control boxes

a

4500-gallon rusted tank--drain valve

4500-gallon rusted tank--exterior

25000~gallon silo tank--drain valve®

a)

25000-gallon silo tank--exterior

Fill point included if different than
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4.2.1.3 Building 103 - Digestion and Denitration

Refinery Building 103‘is'composed of three major sections,

namely the northern digestion section, the middle dénitratidn
section and the 6ffice»section. ‘In the first section sampled
ore concentrates weie digested and transferred aé a slurrj to

Refinery Building 105 where the uranium solution was purified by

solvent extraction. The second section of Refinery Building 103

then received the purified uranium nitrat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>