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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

The Formerly Utilized Sites Remedial Action Program (FUSRAP) is a
0.5, Department of Energy (DOE} effort to identify and clean up or
otherwise control sites where residual radiocactive contamination
{exceeding current guidelines) remains from the early years of the
nation's atomic energy program or from commercial operations causing
conditions that Congresse has mandated DOE to remedy. From 1948 to
1978, the Albany Resgsarch Center {ARC) in Albany, Oregon, conducted
various operations involving thorium and uranium for the Atomic
Energy Commission (AEC) and the Energy Research and Development
Administration {ERDA), predecessor agencies of DOE. As a result of
these operations, portions of the ARC site became radicactively
contaminated. From 1978 through 1982, a series of radiological
surveys of ARC was conducted by Argonne National Laboratory {ANL}
{Refs. 1 and 2). Based on these surveys, ARC was designated for
remedial action under FUSRAP.

FUSRAP is currently managed by DOE’'s Oak Ridge Operations in

Qak Ridge, Tennessee. As the project management contractor (PMC)
for FUSRAP, Bechtel National, Inc. (BNI) is respongible to DCE for
plannring, managing, and implementing the program.

Extensive remedial action was completed at ARC in early 1988.
However, a poet-remedial action radiological survey, performed
during 1987 and 1%8B8 by Cak Ridge Associated Universities (ORAU),
indicated the presence of some previously undetected areas of
elevated radioclogical coantamination. These survey results prompted
a search for additional historical information concerning
potentially contaminated areas. Archived documentation was
-examined, and ARC employees provided additional information on
previous activities. Based on information provided by ORAU and
these other sources, additional areas of ARC were selected for
radiological characterization. BNI and ite radiological
subcontracteor, Thermo Analytical/Eberline (TMA/E), performed the



characterization from December 1987 through February 1%88. This
'report documentse the methods used and the results obtained during
this characterization effort.

At ARC, FUSRAP is authorized to remediate only those areas of
contamination resulting from work performed f£cor the AEC and ERDA.
This characterization report includes all contaminated areas arnd
items surveyed, regardless of whether the radiocactive contamiration
originated from AEC activities or from other activities conducted
involving radicactive materials at ARC.

1.2 PURPOSE AND OBJECTIVES

Radiclogical characterization was conducted to define the locations
and boundaries of any remaining contamination inciuding that
identified by the ORAU survey. Resulte from this characterization
survey will be used to define the scope of additional areas to be
addreseed at ARC by FUSRAFP.

1.3 REMEDIAL ACTION GUIDELINES

Radioactive contamination at ARC consists primarily of thorium-232
residues. Uranium-238 was identified as the sole contaminant in one
area, the attic of Building 17; low levels o¢f radium-226 were found
at a few locaticns. Table 1-1 lists the DOE residual contamination
guidelines for cleanup of radiocactively contaminated property. DOE
implemented these guidelines for the FUSRAP program based on their
consistency with the criteria used for the Uranium Mill Tailings
Remedial Action Program {(Ref. 3). The surface contamination
criteria for equipment and structures were adapted from the U.S.
Nuclear Regulatory Commission. The guidelines presented in

Table 1-1 were followed in measuring contamination on surfaces such
‘as walls, floors, ceilings, draine, and equipment, as well as in
seil. If contamination exceeded the guidelines, the area or item
surveyed was considered to be radiocactively contaminated.



TABLE §-1
SUMMARY OF RESEDUAL CONTAMINATION GUICELIWES

Page 1 of 2

BASIC E_LIAETS

The basic 1imit for the annual radiation dose rveceived by an individual menber of the general public is
100 mrenv'yr.

SOIL {LAND) GUIDELINES

Radionucl ide S0il Concentration {pCi/g) above background®.b.c
Radium-226 5 pLisg, averaged ower the first 15 om of soil below
Radium-228 the surface; 15 pLi/g when averaged over any 15-cm-
Thor ium-230 thick soil layer below the surface layer.

Thor jum-232

Other radionuc]ides Soil guidelines will be calculated on a site-specific

basis using the DOE manual developed for this use.

STRUCYURE GUIDELINES

Airborne Radon Decay Products

Generic guidelines for concentrations of airborne radon decay products shall apply to existing occupied
or habitable structures on private property that has no radiological restrictions on its use;
structures that will be demolished or buried are excluded. The applicable generic guideline (43 CFR
192} is: 1n any occupied or habitable building, the objective of remedial action shall be, and
reasonable effort shall be made to achieve, an annual average {or equivalent} radon decay product
concentration (including background} not to exceed 0.02 WL.4 In any case, the radon decay product
concentration (including background} shall not exceed 0.03 WL. Remedial acticns are not required in
grder to comply with this guideline when there is reasonable assurance that residual radicactive
materials are not the cause.

Externa’ Ganma Radiation

The average Yevel of gamma radiation inside a building or habitable structure on & site that has no
radiological restrictions on its use shall not exceed the background level by more than 20 uR/h.

Indoor/Qutdoor Structure Surface Contamination

Allowable Residual Surface Contamination®

_{dpm/ 100 onl)
Radionuc) jdef Averaged:h Maximuns 1 RemovabiehsJ
.Transuranics, Ra-226, Ra-228, Th-230, Th-226 100 00 n
Pa-231, Ac-277, 1-125, I-129
Th-Hatural, Th-232, 5r-90, Ra-223, Ra-224 1,000 3,000 200

u-23z2, 1-126, I-131, I-133



TABLE 1-1
{continued}
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Indoor/Dutdoor Structure Surface Contamination (continued)
Allowable Residual Surface Contamination®

{dpm/100 cne)
Radionucl idef Averaged:h Max imom i RemovablehJ
U-Natural, U-235, U238, and associated decay 5,000 15,000 o 1,000 a
products
Beta-gamma emitters (radionuclides with decay 5,000 B—y 15,000 8-y 1,000 8-y

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

AThese guidelines take into account ingrowth of radium-226 from thorium—230 and of radium-228 from
thorium-232, and assume secular equilibrium. If either thorium-230 and radium-226 or thorium-232
and radium-228 are both present, not in secular equilibrium, the guidelines apply to the higher
concentration. If other mixtures of radionuclides occur, the concentrations of individual
radionucl ides shall be reduced so that the dose for the mixtures will not exceed the basic dose
limit.

brhese guidelines represent allowable residual concentrations above background averaged across
any 15-cm-thick layer to any depth and cver any contiguous 100-m€ surface area.

CLocalized concentrations in excess of these 1imits are allowable provided that the average
concentration over a 100-m€ area does not exceed these limits.

da working level (WL) is any combination of short-lived radon decay products in 1 liter of air that
wiil result in the ultimate emission of 1.3 x 10° Me¥ of potential alpha energy.

€as ysed in this table, dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute observed by an appropriate detector for
background, efficiency, and geometric factors associated with the instrumentation.

fuhere surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits
established for alpha- and beta-gamnma-emitting radionuclides should apply independently.

OMeasurements of average contamination should not be averaged over more than 1§ m. For objects of
iess surface area, the average shall be derived for each such object.

FThe average and maximum radiation 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.

The maximum contamination jevel applies to an area of not more than 100 cnd.

JThe amount of removable radicactive material per 100 om? of surface area should be determined by
wiping that area with dry filter or softi absorbent paper, applying moderate pressure, and measuring the
amount of radicactive material on the wipe with an appropriate instrument of known efficiency. When
removable contamination on objects of surface area less than 100 om€ is determined, the activity per
unit area shou’d be based on the actual area arnd the entire surface should be wiped. The numbers in
this column are maximum amounts.

4



The so0il remedial action guideline for thorium-232, the primary
contaminant at ARC, is 5 pCl/g averaged over the uppermoet 15 ¢m
{0.5 ft) of so0il below the surface; the guideline ie 15 pCi/g when
averaged over any 15-cm- (0.5-ft-) thick soil layer below the
uppermost 15 cm (0.5 Lt}.

The exterior areas in which elevated levels of uranium-238 are found
also have elevated concentrations of other radionmuclides.

Therefore, remedial action to guidelines for these radionuclides
will ensure that the concentration of residual uranium-238 is
acceptably low. Thus, a Bite-specific guideline for uranium-238 was
not determined. Remedial action guldelines for surface
contamination at ARC vary depending upon the primary contaminant.
For areas where thorium-232 is the primary contaminant, the
guidelines for surface contamination are 1,000 dpm/100 cm2

average, 3,000 dpm/1l00 cm2 maximum, and 200 dpm/100 cmz for
cemovable contamination. For areas where uranium-238 is the primary
contaminant, the guidelinee for alpha decay are 5,000 dpm/100 em?
average, 15,000 dpm/100 cm2 maxXximum, and 1,000 dpm/1l00 cm2 for
removable contamination.

1.4 SUMMARY

This report describes the methods used for the most recent
characterization, which was performed subseguent to the 1987
remedial action at ARC, and presente characterization results.
Characterization activities included review of historical data and
radiclogical characterization of the following: interiors of 19 ARC
buildinge (walle, floors, structural and eguipment surfaces,
surfaces and residues in manholes, sumps, trenches, and
miscellaneous storage containers); exterior surface and subsurface
s0il; building subfloor areas; buried and exposed piping: and the
-lime pit east of Building 31.

Characterization data include isotopic analysis results, total and
removable alpha and beta-gamma contamination lewvels, and gamma



radiation exposure rates associated with ARC building surfaces.
Section 4.0 describes survey procedures.

Results of this characterization show that the majority of surface
measuremente were at background levels and that most subsurface
measurements fell within guidelines. Those measuremente above
guidelines for indoor/outdeor structure surface contamination were
generally one to five times the applicable DOE guidelines and were
usually of low-level, total beta-gamma radiation. Only seven items
exhibited surface alpha measurements above applicable DOE guidelines.

Contaminated items identified include floors, walle, trenches,
ceiling/attic etructures, windows, sumps, various pieces of
equipment, and areas of residual contamination underneath asphalted
areas. Complete characterization results are reported in

Section 5.0.



2.0 SITE DESCRIPTION AND HISTORY

2.1 LOCATION AND DESCRIBTION

The ARC site is located in Albany, Oregon, as shown in Fiqure 2-1.
The ARC property is roughly rectangular in shape and covers an area
of approximately 17 ha {36 acres). It is bounded on the north by
Queen Avenue, on the easgt by Liberty Street, on the south by a
tennis club, and on the west by Broadway Street. A plan view of the
ARC site is shown in Figure 2-2.

The site consists of three main areas: ARC proper, which consists
of a number of buildings in the northern and central sections of the
site; a 0.8-ha (2-acre) bicmass research facility (inactive) located
at the site's approximate center; and a $.7-ha (l4-acre} open area
identified as the "Back Forty," which occupies the south end of the
facility.

2.2 SITE HISTORY

2.2.1 Backqround

ARC was established in 1943 to investigate innovative approaches for
developing strategic mineral resources in the United States,
reducing coste for metallurgical manufacturing processes, developing
materials to fight corrosion, and other actiwvities relevant to
metallurgical research.

Various operations invelving radicactive materials hawve been
cenducted at ARC. From 1948 tc 1956, ARC conducted work for AEC
involving the melting, machining, welding, and alloying of thorium.
Additional work with uranium and thorium was performed at ARC for
"ERDA. In addition to work conducted for AEC and ERDA, ARC has
performed work for others with radiocactive materials that resulted
in some building contamination not subject to FUSRAP remedial
regquirements.
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puring the era of AEC and ERDA contracts {1%48 to 1976), process
buildings and surroundings were decontaminated at various times to
guidelines acceptable to REC, ERDA, and DOE. The decontamination
guidelines provided at those times were not as stringent as those in
effect in 1978 when work at ARC was terminated, and the records
relating to the decontamination effort were not adequate to
determine if the buildings and surrocunding areas met the 1978 DOE
radiclogical guidelines. As a result, a radiological assessment of
ARC was initiated by ANL in 1978. Subsequent to this assessment,
ANL advised that although the levels of contamination at ARC 4did not
pose an immediate health hazard, further Adecontamination of the
property was advisable {Refs., 1 and 2).

2.2.2 Previous Radiological Surveys

From June 1978 through September 1982, ANL and A. H. Environment,
Inc. (AHE) conducted surveys of specific buildings and grounds on
the ARC site to evaluate existing radiclegical conditicns (Refs. 1,
2, and 4). Results of this work indicated that Buildings %, 5, 17,
23, 25, 26, 27, 28, 30, and 31 contained a few small areas
contaminated above remedial acticn guidelines. WNo contamination
above guidelines was observed in the five buildings located in the
biomass research facility area (Ref. 2).

Exterior contamination was also reperted at 26 locations on unpaved
areas and at 33 liocations. on paved areas. The vertical extent of
contamination was generally confined to the teop 0.3 m (1 £t) of
80il. The deepest contamination exceeding DOE gqguideliines was at
approximately 1 m {3 ft). The contamination consisted mainly of
natural thorium, with lesser amocunts of natural uranium.

Early in 1984, DOE directed BNI to initiate a radiclegical survey
"program to expand the data base develcoped by ARNL and AHEE. A
thoreugh surface beta-gamma survey was conducted in all field areas
at 2.5-m {8.2-ft} intervals, both at the s¢il surface and at
approximately 0.3 m (1 £t) above the surface. Approximately 100
borehocles 0.15 r (0.5 £t} in diameter were drilled to permit surface

10



and subsurface so0il analyses and gamma logging activities. Surface
water samples from on-site standing-water areas and off-site surface
water samples taken from the Back Forty drainage syestem were
analyzed for radioactive ceontent. Sediment samples from suspect
sewers, septic tanks, and drain lines were also analyzed. All soil,
water, and sediment samples were analyzed for uranium-238,
radium-226, and thorium-232,

Sixteen buildings were surveyed for alpha and beta-gamma
contamination. Suspect areas were also monitored for removable
alpha and beta-gamma contamination. Selection of buildings for
characterization wae based solely on previous ANL findings and on
ARC-supplied information. Results of this survey were published in
January 1985 {(Ref. 5). These results were used to define the scope
of remedial action implemented by BNI during 1987.

2,2.3 1987 Site Remedijal Action

Eleven buildings (Buildings 2, 4, &, 17, 19, 23, 27, 28, 29, 30, and
31) were subjected to remedial action involving, in varying degrees,
the surfaces of floors, walls, structural members, and equipment.
Remedial activities varied from wiping and vacuum cleaning to
removal of concrete surfaces by scabbling. A total wvolume of

306 m° {400 ydaj of contaminated building material and 51 m3
{67 yd3] of equipment was removed and shipped to the Hanford

Reservation during this remediation.

Remedial action was performed on 31 exterior areas and included the
excavation of contaminated soil. A total volume of 2,277 m3
{2,978 yﬂ3} of contaminated eoil was shipped to the Hanford

Reservation during this remedial action.

-Interior concrete surfaces subjected tc aggressive cleaning were
patched and repainted, when necessary, to restore them to conditicns
previously agreed to by DOE and ARC. Disturbed soil surfaces were
regstored to their original conditions.

11



3.0 HEALTH AND SAFETY

As PMC for FUSRAP, BNI ie responsible to DOE for ensuring the health
and safety of personnel engaged in FUSRAP-related activities at the
ARC site. Accordingly, an evalunation of various parameters for
health and safety considerations was completed in early 1987, before
the beginning of remedial action at the facility. Parameters
evaluated included toxic hazards, fire and explosion hazards,
confined space hagzards, and corrosive hazarde. Resultse of thie
evaluation were used to establish an appropriate health and safety
plan for subsequent FUSRAP actiwvity.

The FUSRAP Projeci Safety and Health Manual (Ref. 6) serves as the
auvthorizing document for generic health and safety measures for
FUSRAP sites. Specific project instructions contained in the manual

provide guidance in areas such as dosimetry, bioassay, protective
clothing/equipment, and training requiremente. In addition to these
requirements, health and safety procedures were developed
specifically for conditions at ARC (Ref. 7). All FUSRAP personneil
and FUSRAP subcontractor personnel complied with applicable project
health and safety requirements during implementation of the ARC
characterization effort.

12



4.0 CHARACTERIZATION PROCEDURES

The ARC characterization consigted of gamma logging 42 boreholes and
surveying suspect areas within 19 site buildings (Buildings 1, 2, 3,
4, 5, 17, 19, 23, 24, 2%, 26&, 27, 28, 29, 30, 31, 33, 34, and 319}.
The characterization was based on investigations of ARC project
history obtained by interviewing personnel with historical knowledge
of the ARC facility and activities conducted there.

4.1 DOWNHOLE GAMMA LOGGING

The locations of exterior and interior borehocles wWere chosen using
the following criteria:

0 Potential subsurface contamination as indicated by the
Bite history investigation

o Potential subsurface centamination ae indicated by areas
of known surface contamination

The downhole gamma logging technique was used because the procedure
can be completed more quickly than collecting soil samples, and it
eliminates the need for analyzing samples ian a laboratory. A

5-cm {(Z2-in.) by 5-cm sodium iodide gamma scintillation detector was
used to perform the downhole logging. For this instrument, it was
determined that a count rate, including daughtere, of approximately
40,000 cpm above background corresponds to the 15-pCi/g subsurface
centamination guideline for thorium-232 (Ref. 8), and approximately
15,000 cpm corresponds to the 5-pCi/g surface contamination
guideline for thorium-232. This relationship has been corrochorated
by results from previous characterizations when thorium-232 was
found to be the major contaminant.

. Based on earlier characterization work, it is known that thorium-232
is the primary contaminant at ARC. Therefore, parameters for soil
sample analysis were selected to ensure that thorium-232 would be
detected and measured at concentrations well below the guideline
value of 15 pCisg {in excess of the background level). Due to the

13



limited on-site use of uranium, most of the levels of uranium-238
were balow the detection sensitivity of the analytical procedure
ueed. Such concentrations are reported in soil data tables as "less
than" (<) values. Detectable lewvels of radium-226 were found only
in a few locations.

To accomplish downhole logging, boreholes were drilled to a
specified depth or until the hole penetrated to a depth beneath the
contaminated material. After a borehole was drilled to adequate
depth, it wase temporarily lined with a closed-end, water-tight,
10.2-cm~ {(4-in.-) diameter polyvinyl chloride {(PVC) pipe or
equivalent. The probe was then lowered into the pipe to obtain a
profile of the contamination. Gamma radiation measurements were
taken at 0.3-m (1-ft) intervals to determine the depth and
concentration of contamination. Subsection 5.2 provides gamma
logging results from the boreholes.

In boreholes where samples were collected for isotopic analysis,
both analysis results and gamma logging results were evaluated to
identify contaminated areas.

Soil samples were taken in ten boreholes. The samples were taken at
0.3-m (1-ft) intervals at a depth of 0.3 to 3.0 m {1 to 9.8 £t) and
analyzed for uranium-238, thorium-232, and radium-226.

Subsection 5.5 provides analysise results for sc¢il samples from the
boreholes.

4.2 PRADIOLOGICAL SURVEYS OF BUILDINGS

Selection of buildings for inclusion in this characterization
program was based on the following criteria:

o0 Historical information

o Radliolegical data gathered during the course of previous
remedial acticen

0 Uncertainty or lack of previous characterization
information

1la



Beta-gamma surface measurements were taken with pancake geometry
Geiger-Mueller tube detectors (EIC model HP-210/HP-260 and Bicron
instruments). Surface alpha measurements were made with 59—cm2
{B—in.z} zinc sulfide (ZnS) scintillation probes (EIC model AC-3}
coupled with PRS-1 ratemeter/scaler instruments. Gamma measurements
were made with S5-cm (2-in.) by S5-cm sodium iodide detectors {EIC
model SPA-3) coupled with PRS-1 ratemeter/scaler instruments.
Removable alpha meagpurements were taken with a silver-activated zinc

sulfide [ZnS{Ag)] scintillation counter {EIC model SAC-4).

15



5.0 CHARACTERIZATION RESULTS

Radiological characterization activities at ARC conslisted of several
types of surveys designed to identify and quanfify residual
contamination. Survey resulte were compared with the DOE guidelines
presented in Subsection 1.3 when determining the presence, or
suspected presence, of residual contamination.

5.1 BACKGROUND RADIATION MEASUREMENTS

Background radiation measurements taken and radionuclide
concentratione measured in soll during the 1984 survey program

{Ref. 5) are presented in Table 5-1. The background measuiremente
are applicable in evaluating the results of this survey. Use of the
"less than®” {<) notation in reporting results indicates that the
radionuclide was not present in concentrations that are guantifiable
with the instruments and technigues used. The "less than" value
represents the lower limit of the guantitative capacity of the
instrument and technigque used. This wvalue is based on wvarious
factors, including volume, size, and weight of the sample for bulk
samples: surface area of the detector for direct and removable alpha
and beta-gamma measurements; type of detector used; counting time;
and background count rate. The actual concentration of the
radionuclide is lese than the wvalue indicated. Because radiocactive
decay is a random process, no precise correlation between the rate
of disintegration and a given radionuclide concentration can be
established with the ingtruments and techniques used. For this
reaseh, the exact concentration of the radionuclide cannot be
determined. XAs such, each value that can be guantitatively
determined has an associated uncertainty term (+) that represents
the amount by which the actual concentration may differ from the
value given in the table. The uncertainty term has an associated
cenfidence level of 95 percent.

ls
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TABLE 5-1

BACKGROUND RADIATION MEASUREMENTS AND RADIONUCLIDE CONCENTRATIONS TN SOIL AT ARC

(1984 Survey Program)

Surface
Gamma Exposure Gamma Beta-Garmma
Rate at 1 m at. 1 m Dose Rates Radionuclide Concentration (pCi/g)
Locations® (uR/h) {cpm) (mrad/h) U238 Ra-226 Th-232
1 8.0 6,203 0.03 <1.0P 1.0 + 0.5 1.2 + 0.4
2 7.9 6,025 0.03 <1.0b 1.1 + 0.8 < 0.2b
3 8.8 8,060 0.02 <1.0b 2.7 £ 0.8 < 0.2b
4 9.1 8,261 0.04 <1.0b 0.4 + 0.6 0.4 + 0.6
5 7.4 5,224 0.03 <1.0b 1.2 + 0.5 < 0.2b
6 6.1 4,707 0.02 <1.0b < 0.ab < 0.2bP
Average® 7.9 6,413 0.03 <1.0P 1.1 + 0.5 0.4 + 0.2

8packground locations are at distances of 500 to 3,700 m from the ARC site.

byse of the “lass than" (<) notation in reporting results indicates that the radionuclide was not present
Concentrations are

dependent on many variables (e.g., sample size, moisture content, other radionuclide peaks present, etc.).

in concentrations that are quantifiable with the instruments and techniques used,

SFor the purpose of calculating an average, the "lesg than" values were considered to be the maximum
possible value (a.g., «0.2 wag considered to be 0.2).



5.2 DOWNHOLE GAMMA TLOGGING RESULTS

Forty-two borehcles were drilled and gamma logged to varying

depths. Most of the boreholes were drilled outeide the buildings,

ag shown in Figure 5-1. The grose radioactivity of surface and
subsurface s0il was measured both beneath building floors and in
outside areas; results are presented in Table 5-2. A count rate,
including daughters, of approximately 40,000 cpm corresponds to a
15-pCi/g subsurface contamination guideline for thorium-232 (Ref. 8).

Borehole locations were chosen to define the horizontal and vertical
boundaries of potential subsurface contamination. The major portion
of the gamma logging characterization effort concentrated on
investigation of seven potential areas of subsurface contamination,
briefly described in the following subsections. Based on background
information and site history., contamination wae suspected to be
present within 0.3 to 0.45 m (1 to 1.5 ft} of the surface. To
define the vertical extent of contamination, most boreholes were
drilled to a depth of 1.5 m (5 ft}.

5.2.1 Dismantied Tin Plant

Fifteen boreholes were drilled and gamma logged in an effort to
locate the buried metallic remnants of a tin plant that is believed
to have contained some radicactive contamination and buried baghpuse
residue. The area investigated is outside, between Buildings 17,
18, 34, and 35. These boreholes are identified as boreholes 20
through 34 in Table 5-2 and Figure 5-1. They were drilled to a
depth of 1.5 m (5 ft), and gamma legging points were measured at the
surface and at 0.3-m (1-ft) increments. Results of these
measurements indicated that the area was not cortaminated above
guidelines. Gamma readings of the surfaces ranged from 6,500 to

- 8,700 cpm, and subsurface readings ranged from 10,900 to 19,900 cpm.
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5.2.2 Storage Yard

Four 1.2-m- {4-ft-} deep boreholes were drilied and gamma logged in
an attempt to locate contaminated metal pessibly buried in a storage
yard near Buildings 7, 8, 9, and 10. These holes are identified as
boreholes 12, 13, 14, and 15, as shown in Table 5-2 and Figure 5-1.
No metal was found, and three of the borehole measurements
approximated background levels (6,800 to 14,400 cpm). Gamma logging
results from borehole 15 indicated slightly elevated radioactivity
{however, below DOE guidelines), with a surface gamma reading of
10,200 cpm, a peak measurement of 36,076 cpm at 0.15 m (0.5 f£t), and
a minimum of 12,300 cpm at 1.2 m (56 ft}.

Subsection 5.5 discusses results of isotopic analysee of soil
samples from boreholes 13, 14, and 15.

5.2.3 Lime Pit

Boreholes 37 and 318 were drilled near the lime pit east of

Building 31 to investigate possible soil contamination. Borehole 37
collapsed before gamma readings {other than an elevated surface
measurement of 72,400 cpm) could be taken. Measurements taken in
borehole 3B indicated minimal soil contamination. The elevated
surface measurement could have resulted from past operations
involving torch-cutting of thorium plate in this area. The
potential for subsurface contamination in this area still exists ang
will be investigated during future on-site FUSRAP activities.

Subsection 5.% discusses isotopic analyees £or boreholes 317 and 38.

5.2.4 Lower-Level Floor in Building &

Boreholes 39 through 42 were drilled and gamma logged to investigate
the possibility of contamination associated with an original floor
covered by the present floeor in Building % (see Table %-2 and
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Figure 5-1). Measurements were obtained from the gsurface to a depth
of 1.5 m (5 £ft). These measurements were below DOE guidelines,
ranging from &,300 to 17,500 cpn.

§.2.5 Lower-Level Floor in Building 17

Boreholes 1 through 11 were drilled in Building 17 to investigate
subsurface contamination aesociated with an original floor and with
the s0il below the loading dock and the open storage areas at the
wegtl end of the building. Measurements from two of these boreholes
{boreholes 4 and 7 for the open storage areas) indicated
contamination lewvels exceeding DODE guidelines. Measurements f£rom
these two boreholes ranged from 7,400 to 45,200 cpm. Measurements
taken from the other nine bereholes ranged from 7,300 to 24,100 cpm.

Subsection 5.5 provides results of isotopic analyses for Boreholes 1
through 9.

5.2.6 Drilling Southeast of Building 3%

Two 3.0-m- (1l0-ft-) deep boreholes (boreholes 35 and 38) were
drilled and gamma logged southeast of Building 39 to investigate the
pessibility of buried radicactive waste, repcrtedly emplaced during
the early years of site operation. The resulting measurements did
not indicate the presence of buried waste.

Subsection 5.5 discusses isotopic analyses for boreholes 35 and 36.

5.2.7 Drilling Qutside of Building 3

Four boreholes were driiled outside near the south wall of

Building 3 to determine whether earlier detection of slightly
‘elevated gamma measurements could have originated with subsurface
80il contamination between Buildings 3 and 4. Gamma logging results
indicated no such contamination.
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5.3 BUILDING AND EQUIPMENT SURFACES CHARACTERIZATION

Radiological characterization of interior surfaces was performed at
19 buildings {(Buildings 1, 2, 3, 4, &, 17, 19, 23, 24, 25, 28, 27,
28, 2%, 30, 31, 33, 34, and 39), one of which (Building 5) alsec
required characterization of some exterior surfaces. Results of the
surveys are presented in Table 5-3, Background levels have been
subtracted from the results reported in the table; therefore, ranges
and averages represent the level of contamination above background.

Table 5-3 includes all areas and items surveyed regardless of the
suspected origin of contamination. 1Items shown on Figures 5-2
through 5-21 are either contaminated or suspected to be contaminated
in excese of DOE guidelines. A definitive determination is not
peesible for some marginally contaminated areas without additional
measurements. Other areas are suspected of being contaminated
becauee of their association with contaminated items {(e.g., piping
associated with contaminated drains). Followup surveys of items
will be conducted during future on-site FUSRAP activities.

Figures 5-10 and 5-19 also show specific locations in Buildings 23
and 31 where asbestos was found.

In April 1989, an ORAU survey found contamination to be present in
areas in Building 23 not determined to be contaminated by this
Eurvey. Contaminaticn of these areas may have taken place after
this survey wag conducted as a result of ochgoing ARC activities with
zircon sand. This building will be resurveyed during future on-gite
FUSRAP activities.

Characterization activities inside the buildings included
measurenents for surface beta-gamma, surface alpha, gamma and, in a
few cases, removable alpha and remecvable beta-gamma. In some
-locations, only beta-gamma radiation was measured because overlying
paint, tile, or rough surfaces would attenuate any alpha
contaminaticn. The instruments used for this characterization are
discussed in Subsection 4.2.
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The majority of characterized surface areas that exceed DOE
guidelines include floore., walls, cabinet surfaces., sumps, trenches,
drains and associated piping, and eqguipment.

Results of the isotopic analyses of soil samples and sludge samples
from the drains, pipes, and trenches are discussed in Subsection 5.5.

5.4 GAMMA LOGGING OF FLOOR DRAINS

The embedded floor drains in Building 30 were characterized by gamma
logging. Results of this effort are presented in Table 5-4. The
measurements include background and were obtained by moving a gamma
detector into the drain pipe in 0.15-m (0.5-ft) increments, taking
gross activity readings at each etep. The locations of the listed
floor dAraine are identified in Figure 5-18.

5.5 ISOTOPIC ANALYSES OF SOIL AND SLUDGE

Isotopic analyses were performed on samples of goil and sludge to
determine levels of uranium-238, radium-226, and thorium-232.
Sampling locations were chosen based on the potential for
contamination to be present.

Analyses were performed on samples of subfloor soil and of sludges
associated with trenches, drains and piping, sumps, and boreholes in
Buildings 4, &, 17, 23, 24, 28, 30, and 31. 1In addition, soil
gsamples from exterior boreholes 13, 14, 1%, 1s, 17, 18, 1%, 35, 36,
37, and 3B were analyzed. The samples were taken at 0.3-m {1-ft)
intervals at depths of 0.3 m {1 ft) te 3.0 m (9.8 ft). Analytical
results are reported in Table 5-5. Elevated readings were obtained
moest often in sludges present in drains, pipes, and trenches.

"Ranges of contaminant concentrations were as foliows:

Uranivm-238 <1 to 2100 + 200 pCi/q
Radium -226 <0.6 to 570 + 20 pCi/g
Thorium-232 <0.8 to 1800 + 100 pCi/g
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EBesults from the analyses were coneidered with the resulte of gamma
logging to determine areas of contamination.

5.6 REVIEW OF PREVIOUS SURVEY DATA

A review of the results from previous surveys {(Refg. 1 and 2) was
conducted to ensure that all areas of potential contamination
previously identified are addressed. This review identified several
areas of contamination located by ANL that were not investigated
during subseguent characterization efforts. The type and level of
contamination at these locations are presented in Table 5-6. A
summary discussion of these locations follows.

ANL locations 252, 257, and 258 are in Building 25 on the mezzanine
{see Fligure 5-12). ANL estimated the area of coantamination as
2,000 cmz (310 in.z} at ANL location 252 and as 1,000 cm2

{160 in.z} at ANL location 258. No areal estimate was given for
ANL location 257. The readings for these locatione are shown in
Table 5-6. The mezzanine has been used prinmarily as a storage
room. Subseguent BM1 surveys have not identified contamination in
this room in the vicinity of the ANL locations. It is likely that
contaminated materials stored at these locatione were removed after
the ANL survey.

ANL location 134 is in Room 8 of Buildings 30 and 31, as shown in
Figure 5-19. The B8ize of the contaminated area in this room was not
ecstimated in the ANL survey report (Ref. 1). TMA/E surveyed Raomrﬂ
in June 1988 and found no radiation levels exceeding DOE

guidelines. ANL locations 39, 40, 41, 43, 44, and 45 are between
Buildings 26 and 27, as shown in Figure 5-1. The contaminated area
was identified as concrete and was estimated to be 1,000 cm2
{160 in.z} for ABL locations 39, 40, and 43, and 9,000 cm2
{1,400 in.zj for ANL location 41. ANL locations 44 {sewer} and 45
{grate) were reported to have contaminated areas of 1,000 cmz

{160 in.zj and 300 cm2 (50 in.z}. respectively. ANL readings
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for these locations are given in Table 5-6. TMA/E resurveyed the
area between these buildings in June 1988 and 4id not find radiation
levele exceeding DOE criteria. It is suspected that asphalt applied
te this area after the ANL survey resulted in the attenuation of
radiation from the subsurface source. This area will be
investigated further during future on-site FUSRAP activities.

ARL locations 28 through 31 are all on the south side of
Buildings 30 and 31, as shown in Fiqure 5-1. The size of the
contaminated area was 1,000 cm® {160 in.z} for ANL location 2z
{side of the building); 1%0,000 cm2 {23,000 in.z} for ANL
location 29 (lawn); 100 ocm® (16 in.2) for ANL location 30
{concrete); and 1,000 cm2 {160 in.zj for ANL location 31
(concrete). Readings for ANL location 31 are given in Table 5-6.
In June 1988, TMA/E surveyed this area and found levels of
radioactivity above background. Therefore, this area will be

investigated further during future on-site FUSRAP activities.
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6.0 CONCLUSION

This report was developed to provide the results of the radiclogical
gurvey completed in early 1988 at ARC. Three borehcles (4, 7, and
37} contained levels of contamination that exceeded DOE guidelines,
and numerous surfaces on items in 15 buildings exceeded applicable
DOE guidelines. 1In addition, several areas and surfaces, including
Building 23, require further investigation, which will be conducted
during future on-site FUSRAP activities.
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TABLE 5-2

BOREHOLE GAMMA LOGGING RESULTS AT ARC

Page 1 of 7
Corre-
Borehole  sponding Depth? Count Rateb:.¢
Mo. Figure Wo. (m} {cpm) Comments
1 5-7 Surface 9,412 Location - Buillding 17
' 0.3 10,907 Open Storage
0.6 11,595
0.9 12,001
2 5-7 Surface 7,270 Location - Building 17
Below Surface 12,807 Open Storage
Q.3 15,043
a.6 16,477
0.9 16,721
3 5-7 Surface 9,275 Location - Building 17
0.3 10,593% Open Starage
0.6 11,631
0.9 12,267
& 57 Surface 7,398 Location - Building 17
Below Surface 16,550 Open Storage
0.3 30,879
0.6 44,806
¢.9 20,692
5 5-7 Surface 9,085 Location - Building 17
0.3 16,700 Cpen Storage
0.6 11,352
0.9 12,657
6 5-7 Surface 8,511 Location - Building 17
0.3 11,767 Open Storage
0.6 15,138
0.9 24,097
7 5-7 Surface 7,040 Location — Building 17
Below Surface 12,773 Open Storage
a.3 45,185
a.6 17,698
0.9 17,119
B 5-7 Surface 12,614 Location - Building 17
0.3 12,354 Loading Dock
0.6 13,654
0.9 12,746
1.2 12,329
1.5 12,624

28



TABLE 5-2

(continued}
Page 2 of 7
corre-
Borehole sponding Depth® Count Rateb.t
NHo. Figure No. (m) {cpm) Comments
9 5-7 Surface 14,849 Lecation - Building 17

0.3 14,372 Loading Dock
0.6 13,933
0.9 13,371
1.2 12,420
1.5 12,392

190 5-7 Surface 8,428 Location - Building 17

Below Surface 12,904 Lab 10

¢.3 16,261
.8 19,253
.9 17,519
1.1 18,383

11 5-7 Surface 34,371 Location - Bullding 17

Below Surface 38,454 Men's Room

0.3 36,764
0.6 19,459
0.9 17,961

12 5-1 Surface 8,585 Location - South of
0.3 12,694 Bullding ?
0.6 13,974
0.9 13,047
1.2 1%,%06
1.5 13,144

13 5-1 Surface 6,756 Location -~ South of
c.3 13,612 Building 14
0.6 14,352
3.9 13,750
1.2 12,267
1.5 Hole Sloughed Off

14 5-1 Surface 6,827 Location - South of
0.3 13,962 Building 16
0.6 14,384
0.9 13,301
1.2 12,594 Reading Tsaken in Water
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TABLE 5-2

{continued)
Page 3 of 7
corre-
Borehole sponding Depth® Count Ratebst
Ho. Figure Mo, {m) {cpm) Comments
15 5-1 Surface 10,233 Location - South of
0.15 36,076 Bullding 16
0.3 32,332
0.6 24,913
0.9 22,080
1.2 15,852 Beading Taken in Water
16 5-3 Surface 9,500 Location - South of
0.3 12,833 Building 3
0.6 13,737
0.9 13,714
1.2 12,263 Reading Taken in Water
17 5-3 Surface B,786& Location - South of
0.3 12,949 Building 3
0.6 13,875
0.9 13,622
1.2 12,599 Reading Taken in Water
18 5-3 Surface 8,443 Location - South of
0.3 12,600 Building 3
0.6 12,985
0.9 12,230
1.2 11,934 Reading Taken in Water
19 5-3 Surface 2,968 Locakion - South of
6.3 12,300 Building 3
0.6 12,992
G.9 11,956
1.2 11,702 Reading Teken in Water
20 5-1 Surface 6,868 Location - South of
0.3 11,058 Building 17
0.6 15,408
0.9 15,924
1.2 15,979
1.5 14,419
21 5-1 Surface 6,518 Location - Horth of
0.3 13,612 Buiiding 34
0.6 15,032
0.9 16,200
1.2 15,258
1.5 13,738
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TABLE 5-2
{continued)

Page 4 of 7

Corre-
Borehole sponding Depth® " Count Rateb,t
No. Figure No. {m) {cpm) Comments

22 5-1 Surface 7,480 Location - East of
3 12,646 Building 34

& 17,540

.9 17,320

2 15,564

5 15,536

23 5-1 Surface 7.779 Location — East of
0.3 12,054 Building 34

6 16,592

9 16,483

. 13,942

5 12,9B6

24 5-1 Surface 8,604 Location - East of

3 15,929 Building 34

6 16,742

.9 16,099

2 15,602

5 14,092

25 5-1

g

ace B,281 Location — West of
3 15,229 Building 35

6 17,020

.9 15,810

2 14,746

5 14,124

26 5-1

2

ace 8,700 Location - West of
3 10,821 Building 35

6 11,599

.9 Hole Collapsed

2

5

27 5-1 Surface 7,763 Location - Between

0.3 14,032 Buildings 34 and 35
6 16,214
g 16,134
.2 . 14,682
5 15,105
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Page 5 of 7

TABLE 5-2

{continued)

Borehole
¥o.

Corre-—

sponding,
Figure No,

Depth®
{m)

Count Rateb:tC

(cpm}

Comments

28

29

30

EY Y

32

33

5-1

5-1

5-1

Surface
0.3

oo
ih Do

HEDOOH
W p o p

= OO OoOn
b D

Surface
0.3

OO O OO
(L XY ™ LRI

HEOOGOHR
Mo p

30

7,656
15,341
16,517
15,998
15,796
15,638

7,343
13,396
16,377
16,832
16,730
15,003

8,569
12,889
14,906
13,862
14,647
13,285

7,037
13,094
16,283
16,395
15,947
15,282

B,568
15,839
16,286
15,398
15,553
15,246

7,730
17,281
18,938
19,937
17,772
17,723

Location - Between
Buildings 34 and 35

Location — Between
Buildinge 34 and 35

Location ~ Between
Buildings 17 and 18

Location - Between
Buildings 17 and 18

Location - West of
Building 138

Location - NW of
Building 35



TABLE 5-2

{continued)
Page 6 of 7
Corre-
Borehole sponding Depth® Count Rateb.C

No. Figure No. (m) {cpm) Corments

34 5-1 Surface B,140 Location - SW of
0.3 12,617 Building 35
0.6 16,604
0.9 16,053
1.2 14,974
1.5 15,347

35 5-1 Surface 11,437 10, 2-cm (4-in.} Sch. 40
0.3 29,1307 FYC casing utilized.
O.8 23,0139 Location ~ South of
a.9 17,684 Building 39
1.2 14,148
1.5 13,031
1.8 12,723
2.k 11,777
2.4 11,110
2.7 10,485
3.0 10,226

36 5-1 Surface 6,795 10.2-cm {4-in.) Sch. 40
0.3 16,075 PYC casing utilized.
0.6 16,601 Location - South of
0.9 14,604 Building 39
1.2 13,845
1.5 13,812
1.8 13,348
2.1 11,714
2.4 12,827
2.7 12,187
3.0 11,625

37 5-1 Surface 72,421 Location - Building 31

Lime Pit Area
Hole Collapsed

38 5-1 Surface 11,024 Location - Building 31
0.3 12,446 Lime Pit Area
0.6 14,389
0.9 19,5861
1.2 49,080
1.5 Hole Collapsed
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TABLE 5-2

(continued)
Fage 7 of 7
Corre-
Borehole sponding Depth® Count Rateb:¢
¥o. Figure Wo. (m) {cpm) Comeents
39 5-5 Surface 7.560 Location - Building 5
Below Surface 10,500
0.3 14,500
a.6 15,890
J.9 14,900
40 5-5 Surface 6,300 Location - puilding 5
Below Surface 10,400
0.3 13,840
0.6 16,720
0.9 16,850
il 5-5 Surface 6,350 Location - Bullding 5
Below Surface 10,320
9.3 12,9340
0.6 16,190
0.9 17,500
42 5-5 Surface B,BOO Lecation - Building 5
Below Surface 10,320
0.3 15,260
0.6 16,660
0.9 15,546

8] m is equivalent to 3.3 ft.
bMeasurements include background.
2The values presented are actual measurements as recorded by survey

pereonnel. These messurements wiil fluctuate depending on instrument
and techniques used.
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TABLE 5-3

BUILDING CHARACTERIZATION RESULTS AT ARC

Page 1 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements3:D  Reading Item No.
Bullding 1 (Figure 5-2)
Room 116 Floor/Wal) Interface Surface Alpha 3 dpm/ 100 cm? 210 - 2100 1200 1
Floor Surface Beta-Gamma 3 dpm/ 100 cmd 3100 - 19000 9100 2
Room 302 Floor Gamma 3 uR/h 0.3 -0.8 0.5
Samples Gamma 1 BR/h 4.5 —
Room 303 Floor Gamma T uR/h 0-1.6 0.5
Room 304 floor Gamma 6 uR/h a.6 - 1.4 1.0
Samples Ganma 1 uR/h 29 -— 3
Room 306 Floor Surface Beta-Gamma 4y dpm/100 o 0 - 1600 220
Gamma 13 uR/h 0-33 0.07
Sinks (6) Surface Beta—Gamma 6 dpm/ 100 om2 0 - 790 190
Gamma 4 uR/h 0-0.3 0.1
Sink Drain (North Wall) Surface Beta-Gamma 1 dpm/ 100 an? 170 —_
Under Sink (North Wall) Surface Beta-Gamma 7 dpm/ 100 cwd 170 - 10900 3400 4
in Cabinet Surface Alpha ! dpw/ 100 om2 1100 -
Infrared Lab Floor Gamma 4 uft/h 1.0 - 2.2 1.4
Men's Room Floor Gamma 6 uR/Mh 0 2.4 0.9
Building 3 (Figure 5-3)
Room 101 Floor . surface Beta-Gamma 14 dpm/ 100 o 670 - BOOO 3500 1
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TABLE 5-3

{continued)
Page 2 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements? b Reading Item No.
Building 3 (continued
Room 101 Oven Gamma 3 pR/h B.7T - 12.5 n
Room 102 Hydraulic Press Surface Beta-Gamwma 5 dpm/ 100 cmd 2400 - 6200 4900 2
Room 103 Floar Surface Beta-Gamma 9 dpm/ 100 on? 150 - 2200 730
Zircon Sandpile ‘Surface Beta-Gamma 1 dpm/ 100 ol 13000 — 8
Gamma 1 uR/h a0 —_
Crusher Surface Beta-Gavma 1 dpm/ 100 ol 16400 —_— 3
Gamma 1 HR/h 16 -
Building 4 (Figure 5-4)
Room 103 Drain Surface Beta-Gamma 2 dpm/ 100 mz 1100 - 1200 1100 1
Gamma 1 wR/h 1.9 —_
Drain Surface Beta-Gamma 2 dpm/ 100 ot 1200 - 1200 1200 1
Gamma 1 wR/h 1.8 —_
Orain Surface Beta-Gamma 2 dpm/ 100 ol 790 - 1200 9280
Ganma 1 uR/h 1.9 —_—
Trench Surface Beta-Gamma 32 dpm/100 on? 0 - 15000 1700 2
foom 104 Floor Surface Beta-Gamma 63 dpm/ 100 o 0 - Yo40 430
North Wall Surface Beta-Gamma n dpm/ 100 ome 0 - 750 290
North Floor/Wall Surface Beta-Gamma 6 dem/ 100 ond 210 - 1100 530

Interface
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TABLE 5-3

(continued)
Page 3 of 56
Number of Ramge of Average Figure
Intertor Measurement Location Parameter Readings Unit Measurements3.D  Reading Item No.
Building 4 (continued)
Room 104 Ceiling Catwalk Surface Beta-Gamma 12 dpm/ 100 ca 42 - 1500 760
surface Alpha 8 dpm/100 cm? & - 100 19
Room 105 Drain Surface Beta-Gamma 1 dpm/ 100 ol 0 —_
Gana 1 uR/h 0 _
Manhole (North Wall) Surface Beta-Gamma 1 dpm/ 100 cme 1200 — 3L4
(East Wal1l) Surface Beta-Gamma 2 dpm/ 100 ome 1400 - 2200 1800 344
{South Wall)* Surface Beta-Gavma 1 dpm/ 100 ont 1600 -
{Bottom) Surface Beta-Ganma 4 dpm/ 100 ol 230 - 3000 2100 it4
Surface Alpha 2 dpn/ 100 amd 430 - 440 440
Gamma 1 wR/h 8.4 -
Manhole (North Wall) Surface Beta-Gamma 2 dpm/ 100 cme 1500 - 2300 1900 344
(East Wall) Surface Beta-Gamma 2 dpm/ 100 om? 1700 - 2100 1900 384
(South Wall) surface Beta-Gamma 1 dpm/ 100 on? 830 -
{Bottom) Surface Beta-Gamma 4 dpm/ 100 o 960 - 1600 1400 3t4
Surface Alpha 1 dpm/100 cm? 300 —_—
Ganma 1 pR/h 8.2 -
Trench Surfate Beta-Gamma 6 dpm/ 100 e 130 - 230 170
Gamma 1 uft/h 0.5 —_—

*Additional measurements required to determine if item is contaminated above guidelines.
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TABLE 5-3

(continued)
Page 4 of 56
Number of Range of Average  Figure
Interior Measurement Location Parameter Readings unit Measurementsd,D  Reading  Item Mo,
Building 4 {continued)
Room 106 Trench Surface Beta-Ganma 8 dpm/ 100 o 480 - 15000 4700 5
Surface Alpha 2 dpm/ 100 ol 270 - 460 aro
Gamma 1 pR/h 23 —_
Drain Pipe (From Trench) Surface Beta-Gamma } dpm/100 om? 6900 — 5
MexZanine Surface Beta-Gamma 1 dpm/ 100 cwd 0-290 k]
Vent Duct Surface Beta-Gawma 4 dpm/ 100 ond 620 - 3400 1600 &
Room 110 Drain Surface Beta-Gamma 2 dpm/ 100 cm? 220 - 300 220
Drain Surface Beta-Gamma 2 dpm/100 cwd 570 - 1000 810
West Watl Removable Alpha 100 dpm/100 ca? 0-8 *
Floor Removable Alpha 302 dpm/ 100 om? 0-3 *
Room 206 Exhaust Fan Surface Beta-Ganma 4 dpm/ 100 ol 3500 - 5400 4200 7
Surface Alpha 4 dpm/100 cm? b-23 9
Building 5
Plumbing Shop & Storage Room Floor Surface Beta-Ganma a7 dpm/ 100 o 130 ~ 29000 2100 -
(Figure 5-5) Gamma 1 ui/h 1.3 —_—
Machine Shop Conduit Surface Beta-Gamma 4 dpm/ 100 om 980 - 2900 1900 2
Surface Alpha 3 dpm/ 100 o 150 - 940 470

*Survey provided number of measurements and range of values not individual measurements.

Average not able to be calculated,
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TABLE 5-3

(continued)
Page 5 of 56
Number of Range of Avarage Figure
Interior Measurement Location Parameter Readings Unit Measurementsd.b  Reading Item No,
Building 5 {continued)
Machine Shop (continued)
3.2-cm (1.25+in.) Pipe Surface Beta-Gamma 7 dpm/ 100 ol 1200 - 4500 2600 3
Surface Alpha 7 dpm/ 100 omd 400 - 1800 1100
3.2-tm (1.25-in.) Pipe Surface Beta-Gamma 4 dpw/ 100 ot N0 - 1700 1300 3
Surface Alpha 4 dpm/ 100 on? 250 -~ 500 340
6.4-am (2.5-in.) Pipe Surface Beta-Gamma 3 dpm/ 100 o2 510 - 2100 1200 3
Surface Alpha 3 dpm/ 100 cme 140 - 330 260
Plumbing Shop & Storage Room
{Figure 5-6)
teiling Surface Beta-Gavma 9 dpm/ 100 oo ¢ - 11000 3600 ]
Cetling Supports Surface Beta-Ganma 21 dom/100 ¢ 360 - 30000 4800 4
Roof (Figure 5-6)
VYent (#1) Surface Beta-Gawna 6 dpm/ 100 o’ 0 - 600 170
vent (#2) Surface Beta-Gamma 5 dpm/ 100 o 75 - 1200 490
Vent (#3) surface Beta-Gamma 6 dpm/ 100 ol 0 - 1900 900
Vent (#4) Surface Beta-Gawma 7 dpm/ 100 e’ 0 - 1200 540
Blower Surface Beta-Gamma 14 dpm/ 100 el 670 - 49000 12000 ]



TABLE 5-3

(continued)
Page 6 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®:P Reading [tem No.

Building 5 {continued)

Roof (continned)

8E

Vent

Yent

Air Conditioner
Rain Gutter

Horizontal Seam
Flashing

spot

Building 17 (Figure 5-7)

Room 10A Drain

Floor, Wall

Men's Room

Water Heater

Surface Beta-Gamma
Surface Beta-Gamma
Surface Beta-Gamma
Surface Beta-Gamma

Surface Beta-Ganma

Surface Beta—-Gamwma

Surface Beta-Gamma
Garma

Surface Beta-Gamma
Gamma

Surface Beta-Gamma
Surface Alpha

1

35

dpw/100 on?
dpm/ 100 ow?
dpm/ 100 on?
dpw/ 100 ow?
dpm/ 100 cm@

dpm/ 100 o’

dpn/ 100 cw?
uR/h

dpm/ 100 on?
HR/h

dpm/ 100 oml
dpm/ 100 cm?

110 - 1500

260 - 370

3710 - 600

37 - 1300

0 - 11000

1700 - 2900

3000

8 -29

190
n

150

320

490

2300
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TABLE 5-3

(continyed)
Page 7 of 56
Number of Range of Average Figure
Interior Measurament Location Parameter Readings Unit Heasurmts"b Reading Item No.

Byilding 17 (continued)
Men's Room (continued)

Shower Stall

LockersT=

Toilet Tank Top**

Tollet Tank Top

Toilet Seat

Lavatory

Towel Dispenser®,x=

Floor

Concrete Block*»*x

*Item not indicated on figure, -
**Additional measurements required to determine if item is contaminated above guidelines.

Surface Beta-Gamma
Surface Alpha

surface Beta-Ganma
Surface Alpha

Surface Beta-Ganma
surface Alpha

Surface Beta-Gamma
Surface Alpha

surface Beta-Gamwma
Surface Alpha

Surface Beta-Gawma
Surface Alpha

Surface Beta-Gamma
Surface Alpha

surface Beta-Gamma
Surface Alpha

Surface Beta-Gamma
Surface Alpha

dpm/ 100 cwl
dpm/ 100 onl

100 ow®
gwu ot

dpw/ 100 o
dpm/100 oW’

100 ot
5":; o

dpm/ 100 el
g/ 100 on?

dpm/ 100 ol
dpm/ 100 cm?

dpw/ 100 onl
dpm/ 100 o

dpm/ 100 on’
dpw/ 100 ce

dpw/100 ot
dpm/100 ol

1000 —_
51 -

2400 - 1
97 —

3100 - 1
160 —

87 _
57 —_

000 — 1
170 —

1700 — 1
16 —

0 - 1400 580
6 - 120 &0

1500 —
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TABLE 5-3

{continued)
Page 8 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®:D  Reading  Item No.
Building 17 {continued)
Men's Room (continued)
Pipe Surface Alpha 1 dpm/ 100 cm? 120 —
Pipe Surface Alpha 1 dpm/ 100 cm? 970 -
Room 10 East Wall Surface Beta-Ganma 43 dpm/ 100 cme 350 - 10000 1300 6
Window #1 Surface Beta-Gamma 5 dpn/ 100 ome 3300 - 8300 6200 6
Window #2 Surface Beta-Gamma 8 dpm/ 100 cw? 2400 - 26000 12000 6
Window #3 Surface Beta-Gamma 9 dpm/ 100 ome 2900 - 19000 8500 6
Window #4 Surface Beta-Gamma 8 dpm/ 100 owd 2300 - 25000 11000 6
South Wall Surface Beta-Gamma 6 dpm/ 100 cnd 2500 - 8700 6200 5
Floor Surface Beta-Gamma 156 dow/ 100 ow’ 600 - 26000 5200 8
Surface Alpha 26 dpm/ 100 and 100 - 2600 200
Drain Surface Bata-Gamma ! dpm/ 100 om? 22000 - 4
Surface Alpha 1 dpm/ 100 ow? 270 —
Drain {(Inside) Surface Beta-Gamma 1 dpm/ 100 o 56000 — 4
Trench Surface Beta-Ganma 4 dpm/ 100 ond 1400 - 2100 1700 7
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TABLE 5-3

{continued}
Page 9 of 56
Number of Range of Average Figure
Intertor Measurement Location Parameter Readings Unit Measurementsd,b  Reading  l1tem No.
Building 17 (continued)
Open Storage - Trench Surface Beta-Gamma 5 dpm/ 100 ol ~ 1400 1200 9
Gamma 5 HR7/h 1.3 - 1.9 1.6
Trench Surface Beta-Ganwa 5 dpm/ 100 cm? 900 - 1700 1400 9
Gamma 5 uR/h 0.4 - 1.9 1.4
Lockers Surface Beta-Gamma 14 dpm/ 100 ow2 2600 - 13000 5700 10
Surface Alpha 14 dpw/ 100 ome 250 - 1100 680
Removable Alpha 15 dpm/ 100 om 0-5.3 1.3
2nd Floor Storage Room
Cabinet Surface Beta-Ganwa 2 dpm/ 100 cmé 3700 - 4700 4200 1
Surface Alpha 2 dpm/ 100 cmd 3600 - 3800 3700
Cabinet Surface Beta-Gamma d dp/ 100 om? 3100 - 4500 1800 n
Surface Alpha 2 dpm/ 100 cme 950 - 4100 2600
workbench Surface Beta-Gamma 1 dpw/ 100 omd 6300 - 12
Surface Alpha 1 dpm/ 100 cmé 2100 -
Cabinet* Surface Beta-Gamma 1 dpw/ 100 el 1500 _—
surface Alpha 1 dpm/ 100 cme 300 —
Attice* - Truss #) Surface Beta-Gamma 12 dpm/ 100 cm? 0 - 3500 1200
Surface Alpha 14 dpm/ 100 ome 220 - 1000 610
Truss #2 Surface Beta-Ganma 19 dpw/ 100 ol 560 — 14000 2300
Surface Alpha 23 dpm/ 100 cw2 320 - 1400 130

*Additional measurements required to determine if item iz contaminated above guidelines,
**Radiological contaminant in Building 17 attic is U-238 (see Table 1-1 for criteria).
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TABLE 5-3

{continued)
Page 10 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements?,D  Reading Item No.
Building_17 (continued)
Attic (continued)
Truss £ surface Beta-Gamma 19 dpnv/ 100 oe? 520 - 8200 3900
Surface Alpha 20 dpm/ 100 cme 370 - 4100 1200
Truss #4 Surface Beta-Gamma 1 dpm/ 100 o 2900 - 30000 13000 13
surface Alpha 17 dpm/ 100 ow? 950 - 6100 2500
Truss #5 Surface Beta-Gamma 8 o/ 100 o 8200 - 36000 16000 13
surface Alpha 13 dpm/ 100 om? 1300 - 5300 2300
Truss #5 Surface Beta-Gamma 12 dpm/ 100 cm? 3300 - 21000 9400 3
Surface Alpha n dpm/ 100 cm? 400 - 3000 1200
Rafters Surface Beta-Ganma 207 dpm/ 100 on? 0 - 91000 6900 14
Surface Alpha 207 dpm/ 100 cwe 0 - 6300 1100
Floor surface Beta-Gamma 218 dpm/100 oW 0 - 79000 3900 14
Surface Alpha 218 dpm/ 100 cm? 10 - 2700 450
Removable Alpha 28 dpw/ 100 omé 6 - 120 40
Center Platform Surface Beta-Gamma 2 dpm/ 100 o 1000 - 2600 1800
surface Alpha 2 dpw/ 100 o 100 - 1300 690
Light surface Beta-Gamma 1 dpw/ 100 ol 350 -
surface Alpha ] dpm/ 100 cm? 120 -
Cross Brace Surface Beta-Gawma 1 dpa/ 100 cw® 180 -
Surface Alpha 2 dpm/ 100 o 390 - 440 420



TABLE 5-3

£F

{continued)
Page 11 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd.b  Reading  Item No.
Bullding 17 {continued)
Attic (continued)
South Eave Surface Beta-Gamma 1 dpm/ 100 cmd 1100 —
Surface Alpha 2 dpm/ 100 cmé 330 330
Stringer Surface Beta-Gamma 1 dpw/ 100 ol 80 -
Surface Alpha ] dym/ 100 o 360 -
Celling Base Surface Bata—Gamma 1 dpm/ 100 ow? 900 —
(Under Insulation) Surface Alpha 1 dpm/100 owl 100 -
Center Walkway Surface Beta-Gamma i dpm/ 100 w2 860 —_
surface Alpha 1 dpm/100 e 210 -
Section Beams Surface Beta-Ganma 9 dpm/100 ow? 1100 - 14000 7100 14
Surface Alpha 9 dpm/ 100 cmd 370 - 1600 84D
Light Surface Beta-Ganma 4 dpm/100 cw? 920 - 14000 7100 14
Surface Alpha 4 dpm/ 100 e 350 - 1200 1000
Roof Vent Surface Beta-Gamma ] dpm/ 100 cwl 790 -
Surface Alpha 1 dp/ 100 ow? 510 —
Building 23
Basement (Figure 5-10)
Floor/Wall Interface surface Beta-Gamma 63 dpm/ 100 ow? 0 - 21000 2200 4
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TABLE 5-3

(continued)
Page 12 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd:D  Reading Item No.
Building 23 (continued)
Basement (continued)
Floor/Wall Interface Surface Beta-Gamma 8 dpm/ 100 cm? 0 - 1200 390
{Divider)
Shelves Surface Beta-Gamma 3 dpw/ 100 cmd 1200 - 1900 1500 6
Drain* Surface Beta-Gavma 1 dpm/ 100 o2 2900 -
Drain Surface Beta-Gavma 1 dpm/ 100 o2 0 -
Elevator Pit Surface Beta-Gamma 2 dpw/100 cm” 3700 - 19000 11000 5
Gamma 9 ul/h 4.4 - 7195 21
Floor {(General) Surface Beta-Gawma 66 dpm/ 100 o 0 - 6200 1100 2
Floor (East End) Surface Beta-Gamma 33 dpm/ 100 e 380 - 9400 2000 2
Shelf Surface Beta-Gamma 2 dpm/ 100 o 1100 - 1300 1200 6
Sump (SE Corner) Surface Beta-Gamma at dpm/ 100 o 0 - 4200 1300 8
Sump Pumps (SE Corner) Surface Beta-Ganma 13 dpm/ 100 e 400 . 4400 2500 8
Windowsil Surface Beta-Gamma 10 dpm/ 100 cm 160 ~ 7400 2400 4
Pipe (NE Corner) Surface Beta-Gamma 5 dpm/ 100 o 360 - 1000 650
Shelf Surface Beta-Ganma 2 dpw/ 100 cw? 0 0

*Additional measurements reguired to determine if item is contaminated above guidelines.
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TABLE 5-3

{continued)
Page 13 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd:D  Reading  [tem No.
Building 23 {continued)
Bazement (continued)
Pipe Surface Beta—Gamma 3 dpm/ 100 om2 0 - 80 27
East Wall Surface Beta-Gamma 32 dpm/ 100 cm? 0 -9 30
ﬁst Wall surface Beta-Gamma 16 dpm/100 cwl 87 - 1400 660
South Wall Surface Beta-Gawna 18 dpm/ 100 ont 300 - 700 850
Mall - Pipe Assembly Surface Beta-Gawna 21 dow/ 100 o2 0 - 6000 2000 *
Equipment Surface Beta-Gamma 16 dpm/ 100 e 420 - 2800 1800 1
Ceiling Pipe Surface Beta-Ganma 13 dpm/ 100 cwe 870 - 12000 3400 |
Celling Plpe Surface Beta-Gamma 13 dpm/ 100 an? 130 - 10000 18500 1
Ceiling Pipe Surface Beta-Gamma 13 dpm/ 100 o 410 - B600 2700 1
North Wall surface Beta-Ganwma 25 dpm/ 100 cme 0 - 2700 610
West Stairway (Basement)

Floor Adjacent to Wall Surface Beta-Gawma 11 dpm/ 100 ol 1000 - 7000 2800 3
Floor Surface Beta-Gamma 22 dpm/ 100 omé 0 - 24000 3300 3
Pipe (Surface) Surface Beta-Gamma 3 dpm/ 100 cm? 1100 - 1300 Y300 3

*Item not indicated on figure,
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TABLE 5-3

(continued)
Page 14 of 56
Number of Range of Average Figure
Interior Measurament Location Parameter Readings Unit Measurements?.b Reading Item No.
Building 23 {(continuyed)
West Stalrway (continued)
Pipe (Inside) Surface Beta—Ganma 1 dp/ 100 ol >33000 _ 3
Pipe (1.8-m pit) Surface Beta-Gamma 1 dpm/ 100 ol 35000 - 3
Stair wood 'Surface Beta-Ganma 1 cipm/ 100 o 4700 - 3
Door frame Surface Beta-Gamma 2 dpm/ 100 cn? 1200 - 2300 1700 3
1.8-m pit {North Mall) Surface Beta-Gamma 3 dpw/ 100 o 790 - 1400 1100 3
(East Wall) Surface Beta-Gamma ] dpm/ 100 cm? 870 - 1200 1100 3
(South Wall) Surface Beta-Gama 4 dpm/ 100 om? 1100 - 1500 1300 3
(West Wall) Surface Beta-Gamma 3 o/ 100 cavd 960 - 1300 3400 3
Basement Tunnel Fipe A Surface Beta-Gamma 8 dgm/ 100 ol 0 - 7200 520
Pipe 8 Surface Beta—Gamma 8 dpm/ 100 et 0 - 1000 570
Pipe € Surface Beta-Gamma 8 dpm/ 100 o 0 - 410 160
East Wall Surface Beta-Gamma 9 dpm/ 100 on? 0 - 9900 1300 9
Hest.HaH Surface Beta-Gamma 19 dpm/ 100 an? 0 - 560 170
Pipe Surface Beta-Gamma 7 dpm/ 100 o 130 - 1400 580
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FABLE 5-3

(continued)
Page_15 of 56
: Number of Range of Average Figure
interior Measyrement Location Parameter Readings Unit Measurements®.D  Reading  Item No.
Building 23 (continued)
Basement Tunnel (continued)
North Wall Surface Beta-Gamma 12 dpm/ 100 ol 0 - 1006 170
North Wall Pipe Surface Beta-Gamma | dpm/100 cm? 1000 -
North Wall Pipe Sur-face Beta-Ganma 4 dpm/ 100 ol 520 - 1200 170
North Wall Pipe Surface Beta-Gamma 8 dpm/ 100 o 430 - 100 620
North Wall Pipe surface Beta—Gamma 3 dpm/ 300 cmd 0 - 910 520
Cailing Surface Beta-Gamma 9 dpw/ 100 owl 87 - 910 540
South Wall Surface Beta-Gamma 21 dpm/ 100 an 0 - 690 220
Basement Cement Support Beam Surface Beta-Gamma 8 dpm/ 100 o 87 - 950 610
& Pillars
Ist Floor (Figure 5-8)
Thorium Room
Floar surface Beta-Gamma 3 dpm/100 cm? 560 - 37000 5100 4

North wall Surface Beta-Gamma 25 dpm/100 cm? 730 - 12000 1700 4
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TABLE 5-3

(continued)
Page 16 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd;D  Reading  Item No.
Building 23 (continued)
1st Floor (continued)
Thorium Room {(continued)
Wall Heater Surface Beta-Gamma 3 dpm/100 el 1400 - 13000 5600 4
West Wall Surface Beta-Gawma 2 dpm/ 100 cme 2400 — 35000 19000 4
East Wall Surface Beta-Gamma 7 dpm/ 100 om? 640 - 18000 4000 4
South Wall Surface Beta-Gamma 7 dpm/ 100 cm? 1900 - 58000 14000 4
Light Fixture Surface Beta-Gawma 2 dpm/ 100 cme 4400 - 5600 5000 5
Light Fixture Surface Beta-Gamma 2 dpm/ 100 cm? 6200 - 6800 6500 5
Duct 18 2 Surface Beta-Gamma 4 dpm/ 100 cw? 770 - 1800 1300 |
Duct 3 Syrface Beta-Ganma 5 dpm/ 100 ow? 410 - 1400 790
Hood Surface Beta-Gamma 5 dpm/ 100 cm? 470 - 1600 1000 6
Trench (Bottom) Surface Beta—Gamma 10 dpw/ 100 ol 630 - 5000 1400 6
Surface Alpha 3 dpm/ 100 cwé &0 - 720 <) [ I
{Walls) Surface Beta-Gamma n dpw/ 100 cmé 0 - 1100 610
(Pipe) Surface Beta-Gamma 2 dpm/ 100 cmé 1300 - 1300 1300 6
(Pipe) Surface Beta-Gamma 3 dpm/ 100 cm2 1600 - 2200 2000 6



TABLE 5-3

(continued)
Page 17 of 56
Number of Range of Average Figure
Interior Measurement Location Paraneter Readings Unit Measurements®,b Reading Item No.
Building 23 (continued)
I1st Floor (continued)
Crusher Room
Crusher Platform Surface Beta-Gamma 20 dpm/ 100 ol 130 - 4300 1100 8
Storage Room Floor Surface Beta—Gawna 10 dpm/ 100 an? 420 - 1300 BOO
Floor Surface Bata-Gamma 35 dpw/ 100 cmé 0 - 6400 1780 7
& Crusher Platform Surface Beta-Gamma 44 dpm/ 100 ol 380 - 4300 1400 8
O (Inside)
Equipment* Surface Beta-Gamma i dpm/100 cm? 1700 - 7
Equipment Surface Beta—Ganma 1 dpw/ 100 o 9100 — 7
Equipment Surface Beta-Gamma ] dpm/100 cm? 4300 - 7
East Wall Surface Beta-Gamma 4 dpm/ 100 cmé 0 ~ 650 340
Ore Bin Room
Ore Bin #1 Surface Beta-Gamma 2 dpm/ 100 ot 1700 - 5900 3800 9
Surface Alpha 2 dpw/ 100 ome 42 - 62 52
Ore Bin #2 Surface Beta-Gamma 2 dpm/ 100 cm€ 0 - 5200 2600 9
Surface Alpha 2 dpn/ 100 o 42 - 82 62

*Additional measurements required to determine if item is contaminated above guidelines.
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TABLE 5-3

(continued)
Page 18 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measursmentsd,b  Reading  Item No,
Building_23_{continued)
1st Floor (continued)
Ore Bin Room (continyed)
oOre Bin #3 Surface Beta-Gamma 2 dpm/ 100 o 0 - 350 180
: Surface Alpha 2 dpm/ 100 om2 0 - 32 16
Ore Bin #4 Surface Beta-Gamma 2 dpm/ 100 owt 0 - 2000 1000 9
Surface Alpha 2 dpm/ 100 cme 0 - 92 a6
Ore Bin #5 Surface Beta-Gamma 2 dpm/ 100 om? 0 0
Surface Alpha 2 dpm/100 e 0-2 1
Ore Bin #6 Surface Beta-Gawna 2 dpm/ 100 ome 0 0
Surface Alpha 2 dpm/ 100 om? 0.2 1
Ore Bin #7 Surface Beta-Gamma 2 dom/ 100 cme 1500 - 7700 A600 g
Surface Alpha 2 dom/ 100 o 0 - 82 L)
Ore Bin #8 Surface Beta-Gamma 2 dpm/ 100 owl 0 - 2000 1000 9
surface Alpha 2 dpm/ 100 cw? 2 - 42 20
Ore Bin #9 Surface Beta-Gamma 2 dpm/ 100 an? 0 - 610 310
Surface Alpha 2 dom/ 100 cm? 2~ 12 7
Ore Bin #10 Surface Beta-Gamma 2 dpm/ 100 oo 6000 - 15000 10000 9
Surface Alpha 2 dpm/ 100 e 4 - 300 170
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TABLE -3

(continued)
Page 19 of 56
Number of Range of Average Figure
interior Measurement Location Parametar Readings Unit Measuraments?:®  Reading  Item No.
Building 23 (continued)
15t Floor (continued)
Ore Bin Room (continued)
Ore Bin #11 Surface Beta-Gamma 2 dpm/100 cmd 0 - 2300 1200 9
: Surface Alpha 2 dpm/ 100 cme 6~ 36 20
Ore Bin #12 Surface Beta-Ganma 2 dpm/ 100 and 1900 — 5500 3700 9
Surface Alpha 2 dpw/ 100 cwd 3% - 96 61
Ore Bin #13 surface Beta-Gamma 2 v/ 100 awl 1300 - 4200 2100 9
Surface Alpha 2 dpm/ 100 owd 0 - 36 19
Ore Bin #14 Surface Beta-Gamma 2 dpm/ 100 el 0 0
Surface Alpha 2 dpe/ 100 cm? 676 40
Ore Bin 15 Surface Beta-Gamma 2 dpm/ 100 ome 0 - 570 280
surface Alpha 2 dpm/100 on? 6 - 110 60
Ore Bin #16 Surface Beta-Gamma 2 dpm/100 and 0 0
surface Alpha 2 dpm/ 100 cm? 6 6
Ore Bin £17 Surface Beta-Gamma 2 dpm/ 100 ol 0 - 400 200
Surface Alpha 2 dpm/ 100 o 16 - 3 26
Ore Bin F18 Surface Beta-Gamma 2 dom/ 100 on® 0 0
Surface Alpha 2z dpm/100 omé 16 - 36 26
£loor Surface Beta-Gamma 6 dpm/100 oné 220 - 480 340
Surface Alpha 5 dpm/100 ot 0-22 5
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TABLE 5-3

{ continued)
Page 20 of 56
Nurber of Range of Average Figure
Interior Measurement Location Parameter Readings Unit measurements2:?  Reading  Item No.
Building 23 (continued)
1st Floor (continued)
Ore Bin Room (continued)
Floor/Mall Interface Surface Beta-Ganma 7 dpm/ 100 ot G - 960 280
‘ Surface Alpha 5 dpm/ 100 cm2 2 -32 20
Drain Surface Beta—Gamma 6 oo/ 100 cwd 0 - 10000 3400 9
surface Alpha 3 dpm/ 100 cwd 2 - 210 150
Windowsi11 Surface Beta-Gamma i dpm/ 100 cme 0 —_
Surface Alpha 1 dpm/ 100 ond 2 —
Trash can Gamma 1 uR/h n —_—
Trash can Gamma 1 uRh/h 16 _—
Trash can Gamma 1 ul/h 2] _— 9
19-1 (5-gal) can Gamma i BR/h 12 -
19-1 (S5-gal} can Gamma 1 uR/ 15 —
Trash can Gamma 1 uR/M 17 -
Burlap Sack Ganma 1 HR/M n —_
19-1 (5-gal) can Gawna 1 uR/h 14 —
19-1 (5-gal) can Gamma 1 pR/h 18 —
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TABLE 5-3

{continued)
Page 2] of 56
Number of Range of Average Flgure
Interigr Measurement Location Parameter Readings Unit measurements®:D  Reading  Item No.
Building 23 (continued)
Ist Flgor (continued)
Ore Bin Room (continued)
19-1 (5-gal) can Gawna 1 uR/h 13 -
Square can Gamma i HR/h 12 —_
Cardboard barrel Gama 1 uR/h 13 -
Burlap sack Gamma 1 wR/h 16 -
Burlap Sack Ganma 1 pi/h 20 -— 9
Bag in Drum Ganma 1 HR/h 35 — 9
Drum Gamra 1 nR/h as - 9
Burlap Sack Gamma 1 uR/h 16 -
Burlap Sack Gamma 1 #R/h 20 — 9
Burlap Sack Gamma 1 PR/ N - 9
Can Gamma 1 ul/h 11 —
Drum Ganma 1 uk/h 0 -
19-1 (5-gal) Bucket Gamma 1 uik/h 10 _—
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TABLE 5-3

(continued)
Page 22 of 56
Number of Range of Average Figure
Interior Measurement location Parameter Readings Unit Measurements?+D  Reading  Item Mo,
Bullding 23 (continued)
1st Floor (continued)
Ore Bin Room {continued)

19-1 (5-gal) Bucket Gamma 1 wR/h LE] —

15-1 {5-gal) Bucket Gama 1 uR/h 13 -

19-1 (5-gal) Bucket Gamma 1 uh/h 10 _

Trash Can Gamma 1 uR/h 12 -

Can Gamma 1 uR/h 21 - 9

can Gama 1 pR 19 -

can Gamma 1 uR/h 12 ——

Drum . Gamma 1 uR/h 18 -

Drum Gamma 1 uft/h 13 _

Drum Ganma | uR/h 14 —_

19-1 (5-gal) Bucket Gamma 1 uk/h 16 —_—

19-1 (5-gal} Bucket Gamma | WR/h 14 —

Trash Can Gamma 1 nR/h 0 —_
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TABLE 5-3

(continued)
Page 23 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®+D  Reading  Item Wo,
Building 23 (continued)
15t Floor {centinued)
Ore Bin Room {continued)
Cardboard Barre) Gamma ) uR7h 12 -
19-1 (5-gal) Bucket Gavma 1 uR/h 10 -
19-1 {5-gal) Bucket Gamma 1 uR/h 14 _
19-1 (5-gat) Can Gamma ! WR/N 12 -
Cardboard Box Gamma 1 Uk n -
tardboard Box Gawna 1 wR/h 13 —
Cardboard Box Gamma ) uR/h n -
Ore Storage Room
Floor/Door (to Basement) Surface Beta-Gawma 3 dpm/100 cmd 610 - 910 740
Floor Surface Beta-Ganma 1 dpm/ 100 ond 910 -
Lab 1 Trench Surface Beta-Gamma 27 dpm/ 100 ol 870 - 9100 2300 1
(20 ft E of W Wall) Surface Alpha 27 dpm/100 ow? 21 -~ 890 270
Trench (West Wall) Surface Beta-Gamma 9 dpm/ 100 ow? 450 - 1500 1000 )
Surface Alpha 8 dpm/ 100 e 66 - 170 110
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*Additional measurements required to determine if item is contaminated above guidelines,

{continued)
Page 24 of 56
Nunber of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements?sd  Reading  Item No,
Building 23 (continued)
1st Floor (continued)
tab 1 (continued)
Tranch Surface Beta-Gamma 13 dpm/100 ome 190 - 2500 800
Surface Alpha 13 dpw/ 100 owd 9 - 120 60
Trench Surface Beta-Gamma 15 dpm/ 100 an? 150 - 1700 830
Surface Alpha 15 dpm/100 an? 0-89 33
Pump Pit Surface Beta-Gamma 29 dpm/ 100 ol 190 - 1200 110
Surface Alpha 79 dpw/ 100 om? 0 - 140 35
Trench (NE Corner) Surface Beta—Gamma 26 dpm/100 an? 260 - 3400 1600 1
Trench (East Corner) Surface Beta-Gamma 17 dpm/ 100 ome 260 ~ 4900 1300 1
Trench Surface Beta-Gamma 20 dpm/ 100 o 1300 - 1300 1300 1
Trench* Surface Beta-Gamma 1 dpm/ 100 cm? 120G —_
Trench Surface Beta-Ganma 3 dpm/ 100 cm? 2300 - 5600 3500 1
Trench (Middle of Lab) Surface Beta-Gamma 54 dpm/ 100 mz 580 - 6800 2200 1
Trench (Pipe) Surface Beta-Gamma 10 dpm/ 100 cme 290 - 2200 1100 ]
Pipe Surface Beta-Gamma 8 dpmy' 100 ome 540 - 1600 1100 1
Pipe Surface Beta-Gamma 6 dpm/ 100 cme 0 - 540 110



TABLE 5-3

LS

{continued)
Page 25 of 56
Number of Range of Average Figure
Intarior Measurement Location Parameter Readings Unit Measurementsd,b  Reading  Ttem No.
Building 23 {continued)
Ist Floor {continued)
Ltab 1 {(continued)
Trench (Bottom) Surface Beta—Gamma 6 dpm/ 100 cm2 2400 - 7200 5200
Halls Surface Beta-Gavma n dpm/ 100 om? 490 - 2400 1200
Pipe Surface Beta-Gamma rd dpm/ 100 omé 820 - 1200 990
Furnace Pit Surface Beta-Gamma 13 dpm/ 100 ome 120 - 1800 1100
Grinder Surface Beta-Gamma 6 dpm/ 100 cme 670 — 20000 7000
Sump* surface Beta-Gawna 1 dpm/ 100 cm? 1600 -
Gamma 1 uR/h 1.5 _—
Sump Surface Beta—Gawma 1 dpm/ 100 om? 4700 —_
Gamma 1 uR/h 2.4 —
Sump Surface Beta-Gawma 1 dpmw/ 100 on? 910 —
Gamma 1 uR/h 3.7 —
Sump* Surface Beta-Gamma 1 dpm/ 100 ol 1710 —
Gama 1 wR/h 2.4 -—

*Additional measurements required to determine if item is contaminated above guidelines,



TABLE 5-3

{continued)
Page 26 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®:D  Reading  Item Mo.

Building 23 (continued)

2nd Floor (Figure 5-9)

Crusher Room

8S

East Windowsil
East Floor/Watl
Interface
South Wall
South Windowsil)
South Floor/Mall
Interface
Wall (SW Corner)

S Corner Floor/#Wall
Interface

North Wall

North Floor/Wall
Interface

Floor
Electric Dven

Vent

Surface Beta-Gamma

Surface Alpha

Surface Beta-Ganma
Surface Alpha

Surface Beta-Gawma

Surface Beta-Gamma
Surface Alpha

Surface Beta-Gamma
Surface Alpha

Surface Beta-Gammna

Surface Beta-Gamma

surface Beta-Gawvma

Surface Beta-Gamma

Surface Beta-Gamma
Surface Beta-Gamma

Surface Beta-Gamma

dpw/ 100 ot
dpm/100 cmd

dpm/ 100 cad
dpm/100 cmé

dpm/100 cm?

dpm/ 100 cm?
dpm/100 cm?

dpm/ 100 cw?
dpm/ 100 ol

dpm/100 cm?
dpm/ 100 cad

dpm/100 cm?
dpm/ 100 cmd

dpm/ 100 cmd
dpm/ 100 cm?
dp/ 100 o

130 - 1200
0-5
480 - 1600
20 - 30
0
0 -~ 560
20 -2
140 - 1200
-
650 - 1100
520 - 1900
170 - 7500
70 - 1700
0 - 1400
0 - 4400
1400 - 3500

470
15

210

280

950
30

710

1300

640

1500

2200



TABLE 5-3

{continued)
Page 27 of 56
Number of Range of Average Figure
Interior Measursment Location Parameter Readings Unit Measurements®:D  Reading  Item No.
Building 23 {continued)
Znd Floor {continued)
Crusher Room (continued)
West Wall Surface Beta-Gamma 2 dpw/ 100 ow? 560 - 600 590
ﬁst Floor/Wall Surface Bata-Gamma 3 dpm/ 100 ol 170 - 1000 790
Interface Surface Alpha z dpm/ 100 om? 0«50 rad
Closet Floor Surface Beta-Gamma 3 dpm/ 100 cm? 0 - 3% 130
QOre Bin Room
Ore Bin Holes Surface Beta-Gamma 10 dpm/ 100 o 0 - 650 140
Gamma 10 uR/h 0~ 59 1
Grinder Garma 1 R/ h 1.2 —_
Drum Gammna 1 wR/N 32 —_ 4
Drum Gamma 1 uR/h 14 _—
Orum Ganma 1 uR/h 32 — 4
Drum Garma 1 uR/h 30 —_ 4
19-1 (5-gal) Can Gamma 1 uR/h 23 - 4
Orum Gamma, 1 rR7h 35 _— 4
Can Gamma i pR/h 5 —
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TABLE 5-3

{continued)
Page 28 of 56
Number of Range of Average Figure

Interior Measurement Location Parameter Readings Unit Measurementsa,b  Reading  Item No.

Bullding 23 (continued)

2nd Floor {continued)

Ore Bin Room (continued)
Bucket Gamma 1 HR/h 7 _—
Drum Gamma 1 pR/h 9 —
Can Gamma 1 #R/h 0.1 —
Can Gamma 1 uR/h 16 —_
Wooden Tote Gamma 1 wh/h 9 —_
Wooden Tote Gamma 1 uh/M 15 —_
Drum Gamma 1 uR/h 6 —_—
Drum Gamma 1 uh/h 0.3 —_
Drum Gamma 1 uR/h 1.8 ——
Drum Gamma 1 HR/h 1.8 -
Storage Room #2

Ore Bin M Gamma 1 uR/’h 0 _—
Ore Bin #2 Ganma 1 wR/h 0 _—
Ore Bin #3 Gamma 1 uR/h 0 -
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TABLE 5-3

{continued)
Page 29 of 56
Number of Range of Average Figure
Interior Measurgment Location Parameter Readings Unit Measurements®,D  Reading  Item No.
Building 23 (continued)
2nd Floor {(continued)
Storage Room #2 (continued)
Ore Bin #4 Garma 1 uR/h Q.1 _—
Dl;n Bin #5 GGamna 1 HRM Q _—
Ore Bin #6 Ganma 1 uk/h 0 _—
Ore Bin #7 Gamma 1 uR7h 0.2 _—
Ore Bin #8 Gamma 1 uh/h 0 -—
West Wall Surface Beta-Gamma 9 dpm/ 100 cm? 1000 - 3500 1900 5
Truss #1 Surface Beta-Gamna n dom/ 100 caed 0 - 830 290
Conduit Surface Beta-Gamma 12 dpm/100 ol 3e0 - 2800 1500 ¥
Pipe Surface Beta-Gamma 10 dpm/ 100 ol 210 - 8200 2100 1
Truss #2 Surface Beta-Gamma 24 demv/ 100 cme 0 - S00 170
Conduit Surface Beta-Ganma 6 dpm/ 100 o 0 - 5900 1500 1
Truss #3 Surface Beta-Gawma 8 dpm/ 100 ol 0-83 12
Truss #4 Surface Beta-Gamma 18 dpm/ 100 ol 0 0
Truss #5 Surface Beta-Gamma 16 dpm/ 100 on® 0 0
Conduit Surface Beta-Gamma 7 dpm/ 100 om2 0 - 460 190
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TABLE 5-1

(continued)
Page 30 of 56
Number of Range of Average Figure
Interjor Measurement Location Parameter Readings Gnit Measurements®:b  Reading  Item No.
Building 23 (continued)
Truss #5 (continued)
Conduit Surface Beta-Gamma 8 dpw/ 100 owl 0 - 130 16
Truss #6 Surface Beta-Gawma 14 dpm/100 cm? 0 0
Cross Brace (Truss 1 & 2) Surface Beta-Gamma A dpm/100 ow? 130 -~ 380 230
Cross Brace {(Truss 1 & 2) Surface Beta-Gamma 4 dpm/ 100 cm? 210 - 460 300
Cross Brace (Truss 5 & 6) Surface Beta-Ganma 4 dpm/ 100 ow? a2 - 290 180
Cross Brace (Truss 5 & 6) Surface Beta-Gamma 4 dpm/ 100 cme 250 - 580 380
Cross Beam Conduit Surface Beta-Gamma 1} dpm/100 cm? 0 ~ 6000 1500 1
Cross Beam Junction Box* Surface Beta-Gamma 1 dpm/100 ol 2600 -_
Cross Beam (North) Surface Beta-Gamma 13 dpm/ 100 cw? 0 - 920 180
Cross Beam {South) Surfate Beta-Gamma 12 dpw/ 100 it 0 - 500 100
Building 24 (Figure 5-11})
Room 103 Trench Surface Beta—Gamma 38 dpm/ 100 cmé 600 - 11000 2500 1
Roow 104 Floor Surface Beta-Gamma 7 dpm/ 100 cw? 970 - 2000 1400 2
Gamma 8 e 2.2-5.4 3.8

*Additional measurements required to determine if item is contaminated above guidelines.
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TABLE 5-3

{continued)
Page 31 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit measurements3.0  Reading Item No.
Building 24 {continued)
Roam 104 Valves (2) Surface Beta-Gamma 2 dpm/ 100 cmé 26800 - 7400 5100 3
Room 106 Floor Surface Beta-Gamma 19 dpw/ 100 om? 700 - 3700 1700 9
Sink Surface Beta-Gamma 3 dpm/ 100 cmd 1700 - 5500 3300 6
Room 106 Trench Surface Beta-Gamma n dpm/100 cme 730 - #4600 2700 5
Surface Alpha 3 dom/ 100 o 250 - 540 360
Floor Crack Surface Beta-Gamma 5 dpw/ 100 owl 810 - 1900 1300 8
surface Alpha 5 dpm/ 100 ol 3 -T2 54
Circuit Breaker Box Surface Beta—Gamma 1 dpm/100 cm? 6200 — 7
surface Alpha 1 dpm/ 100 e 10 -
Celting Surface Beta-Gama 13 dpm/ 100 ol 660 - 11000 6100 8
Surface Alpha 13 dpm/ 100 cm? 57 - 1700 8B40
Building 25 (Figure 5-12)
1st Floor - Floor Surface Beta-Ganma 30 dpm/ 100 ond 0 - 4100 880 1
Ganma 28 uR/h 0-8 1.2
Floor Material Surface Beta-Gamma 9 dpm/ 100 cnd 330 - 2500 1100 2
Sandpile Ganma 1 HR/h 36 - 3
Buckats Gamma 1 uR/h 24 —_ 4
Barrels Gamma 1 uh/h 10 _—
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TABLE 5-3

{continued)
Page 32 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements2:D  Reading  Ttem No.
Building 25 (continued)
Mezzanine
Mall (MW Corner) Surface Beta-Gamma 12 dpw/ 100 ot 00 - 6500 3200 7
Floor Surface Beta-Gamma 26 dpm/ 100 ow? 0 ~ 2900 530
Catwalk Surface Beta—Gamma 8 dow/ 100 cmd 0 - 6400 2900 1
surface Alpha 8 dpm/ 100 cme 15 - 610 110
Remavable Alpha 8 dpm/ 100 cwd 0 - 32 14
sorkbench Surface Beta-Gamma 1 dpw/ 100 om? 35000 — 5
surface Alpha 1 dpm/ 100 cad 91 _
Removable Alpha 1 dpw/ 100 owd o -
Zircon Sand Gamma 2 uR/h 19 - 54 9 8
Sand Furnmace Lid 1 surface Beta-Gamna 3 dpm/ 100 e 1600 ~ 3400 2300 6
Sand Furnace Lid 2 Surface Beta-Gamma 2 dpm/ 100 cme 3500 - 3700 3600 6
Sand Furnace Lid 3 Surface Beta-Gamma 3 dpm/ 100 cn? 2000 - 3000 2600 6
Sand Furnace Lid 4 Surface Beta-Gamma 3 dpm/ 100 o 1700 - 3000 2200 6
Bullding 26 (Figure 5-13)
Room 103 Furnace Foundation surface Beta-Gamma 4 dpm/ 100 om 1400 - 4000 2200 1
Gamma 4 pR/h 9-15 10
Floor (NE Corner) Surface Beta-Gamma 5 dpw/ 100 owl 37 - 560 300
(SE Corner) Surface Beta-Gamma 5 dpm/ 100 cn? 15 - 490 300
(General) Gamma - wR/h 0.7 - 1.2 —_
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TABLE 5-3

{continued)
Page 33 of 56
‘ Number of Range of Average Figure
Interior Measurement bocation Parameter Readings Unit Measurements® P Reading Item No.
Building 28
Basement (Figure 5-15)
Blue Metal Cabinet* Surface Beta-Gamma 1 dpm/ 100 ow? 1300 - |
Surface Alpha 1 dpw/ 100 ow? 28 -
Gamma 1 uR/h 0 —_
Press Surface Beta-Gawa ) dpm/ 100 ol 4300 - 3
Surface Alpha ) dpm/ 100 cm? 629 -
Green 5cale Surface Beta-Gamma 1 dpw/ 100 ow’ 18000 - B
surface Alpha 1 dpm/ 100 ome 1600 -
Gamma 1 uR/h 2.2 —_
Floor Spot Surface Beta-Gamma 1 dpw/ 100 ol 12000 - 7
Surface Alpha 1 dpm/ 100 cmd 1200 -
Welding Rod Rack Surface Beta—Gamma 1 dpm/100 cw? 4100 — 5
surface Alpha 1 dpm/100 cmd 18 -
Saw Surface Beta-Gamma 1 dom/ 100 e 6700 —_ 6
surface Alpha 1 dpm/ 100wl 47 —
Garma 1 uR/h 0 —
Floor {Near Oven) Surface Beta-Gamma 2 dpm/ 100 o 8200 - 9100 8600 7
Surface Alpha 2 dpm/ Y00 ol W0 - 620 310
Gamma 2 HR/h 0.2 - 0.7 0.5

*Additional measurements required to determine if item i contaminated above guidelines.
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(continued)
Page 34 of 56
Nowber of Range of Average Figure
Interior Measurement Location Parameter Readings nit Measurementsd,D  Reading Item Mo.

Building 28 (continued)
Basement (continued)

99

Overhead Pipe

Oven

Oven

Sump
Sump
Surp

Scale
Orain Pipe

Drain Pipe

Surface Beta-Gamma

]

Surface Beta-Gamma
Surface Alpha

]

Surface Beta-Gamma
Surface Alpha

]

Surface Beta-Gamma

i

Surface Beta-Gamma

|

Surface Beta-Gamma

]

Surface Beta-Gamma

P

dpm/100 cw?
HR/h

dpm/ 100 on?
dp/ 100 o
wRsh
dpm/ 100wl
dpw/ 100 owl
uR/Mh

dpw/ 100 oW
wR/h

dpm/ 100 ow?
HR/h

dpm/ 100 o2
HR/ M

dpm/ 100 o
wR/h

uR/h

7000
1 -4

870

88 2

6500 - 8700
0-28

1800 - 2600
0D-3

6500 - 13000
4-1

6900
0-10

0.4 -1

— 9
18
- 10
— n
7600 2
14
2400 2
2
9800 2
6
- 4
5
2
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TABLE 5-3

(continued)
Page 35 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measuraments® D Reading  Item No.
Building 28 (continued)
Bazement {continued)
Drain Pipe Gamma 4 wR/h i-9 6
Piping (NE Corner) Gamma 7 HR/Mh 0-4 0.6
Sump (NE Corner) Gamna 1 wR7h 6 _—
Ist Floor (Figure 5-14)
Lab 2 Floor/Wall Interface Gainma 3 HR/M 1] 0
Under Sink Ganma 2 nR/h 0-0.1 0.05
In Hood Garma 1 wh/k ] —_
lLab 2 Drains {5) Gamma 1 uR/h 0 0
Lab 3  Floor Surface Beta Gamma a dpm/ 100 cw’ 0 - 11000 520 1
Surface Alpha a dpm/ 100 omd 0-28 4
Gamma 44 uR/h 0-m |
Pipe (In Cabinet, Surface Beta Gamma 6 dgm/ 100 el 2400 - 45000 11000 2
North Wall) Ganma 6 uR/h 2.4 - 54 36
Removable Beta-Gamma 3 don/ 100 cm? 0-13 4

*One sample taken for each dratn.
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TABLE 5-1

(continued)
Page 36 of 56
Number of Range of Average Flgure
Interior Measurement Location Parameter Readings Unit Measurements?.D  Reading  Item No.
Building 28 (continued)
15t Floor (continued)
Lab 3 (continued)
brain (Under Sink) Surface Beta Gamma ) dpm/ 100 cmé 690 - 2
: Gamma 1 uR/h 66 —_
Drain Surface Beta Ganma 1 dpw/ 100 ow? 900 -
Gammna 1 uR/h 9 -
Drain* Surface Heta Gamma 1 dpm/ 100 cmé 3000 — 3
Gamma 1 HRh/h 0 _—
Drain Gamma 1 uR/h 0 -
Dratn Gamma 1 uR/h 5 -
Drain Gamma 1 nR/h 0 n
Drain Gamma 1 uR/h 0.8 —
Drain Gamma 1 uR/h 0 —_—
Narth Wall Surface Beta-Gamma 1 dpm/100 cmé 0 0
surface Alpha 7 dpm/ 100 cwd 0-28 4
South Wall Surface Beta-Gamma 7 dpm/ 100 s ! ]
Surface Alpha 7 dpw/ 100 ow 0 0

*Additional measurements required to determine if item is contaminated above guide)ines.

1
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TABLE 5-3

{continued)
Page 37 of 56
Wurber of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measursments® D Reading  Item Mo.
Building 28 {continued)
13t Floor (continued)
Lab 3 (continued)
West Wall Surface Beta-Gamma ] dpm/ 100 owl 0 0
surface Alpha 4 dpm/ 100 owl 0-8 3
East Wa)l Surfate Beta-Gamma 4 dom/ 100 cmd 0 0
Surface Alpha 4 dpm/ 100 cw? 0- 28 12
Top of Cabinet Surface Beta-Gamma s dow/ 100 o 0 0
(Worth Wall) Surface Alpha 4 dpm/ 100 o 0-8 2
Vent Ducts Surface Beta-Gamma 10 dpm/100 c 0 0
(Near Celling) Surface Alpha 10 dpm/ 100 ol 0 - 67 10
Floor {In Hall Gamma 1 uR/h 17 -
Outside Lab 3)
Lab 13 Cabinet Garma 6 WR/h 2.2-32 2.1
{Floor/Wall interface)
Top of Cabinet Gamma 2 wR/h 1.9 1.9
Drain Ganma 1 HR/h 1.2 -
brain Gamma 1 uR/h 1.3 -
Orain Gamma ] pR/h 0.1 —
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TABLE 5-3

{continued)
Page 38 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements?:P  Reading  Item No,
Building 28 (continued)
15t Floor {continued)
Lab 13 (continued)
Drain Gamma 1 uh/h 1.4 —
Drain ‘Gam 1 wh/h 1.4 —
Drain Gamma 1 uR7h 0 —_
Drain Gavma 1 uR/h 0 —_
Drain Garnma 1 uR/h 0.8 -
Drain Gamma 1 uR/h 0.4 _—
Lab 14 Hood Work Surface Surface Beta-Gamma 15 dpm/ 100 cmé 1400 - 2400 2000 4
Surface Alpha 15 dpm/ 100 cm 0 0
Lab 15 Floor Surface Beta-Gamma 54 dpm/ 100 cl 0 - 5600 1400 5
Gamma 2 uR/h 1.8 « 2.6 2.2
East Wal) Surface Beta-Gavma 10 dpw/ 100 ot 0 - 5600 1400 6
{Under Cabinet)
South End of Cabinet Surface Beta-Gamma 8 dpm/ 100 on? 0 - 9500 1600 6
Back of Cabinet Surface Beta-Gamma 9 dpm/ 100 ol 0 - 5700 1800 6
Cabinet/Floor Interface Surface Beta-Gamma 3 dpmv 100 o 110G . 3700 2700 6
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TABLE 5-3

(continued)
Page 39 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements® b Reading Item MNo.
Bullding 28 (continued)
1st Floor (continued)
tab 15 (continued)
tabinet Floor Surface Beta-Gamma 3 dpm/100 cme 210 - 3800 1300 6
Cabinet Top Surface Beta-Gamma 12 dpm/ 100 ol 4 . 21000 4100 6
Surface Alpha 3 dpm/ 100 owe 274 - 1900 840
Ganma 3 uR/h 2.2 - 4.2 3.0
Meta) Plate (Between Surface Beta—Gamma 1 dpw/ 100 ol 12000 — 6
Shelves in Cabinet)
Hoist Surface Beta-Gamma ! dpm/ 100 cwe 600 -
Surface Alpha 1 dpm/ 100 o 580 -
Shelf (Under Hood Sink} Surface Beta—Gamma 1 dpm/ 100 cme 10000 _ 7
Surface Alpha 1 dpw/ 100 o 2200 -
Drain Under Sink Surface Beta-Gamma ] dom/ 100 aw? 5000 — 7
Gamma 1 uR/M 12.5 —
Wall (Behind Sink} Surface Beta-Gamma 1 dpm/ 100 ond 5000 - ]
Wall (Near SE Corner) Surface Beta-Gamma 2 dpm/ 100 ol 2900 - 3000 3000 7
Floor Surface Beta-Gamma 3 dpm/100 v’ 2600 - 11000 5500 5
Gamma 2 wR/h 1.8 -« 2.6 2.2
Samples Gamma 1 wR/h 5.2 _
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TABLE 5-3

{continued)
Page 40 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd:®  Reading Item No,
Building 28 {continued)
15t Floor (continued)
Lab 15 (continued)
Floor/Mall Interface Gamma 7 uR/h 1.1 -2.6 1.8
{North MWall) :
Trench Gamma 1 pR/h 1] -
Trench Gamma 1 ul/h 0 —_—
East Wall Gamma 2 yuR/h 1.8 -2.2 2.0
Sump Gamma 1 wR/h 1.4 —_
Wall {Outside Hood) Gavma 2 pR/h 7.6 - 12.5 10
Floor/Wall Interface Gamma 1 uR/h 0.9 _—
(West Wall)
Attic Trusses Surface Beta-Gamma 21 dpm/ 100 cm? 360 . 6500 2100 B
surface Alpha 13 dpw/ 100 on? 41 - 940 ano
Mezzanine {Above Lab 15)
Floor Syrface Beta-Gamma " dpw/ 100 on? 0 - 450 100
surface Alpha 9 dpm/ 100 ol 0 - 4] 15
Baams Surface Beta-Gamma 6 dpm/100 on? 0 - 130 a7
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TABLE 53

{continued)
Page 41 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsa,b Reading Item No.
Building 29
1st Floor (Figure 5-16)
Room 101 Floor/Wall Interface Garma 2 ui/h 6.7 - 9,1 7.9
Room 106 Drain Surface Beta-Gamma 4 dpm/ 100 cme 1400 - 2000 1500 1
: Gamma 1 ul/h 2.6 —_
Top of Counter Gamma 1 uk/h M — 1
(West Wall)
Hallway Floor (North Surface Beta-Gamma 20 dpm/100 cmd 0 - 680 200
of Rooms 101 - 104) Surface Alpha 20 dpm/100 cmd 0-39 9.2
Room 109 Counter & Hood Surface Beta-Gamma 9 dpm/ 100 w2 0 - 640 360
Surface Alpha g dpm/ 100 cm2 0-29 n
Floor Surface Beta-Gama 13 dpm/ 100 cm? 0 - 640 200
Surface Alpha 13 dpm/ 100 ow? 0 - 48 15
Floor in Cabinet Surface Beta-Gamma 12 dpm/ 100 cme 0 - 3800 450 2
Surface Alpha 12 dpm/ 100 cme 9.6 - 48 16
Drain (East Wall) Surface Beta-Gavma 1 dpa/ 100 owd 5100 - ]
Drain (South Wall) Surface Beta-Ganma 1 dpw/ 100 ol 110 —
Drain (SW Corner)* Surface Beta-Gamma 1 dpm/ 100 o 2900 - 3
Surface Alpha 1 dpm/ 100 cmé 0 -

*Additional measurements required to determine if item is contaminated abave guidelines,



TABLE 5-3

Bi

{continued)
Page_42 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements?.b Reading Ttem No.
Building 29 (continued)
15t Floor (continued)
Room 109 {continued)
Area Near SW Drain Surface Beta-Gawna ] dpm/ 100 cme 1100 - 1600 1300
- Surface Alpha 1 dpm/ 100 cme 39 —
Room 111 Floor/Wall Interface Surface Beta-Gamma 24 dpm/ 100 omd 0 - 1000 290
Floor/Wall Interfacet
East Wall Surface Beta-Gamma 9 dpm/ 100 ol 0 -~ 3200 560
Floor Surface Beta-Gamma 6 dpw/ 100 ot 0 - 2000 740
0.26-m2 (0.3-yd?) Surface Beta-Gamma 5 dpm/ 100 cm? 1300 - 3900 2200
Wall Area
Drain Surface Beta-Ganma i dpm/ 100 cmé 00 —
Gamma 1 uR/h 4.6 —_
Brain Surface Beta-Gamma 1 dpw/ 100 ol 680 -
Garma 1 uit/h 5.4 —_
Drain Gamma 1 HR/h 8.4 _—
Orain Gamma 1 uR/h 0 -
brain Gamma 1 uh/h 5.4 —_
Drain Gamma 1 uR/h 2.1 _—

*Detail of 0.5-m? (0.6 yd?) area.
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TABLE 5-3

{continued)
Page 43 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements® D Reading  ltem No.
Building 29 (continued)
15t Floor (continued)
Room 111 (continued)
Drain* Surface Beta-Gamma 1 dpm/ 100 cme 1600 - 3
Gana 1 uR/h 5.4 —_
Orain® Surface Beta-Gamma 1 dp/ 100 ol 1700 —_ 7
Gamma ] uR/h 4.6 —_
2nd Floor (Figure 5-17)
Rafters Surface Beta-Gamma 29 dpm/ 100 o 0 - 670 180
HEPA Filters Surface Beta-Camma 1 dpm/ 100 e 1500 — 1
Building 30 (Figure 5-18)
Workshop Drain (#1) Surface Beta-Gamma 2 dpm/ 100 om? 1800 - 2900 2300 3
Surface Alpha 1 dpm/100 ome 130 —
Removable Alpha 3 dpw/100 o’ 0-223 1.5
brain (#2) Surface Beta-Gamma 2 dpm/ 100 cm2 1800 - 2900 2300 3
Surface Alpha 1 dpm/100 ow? 18 —
Removable Alpha 3 dpm/ 100 cad 0-5. 1.7
Drain (#5) Surface Beta-Ganma 2 dpm/ 100 ol 1400 - 2600 2000 3
Surface Alpha 1 dpm/ 100 oW’ 8 -
Removable Alpha 3 dom/ 100 ol 0 0

*Additional measurements required to determine if ftem is contaminated above guidelines,
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TABLE 5-3

(continued}
Page 44 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readingx Unit measurements3:b  Reading  Item No.
Building 30 {continued)
Men's Room Drain (#7)% Surface Beta-Gamma 1 dpm/ 100 cm? 1200 - 3
Surface Alpha | dpm/ 100 o2 0 —
Removable Alpha 3 dpm/100 amd 0-2.3 0.8
Power Room Drain (#6)* Surface Beta-Gamma ! dpm/ 100 cm? 2900 _ 3
: Surface Alpha 1 dpw/ 100 om? 18 -
Removable Alpha 3 dpm/100 cmd 0 0
Room 8 Drain (#11)* Surface Beta-Gama 1 dpm/ 100 om 1100 —_ 3
Surface Alpha 1 dpm/ 100 o 38 -
Removable Alpha 1 dpm/ 100 comd 2.3 —
Room 9 Drain (#10)* Surface Beta-Gamma i dpm/ 100 cmd 2000 - 3
Surface Alpha 1 dpm/ 100 cme 0 -
Removable Alpha 1 dpm/ 100 cmd 51 —
Fabrication Room Drain (#12)* Surface Beta-Gamma 1 dpm/ 100 ow? 1500 - 3
Surface Alpha 1 dpm/ 100 e 0 —
Removable Alpha 3 dpm/300 omd 0 0
Drain (#13)* Surface Beta-Ganma 1 dpm/100 cm? 1800 o 3
Surface Alpha 1 dpw 100 cwd B8 —
Removable Alpha 3 dpm/ 100 ow? 0-1 4.4
Drain (#14) Surface Beta-Gamna 1 dpm/ 100 cm? 600 - 3
Surface Alpha 1 dpm/ 100 cm? 8 —
Removable Alpha 3 dpm/ 100 o 1N - 19 16

*Additional measurements required to determine if item is contaminated above guidelines,



TABLE 5-3

(continued)
Page 45 of 56
Number of Range of Average Figure
Measurementsd.b  Reading  Item No.

Interior Measurement lLocation Parameter Readings Unit

Bullding 30 (continued)
Fabrication Room {continued)

LL

Drain (#15)

prain (116)

Prain (#17)*

Drain (#18)

Drain (A19)

Drain {#20)

Drain (#21)

Drain (#22)

Surface Beta-Gamma
Surface Alpha
Removable Alpha

Surface Beta-Gamma
Surface Alpha
Removabhle Alpha

Surface Beta-Gamma
Surface Alpha
Removable Alpha
Removable Alpha
Removable Alpha
Surface Beta-Gamma
Surface Alpha
Removable Alpha
Removable Alpha

Surface Beta-Gamma
Surface Alpha

dpm/ 100 i
dpm/ 100
dpm/ 100 o2

dpm/ 100 cm?
dpi/ 100 am?
dpm/ 100 ot
dpm/ 100 omt
dpm/ 100 cw?
dpm/ 100 cme
dpm/ 100 ol
dpm/ 100 cm®
dpm/ 100 ow?
dpm/ 100 omd
dpm/ 100 w2
dpm/ 100 cwé

dpm/100 ow?
dpm/100 cm?

*Additional measurements reqdired to determine if item is contaminated above guidelines.

2.3 - 5.1
3200

18
2.3 -5.1

6100
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TABLE 5-3

*Additional measurements required to determine if item is contaminated above guidelines,

{continued)
Page 46 of 56
Nurber of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd.b  Reading  Item No.
Building 30 {continued)
Fabrication Room (continued)
brain (#23) Surface Beta-Ganma dpm/100 e 3800 - 3
Surface Alpha dom/ 100 cme 28 -
Removable Alpha dpm/ 100 cm? 0-213 0.8
Drain (#24)* Surface Beta-Ganma dpm/ 100 o’ 2200 - 3
Surface Alpha dpm/ 100 ol 28 -
Removable Alpha dpm/100 om? 0-2.3 0.8
Drain (#25)* Surface Beta-Ganma dpm/ 100 cm? 1700 - 3
Surface Alpha dpm/ 100 ot 68 -
Removable Alpha dpm/ 100 cme D-2.3 0.8
Orain (#26) Removable Alpha dpm/100 cw? 0~ 5.1 2.5
Drain (#27)* Surface Beta-Gamma dpm/100 cwd 2100 - 3
Surface Alpha dpm/ 100 cmd 200 -
Removable Alpha dpm/ 100 cm? 2.3 2.3
Drain (#28) Surface Beta-Gamma dpm/100 cm? 1000 —
Surface Alpha dpm/ 100 cowd 1680 -
Removable Alpha dpm/ 100 cnd 8- @2 38
Drain A surface Beta-Gawna dpm/ 100 oWl 6100 — 3
Syrface Alpha dpm/ 100 cnd 28 -
Removable Alpha dpm/ 100 cm? 0 0
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TABLE 5-3

{continued)
Page 47 of 5
Nurber of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd,b  Reading Item No.
Building 30 {continued)
Fabrication Room {continued)
Drain B* Surface Beta-Gawma 1 dpw/ 100 o’ 1400 — 3
Surface Alpha 1 dpw/ 100 cmd 130 —
Removable Alpha 1 dpm/ 100 cme 2.3 -
Drain ¢ Removable Alpha 3 dpw/ 100 omé 0 0
Drain O Surface Beta-Ganma 1 dp/ 100 o 1700 - 3
Surface Alpha 1 dow/ 100 am? 110 -
Removable Alpha 3 dpm/ 100 ome 0 0
Drain E Surface Beta-Ganma 1 dpm/ 100 cm@ 730 —
surface Alpha 1 dpm/ 100 omd 130 -
Removable Alpha 3 dpm/ 100 ome 0 0
Floor Surface Beta—Ganma 18 dpm/ 100 ol 2300 - 210000 23000 2
surface Alpha 7 dpm/ 100 cme 8 - 17000 2000
Hydraulic Press surface Beta-Gamma 2 dpm/ 100 cmé 0 - 1300 350
Surface Alpha 29 dpm/ 100 e 0 - 2300 220
Baldwin Press Surface Beta—Gamma 5 dpm/ 100 ow? 3400 - 19000 13000 3
surface Alpha 1 dpm/ 100 cme 1000 -
Electric Furnace surface Beta-Gamma 3 dom/ 100 cmt 3800 - 15000 8700 3
cart Surface Beta-Gamma 4 dpm/100 o 3800 - 13000 8500 3

*Additiona) measurements required to determine If item is contaminated above guidelines.
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TABLE 5-3

{continued)
Page 48 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®:P  Reading  Item No.
Building 30 (continued)
Fabrication Room (continued)
Steel M Surface Beta-Gawma 19 dpm/ 100 e 1200 - 25000 1400 1
Lindberg Furnace Floor Surface Beta-Gamma 5 dpm/ 100 cwd 3200 - 19000 6700 3
: Surface Alpha 5 dpm/ 100 cmé 0 - 3900 870
Furnace Surface Beta-Gamma 1 dpav 100 o 200 —_ 3
surface Alpha 1 dpm/100 cwd 3900 -
clark Puller Surface Beta-Ganma 3 dpw/ 100 cm? 5200 - 10000 7600 3
Building 3] (Figure 5-19)
Room 1A Floor/Wall Interface Surface Beta-Gamma 24 dpm/ 100 omé 120 - 45000 5200 4
(South Wall) Surface Alpha 21 dpm/ 100 e 23 - 5100 620
Floor/Mall Interface Surface Beta-Gamma 12 dp/ 100 o2 0 - 1000 420
(NE Wall)
Desk Shelf Surface Beta-Gamma 2 dp/ 100 o 390 - 810 600
Hood Surface Beta-Gamma 1 dpw/100 cw® 0 —
Surface Alpha 1 dym/ 100 o o —_
Heater surface Beta-Gawna 1 dpm/100 ow? o -
surface Alpha 1 dpm/ 100 ow? g -
Drain Gamma 1 nR/h 0 —
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TABLE 5-3

{continued)
Page 49 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®P  Reading  Item No.
Building 31 (continued)
Room 1A (continued)
Floor, General Ganma 4 uR/h 0-1.1 0.5
Floor/Wall Interface Gamma 1 uR/h 7.8 s
(Tile #25)
Room 2 Hood (West) Surface Beta-Gamma 1 dpm/ 100 ol 0 —_—
(South Wall) Surface Alpha 1 dpm/ 100 o 0 —_
Hood (Center) surface Beta-Gamma 1 dpm/ 100 ow? 0 -~
(South Wall) Surface Alpha 1 dpm/100 ow? 0 —
Hood {East) Surface Beta-Gamma 1 dpm/ 100 oA 0 —
(South Wall) Surface Alpha 1 dpm/100 cwd 0 -
Heater Surface Beta-Gawma 1 dpm/ 100 cme 0 —
Floor/Wall Interface
North Wallx Surface Beta-Ganma 1 dpm/ 100 omd 2000 — 2
East Wall Surface Beta-Ganma 4 dpm/ 100 omd 3500 - 7300 4800 2
South Wall Surface Beta-Gamma 3 dpm/ 100 omd 3000 - G400 4200 2
surface Alpha 2 dpm/ 100 cme 61 - 144 100
North Wall Surface Beta-Gamma 1 dpm/100 cm 11000 — 2
Surface Alpha 1 dpn/ 100 em? 440 —

*Additional measurements required to determine if item is contaminated above guidelines.
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Z8

{continued)
Page 50 of 5
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd:b  Reading Item No.
Building 31 {continued)
Room 2 {continued)
North Wall Surface Beta-Gamma 2 dpm/ 100 cwd 7000 - BOOO 7500 2
Surface Alpha 2 dpm/ 100 cme 140 - 420 280
Gamma 1 uR/h 2.4 -
North Walt Surface Beta-Gawa 1 dpmv/ 100 cwd 3600 - 2
(Floor) Surface Alpha 1 dpw/ 100 cm? 96 —
Gamma 1 uR/h 2.3 -
Hood Surface Alpha 2 dpm/ 100 cm? 1400 - 1500 1400 6
(Room Center)
East Wall Surface Alpha ] dpm/ 100 o2 260 -
(8ehind Sink)
Floor, General Gamma 5 uRk/h 0-0686 0.1
East Wall, Shelf Garma 1 uR/h 2.4 -
Qutside, South and Gamma 2 wR/h 4.9 . 5.6 5.3
East MWall
High-Voltage Room
Floor/Wall Interface
West Surface Beta-Gamma 1 dpn/ 100 aml 3500 — 3
South Surface Beta-Gamma 1 dpm/100 cmé 3600 -
Floor, Spots Surface Beta-Ganma 5 dpm/ 100 cnd 5000 - BT00 6300 3
Floor, Anchor Bolt Surface Beta-Gamma 1 dpm/ 100 o 6800 — 3
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TABLE 5-3

*Additional measyrements required to determine if item i contaminated above guidelines,

{continued)
Page 51 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements® P  Reading  Item No.
Bullding 31 {(continued)
Room 13 Floor Gamma 13 uh/h 0.3 -1.2 0.7
Cabinet Floor Gamma uR/h 0.3 ~ 0.6 0.5
Orain Gamma pR/N 2.3 -2.6 2.5
Floor Adjacent to Gamma uR/h 1-1.3 1.2
Drain
Wall Adjacent to Surface Beta—Gamma dpm/100 cme 2400 - 6100 4700 7
Drain Gamma uR/h 1.5 _—
Room 15 Mezzanine Surface Beta-Gamma dpm/ 100 ot 940 - 1300 1100 8
Bottom Rail Surface Alpha dpm/100 cm? 210 - 550 430
Main Hallway
brain Header Gamma uR/h B - 5
Drain (R4)x Surface Beta-Gawma dom/ 100 o 1700 - 5
Surface Alpha dpm/ 100 o 0 —
Removable Alpha dpm/ 100 om? 0 - 5.1 1.7
Drain (#8)% Surface Beta-Gamma dpm/ 100 ow? 1200 — 5
Surface Alpha dp/ 100 o 8 —
Removable Alpha dpm/100 ol 0 0
Drain (#9) Surface Beta-Gamma dpm/ 100 o 540 _—
Surface Alpha dpm/ 100 cm? 58 -
Removable Alpha dpm/ 100 cm? 0-17.9 3.4
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TABLE 5-3

{continued)
Page 52 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings tnit measurements2:D  Reading  Item No.
Building 31 {continued)
Main Hallway (continued)
Floor Surface Beta-Gamma 25 dpm/100 cm? 0 - 560 94
Surface Alpha 25 dpm/ 100 ol 0-29 6.2
Floor/Wall Interface Surface Beta-Gamma 25 dpm/ 100 on? 0 - 600 220
Surface Alpha 25 dpm/ 100 am? 0 - 10 21
Wall Surface Beta-Gama 25 dpm/ 100 om? 0 - 780 230
surface Alpha 25 dpm/ 100 cm2 0 . 140 0
Attic  Floor Above Room 1 Surface Beta-Gamna 5 dpm/ 100 cm? 710 - 2100 1300 |
Surface Alpha 5 dpm/100 ond 1.9 - 98 40
Removable Alpha 5 dpm/ 100 o 0-5.8 4.0
Rafters Above Room ) Surface Beta-Ganma 4 dpw/ 100 on? 1300 - 1900 1600 1
Surface Alpha 4 dpm/100 om® 89 - 140 110
Removable Alpha | dpm/ 100 cwd 0-5.8 1.5
Vant Fan Above Room | Surface Beta-Gamma 1 dpm/ 100 cme 83 -—
Surface Alpha 3 dpm/100 cmé )| —
Removable Alpha 1 dpm/ 100 omd 0 -
Above Room 13 Surface Beta-Gamma 5 dpm/ 100 ool 42 - 290 140
surface Alpha 5 dpm/100 cme 31 - 210 94
Removable Alpha 2 dpm/100 omé 2.7 1.6
Above Main Hallway Surface Beta-Gamma 13 dpm/ 100 cal 0 - 420 %
Surface Alpha 13 dpm/ 100 om? 0 - 60 15
Removable Alpha 1A dpw/ 100 om? 0-5.48 1.%
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TABLE 5-3

{continued)
Page 53 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsd b Reading Item No.
Building 31 {continued)
Attic  Above Room 14 Surface Beta-Gamma 5 dpm/ 100 cm 250 - 920 590
Surface Alpha 5 dow/ 100 omd 31 - 1000 260
Removable Alpha 5 dpm/ 100 cmé 2.7 -4 25
Above Room 1A Surface Beta-Ganma 7 cipm/ 100 o 0 - 500 240
\ Surface Alpha 7 dpm/ 100 ol 60 - 540 220
Removable Alpha 1 dpw/ 100 om® 0-8.9 3.9
Above Room 2 Surface Beta-Gamma 1 dpm/ 100 omd 7 -
Surface Alpha ! dpm/ 100 e 250 -
Removable Alpha 1 dpw/ 100 ome 0 —
Light Surface Beta-Gamma ] dpm/100 cmé 0 —
Surface Alpha 1 dpm/100 ow? 350 -
Removable Alpha 1 dpm/100 omd 2.1 -
Wall Surface Beta-Gamma 1 dpm/ 100 on® 1o -~
Surface Alpha ] dp/ 100 cw? 680 —
Removable Alpha 1 dpm/ 100 cm? 5.8 -
Catwalk Above Room 1= Surface Beta-Gamma - dpm/100 cwt >3000 - 1
East Eaves Above Room 1 Surface Beta—Gamma 5 dpm/ 100 cm? 2400 - 3600 3000 1
MWest Eaves Above Room 1§ Surface Beta-Gamma 3 dpm/ 100 ot 2400 - 3700 3100 1

*Survey indicated all measurements are >3,000 dpm/100 cm® and, therefore, above guidelines.

were not documented by survey personnel.

Specific measurement locations
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TABLE 5-3

(continued)
Page 54 of 56
Nurber of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®.l  Reading  Ttem No.
Building 31 (continued)
Attic  Oblique Roof Supports* Surface Beta-Gamima - dpm/ 100 cm@ 1000 - 3000 - ]
North Wall surface Beta-Gavma I dpm/100 cm? 1200 - 4600 2900 1
{Top of Masonry)
South Wall Surface Beta-Gamma 6 dpm/ 100 om? 2400 - 3400 2700 1
(Top of Masonry)
Building 33 (Figure 5-20)
Room 103 Floor Surface Beta-Ganma ] dpm/ 100 w2 17000 - 1
Surface Alpha ! dpa/ 100 o 1700 -
Room 104 Floor Surface Beta-Gamma 1 dpa/ 100 ol 120000 - }
Surface Alpha 1 dpr/ 100 cm? 83 -
Building 34 (Figure 5-21)
Base Metals Smelter
Hand1i ft Surface Beta-Gamma 1 dpe/ 100 cmé 9100 — 1
Base Metals Smelter
Pedestal Tube Surface Beta-Gamma 1 dpm/ 100 o 8300 —_ 2
Gamma 1 HR/h 5.6 -
Building 39
Reception Room Floor Surface Beta-Gamma 5 dpm/ 100 cmd 0-77 15
Gamma 5 uR/h 0.1 -~ 1.8 1.0

*5urvey indicated all measurements ranged From 1,000 - 3,000 dpm/100 cm? and, therefore, the average would be greater than

quidelines.

Specific measurement locations were not documented by survey personmel.
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TABLE 5-3

(continued)
Page 55 of 56
‘ Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurementsa,t  Reading  1tem No.
Building 39 (continued)
Receptionist's Office Floor Surface Beta-Ganma 4 dpm/ 100 cme 0 - 350 98
Ganmwa 4 uR/h 0.2 ~ 0.9 0.4
oOffice No. ) Floor Surface Beta-Gamma 5 dpm/ 100 cm 0 - 3% 220
Gamma 5 uA/h 0.04 - 1.3 0.73
Office No. 1A Floor Surface Beta-Gamma 2 dpw/ 100 oml 160 - 450 0
Gamma 4 uR/h 0.3-1.4 0.6
office No. 2 Floor Surface Beta-Gamma g dom/ 100 o 0 - 350 160
Ganwa 5 uR/h 0.03 - 0.3 0.17
office No. 3 Floor Surface Beta-Gamma 5 dpm/ 100 o’ 210 - 700 480
Gamma 5 uR/h 0-~0.2 0.1
office No. 4 Floor Surface Beta-Gamma 4 dom/ 100 cm? o - 170 400
Gamma 4 uR/h 0-0.7 0.3
Office No. 5 Floor Surface Beta-Gamma 4 dpm/ 100 o 0 ~ 500 220
Gamma 4 uR/h 0-10.5 0.2
office No, 6 Floor Surface Peta-Gama 5 dpm/ 100 cm? 0 - 430 250
Gama 5 uR7h 0.6 -~ 1.2 0.9
Office No. 7 Floor Surface Beta-Gawma 5 dpm/ 100 cm? 190 - 390 340
Ganma 5 uR7h 0-1.6 0.8
Office No. 8 Floor Surface Beta-Gavma 4 dpm/100 am? 120 - 350 220
Gamma 4 wR/h 0.2 - 1.4 0.8
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TABLE 5-3

(continued)
Page 56 of 56
Number of Range of Average Figure
Interior Measurement Location Parameter Readings Unit Measurements®,®  Reading Item Mo,
Building 39 (continued)
Office No. 9 Floor Surface Beta-Ganma 3 dpm/ 100 o 0-39 26
Gamma 3 HR/h 0.5 - 1.5 1.0
Office No. 10 Floor Surface Beta-Gamma 5 dpm/ 100 ol 0 - 620 230
Gamma 5 yuR/h 0.2 - 0.4 0.3
Man's Room Floor Surface Beta-Gamma 3 dpm/ 100 o 580 - 1300 910
Gamma 3 pR/h 0.3 - 0.5 0.4
Women's Room Floor surface Beta-Gamma 4 dpm/ 100 cmd 160 - 460 300
Gamma 4 uR/h 0.7 - 1.1 3.5
Hal1way Surface Beta-Gamma 8 dpe/ 100 ow? 0 - 540 240
Gamma 8 uR/h 0-0.9 0.4
Hallway Between Men's Surface Beta—Gamma 3 dpm/ 100 cw? 39 - 430 230
and Office No. 3 Gamma 3 uR/h 0.1 -0.2 0.2
Janitoriatl Room
Transform Surface Beta-Gama 2 dpm/100 om? 540 - 960 750
Sink Surface Beta-Ganma 1 dom/ 100 cm? 420 —
Drain Surface Beta-Gawma 1 dpm/ 100 ol 0 -
Floor/Wall Interface Surface Beta-Gawma 3 dpm/ 100 on? 130 - 110 430

Iucasyrements are given above background.

Buntess otherwise indicated, the residual surface contamination guideline (Table 1-1) for thorium-232 is applicable.



BUILDINGS 30 and 31

TABLE 5-4

FLOOR DRAIN GAMMA LOGGING RESULTS?®

b

Surface Depth Below Floor Surfaced (m)
Drain Fo.® Reading ©.15 0.3 0.45 0.6 0.75 6.9 1.1
1 7,189 12,377 14,148 14,545 14,420 14,271 1%,667
2 7.918 12,831 13,967 13,913 13,934 13,488
3 9,514 13,405 13,647 14,053 13,723 13,684
4 7,274 9,585 13,651 14,288 15,441 15,624 15,618 14,883
5 12,916 14,104 14,291 14,428 14,830 14,652 13,703
6 6,178 B,164 7,894 B,011 8,777 7,353
7 7,153
8 7,073 8,143 13,408 14,238 14,566 15,353 15,202 14,568
9 7,943 8,651 13,444 14,420 13,532 15,541 15,585 16,796
10 8,355 8,520
11 9,246 8,555
12 11,717 13,613 13,826
13 6,501 7,237 13,328 14,099 13,83¢ 13,586 12,991
14 6,908 7,264 13,253 14,098 14,401 14,625 14,279
15 10,343 13,207 13,740 14,323
16 6,608 7,041 13,183 13,741 13,987 14,081 14,892 14,071
17 9,300 12,529 13,750 13,864 14,332
18 8,475 11,320 13,393 13,330
19 6,397 6,993 12,677 13,767 13,555 12,972
20 10,193 12,885 13,390 13,598
21 8,591 13,748 13,678 13,685
22 10,192 13,210 13,628 13,617
23 7,106 8,057 13,292 14,042 14,499 14,534
24 7,034 7,417 13,411 14,570 13,598 14,038 13,481
25 10,149 13,530 13,673 14,472
26 6,505 7,527 12,934 13,681 13,938 15,050 15,812
27 10,425 12,649 13,891 13,79
28 10,681 13,673 15,169 16,821
29 8,283 §,130

8Measurements include background and are expressed in counts per minute (cpm).
1 yR/hr = 1,426 cpm; background = 6,478 cpm.

brhe values pregented are gectual measurements as recorded by survey personnel.
These measurements will fluctuate due to the instrument and techniques used,

CSee Figure 5-18 for approximate drain locations.

d1 m is equivalent to 3.3 ft.
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RADIONUCLIDE CONCENTRATIONS IN SOIL/SLUDGE AT ARC

TAEBLE 5-5

Page 1 of &
Deptha:b Concentration (pCi/q)
Location {m} U-238°¢ Ra-226 Th-232
Building 4
Room 105, Manhole Nad <13 2.2 %+ 0.9 14 + 3
Room Center Nad <9 1.3 + 0.6 6 + 2
Room 106, Manhole Nad <19 63 + 3 14 + 3
SW Room, Trench 0.6 - 0.8 <3.3 <D.6 <l.0
Bath, E End Trench 0.6 - D.8 <6.5 <1.0 <l.6
SW Room, W Trench 0.6 - 0.8 <3.7 <0.7 <l.0
Bath, W Trench 0.6 - 0.8 23.1 + 2.7 <l.0 <l.5
Bath, N Trench Q0.6 - 0.8 11.6 + 1.9 <G.7 <l.1l
Building 5
Borehole 39 0.3 <13 2.3 £ 0,7 2 +1
' 0.6 <12 1.7 + 0.8 5 + 1
0.9 <6 1.2 + 0.7 2 +1
Borehole 40 0.3 <11 1.4 + 0.5 <1
0.6 <il 1.4 + D.6 3+ 1
0.5 <5 1.3 + 0.5 1.3 + 0.9
Borehole 41 0.3 <11 1.8 + 0.6 2.2 + 0.8
0.6 <6 0.7 + 0.6 1.4 + 0.9
0.9 <7 2.0 + 0,7 <1
Borehole 42 0.3 <13 3+ 1 2+ 1
0.6 <13 6 + 1 9 4+ 2
0.9 <6 1.2 # 0.7 1.6 + 0.8
Building 17
Borehole 2 0.3 <6 1.3 + 0.5 0.8 + 0.7
0.6 <6 1.7 + 0.6 2+ 1
0.9 <5 1.1 + 0.3 0.9 &+ 0.6
Borehole 4 0.3 <8 0.8 + 0.4 7T+ 2
0.6 <3 6.9 + 0.4 2.3 + 0.6
0.9 <8 1.6 + 0.5 1.6 + 0.6
Borehole 7 0.3 <170 33 &+ 13 330 + 50
g.6 <4 1.1 + 0.5 1.1 = 0.7
¢.9 <10 0.8 + 0.5 1.4 & 0.7
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TABLE 5-5

{continued)
Page 2 of §
Depthd.b Concentration {(pCi/g)
Location (m) U-238¢€ Ra-226 Th-232
Building 17, continued
Borehole 1 0.3 <10 1.1 &« 0.5 0D.8 «+ 0O,
0.6 <13 1.8 &+ 0.7 <1
0.9 <6 1.4 + 0.6 1.3 + 0.
Borehole 3 0.3 <B 1.3 + 0.6 1.2 + 0.9
0.6 <1l 1.7 + 0.6 2.1 + 9.8
0.9 <8 0.9 + 0.7 3+ 1
Borehole & 0.3 <h 1.2 + 0.6 1.3 + 0.8
0.5 <5 0.8 + 0.7 1.4 + 0.9
0.9 <12 1.7 + 0.8 3+ 1
Borehole & 0.3 <8 0.7 = 0.6 2.1 + 0.9
0.3 <14 1.6 + 0.7 141
0.6 <6 1.4 + 0.5 1.4 + 0.8
0.9 <10 2+ 1 4 + 1
Borehole 8 0.3 <3.1l <0.7 <l.1l
0.6 <4.0 <0.9 <l.2
Q.9 <2.7 <0.6 <l.1
1.2 <3.7 <0.9 <1.3
1.5 <2.3 <0.6 <0.7
Beorehole 9 0.3 <4.1 <0.8 <1l.4
0.6 <3.4 <0.7 <l.2
0.9 <3.7 <0.8 <l.3
1.2 <2.6 <0.B <0.9
1.5 <3.7 <0.8 <1.0
Men's Room, Floor Nad <6 1.1 + 0.5 1.0 % O.
Drain
Rocm 10, Floor Nad 1100 + 100 251 9 & 2
Drain :
Pipe 0.9 2100 + 200 480 + 20 1100 + 100
Building 23
Basement Tunnel 0 - 0.15 <B - 3.5 &+ 0.9 B+ 1
10.2-cm {4-in.) ) _Hh5 <%0 <10 1800 + 100
Pipe
Pump Sump Nad <10 5 + 1 23 + 2
15.2-cm {6-in.) <43 <3 530 + 40
Pipe
Holding T. Nad 2+ 1 1.3 + 0.1 1.8 + O
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TABLE 5-5

{continued}
Page 3 of &
Deptha:b Concentration (pCi/g)
Location {m) Uv-238°¢ Ra-226 Th-232
Building 23, continued
Cre bin #1 NAd 48 &+ 10 3% + 3 3+ 1
Ore bin #2 Nad 23 + 11 28 + 2 2 + 1
Ore bin #7 nad 25 + 16 34 + 3 <l
Ore bin #10 NAd 36 + 14 61 + 3 1.4 + 2
Ore bin #12 Nad 40 + 8 10 + 3 <1
Lab 1, Trench Nad <42 5 4+ 3 110 &+ 10
Sump Nad <1 1.0 + 0.3 B+ 1
Building 24
N/S Trench 0 - 0.15 <13.4 14.3 + 1.7 15.3 + ©
Building 28
Lab 3, Floor Drain NAd <13 0.6 + D.&4 1.7 + 0.
Basement Shelf Surface 230 + 80 570 + 20 130 + 1i0
Basement, NE Sumps 0 - 0.08 <10.1 <Z.l 28.9 + L.
Buildings 30 and 31
Rain Guiter Drain 0 - 0.15 <4.7 0.3 + .1 <0.3
Boreheocle 13 G.3 <5.13 <i.z2 <1.6
0.6 <3.4 <0.B <1.2
0.9 <4.5 <1l.0 <l.5
1.2 <3.8 <0.B <l.4
1.5 <3.9 <0.9 <l.1l
1.5 <3.9 <1l.0 <l.3
Borehole 14 0.3 <4.8 <l.2 <1l.6
0.6 <3.1 <0.7 <1l.1
0.9 <2.8 <0.5 <l.0
1.2 <2.5 <2.b <0.8
1.5 <4.1 <4.1 <l.2
Borehole 15 0.3 <8.9 <l.% 11.3 + O.
0.8 <4.7 <1.0 <2.2
0.9 <5.5 <1.3 5.1 + 0.
1.2 <3.9 <0.B <l.6
1.5 <3.B <0.% <l.5%
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TABLE 5-5

{continued)
Page 4 of &
Deptha.b Concentration {pCi/q)
Locatioa (m) U-238¢ Ra-226 Th-232
Borehele 16 0.3 <4.5 <l.2 <i.d
0.6 <4.3 <l.0 <1.7
0.9 <4.5 <1.0 <l.B
1.2 <3.0 <0.6 <l.1l
1.5 <2.6 <0.7 <G.9
Borehole 17 0.3 <§.2 <l.0 <1.3
0.6 <4.3 <1.0 <1.8
0.9 <3.8 <0.B <1l.2
1.2 <3.4 <0.8 <1.1
1.5 <2.9 <0.6 <1.1l
Borehole 18 0.3 <6.8 <l.6 <2.1
0.6 <3.5 <0.8 <l.3
0.9 <3.6 <D.% <l.2
1.2 <3.1 <0.,7 <1.Q
1.5 <4.0 <0.9 <l.2
Borehole 19 0.3 <3.6 <0.8 <1.,2
0.6 <5.2 <l.2 <1.7
0.9 <4.3 <1.0 <1.6
1.2 <3.4 <0.9 <1l.2
1.5 <2.9 <0.7 <1l.0
Borehole 35 0.3 <6.7 <1.3 4.8 + 0.6
0.6 <5.4 <l.1 2.2
0.9 <3.4 <.8 <l.3
1.2 <7.6 <l.4 <2.1
1.5 <4.1 <0.8 <l.6
1.8 <5.B <l.3 <2.0
2.1 <2.9 <0.6 <0.9
2.4 <6.3 <l.6 <1.7
2.7 <2.% <0.6 <0.8
3.0 <3.13 <0.8 <1l.0
Borehole 36 0.3 <4.1 <i.0 <l.4
0.6 <2.9 <0.7 <l.1
0.9 <4.2 <0.9 <l.3
1.2 <2.4 <0.6 <0.9
1.5 <3.7 - «<0.8 <1.3
1.5 <3.6 <0.9 <1.4
1.8 <2.9 <0G.6 <l1.2
2.1 <2.8 <G.6 <0.9
2.4 <4.7 <1l.2 <l.%
2.7 <31.8 <0.8 <1l.2
i.0 <2.4 <D.B <0.%
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TABLE 5-5

{continued)
Page 5 of &
Deptha.b Concentration {(pCi/q)
Location {m} U-238¢C Ra-226 Th-232
Lime Pit
Borehocle 37 0.3 51.2 + 7.2 <l1.7 41,1 + 2.9
0.6 <3.9 <0.9 <i.1
0.9 <5.6 <1.0 <l.5%
1.2 <3.1 <0.7 <l.1
1.5 <4.9 <0.9 <l.3
Borehole 38 0.3 37.0 + 3.8 <1l.1 29.9 1+
0.6 B.O + 3.7 <1.2 30.9 +
0.9 206.3 + 3.4 <1.2 23.6 +
1.2 37.8 + 5.3 <1.3 31.8 +
1.5 30.1 + 4.3 <1l.3 30.0 +
1.5 38.3 + 5,2 <1.4 30.2

4] m is egquivalent to 3.3 ft.

bDepths are not given for those iteme for which samples were taken
over an unknown range of depths, collected from several surfaces,
or are not applicable.

CEstimated by analyzing for Th-234.

dNA - Not available.
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TABLE 5-&
SUMMARY OF ANL MEASUREMENTS

Location Maximum PAC2 Reading Contact GMP Removable
{Beta-Gamma/Alpha) Reading {Beta-Gamma)
{dpm/100 cm2) {mR/h) (dpm/100 cm2)
ANL 134 9,400/Background NAC o
ANL 252 20,000/21,000 0.6 NA
ANL 257 3,000/470 NA WA
ANL 258 1z,000/1, 200 D.06& KA
ANL 239 43,000/, 200 0.2 16
ANL 40 42,000/47,000 0.08 18
ANL 41 20,000/1,700 0.08B 20
ARL 43 16,000/1,900 0.2 10
ANL &2 5,900/5,900 0.5 HA
ANL 45 46,000/KA 0.5 WA
ANL 31 7,100/1, 290 KA NA

4Gas-flow proportional counter.
bgeiger-Mueller counter.

CNA - Not available.
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