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1.0 INTRODUCTION AND SUMMARY 

1.1 INTRODUCTION 

The Formerly Utilized Sites Remedial Action Program (FUSRAP) is a 

U . S .  Department of Energy (DOE) effort to identify and clean up or 

othefwise control sites where residual radioactive contamination 

(exceeding current guidelines) remains from the early years of the 

nation's atomic energy program or from commercial operations causing 

conditions that Congress has mandated DOE to remedy. Prom 1948 to 

1970, the Albany Research 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 radioactively 

contaminated. From 1978 through 1982, a series of radiological 

surveys of ARC was conducted by Argonne National Laboratory {ML) 

(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 

Oak Ridge, Tennessee. As the project management contractor (PMC) 

for FUSRAP. Bechtel National, Inc. (BNI) is responsible to DOE for 

planning, managing, and implementing the program. 

Extensive remedial action was completed at ARC in early 1988. 

However, a post-remedial action radiological survey, performed 

during 1987 and 1988 by Oak Ridge Associated Universities (ORAU), 

indicated the presence of some previously undetected areas of 

elevated radiological contamination. 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 its radiological 

subcontractor. Thermo Analytical/Eberline (TMA/E), performed the 



characterization from December 1987 through February 1908. This 

report documents 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 for the AEC and ERDA. 

This characterization report includes all contaminated areas and 

items surveyed, regardless of whether the radioactive contamination 

originated from AEC activities or from other activities conducted 

involving radioactive materials at ARC. 

1.2 PURPOSE AND OBJECTIVES 

Radiological characterization was conducted to define the locations 

and boundaries of any remaining contamination including that 

identified by the ORAU survey. Results from this characterization 

survey will be used to define the scope of additional areas to be 

addressed at ARC by FUSRAP. 

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 of radium-226 were found 

at a few locations. Table 1-1 lists the DOE residual contamination 

guidelines for cleanup of ~adioactively contaminated property. DOE 

implemented these guidelines for the FUSRAP program based on their 

consistency with the criteria Used for the Uranium Hill 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 

a s  walls, floors, ceilings, drains, and equipment, as well as in 

soil. If contamination exceeded the guidelines, the area or item 

surveyed was considered to be radioactively contaminated. 



The bnsic l i m i t  for the annual radiation dose received by m individual Rnber o f  the general public i s  
100 a d y r .  

SOIL ( W D )  GUIDELIlKS 

Radionucl ide 

Other rsSionuc1 ides 

Soil  toncentration (pEi/g) h u e  t u c k g r c ~ l n d ~ ~ b v ~  

5 pCilg, averaged w e r  the f i r s t  15 an o f  so i l  belou 
the surface; 15 pCi/g vhen aver@ over any 15-cm 
thick s o i l  layer below the s u r f a u  layer. 

Soil guide1 ines m i l l  be calculated on a site-specific 
basis using the uK mnual develcpd for  th is  use. 

STRLICIUIE WIDELINES 

Airborne Radon Decay Products 

G e ~ r i c  guidelines for concentrations of airborne radon decay products shall apply to existing o~cupied 
or habitable structures on private property that has m radiological restr ict ions on i t s  use; 
structures that w i l l  be demolished or buried are excluded. l he  applicable g e n r i c  guide1 ine (10 CFR 
I92) is:  In any occupied or habitable building, the objective of renedial action shall be, and 
reasonable ef for t  shall be aade to achieve, an annual aweraw (or equivalent) radon deuy p r d u c t  
concentration (including background) not t o  exceed 0.02 U L . ~  I n  any case, the radon decay product 
concentration (including background) shall mrt exceed 0.03 YL. Remdial actions are mt r q u i r e d  i n  
order to cmply with t h i s  guideline h e n  there i s  reasorable assuram that residual radioactive 
materials m not the cause. 

External W Radiation 

The average Ievel of ganna radiation inside a bui lding or habitable structure on a s i te  that has no 
radiological restr ic t ions on i t s  use shall not exceed the background level by m r e  than 20 uWh. 

IndwrMutdmr Structure Surface Contmination 
Allowable Residual Surface Cantminatione 

( d W  100 02) 

Transuranics, Ra-2Z6. Ra-226. Th-230, Th-226 100 300 
pa-PI, k-zn, 1-125, 1-12s 



(continued) 

Indoor/CUtdoor Structure Surface Contanination (continued) 
Allouable Residual Surface Contminatione 

(dFd100 d)  

W t u r r l ,  U-235, U-236, and associated decay 5,000 a 15,OW a 1,000 a 
products 

Betr-grma emitters (radionuclides with decay 5,000 D-Y 1 5 , m  &Y 1 , m  B-Y 
llDdes other than alphi mission o r  spontaneous 
fission) except Sr-90 and others rmted lbove 

aThcsc guidelines take i n t o  account l n g r a t h  of radim-226 fm thorim-230 and o f  radim-228 fm 
thr im-232, and assm? secular equil ibriun. I f  either thoriun-230 and r ldim-226 or t h o r i d 2  
and ra6iun-220 are both present, mt i n  secular equil i b r im ,  the gui&l ines apply to  the higher 
concentration. If other mixtures of radionuclides occur, the wncentrations of i n d i v i k a l  
radionuclides shall be reduced so that the dose for  the mixtures w i l l  not exceed the basic dose 
l i a i t .  

h e s e  guidelines represent allouable residual concentrations abave background averaged across 
any 15-orcthick layer to  any depth and over any contiguous 1 0 0 d  surface area. 

CLocatized concentrations i n  excess o f  these l im i t s  are allowable provided that the average 
concentratian over a 100-d area does mt excecd these l imi ts.  

d~ mrk ing level (YL) i s  any d i n a t i o n  of short-lived r a n  decay products i n  1 l i t e r  of a i r  that 
m i l l  resul t  i n  the ultimate emission o f  1.3 x 105 MeV of  potential alpha energy. 

eAs used i n  t h i s  table. d p  (disintegrations per minute) mans the rate of mission by radioactive 
material as determind by correcting the counts per minute obserued by an appropriate detector fo r  
backgrwnd, efficiency, and gecmtr ic factors associated with the ins t rwn ta t ion .  

f ~ r e  surface contanination by both alpha- and beta-gmnasmitting radionuclides exists, the l im i t s  
established f o r  alpha- and beta+--itting radionuclides shwld apply independently. 

hasurenents o f  average contanination should not be averaged over more than I m2. For objects af 
less surface area, the averap shall be derived for  each such object. 

h h e  average and winm radiation levels associated with surface containation result ing fm 
beta- eni t ters should rmt exceed 0.2 mad/h and 1.0 madfh, respectively, a t  1 m. 

h h e  m a x i m  c o n t a n i ~ t i a n  level applies t o  an area o f  mt more than 100 d. 

j ~ h e  m u n t  o f  remvable radioactive material per 100 a$ o f  surface area shwld be determined by 
w i p i n ~  that area with dry f i l t e r  or so f t  absorbent paper, applying moderate pressure, and measuring the 
amunt of radioactive material on the wipe with an appropriate instrupent of known efficiency. *en 
remuable contanination on abjects of surface area less than 1100 cd i s  detennined, the ac t i v i t y  per 
un i t  area should be based on the actual area and the ent i re surface should k wiped. The n h r s  i n  
th is  colum are naximm m u n t s .  



The soil remedial action guideline for thorium-232, the primary 

contaminant at ARC, is 5 pCi/g averaged over the uppermost 15 cm 

(0.5 ft) of soil below the surface; the guideline is 15 pCi/g when 

averaged over any 15-cm- (0.5-ft-) thick soil layer below the 

uppermost 15 cm (0.5 ft). 

The exterior areas in which elevated levels of uranium-238 are found 

also have elevated concentrations of other radionuclides. 

Therefore, remedial action to guidelines for these radionuclides 

will ensure that the concentration of residual uranium-238 is 

acceptably low. Thus, a site-specific guideline for uranium-238 was 

not determined. Remedial action guidelines 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 dpmf100 crn 
2 

average, 3,000 dpm/100 cm2 maximum, and 200 dpmf100 cm2 for 

cemovable- contamination. For areas where uranium-230 is the primary 

contaminant, the guidelines for alpha decay are 5,000 dpm/100 cm 2 

average, 15,000 dpm/100 cm2 maximum. and 1,000 dpm/100 cm2 for 

removable contamination. 

1.4 SUMMARY 

This report describes the methods used for the most recent 

characterization, which was performed subsequent to the 1987 

remedial action at ARC, and presents characterization results. 

Characterization activities included review of historical data and 

radiological characterization of the following: interiors of 19 ARC 

buildings (walls, floors, structural and equipment surfaces, 

surfaces and residues in manholes, sumps. trenches, and 

miscellaneous storage containers); exterior surface and subsurface 

soil; building subfloor areas; buried and exposed piping; and the 

l i m e  pit east of Building 31. 

Characterization data include isotopic analysis results, total and 

removable alpha and beta-gamma contamination levels, 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 

measurements were at background levels and that most subsurface 

measurements fell within guidelines. Those measurements above 

guidelines for indoor/outdoor 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, walls, trenches. 

ceiling/attic structures, windovs, 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 DESCRIPTIOX AND HISTORY 

2.1 LOCATION AND DESCRIPTION 

The ARC site is located in Albany, Oregon, as shown in Figure 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 east 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) biomass research facility (inactive) located 

at the site's approximate center; and a 5 .7 -ha  (14-acre) open area 

identified as the "Back Forty," which occupies the south end of the 

facility. 

2.2 SITE HISTORY 

2.2.1 Background 

ARC was established in 1943 to investigate innovative approaches for 

developing strategic mineral resources in the United States, 

reducing costs for metallurgical manufacturing processes, developing 

materials to fight corrosion, and other activities relevant to 

metallurgical research. 

Various operations involving radioactive materials have been 

conducted at ARC. From 1948 to 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 radioactive materials that resulted 

in some building contamination not subject to FUSRAP remedial 

requirements. 
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During the era of AEC and ERDA contracts (1948 to 1976), process 

buildings and surroundings were decontaminated at various times to 

guidelines acceptable to AEC, ERDA, and DOE. The decontamination 

guidelines provided at those times were not as stringent as those in 

effect in 1970 when work at ARC was terminated, and the records 

relating to the decontamination effort were not adequate to 

determine if the buildings and surrounding areas met the 1978 DOE 

radiological guidelines. As a result, a radiological assessment of 

ARC was initiated by ANL in 1970. Subsequent to this assessment, 

ANL advised that although the levels of contanination at ARC did not 

pose an immediate health hazard, further decontamination of the 

property was advisable (Refs. 1 and 2). 

2.2.2 Previous Radioloaical Surveys 

From June 1978 through September 1982, ANL and A. H. Environment, 

tnc. (AHE) conducted surveys of specific buildings and grounds on 

the ARC site to evaluate existing radiological conditions (Refs. 1, 

2, and 4). Results of this work indicated that Buildings 1, 5, 17, 

23. 25, 26, 27, 28 ,  30. and 31 contained a few small areas 

contaminated above remedial action guidelines. l o  contamination 

above guidelines was observed in the five buildings located in the 

biomass research facility area (Ref. 2). 

Exterior contamination was also reported at 26 locations on unpaved 

areas and at 33 locations on paved areas. The vertical extent of 

contamination was generally confined to the top 0.3 m (1 ft) of 

soil. The deepest contamination exceeding DOE guidelines was at 

approximately 1 m (3 ft). The contamination consisted mainly of 

natural thorium, with lesser amounts of natural uranium. 

Early in 1984. DOE directed BNI to initiate a radiological survey 

program to expand the data base developed by ANL and A m .  A 

thorough surface beta-gamma survey was conducted in all field areas 

at 2.5-m (8.2-ft) intervals, both'at the soil surface and at 

approximately 0.3 m (1 ft) above the surface. Approximately 100 

boreholes 0.15 rn (0.5 ft) in diameter were drilled to permit surface 



and subsurface soil 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 system were 

analyzed for radioactive content. Sediment samples from suspect 

severe, 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 was based solely on previous ANL findings and on 

ARC-supplied information. Results of this survey were published in 

January 1905 (Ref. 5 ) .  These results were used to define the scope 

of remedial action implemented by BNI during 1987. 

2.2.3 1987 Site Remedial Action 

Eleven buildings (Buildings 2, 4, 5, 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 volume of 
3 306 m3 (400 yd ) of contaminated building material and 51 m 3 

3 (67 yd ) 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 m 
3 

3 (2,978 yd ) of contaminated soil was shipped to the Hanford 

Reservation during this remedial action. 

Interior concrete surfaces subjected to aggressive cleaning were 

patched and repainted, when necessary, to restore them to conditions 

previously agreed to by DOE and ARC. Disturbed soil surfaces were 

restored to their original conditions. 



3.0 HEALTH AND SAFETY 

As PMC for FUSRAP, BNI is responsible to DOE for ensuring the health 

and safety of personnel engaged in FUSEAP-related activities at the 

ARC site. Accordingly, an evaluation 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 hazards, and corrosive hazards. Results of this 

evaluation were used to establish an appropriate health and safety 

plan for subsequent FUSRAP activity. 

The FUSRAP Proiect Safety and Health Manual (Ref. 6) serves as the 

authorizing 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 

clothingfequipment, and training requirements. In addition to these 

requirements, health and safety procedures were developed 

specifically for conditions at ARC (Ref. 7). All FUSRAP personnel 

and FUSRhP subcontractor personnel complied with applicable project 

health and safety requirements during implementation of the ARC 

chacacterization effort. 



4.0 CHARACTERIZATION PROCEDURES 

The ARC characterization consisted of gamma logging 42 boreholes and 

surveying suspect areas within 19 site buildings (Buildings 1, 2. 3. 

4, 5, 17, 19, 23. 24, 25, 26, 27, 2 6 ,  29, 30, 31. 33, 3 4 ,  and 39). 

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. 

The locations of exterior and interior boreholes were chosen using 

the following criteria: 

o Potential subsurface contamination as indicated by the 
site history investigation 

o Potential subsurface contamination as 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 in a laboratory. R 

5-cm (2-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 daughters, of approximately 

40,000 cpm above background corresponds to the 15-pCi/g subsurface 

contamination guideline for thorium-232 (Ref. a ) ,  and approximately 
15.000 cpm corresponds to the 5-pCi/g surface contamination 

guideline for thorium-232. This relationship has been corroborated 

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 pCi/g (in excess of the background level). Due to the 



limited on-site use of uranium, most of the levels of uranium-230 

were below the detection sensitivity of the analytical procedure 

used. Such concentrations are reported in soil data tables as "less 

than" ( < )  values. Detectable levels 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 was 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 {l to 9.0 it) and 

analyzed for uranium-230, thorium-232, and radium-226. 

Subsection 5.5 provides analysis results for soil samples from the 

boreholes. 

4.2 RADIOLOGICAL SURVEYS OF BUILDINGS 

Selection of buildings for inclusion in this characterization 

program was based on the following criteria: 

o Historical information 

o Radiological data gathered during the course of previous 
remedial action 

o Uncertainty or lack of previous characterization 
information 



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-cm 2 

(9-in. ') zinc sulfide (ZnS) scintillation probes (EIC model AC-3) 

coupled with PUS-1 ratemeter/scaler instruments. Gamma measurements 

were made with 5-cm (2-in.) by 5-crn sodium iodide detectors {EIC 

model SPA-3) coupled with PRS-1 ratemeter/scaler instruments. 

Removable alpha measurements were taken with a ~ilvec-activated zinc 

sulfide [Zns(Ag)l scintillation counter (EIC model SAC-4).  



5.0 CHARACTERIZATION RESULTS 

~adiological characterization activities at ARC consisted of several 

types of surveys designed to identify and quantify residual 

contamination. Survey results 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 

concentrations measured in soil during the 1 9 8 4  survey program 

(Ref. 5) are presented in Table 5-1. The background measurements 

are applicable in evaluating the results of this survey. Use of the 

"less thann (< )  notation in reporting results indicates that the 

radionuclide was not present in concentrations that are quantifiable 

with the instruments and techniques used. The "less than" value 

represents the lower limit of the quantitative capacity of the 

instrument and technique used. This value is based on various 

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 less than the value indicated. Because radioactive 

decay is a random process, no precise correlation between the rate 

of disintegration and a given radionuclide concentration can be 

established with the instruments and techniques used. For this 

reason, the exact concentration of the radionuclide cannot be 

determined. As such, each value that can be quantitatively 

determined has an associated uncertainty term ( 2 )  that represents 

the amount by which the actual concentration may differ from the 

value given in the table. The uncertainty term has an associated 

confidence level of 95 percent. 



TABLE 5-1 

BACKGROWUD RADIATIOU IIEASUREUEUTS AWD IUDIOYUCLIDE COUCEUTRATIOUS XU SOIL AT ARC 

(1984 Survey Proscam) 

Surf ace 
~anuna Exposure Gamma Beta-G- 
Rate at 1 m at 1 m Dose Rates Radionuclide Concentration tvcila) 

~ocations~ (vRlh) (cpm) (madlh) U-238 Ra-226 Th-232 

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

h s e  of the "Less than" (0 notation in reporting results indicates that the cadionuclida was not present 
in concentrations that are quantifiable with the instrulnents and techniques used. Concentrations are 
dependent on many variables (e.g., .ample size, moisture content. other cadionuclide peaks present, etc.). 

c ~ o r  the purpose of calculating an average, the "less than" values were considermd to be the raaximum 
possible value (e.g.. <0.2 was considered to be 0.2). 



5.2 DOWNHOLE GAUMA LOGGING RESULTS 

~orty-two boreholes were drilled and 'gamma logged to varying 

depths. Host of the boreholee were drilled outside the buildings. 

as shown in Figure 5-1. The gross radioactivity of surface and 

subsurface soil 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-pCifg subsurface contamination guideline for thorium-232 (Ref. 0 ) .  

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 was 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 rn (5 ft). 

5.2.1 Dismantled 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 radioactive contamination and buried baghouse 

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 logging points were measured at the 

surface and at 0.3-m (1-ft) increments. Results of these 

measurements indicated that the area was not contaminated 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. 



5.2.2 Storage Yard 

Four 1.2-m- (4-ft-) deep boreholes were drilled and gamma logged in 

an attempt to locate contaminated metal possibly 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 , 8 0 0  to 14,100 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 ft), and 

a minimum of 12,300 cpm at 1.2 m (5 it). 

Subsection 5.5 discusses results of isotopic analyses of soil 

samples f ram boreholes 13, 14, and 15. 

5.2.3 Lime Pit 

Boreholes 37 and 38 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 30 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 and 

will be investigated during future on-site PUSRAP activities. 

Subsection 5.5 discusses isotopic analyses for boreholes 37 and 30. 

5.2.4 Lower-Level Floor in Building 5 

Boreholes 39 through 42 were drilled and gamma logged to investigate 

the possibility of contamination associated with an original floor 

covered by the present floor in Building 5 (see Table 5-2 and 



Figure 5-1). Measurements were obtained from the surface to a depth 

of 1.5 m (5 f t ) .  These measurements were below DOE guidelines, 

ranging from 6,300 to 17,500 cpm. 

5 . 2 . 5  Lower-Level Floor in Buildinq 17 

Boreholes 1 through 1 1  were drilled in Building 17 to investigate 

~ U b ~ U r f a c e  contamination associated with an original floor and with 

the soil below the loading dock and the open storage areas at the 

west end of the building. Measurements from two of these boreholes 

(boreholes 4 and 7 for the open storage areas) indicated 

contamination levels exceeding DOE guidelines. Heasurements from 

these two boreholes ranged from 7,400 to 45,200 cpm. Heasurements 

taken from the other nine boreholes ranged from 7,300 to 24.100 cpm. 

Subsection 5.5 provides results of isotopic analyses for Boreholes 1 

through 9; 

5 . 2 . 6  Drillins Southeast of Buildins 39 

Two 3.0-m- (LO-ft-) deep boreholes (boreholes 35 and 36) were 

drilled and gamma logged southeast of Building 39 to investigate the 

possibility of buried radioactive waste, reportedly 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 DriLLina Outside of Buildins 3 

Four boreholes were drilled outside near the south wall of 

Building 3 to determine whether earlier detection of slightly 

elevated gamma measurements could have originated with fiub6urfaCe 

soil contamination between Buildings 3 and 4. Gamma logging results 

indicated no such contamination. 



5 . 3  BUILDING AND EOUIFHENT SURFACES CHARACTERIZATION 

~adiological characterization of interior surfaces was performed at 

19 buildings (Buildings 1, 2 ,  3, 4, 5 ,  17, 19, 23, 24. 25, 26, 27. 

28. 29, 3 0 ,  31, 33. 34. and 39). one of which (Building 5) also 

required characterization of some exterior surfaces. Results of the 

surveys ace 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. Items shown on Figures 5-2 

through 5-21 are either contaminated or suspected to be contaminated 

in excess of DOE guidelines. A definitive determination is not 

possible for some marginally contaminated areas without additional 

measurements. Other areas are suspected of being contaminated 

because of their association with contaminated items (e.g., piping 

associated with contaminated drains). Followp 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 

survey. Contamination of these areas may have taken place after 

this survey was conducted as a result of ongoing ARC activities with 

zircon sand. This building will be resurveyed during future on-site 

PUSRAP activities. 

Characterization activities inside the buildings included 

measurements for surface beta-gamma, surface alpha, gamma and, in a 

few cases, removable alpha and removable beta-gamma. In some 

locations, only beta-gamma radiation was measured because overlying 

paint, tile, or rough surfaces 'would attenuate any alpha 

contamination. The instruments used for this characterization are 

discussed in Subsection 4.2. 



The majority of characterized surface areas that exceed DOE 

guidelines include floors, walls, cabinet surfaces, sumps, trenches, 

drains and associated piping, and equipment. 

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 GAHW LOGGING OF FLOOR DRAINS 

The embedded floor drains in Building 30 were characterized by gamma 
logging. Result6 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 step. The locations of the listed 

floor drains are identified in Figure 5-18. 

5.5 ISOTOPIC ANALYSES OF SOIL AND SLUDGE 

Isotopic analyses were performed on samples of soil 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, 5, 17, 23. 2 4 ,  28. 30, and 31. In addition, soil 

samples from exterior boreholes 13, 14, 15, 16, 17, 18, 19, 35, 36, 

37, and 38 were analyzed. The samples were taken at 0.3-m (1-ft) 

intervals at depths of 0.3 rn { I  ft) to 3.0 m ( 9 . 8  ft). Analytical 

results are reported in Table 5-5. Elevated readings were obtained 

most often in sludges present in drains, pipes, and trenches. 

Ranges of contaminant concentrations were as follows: 

Uranium-238 

Radium -226 

Thorium- 232 



Results from the analyses were considered with the results of gamma 

logging to determine areas of contamination. 

5.6 REVIEW OF PREVIOUS SURVEY DATA 

A review of the results from previous surveys (Refs. 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 RNL that were not investigated 

during subsequent 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 Figure 5-12). ANL estimated the area of contamination as 
2 2,000 cm2 (310 in. ) at ANL location 252 and as 1,000 cm 2 

2 (160 in. ) at ANL location 258. No areal estimate was given for 

ANL location 257. The readings for these locations are shown in 

Table 5-6. The mezzanine has been used primarily as a storage 

room. Subsequent BNI surveys have not identified contamination in 

this room in the vicinity of the ANL locations. It is likely that 

contaminated materials stored at these locations 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 size of the contaminated area in this room was not 

estimated in the ANL survey report (Ref. 1). THA/E surveyed Room 0 

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 cm 2 

2 (160 in. ) for ANL locations 39, 40, and 43, and 9,000 cm 2 

2 
(1,400 in. 1 for ANL location 41. ANL locations 44 (sewer) and 45 

(grate) were reported to have contaminated areas of 1,000 cm 2 

2 (160 in. ) and 300 cm2 (50 in.2), respectively. ANL readings 



for these locations are given in Table 5-6. TMA/E resurveyed the 

area between these buildings in June 1988 and did not find radiation 

levels exceeding DOE criteria. It is suspected that asphalt applied 

to 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. 

ANL locations 20  through 31 are all on the south side of 

Buildings 30 and 31, as shown in Figure 5-1. The size of the 

contaminated area was 1,000 cm2 (160 in.2) for ANL location 20 
2 (side of the building); 150,000 em2 (23,000 in. ) for ANL 

location 29 (lam); 100 cm2 (16 in.') for ANL location 30 
2 

(concrete); and 1,000 cm2 (160 in. ) for ANL location 31 

(concrete). Readings for RNL location 31 are given in Table 5 

In June 1900. 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. 



6.0 CONCLUSION 

This report was developed to provide the regults of the radiological 

survey completed in early 1988 at ARC. Three boreholes (4, 7, and 

37) contained levels of contamination that exceeded DOE guidelines, 

and numerous surfaces on items in 15 buildings exceeded applicable 

DOE guidelines. In addition, several areas and surfaces, including 

Building 23, require further investigation, which will be conducted 

during future on-site FUSRAP activities. 



TA5LE 5-2 

BOBBHOLE GAMMA LOGGIlYG RESULTS AT ARC 

PaRe 1 of 7 

Corre- 
 oreh hole sponding Deptha count uateb,C 

uo . Figure i lo. (m) (cpm) C-nts 

5-7 Surf ace 
0 . 3  
0.6 
0.9 

5-7 Surface 
Balw Surface 

0.3 
0.6 
0.9 

5-7 Surf ace 
0 . 3  
0.6 
0.9 

5-7 Surface 
Below Surface 

0 . 3  
0.6 
0.9 

Surf ace 
0.3 
0.6 
0 . 9  

Surf ace 
0.3 
0 . 6  
0.9 

Surface 
Below Surface 

0.3 
0.6 
0.9 

Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5 

Location - Building 17 
Open Storage 

Location - Buildiry 17 
Open Storase 

Location - Building U 
open storage 

Location - Building 17 
Open Storage 

Location - Building 17 
Open Storage 

locat ion - Building 17 
Open Storage 

Location - Building 17 
Open Storage 

Location - Building 17 
Loading Dock 



TABLE 5-2 

(continued) 

Pane 2 of 7 

c o r m  
 oreh hole spondi~& Deptha Count ~ate~o' 

Ilo. Figure no. (m) ( cpm) Coaments 

9 5-7 Surf ace 
0 . 3  
0 . 6  
0.9 
1.2 
1.5 

10 5-7 Surface 
klw Surface 

0.3  
0.6 
0 .9  
1.1 

11 5- 7 Surf ace 
Below Surface 

0.3 
0 . 6  
0 . 9  

12 5-1 Surface 
0.3 
0.6 
0.9 
1.2 
1.5 

Surface 
0.3  
0.6 
0.9 
1.2 
1.5 

Surf ace 
0 . 3  
0 . 6  
0.9 
1.2 

Location - Building 17 
Loading Dock 

Location - Buildins 17 
Lab 10 

Location - Building 17 
Uen's Room 

Location - Swth of 
Building 7 

Location - Swth of 
Building 14 

Hole Slwghed Off 

Location - South of 
Building 16 

Reading Taken in Water 



TABLE 5-2 

(cont inued)  

Pare 3 of 7 

Corm- 
 omh hole sponding ~ e p  tha Count  ate^ 9 

Ilo. Figu re  110. (m) ( C P ~ )  Commen t s  

15 5-1 Surf a c e  
0 .15  
0 . 3  
0.6 
0.9 
1.2 

Surf ace 
0.3 
0.5 
0.9 
1.2 

Surface 
0.3 
0 . 6  
0 . 9  
1.2 

Surf a c e  
0 . 3  
0.6 
0.9 
1.2 

Surf ace 
0.3 
0.6 
0.9 
1.2 

Surf a c e  
0 . 3  
0.6 
0.9 
1.2 
1 .5  

Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5  

Locat ion - South of 
Bui ld ing  16  

Reading Taken i n  Uater  

Loca t ion  - South of 
Bui ld ing  3  

Locat ion - South of 
Bui ld ing  3 

Reading Taken i n  Water 

Locat ion - South of 
Bui ld ing  3 

Reading Taken i n  Water 

Loca t ion  - South of 
Bui ld ing  3 

Reading Taken i n  Water 

Locat ion - South of 
Bui ld ing  17  

Loca t ion  - I lor th  of 
m i l d i m  34 



TABLE 5-2 

(continued) 

Page 4 of 7 

Corre- 
mrehole sponding Deptha - Count ~atebvc 
Ho. Figure Ho. (m) (cpm) C o w m t s  

22 5-1 Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5 

Surf ace 
0 . 3  
0 . 6  
0 . 9  
1.2 
1.5 

Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5 

Surf ace 
0 . 3  
0 .6  
0.9 
1.2 
1.5 

Surface 
0.3 
0.6 
0.9 
1.2 
1.5 

Surface 
0 . 3  
0.6 
0 . 9  
1.2 
1.5 

Location - East of 
Building 34 

Location - East of 
Building 34 

location - East of 
Building 34 

Location - West of 
Building 35 

Location - West of 
Building 35 

Hole Collapsed 

Location - Between 
Buildings 34 and 35 



TABLE 5-2 

(continued) 

Corre- 
Dep tha Count Iiateb~C Borehole spondiry 

%o . Figure Bo. (m) ( cpm) Comments 

28 5-1 Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5 

29 5-1 Surface 
0.3 
0.6 
0.9 
1.2 
1.5 

30 5-1 Surface 
0.3 
0.6 
0.9 
1.2 
1.5 

31 5-1 Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5 

32 5-1 Surface 
0.3 
0.6 
0.9 
1.2 
1.5 

33 5-1 Surf ace 
0.3 
0.6 
0.9 
1.2 
1.5 

Location - Between 
Buildings 34 and 35 

Location - Betwem 
Buildings 34 and 35 

Location - Between 
Buildings 1 7  and 18 

Location - Between 
Buildings 17 and 18 

Location - West of 
Building 18 

location - IRi of 
Building 35 



TABLE 5-2 

[ continued) 

Pane 6 of 7 

Corra- 
Borehole sponding Depth8 Count ~atebec 
Ho. Figure Bo. (a) cpm) Cormnents 

34 5-1 Surf ace 
0 . 3  
0 . 6  
0.9 
1.2 
1.5 

Surface 
0.3  
0 . 6  
0 .9  
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 
3.0 

Surf ace 
0 . 3  
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 
3.0  

Surf ace 

Surf ace 
0 . 3  
0 . 6  
0 . 9  
1.2 
1.5 

Locakion - SW of 
Building 35 

10.2-cm (4-in.) Sch. 40 
PVC casing ut.ilized. 
Location - South of 
Building 39 

10.2-cm ( 4-in. ) Sch . 40 
PVC casing utilized. 
Location - South of 
Building 39 

Location - Building 31 
Lime Pit Area 
Hole Collapsed 

Location - Building 31 
Lime Pit Area 

Hole Collapsed 



TABLE 5-2 

i continued) 

PaRe 7 of 7 

Corre- 
Borehole sponding Deptha count aptsbpC 

Po. Pisure Wo. im) ( cpm) Conatants 

39 5-5 Surface 
Below Surf ace 

0 . 3  
0.6 
0 .9  

5-5 Surf ace 
Below Surface 

0.3 
0.6 
0.9 

5-5 Surf ace 
Below Surface 

0.3 
0.6 
0 .9  

5-5 Surf ace 
Below Surface 

0.3 
0 .6  
0 .9  

7,560 Location - Building 5 
10,500 
14,500 
15,090 
14,900 

6,300 Location - Building 5 
10,400 
13,840 
16,720 
16,850 

6,350 Location - Building 5 
10,320 
12,930 
16,190 
17,500 

8,800 Location - Building 5 
10,320 
15,260 
16,660 
15,546 

a1 m i s  equivalent t o  3.3 f t .  

heasur-ts include background. 

=The values presented a r e  ac tua l  measurements a s  recorded by survey 
personnel. These measurements w i l l  f l uc tua t e  depending on instrument 
and techniques used. 



TABLE 5-3 

8UllD1116 CHARACTERIZATIW RESULTS AT ARC 

Paw 1 o f  54 

Nuher o f  turnpa o f  Average Figure 
In ter io r  tb?a$~m#?nt L ~ d t i o n  P a r m t e r  Readings Unj t k a ~ u r e m n t s ~ , ~  Reading Item No. 

Buildina 1 (Figure 5-21 

Roan 116 F l m r l W l l  Interface 

F l m r  

Roan 302 Floor 

Saples 

Roan 303 F l m r  

R o a n  304 Floor 

Saples 

Rwrn 306 Floor 

Surface Alpha 

Surface Beta- 

Surface Beta- 
Gnma 

Sinks (6) Surface k t a -  
Ganru 

Sink Drain (North Yal l )  Surface Beta- 

Under Sink ( h r t h  Yal l)  
i n  Cablntt 

Surface EetaJhnm 
Surface Alpha 

Infrared Lab F l w r  

Mn 's  Rwrn F l w r  

Buildina 3 (Figure 5-3) 

Roan 101 F l w r  Surface Beta-Gana 



TABLE 5-3 

(continued) 

In ter io r  lleasuremnt Location 

~ ~ 

Yunbcr o f  Raw of  Averagc Figure 
Pararater Readings Unit hasuranantsaeb Reading Itm No. 

Buildino 3 (continuedl 

Roan 101 Oven mmm 

lwn 102 Hydraulic Prrss Surface Beta-Garna 5 d p l l 0 0  U$ 24MI -62W 4900 2 

Rwn, 103 F l w r  Surface Beta-Gnnu 19 dp r l lW & 1% - 2MO 730 

Zircon Sandpile Surface Beta-Garma 1 dpll00 4 13000 - I 
Ganva 1 W h  30 - 

Crusher 

Buildina 4 (Figure 5-41 

Roan 103 Drain 

Drain 

Surface BctaJhma 1 d p l l W  d 164W - 3 
Gnnu 1 lr Wh 16 -- 

Surface Bata-Garma 2 d p l l 0 0  ad 1100 - 1200 1100 1 
~anna 1 r W h  1.9 - 
Surface & t a a  2 dpvrl00 d 1200 - 12W 1200 1 
Gana 1 W h  1.8 - 
Surface Beta- 2 dprrllm d 790 - lam 980 
GmM 1 W h  1.9 - 

Trench Surface Beta- 32 -100 aj! 0 - 15MIO 1700 2 

Man 104 Flwr Surface & t a a  63 ~ 1 0 0  cnj! 0-1040  490 

North Val 1 Surface Beta- 11 dp\11W d 0 - 750 290 

North Floor/Wall Surface Beta- 6 d@lW c d  210 - 1100 530 
Interface 



TABLE 5 3  

(continued) 

Paqe 3 o f  56 

lluher of Range o f  Average Figure 
In ter io r  Reasumnt  Location Parmmter Rerdi ngs Unit ~ * a s u r e r r n t s ~ . ~  Wading Itm Ilo. 

Buildirm 4 (continuedl 

Rwn 104 Ceiling Catwalk Surface Beta- 
Surface Alpha 

Rocn 105 Drain Surface Bptd4mma 

&hma 

Manhole (North W a l l )  

(East w a l l )  

(Swth Y.ll)* 

(Bottm) 

Surface Beta- 

Surface Bt ta-cmm 

Surface Reta-Gmw 

Surface Beta-Garna 
Surface Alpha 
Ganm 

Ranhole (North Yall)  

(East w a l l )  

~ S w t h  W a l l )  

(BOttan) 

Surface Beta-Cam 

Surface Beta- 

Surface Beta- 

Surface Beta-Ganna 
Surface Alpha 
Ganna 

Trench Surface &ta-Gmma 
Garna 

*Mdi t ional masumnents required t o  detennine if i tm i s  containated above guide1 ines. 



TABLE 5-3 

(continued) 

Pane 1 o f  56 

Y u k e r  o f  Range o f  Average Figure 
In ter io r  Measurpment Location Paran~ter Rcadi ngs Unit hasururnsntsa*b Reading itm )lo. 

Awrn 106 Trench Surface Beta- 8 W l M )  d 460 - 15000 4700 5 
Surface Alpha 2 dpn/lM) cd 210 - 460 370 
li&nm 1 W h  23 - 

Orain Pipe ( F m  Trench) Surface Beta-Gam 1 &dl00 aj! 6900 - 5 

kzzanine Surface Beta- 11 dp/ lOo d 0 - 2 9 0  38 

Vent Duct Surface Beta-Garma 4 -100 a,? 620 - 3400 16iM 6 

W 
Rocm I10 Drain 

m 
Drain 

Surface Beta-Garna 2 d,dlMI d 2m - 3w 220 

Surface Beta- 2 d p l l 0 0  cd 570 - loo0 810 

b s t  Mll  Renovable Alpha 100 d@lW aj! 0 - 8  * 

Floor RRnvable Alpha 302 dW100 d 0 - 3  * 

Roan 206 Exhaust Fan Surface Beta- 4 W 1 W  d 3500-5Y)O UM) 7 
Surface Alpha 4 dp31W aj! 0 - 23 9 

Plunbing Shop & Storage R w m  Floor Surface Beta- 41 dM100 cn? 130 - 29000 2100 1 
(Figure 5-51 G a m  1 lJWh 1.3 - 
Machine Shop Conduit Surface ~ e t d a  4 -100 an2 980- 2900 1900 2 

Surface Alpha 3 dpn/lM) m? 150 - 940 470 

*Survey provided n h r  o f  masurmnts  and range of values not individual masurenmts. Average not able t o  be calculated. 



TABLE 5-3 

(continued) 

Nder of Rlngr Of Average Figure 
Inter ior  k a s u m n t  Location P a r a t e r  Readings Unit ~* lsurantsa.b Reading Itm No. 

Buildinn 5 (continuedl 

hachlne Shop (continued) 

3.2- 0.25-in.) Pipe Surface Reta-Gamta 7 m 1 0 0  .d 12fM - 4500 26M) 3 
Surface Alpha 7 dprnllw a- 1800 1100 

3 . 2 4  (1.25-in.) Pipe Surface Beta- 4 dp11100 c d  1100 - 1700 13W 3 
Surface Alpha 4 dfd100 d 250- 500 310 

6.4- (2.5-in.) Pipe Surface Beta-Ganna 3 4 p l l l W  d 510 - 2100 1200 3 
Surface Alpha 3 d&lW cd 1Y) - 330 ZMI 

Plurbing Shop 6 Storage Roum 
(Figure 5 6 )  

Ceiling Surface Beta-Wm 9 d p l l 0 0  an2 0 -  1 1 m  3MKI 4 

Cei 1 i ng Supports Surface Beta-Canna 21 W l W  Cd 380 - 30WO 18M) 4 

Roof (Figure 5 4 )  

Vent ( t l )  Surface Beta-Gam 6 d p l l l W  0 - M ) o  110 

Vent (t2) Surface Beta-Garma 5 dplloO& 75 - 1MO 490 

Vent (13) Surface Beta&ma 6 dprl00 d 0-1900  900 

Vent ( t4)  Surface Eeta-Ganna 7 W l 0 0  d 0 - 12W 540 

Blower Surface Beta- 14 -100 d 610 - 49MW) 12000 1 



TABLE 5 3  

(continued) 

N-r o f  hnqn o f  Average Figure 
In ter io r  Fk!asurcmsnt Location Parmmter Readings Unit h a s u m n t s a p b  Reading ttern No. 

Buildins 5 (continuedl 

Rwf (continued) 

Vent 

Vent 

A i r  Conditioner 

Rain Gutter 

Horizontal Sean 
Flashing 

spot 

Buildinn 17 (Figure 5-1) 

RDan 10A Drain 

Floor. w a l l  

Mn 's  R m  

M t e r  Heater 

Surface Beta- 

Surface k t a a  

Surface Beta- 

Surface Bcta-Ganns 

Surface Beta- 

Surface Beta- 

Surface B e t a - h m  
Carna 

Surface Be ta4mm 
Grnna 

Surface Beta-Ganra 
Surface Alpha 



TABLE 5-3 

(continued) 

Pane 7 o f  56 

Mmhr o f  m of Average Figure 
In ter io r  kasurmmnt location Parmmter Readings Unit &asu-tsaeb Reading Itan No. 

nuitdine 17 (cont inud l  

Mn 's  RWlR (continued) 

Surface faeta- 
surface ~ l p h a  

lockers- Surface Beta-Clrma 
Surface Alpha 

Toi let  Tank Top* Surface Beta& 
Surface Alpha 

Toi let  Tank Tap surface &b- 
Surface Alpha 

Toi let  Seat Surface Beta-(lmra 
surface Alpha 

Lavatory Surface Beta- 
Surface Alpha 

Twel 0ispenseP~"r 

Floor 

Surface Beta- 
Surface Alpha 

Surface Reta-Ganna 
Surface Alpha 

Concrete Block*r"r Surface Beta- 1 d p l l W  ad 
Surface Alpha 1 dpn/lm d 

*Itm not indicated on figure. , 

**Additional masurernents required t o  determine i f  i tan i s  contaminated above guide1 ines. 



(continued) 

Page B o f  56 

N-r o f  Raw o f  Average Figure 
Inter ior  Heasurmnt Location P a r m t e r  Readings Unit ~ a s u r a m n t s ~ ~ ~  Reading t t m  No. 

Bu i ld im 11 (mt inued)  

Men's Roan (continued) 

Pipe 

pipe 

Surface Alpha 

Surface Alpha 

R m  10 East Wall 

window a1 

Window 12 

window 13 

Window # 

South Yall 

F ~ D D ~  

Surface Beta- 

Surface Beta- 

Surface B e t a m  

Surface Beta- 

Surface Beta- 

Surface Beta- 

Surface Beta- 
Surface Alpha 

Drain Surface Beta-Garna 
Surface Alpha 

Drain (tnsidel 

Trench 

Surface Beta- 

Surface Beta- 



TABLE 5-3 

(continued) 

Paae 9 o f  56 

In ter io r  Heasurmnt Location 
Nuker o f  hnpc o f  Average Figure 

Parar ter  Readings Unit r*asurwntsa& Reading ltm NO. 

Buildina 11 (continued) 

Open Storage - Trench 

Trench 

Lockers 

2nd F l m r  Storage Rwn 

Cabinet 

Cabinet 

Cabinet* 

Atticn - Truss I 1  

Truss C2 

Surface Beta-Gmu 5 dpnllW d 860-  1400 1200 9 
Ganra 5 pR/h 1.3 - 1.9 1.6 

Surface Reta-Garna 5 d p l l 0 0  m? 9W - 1700 llMl 9 
Ganna 5 v Wh 0.4 - 1.9 1.4 

Surface Betd&mm 14 d W 1 0 0 d  26W- 13000 5100 10 
Surface Alpha 14 d M 1 W  d 250 - 1 1 ~  680 
Remvable Alpha 15 dp3100 d 0 - 5.3 1.3 

Surface Bcta-6anna 2 W l W  4 3700 - 4700 4200 11 
Surface ~ l p h a  2 W 1 0 0  -d 3600 - 3- 3100 

Surface Beta- 2 dpW100 d 3100 - IS00 3e00 11 
Surface Alpha 2 d W l W  d 950 - 4100 2600 

Surface B P t d 4 m m  1 dp/100 c d  6300 - 12 
Surface Alpha 1 dp/l00 d 2700 - 
Surface ~c ta -  1 dp/100 cnZ 1~ - 
Surface Alpha 1 dplrll00 d 300 - 
Surface Beta-Gana 12 d w l W  d 0-3500  l2W 
Surface Alpha 14 dp/100 d 220 - 1MW) 610 

Surface Betd4amm 19 dp/100 cd 560- 140MI 2300 
Surface Alpha 21 dp/100 d 320 - 14M) 730 

*Additional rneasurmnts required to determine i f  i t em i s  mntaninated above guidelines. 
**Radiological wntminant I n  Building 17 a t t i c  i s  U-238 (see T&ble 1-1 for c r i te r ia ) .  



(continued) 

Paw 10 o f  56 

of Mmpe Of Average Figure 
Inter ior  masurerrnt ~ocat ion P a r a t e r  Readi ngs Unit kasuranentsawb Reading Itern No. 

Building 17 (continuedl 

A t t i c  (continued) 

Truss a3 Surface Beta-Gnma 
Surface Alpha 

Truss 14 Surface Beta- 
Surface Alpha 

Truss I 5  Surface Beta-Garna 
Surface Alpha 

Surface Beta-Gmna 
Surface Alpha 

Rafters Surface Beta-Gmm 
Surface Alpha 

Floor Surface Beta-hnm 
Surface Alpha 
Rmvable Alpha 

Center Platfonn Surface Beta- 
Surface Alpha 

Light Surface Beta-Gmma 
Surface Alpha 

CPOSS Brace Surface Beta-Garna 
Surface Alpha 



TABLE 5-3 

(continued) 

Page 11 of 56 

N h r  o f  Range o f  Average Figure 
Inter ior  h a s u r m n t  Locatton Parareter Readl ngs Unit r * a s u r - t ~ ~ . ~  Reading Itm ilo. 

Buildina 17 ( w n t i n u e d ~  

A t t i c  (continued) 

Surface Beta-Cam 
Surface Alpha 

South Eave 

Stringer Surface Beta- 
Surface Alpha 

Ceiling Base 
(Under Insulation) 

Surface Be ta4mm 
Surface Alpha 

Center W l  kway Surface Beta- 
Surface Alpha 

Section Beam Surface Beta-Gama 
Surface Alpha 

Light Surface Beta- 
Surface Alpha 

Roof Vent Surface Beta-Garna 
Surface Alpha 

Buildina 23 

Basmnt  ( ~ i g u r e  5-10) 

Floor/llall Interface Surface Beta-Garna 63 



TABLE 5-3 

(continued) 

Pane 12 o f  56 

Nmlwr o f  Range o f  Average Figure 
In ter io r  Measurment Location Parmmter Readings Unit msu-ntsa*b Reading Itnn Ilo. 

Basmnt  (continued) 

F l o o r h l l  Interface Surface Beta- 8 dpW100 d 0-1200  390 
(Divider) 

Shelves Surface Beta- 3 W 1 0 0  d 1200 - 1900 1500 6 

Drain* Surface Reta-Garnra 1 d p l l W  d 2900 - 

Drain 

Elevator P i t  

Surface EIeta-Gam 1 d p l l m  & o - 
Surface Beta- 2 dprllM) d 3100 - 1- 1 loo0 5 
cmrm 9 W h  4.4 - 19.5 21 

F l w r  (General 1 Surface Reta-Cam 66 d p ~ l o o  a o - 6200 1 100 2 

Floor (East End) Surface Beta-- 33 dpn1100 cd m-g~m 2000 2 

Shelf Surface R e t a 4 a m  2 d w l W  d 1100 - 13W 1ZW 6 

Sunp (SE Corner) Surface Ueta-Gana 3 1 d p l l m  ari! 0 - UOO 1300 8 

Slnp Punps (SE Corner) Surface Reta-Ganm 13 d p l l 0 0  d Y K ) - U O O  2500 8 

Y i ndows i 1 1 Surface Beta- 10 d p w 3  cd 160 - 1MO Z a W  4 

Pipe (ME Corner) Surface Beta- 5 d p l l ~  a 360- 1000 650 

Shelf Surface Beta-l;arra 2 dW100 0 0 

*Additional masumnents required t o  detennim i f  itm i s  contminated above g u i k l  ines. 



TABLE 5-3 

(continued) 

Paw 13 o f  56 

Nunbet- o f  Range o f  Averagc Figure 
In ter io r  h a s u m n t  Location Pararnster Readings Unl t ) w a ~ u r n n t s ~ - ~  Reading ftm No. 

Buildirta 23 (continuedl 

Basemnt (continued) 

pipe 

East Yall 

Yast Y a l l  

South W a l l  

Ylll - Pipe ASsRnb1y 

Equipmnt 

Ceiling Pipe 

Ceiling Pipc 

Ceili.ng Pipe 

North Wall 

M s t  Stairway (Basement) 

Floor Adjacent to  W a l l  

Floor 

Pipe (Surface) 

Surface Beta- 

Surface Beta- 

Surface Beta- 

Surface Beta-Gnna 

Surface Beta-Gawna 

Surface Bcta-Garna 

Surface Beta-Gan\a 

Surface Beta- 

Surface Beta-Cam 

Surface Beta- 

Surface Beta-Cam 

Surface Beta-Ganna 

Surface Beta- 

*Itern not indicated .on figure. 



TABLE 5-3 

(continued) 

Paae 14 o f  56 

N d e r  o f  h ~ l n g c  o f  Average Figure 
In ter io r  Measureimnt Location Paramter Readings Unit ~ * a s u r e m n t s ~ . ~  Reading 1 t m  ~ o .  

Euildina 23 (continued2 

k s t  Stairway (continued) 

Pipe (Inside) 

Pipe (1.8-m p i t )  

S t a i r  wwd 

Ooor frm 

l.8-m p i t  (Morth Ual l )  

(East Yal l)  

(South W a l l )  

(Ysst hll) 

B a s a n t  Tunnel P i p  A 

Pipe B 

Pipe C 

East W a l l  

West W a l l  

pipe 

Surface Beta- 

Surface Beta- 

Surface Beta- 

Surface U e t a 4 a m  

Surface Beta-Canma 

Surface Eeta4mm 

Surface Beta-Cwm 

Surface Fleta-Ganm 

Surface Eeta-6anna 

Surface Bsta4mtm 

Surface Beta-Garma 

Surface Beta-Gana 

Surface Beta-Ganma 

Surface Beta-Cam 



TABLE 5-3 

(continued) 

Inter ior  Ptersurmnt Location 
m r  of llmgr of Average Figure 

Paraneter Readings Unit h r s u r a n t s a e b  Reading Itm No. 

Building (continued] 

Basanent Tunnel (continued) 

North W11 

North hll Pipe  

North Uall  Pipe 

North Ua11 Pipe 

h r t h  Uall  Pipe 

Ceiling 

South Uall  

BasRnent Cenent Support Bean 
& P i l l a rs  

F l m r  

Surface Beta-Cana 

Surface Be ta4mm 

Surface Beta- 

Surface Eeta-Ganra 

Surface Beta4mm 

Surface Beta-Wm 

Surface &ta-Gam 

Surface Beta- 

Surface Beta- 34 

Surface Beta- 25 



TABLE 5-3 

(continued) 

Paae 16 o f  56 

Y-r o f  Ilmg. o f  Average Figure 
Inter ior  ll8asurertent Location P a r a t e r  Readings Unit  ~ ~ s u r a m n t s ' . ~  Reading I tem No. 

Buildina 23 (continued1 

1st Floor (continued) 

Thorim Rwrn (continued) 

Uall  Heater Surface Beta- 

vest Hall 

East Uall 

South wall 

Light Fixture 

l i g h t  Fixture 

Duct 1 6 2 

Duct 3 

HoDd 

Trench ( h t t a n )  

Surface &ta- 

Surface Beta-Garna 

Surface Ucta-Garna 

Surface Beta-Cam 

Surface E e t a - h m  

Surface Beta- 

Surface Beta-Garma 

Surface Beta- 

Surface Beta- 
Surface Alpha 

(Ualls) 

(Pipe) 

(Pipe) 

Surface Beta- 

Surface Beta-Garna 

Surface Beta-Garna 



T M L t  5 3  

(continued) 

Paw 11 of  56 

lknber o f  Range o f  Average Figure 
In ter io r  Heasurernent Location Parmeter Readings Uni t  basu-tsa*b Reading ltm No. 

Buildinq 23 (continued) 

1st F l w r  (continued) 

Crusher Roan 

Crusher P la t fom Surface Beta- 20 dp r l lW & 130 - UM) 1100 8 

Storagn ~ w r n  F l m r  Surface ~ e t a + m a  10 dpl/l~) ad 420 - 13m 800 

Floor Surface ~ e t a 4 a m a  35 dpn/lm d 0 - 6 4 m  180 t 

Crusher P l a t f ~ n n  Surface Be ta4mm 44 dp r l lW 380 - U00 1400 8 
(Inside) 

Equipwnt* Surface Beta-Ganna 1 d@lW d 17MI - 7 

Equipnent Surface Reta- 1 W 1 0 0  a+ 9100 - 7 

Equiplsnt Surface Beta-Ganna 1 W l M I  d UW -- 7 

East Uall  Surface Beta- 4 dpV lW d 0 - 650 340 

Ore Bin Roan 

Ore Bin tl Surface Beta-Gimnm 2 -100 d 1100 - 5900 3800 9 
Surface Alpha 2 +dim d 42 - 62 52 

Ore Bin $2 Surface kta-6anra 2 a p l l 0 0  cd 0 - S M o  2600 9 
Surface A1 pha 2 dp1'100 d 42 - 82 62 

*Additional masuranents required t o  determine if item i s  contaninated abve guidelines. 



TABLE 5-3 

(continued) 

- 

In ter io r  rteasurmnt Location 
lknber of hnpc of Average Figure 

P a r m t e r  Readings Unit kasuraantsa& Reading Itm No. 

Buildinq 23 (continued) 

1st Flmr (continued) 

Ore Bin Rwn (continued) 

Ore Bin U3 Surface f l e t a w  
Surface Alpha 

Ore Bin #4 Surface Beta-Gma 
Surface Alpha 

Ore Bin C5 Surface Beta- 
Surface Alpha 

Ore Bin X6 Surface Beta- 
Surface Alpha 

Ore Bin r 7  Surface Beta- 
Surface Alpha 

Surface Beta- 
Surface Alpha 

Ore Bin #9 Surface Eeta4mm 
Surface Alpha 

O n  Bin #lo, Surface Re ta4wm 
Surface Alpha 



TABLE 5-3 

(continued) 

Ndwr of h n g t  o f  Average Figure 
Parapter Readings Unit ~ ~ . s u r n m t s a . b  Reading I tem No. In ter io r  Hedsurernent Location 

Buildina 23 (continued1 

1st F l m r  (continued) 

Ore Bin Roan (continued) 

Ore Bin $11 Surface Beta-Garna 
Surface Alpha 

Ore Bin 212 Surface Beta-Cam 
Surface Alpha 

Ore Bin C13 Surface Beta4mm 
Surface Alpha 

Ore Bin 114 Surface Beta- 
Surface Alpha 

Ore Bin C15 Surface Beta-Smm 
Surface Alpha 

O n  Bin 216 Surface Beta-Caw 
Surface Alpha 

On Bin C17 Surface Beta4mm 
Surface Alpha 

Ore Bin 218 Surface Beta- 
Surface Alpha 

F l m r  Surface Beta- 
Surface Alpha 



(continued) 

Pane 20 o f  56 

Inter ior  k d s u r m n t  Location 
N m h r  o f  lungs o f  Average Figure 

Parmeter Readi ngs un i t  ~ a s u r a r r n t s ~ . ~  Reading Itm No. 

Buildina 23 ( c o n t i n d l  

1st Floor (continued) 

Ore Bin R m m  (continued) 

F l w r l Y a l l  Interface Surface Beta-canna 
Surface Alpha 

Drain Surface Beta4mwi 
Surface Alpha 

Windowsill 

Trash can 

Trash tan 

Trash can 

19-1 (54a l )  can 

19-1 (5ga1) can 

Trash can 

Burly, Sack 

19-1 (5-gal) can 

19-1 (Sga l )  can 

Surface B e t a 4 a m  
Surface Alpha 
Gmm 



TABLE 5 3  

(continued) 

Inter ior  Neasunnent Location 
Number o f  Range of Averaqe Figure 

P a r a t e r  Readings Unit msurncntsavb Reading ltm No. 

Bui ld im 23 (continued[ 

1st Fluor (continued) 

On Bin Raan (continued) 

19-1 t5ga1)  can 

Square can 

Cardboard barrel 

Burlap sack 

Burlap Sack 

Bag i n  D r m  

Drm 

Burlap Sack 

Burlap Sack 

Burlap Sack 

Can 

Orcm 

19-1 (5+al) Bucket 



TABLE 5-3 

(continued) 

nurkr of  Range of  Average Figure 
Inter ior  Peasul-ant Loeation P a r m t e r  Readings Unit h a ~ u r c m n t s ' * ~  Reading 1tm NO. 

1st Floor (continued) 

Ore Bin Rorm (continued) 

19-1 (5ga1)  Bucket 

19-1 (5-1) Bucket 

19-1 (5ga1)  Bucket 

Trash Can 

Can 

Can 

Can 

Orun 

Orun 

Orun 

19-1 (5+l) Bucket 

19-1 (5ga1)  Bucket 

Trash Can 



TABLE 5-3 

(continued) 

Page 23 o f  56 

Y m r  o f  Rang@ o f  Average Figure 
Inter ior  Measumnt Location P a r m t e r  Readings Unit h r s u r ~ n t s ~ * ~  Reading Item No. 

1st F l w r  (continued) 

Ore Bin Umn (continued) 

Cardbwrd Barrel Grmna 

19-1 (5-al) Bucket m 

19-1 ($-gal) Bucket ~ a r n a  

19-1 t5-rl) Can ~arna 

Cardboard BOX Ga~m 1 W h  11 - 
Cardboard Box 

Cardboard Box 

O r e  Storage 

Flwr/Ooor ( to  Basmnt)  Surface Beta-Cana 3 d p l l W  an2 610 - 910 140 

Floor Surface Beta-Ganma 1 dpnllW d 910 - 
Lab 1 Trench Surface Beta-Gnma 27 dpr l lW d 870 - 9100 2300 1 

(20 ft E o f  V wall) Surface Alpha 27 apr l lW ad 21 - BBO 210 

Trench (West Wall), Surface Beta- 9 dp rn~  & I S O -  1500 loo0 1 
Surface Alpha 8 dpr/lM) cd 66 - 170 110 



TABLE 5-3 

(continued) 

Paqe 24 o f  56 

NuAer o f  Range o f  Average Figure 
In ter io r  Reasurmnt Location P a r m t e r  Readings Unit b a ~ ~ r - n t ~ ' . ~  Reading Itm No. 

Buildinu 23 (continuedl 

1st F l w r  (continued) 

Lab 1 (continued) 

Tnnch 

Prrnp P i t  

Surface Beta- 13 dpn/lW c d  190 - 2SW 800 
Surface Alpha 13 dpnll00 d 9 - 120 60 

Surface Beta- 15 dpr/100 d 150 - 1700 830 
Surface Alpha 15 dpd100 cd 0 - 89 33 

Surface Beta.-Carna 29 dpnll00 c d  190 - 1200 7 10 
Surface Alpha 29 d,d100 0 - 140 35 

Trench (WE Corner) Surface Beta- 26 dp4100 aJ  260-3Y)O 16W 1 

Trench (East Corner) Surface Beta- 17 dp r l lW c d  2bO-1900 1300 1 

Trench Surface Beta- M dp/100 c d  13a l -  1300 1300 1 

Trench* Surface Beta- 1 dpl/lW d 1300 - 
Trench Surface Beta-Gannra 3 dpnrl00 d 21M) - WNJ 3500 1 

Trench (Mlddlr o f  Lab) Surface Beta-G&nm 54 d W l 0 0  d 580-6800 2Mo 1 

Trench (Pipe) Surface Beta-Canna 10 dp.rll00 cd 290 - 2200 1100 1 

P ~ P C  Surface Beta-.Garna 8 m 1 0 0  cd 540-1MIO 1100 1 

pipe Surface Beta-Gama 6 dpl / lW cd 0 - 540 110 

*Mdi t ional rneasurmnts required t o  determine if itm i s  contaninated above guide1 ines. 



TABLE 5-3 

(continued) 

Paae 25 o f  56 

In ter io r  Measurnrrnt Location 
Y-r of Range o f  Average Figure 

Parmeter Readings Unit neasut-emntsa,b Reading Item No. 
- -- . - - 

Bui ld im 23 (continuedl 

1st F l m r  (continued) 

Lab 1 (continued) 

Trench (nottan) 

YallS 

Pipe 

Surface Beta- 6 d W 1 W  d 24M) - 12MJ 5200 1 

Surface Reta-Garna 11 dpl/ lW d Ml- 2100 1200 

Surface Beta-Gan~ 2 w 1 0 0  cd 820 - 1200 930 

Furnace P i t  

Grinder 

sunp* 

Surface Beta-Gnna 

Surface Beta- 

Surface Beta- 
Garna 

Surface Beta- 
Gama 

Surface Beta-- - 
Surface Beta4mm 1 dp~loo  d iim - 
Gaum 1 v Wh 2.4 - 

*Additional lneasumnts required t o  detennine if itm i s  contminated above guide1 ines. 



TABLE 5 3  

(continued) 

Page 26 o f  56 

In ter io r  hasurernent Locatlon 
Wmr o f  Ranw o f  Average Figure 

Parapter Readings un i t  ~asura r rn tsa*b  Reading Item No. 

Bul ld im 23 (continuedl 

2nd F l w r  (Figure 5-9) 

Crusher Roan 

East Y indowi l l  Surface Beta- 
Surface Alpha 

East F l w r h l l  
Interface 

Surface Beta-Garma 
Surface Alpha 

Swth W a l l  

South Windarril l 

Surface Beta- 

Surface Beta-Garrru 
Surface Alpha 

South F l w r h l l  
Interface 

Surface Beta-Ganma. 
Surface Alpha 

W a l l  (SU Corner) Surface Beta-Garna 

Surface Beta- SU Corner F l o o r M l l  
Interface 

Worth W a l l  Surface Beta-Gnna 

North F l o o r M l l  
Interface 

Surface Eeta-Ganna 

F l m r  Surface &ta-&mm 

Electr ic Oven Surface Reta-Garma 

Surface B e t a 4 m m  



TABLE 5-3 

(continued) 

lunbcr of  R a q t  o f  Average Figure 
Inter ior  nMsurnrnt  Location P a r n r t c r  Readings Unit Heasuran*ntsa*b Reading Itm No. 

2nd Floor (continued) 

Crusher k m  (mntinued) 

Ckst ua11 Surface k t a a  

k s t  F l m r i U a l l  
Interface 

Closet F l w r  

07 
w Ore Bin RDan 

Surface Beta- 
Surface Alpha 

Surface &ta-Gmru 

Ore Bin Holes Surface Beta-Gana 
Carna 

Gr i ndcr 

Orun 

Drun 

Drun 

19-1 ($-gal) tan 

D r m  

Can 



TABLE 5-3 

(continued) 

Inter ior  Measunnmt Location 
I lWr of  Rangc o f  Average Figure 

Paramter Readings Unit ~ a s u m n t s ' * ~  Reading Item NO. 

Buildinn 23 (cont inudl  

2nd Floor (continued) 

Ore Bin Rwn (continued) 

Bucket 

Orun 

Can 

Can 

W e n  Tote 

W e n  Tote 

Drun 

Orun 

Orun 

Orun 

Storage R o a n  n2 

Ore Bin # l  

o n  Bin 12 

Ore Bin 13 



TABLE 5-3 

(continued) 

Page 23 o f  56 

In ter io r  P e a s u m n t  Location 
I*nbrr of llrw o f  Average Figure 

Parmmter Readings Unit ~asuremnts'vb Reading I t m N o .  

2nd Flmr (continued) 

Storaqe kmn XZ (continued) 

Ore Bin all 

Ore B i n  CS 

Om Bin #6 

Ore Bin C7 

Ore Bin XB 

k s t  ul l l  

Truss C1 

conduit 

pipe 

Truss C2 

Conduit 

Truss x3 

Truss #4 

Truss K 

Cans 

hua 

wnm 

Ganra 

uamm 

Surface Beta- 

Surface Beta- 

Surface Beta-Gima 

Surface Beta-Gam 

Surface Beta-Gmm 

Surface Beta-Cmma 

Surface Beta.CaM 

Surface Beta- 

Surface & t a a  

Surface kta-6anna 



TWLE 5-3 

(continued) 

Page 30 of 56 

lluAer o f  ftan~a of Averaw Figure 
In ter io r  M s u r e m n t  Location Paramter Aeadi ngs Unit R m s u r r n * n t ~ ~ * ~  Reading Itm No. 

Conduit Surface Beta-Ganna 8 d p l l 0 0  d 0 - 130 16 

T russ 16 Surface Beta- 14 W l W  d 0 0 

Cm$s Brace (Truss 1 b 2) Surface Betr-Cmna 4 d p / l W  en2 130 - 380 230 

cross Brace (Truss 1 4 2) Surface Reta-6arna 4 d p / l W  mi7 210 - 160 300 

Cross Bract (Truss 5 4 6) 
m 

Surfate k t a a  4 dpdloo a2 42-TJO 180 
N 

Cross Brace (Truss 5 & 6) Surface Beta-Gmm 4 d@lW d- 250 -580  380 

Cross Bean Conduit Surface Bets-Garma 17 dp31W d 0 - M ) o  1500 1 

Cross Bean Junction Box* Surface Beta-Canna 1 d(d100 d 26m - 
Cross Rem (Ilorth) Surface Beta- 13 d W 1 m  d 0 - 920 180 

Cross Bean [South) Surface Reta-Ganna 12 dpnllW a,? 0 - S W  100 

Buildinn 24 (Figure 5-11) 

Roan 103 Trench Surface B e t a 4 a m  38 d W 1 W  d- MI0 - 11000 2500 1 

Roan 104 Floor Surface Beta- 7 dp1/im d 970 - zow 1400 2 
Ganra 8 W h  2.2 - 5.4 3.8 

*Additional masurmnts  required t o  determine i f  itm i s  contminated above guicklines. 



TABLE 5-3 

(continued) 

Pase 31 o f  56 

m r  o f  Range o f  Avtragt Figure 
Inter ior  Wasuranent Location Parrneter Readings Unit ~ a s u r a n t s ~ . ~  Reading Itm No. 

Rorrn 101 Valves (2) Surface Beta- 2 dfdla0 cd Zaoo -7400 5100 3 

R m  106 F l m r  Surface Beta- 19 dw100  2 700 - 3700 1700 9 

Sink Surface Beta-Grmu 3 dpl/l00 fmZ 1 1 ~  - 5500 3300 6 

Roam 106 Trench 

F l w r  Crack 

Surface Beta-Gana 11 dpnllm cd 730 - W 2700 5 
Surface Alpha 3 w 1 0 0  an2 250- 5 4  360 

Surface Beta- 5 &dl00 d 010 - 1900 1300 8 
Surface Alpha 5 -100 cd 31 - 72 54 

Circuit Breaker Box Surface Beta- 1 dpnrl00 & 6ZM) - 7 
Surface Alpha 1 w 1 0 0  4 10 - 

Ceiling 

h i l d i n q  25 (Figure 5-12) 

1st F l w r  - F l w r  

Surface k t a a  13 d p l l 0 0  cd 660 - 11000 6100 4 
Surface Alpha 13 dpV lW cmZ 57 - 1700 8U) 

Surface Beta-Gama 30 dpnllW 0 - 4100 BBO 1 
~ W M  28 u W ~  0 - 8 1.2 

F l m r  M t e r i a l  Surface Beta-Garna 9 dW100 d 330 - 2500 1100 2 

Buckets tam 1 ~ R l h  24 - 4 



TABLE 5-3 

(continued) 

Paae 32 o f  56 

h t t e r  o f  R a w  o f  Averagr Figure 
Inter ior  Measumnt Location P a r m t e r  Readings Unit ~ s u r a r r n t s ~ . ~  Reading ItmNo. 

Yall (W Corner) Surface Beta4mm 

Surface Beta- 

Catwalk Surface E e t a a  
Surface Alpha 
Rmvable Alpha 

Surface Beta- 
Surface A1 pha 
Rsnvable Alpha 

Zircon a n d  

Sand Furnace Lid 1 

Sdnd Furnace Lid 2 

Sand Furnace l i d  3 

Sand Furnace Lid 4 

Bu l ld im 26 (Figure 5-13) 

RoDnr 103 Furnace Foundation 

Surface Beta-Garna 

Surface Beta-Canna 

Surface Reta-Carna 

Surface Beta-Cam 

Surface Beta-Garna 
Ganm 

F l w r  (WE Corner) 
(SE Corner) 
(General) 

Surface Beta-Gnma 
Surface Beta- 
Gmm 



TABLE 5-3 

(continued) 

m r  o f  Raw o f  Average Figure 
P a r a t e r  Read1 ngs Unit hrsummntsdeb Reading Itm No. 

nuildi im 28 

Basernent (Figure 5-15) 

Blue Metal Cabinet* Surface Beta- 
Surface Alpha 
rzmlm 

Press 

Gwen Scale 

Surface Beta-Ganu 
Surface Alpha 

Surface Beta- 
Surface Alpha 
Gmm 

F l w r  Spot 

Wlding Rod Rack 

Sw 

Surface Beta-Cam 
Surface Alpha 

Surface B e t a 4 a m  
Surface Alpha 

Surface beta- 
Surface Alpha 
Dannr 

F l m r  (Near Oven) Surface Beta4mm 
Surface Alpha 
Danu 

*Additional masurewnts required to determine if iten i s  contminated above guidelines. 



T A W  5 3  

(continued) 

-- 

W r  of R a n ~  o f  Average Figure 
P a r a t e r  Readings Unit ~ a s u r a n t s a , ~  Reading Itnn No. Inter ior  M e a s u m n t  Location 

Buildinn 28 (continued) 

B s s m n t  (continued) 

Overhead Pipe Surface Beta-Gmm 
Garrna 

Oven Surface &ta4mm 
Surface Alpha 
Garnu 

Oven Surface Beta- 
Surface Alpha 
!hmP 

Surface Beta- 
Garw 

Surface Beta4?mm 
Gmm 

Surface Beta4mna 
Gmnra 

Scale 

Orain Pipe 

Drain P i p  

Surface Beta-bmm 



TABlE 5-3 

(continued) 

- -  

It-r o f  Raw o f  Average Figure 
Parrneter Wadi ngs Unit masuramtsamb Reading Itm No. In ter io r  Measurement Location 

Buildinn 28 (continued) 

& s e n t  (continued) 

Orain Pipe 

Piping (ME corner) 

Surp (NE Corner) 

1st F l w r  (Figure 5-14) 

m Lab 2 F l w r l Y a l l  Interface 
4 

Under Sink 

, Lab 2 Drains (51 

Lab 3 Floor Surface Beta Gmm 
Surface Alpha 
Carrna 

Pipe ( I n  Cabinet, 
Worth W11) 

Surface Beta Garns 
Gann\a 

Rmvable Beta4mm 

*one s n p l e  taken for each drain. 



TABLE 5 3  

(contlnwd) 
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Y u b e r  o f  Mngr of  Average Figure 
Interior Measumncnt Location Parrneter Readings Unit hasurunantsaeb Readlng I t m N o .  

Buildirw 28 (continued) 

1st Flmr (continued) 

Lab 3 (continued) 

Drain (Under Sink) Surface Beta Qanm 1 d p l l W  d 690 
Ganra 1 ~ R l h  66 

Orain 

Orain* 

Surface Beta Grrnra 1 d@lW d 900 
~ a n v  1 v W ~  9 

Surface Beta Garna 1 dp l l 00  cd 3000 
lhm 1 v Wh 0 

Orain Ganma 1 vWh 0 

Drain !amm 1 ~ R l h  5 

Drain Ganna 1 vWh 0 

Orain fhmi 1 uwh 0.8 

Drain ~anra 1 v W ~  0 

North Uall 

Swth W a l l  

Surface Beta- 7 d p / l W  cd 0 
Surface Alpha 7 d W l W  c d  0 - 28 
Surface Beta- 7 dp*rlW a$ 0 
Surface Alpha 7 d w 1 W  d 0 

*Additional masurmnts required t o  determine if i tem i s  contrninated atme guidelints. 



TABLE 5-3 

(continued) 

Huther o f  hngc of Average Figure 
Inter iar  hasuremnt Location Paramter Readings Unit r*.surmntsanb Reading Item No. 

BuildlnP 28 (continued) 

1st F l w r  (continued) 

Lab 3 (continued) 

& S t  Y a l l  Surface &ta-&nna 4 
Surface Alpha 4 

East Uall  Surface Be ta4mm 4 
Surface Alpha 4 

Top o f  Cabinet 
(Worth Yall)  

Surface &ta-~umm 4 
Surface Alpha 4 

Vent Ducts Surface Beta-Garna 10 
(Near Colling) Surface Alpha 10 

Flmr ( In  Hal1 
Outside lab 3) 

~ a b  13 cabinet lambY 
(Flwr /U l l  Interface) 

Top of Cab!net Gnmil 2 

Drain Gmm 1 

Drain Garns 1 



TABLE 5-3 

(continued) 
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In ter io r  kasurarrnt  Location 
m r  o f  Aanpc of liverage Figure 

P a r a t e r  Read i ngr Unit m a s r s u m n t ~ ~ n ~  Reading Item No. 

Bu i ld iM Z8 (continued2 

1st Flwr (continued) 

Lab 13 (continued) 

Orain 

Drain 

Drain 

Drain 

Drain 

Drain 

lab 14 Hood York Surface Surface Beta-Canna 
Surface Alpha 

Lab 15 Floor Surface Beta-Gmna 
Cannr 

East Uall  
(Under Cabinet) 

South End of Cabinet 

Back o f  Cabinet 

Cabinet/Floor Interface 

Surface &ta- 

Surface Beta-Gmru 

Surface Beta-Ganra 

Surface beta- 



TMLE 5-3 

(continued) 

In ter io r  Masurtnent Location 

- 

nukr of Range o f  Aver* Figure 
P a r m t e r  Rcadi ngs Unl t h a s u m n t s a e b  M l n g  Itm Ilo. 

8uildlna 28 ( w n t i n M 2  

1st F l m r  (continued) 

Lab 15 (continued) 

Cabinet F l w r  

Cabinet Top 

Mtal Plate ( B e t m n  
Shelves i n  Cabimt) 

Hoist 

Shr l f  (Under Hwd Sink) 

Drain Under Sink 

ulll (Behind Sink) 

Yall (Near SE Corner) 

F l m r  

Surface k t a 4 m m  

Surface Beta- 
Surface Alpha 
GmM 

Surface Beta-Garna 

Surface Beta&mm 
Surface Alpha 

Surface Beta- 
Surface Alpha 

Surface Beta- 
kam 

Surface Beta-Wmn 

Surface Beta- 

Surface Beta- 
him 



TABLE 5 3  

(continued) 

N m r  o f  bnpc o f  Average FFigure 
In ter io r  M l s u m n t  Location P a r a r t e r  Readings Unit  h a s u r m n t ~ ~ - ~  Reading ltm No. 

Buildina 28 (continuedl 

1st Floor (continued) 

Cab 15 (continued) 

F lwr iUa l l  Interface Ganu 
( m r t h  m11) 

Trench Garrra 1 W h  0 - 
Trench k m  1 P Wh 0 - 
East Wall Garna 2 W h  1.8 - 2.2 2.0 

W a l l  (Outside Hwd) Gatma 2 W h  7.6 - 12.5 10 

Flarr /Yal l  tnterface Ganna 
(West wall)  

m t i c  Trusses Surface Beta- 21 +lo0 .A W - 6 5 0 0  2700 8 
Surface Alpha 13 d p l l W  & 41 - 940 370 

hzzanine (Above lab 15) 

Surface Bcta-Ganru 11 dpr/lOO of. 0 - 1 5 0  1W 
surface Alpha 9 d p l l W  d 0 - 41 15 

B e r n  Surface Beta-Canra 6 d p l l l W  d 0 - 130 31 



TABLE 5-3 

(continued) 
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Inter ior  Wasurancnt Location 
nwber o f  Rayr  o f  Average Figure 

Parameter Readings Unit Heasurewntsamb Reading ltm No. 

1st Floor ( F ~ ~ U W  5-16) 

R m  101 FloorlYall Interface Gatma 2 W h  

Rcun 106 Drain Surface Beta-Garna 4 d W 1 W  cd 
Gmnm 1 v Wh 

Top o f  Counter 
(Yest Wall) 

4 Hal luay Floor (North 
w of Roans 101 - 104) 

Surface Beta-Gmu 20 drd lM)  d 
Surface Alpha 20 dW1W cd 

Roun 109 Counter & Hood Surface Beta-Gama 9 dp/100 a2 
Surface Alpha 9 d+lW d 

Floor Surface B e t a 4 a m  13 &dl00  ad 
Surface ~ l p h a  13 d&lW d 

Floor i n  Cabinet Surface Beta-Gwk 12 d*lW ad 
Surface Alpha 12 dpWlOo ad 

Drain (East W a l l )  Surface Beta-hnm 1 dP.Il00 d 

Drain (South Wall) Surface Beta-Garns 1 dpl/ lW d 

Drain (SU Corner)' Surface Beta4mm 1 d@lW cm2 
Surface Alpha 1 dprl00 d 

*Additional lneasurernents required to  determine if i tm i s  contaninated above guidelines. 



TABLE 5-3 

(continued) 

In ter io r  Measurarrnt L~ca t ion  
N&r o f  Raft#@ of hutrape Figure 

P a r m t e r  Readings Unit ~ s u r a n t s ~ * ~  Reading Itm No. 

B u i l d i w  29 (continued) 

1st Floor (continued) 

Rwrn 109 (continued) 

Area War SI1 Orain Surface Beta-Gnnra 4 
Surface Alpha 1 

Rmm 111 Flmr/Uall  Interface Surface Beta- 24 

F l o o r f i l l  Interface* 
East Uall  Surface Beta- 9 
F 1 oor Surface Beta- 6 
0.26-d ((0.3-yd2) Surface Bata4anm 5 

Wall Area 

Drain Surface Beta-Gmm 1 
Galmi 1 

Drain Surface tkta- 1 
rimm 1 

Drain kmmn 1 

Drain Cwam 1 

Drain cmnm 1 

a t a i l  of 0.5-d (0.6 yd2) area. 



TABLE 5-3 

(continued) 

lkrnbcr o f  hnpe o f  Average Figure 
Inter ior  Reasurenent location P a r m t e r  Readings Unit basunrrntsaeb Reading Item No. 

Buildinn 29 (continuedl 

1st Floor (continued) 

Rmn 111 (continued) 

Drain* 

Orain* 

4 
2nd Floor (Figure 5-11) 

ln 
Rafters 

HEPA F i l te r *  

B u i l d i w  30 (Figure 5-18) 

LLDrkshnp Drain (Cl) 

Orain ( t 2 )  

Orain ( f i )  

Surface B e t a - h m  1 
GaM 1 

Surface Bp ta4mm 1 
Ganna 1 

Surface k t a - 6 a n a  29 

Surface Beta- 1 

Surface &ta4mm 2 dm100  cd 11K)O - 29M) 2300 3 
Surface Alpha 1 apr*rlW d 130 - 
Rlrnvable Alpha 3 d@lW ajl 0 - 2.3 1.5 

Surface B e t a h  2 W 1 0 0  d 1BM) - 2900 2300 3 
Surface Alpha 1 dpm/100 d 18 - 
Rnnvable Alpha 3 dpmrlW cd 0 -5.1 1.1 

Surface Beta- 2 dpn/lm& ~UIO-W ZW)O 3 
Surface Alpha 1 dpm/lm d 8 - 
Raravable Alpha 3 -100 a$ 0 0 

*Additional m a s u m n t s  required t o  determine i f  itm i s  contminated above guidelines. 



TABLE 5-3 

(continued) 
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Inter ior  basurernsnt Location 
N u k e r  o f  Range of  Average Figure 

P a r m t e r  Readings Unit r*asuremntsa*b Reading Itm No. 

Building 30 (continued) 

mn's R m  Orain (#7)* 

Power Roan Orain (a)* 

Surface Eeta4mm 1 dpnrllW cd 12W - 3 
Surface Alpha 1 d ~ l ~ )  cm2 o - 
Reimvable Alpha 3 d@lW d 0 - 2.3 0.8 

Surface Beta- 1 d p f l ~  d 2900 - 3 
Surface Alpha 1 d p l l 0 0  an2 18 - 
Rmvable Alpha 3 dpkllM) d 0 0 

Roan 8 Drain ( t l l ) *  Surface Beta- 1 dp/100 d 1100 - 3 
Surface Alpha 1 dpnll00 mi? 38 - 

4 
Rumvable Alpha 1 4 n / l W  d 2.3 - 

m 
Roan 9 Drain (#lo)* Surface beta- 1 -100 a$ MOO - 3 

Surface Alpha 1 -100 cd 0 - 
Rwvable Alpha 1 WlMI a2 51 - 

Fabrication R o m  Drain (#12)* Surface Beta- 1 -100 a2 1500 - 3 
Surface Alpha 1 dpnll00 d 0 - 
Rmvable Alpha 3 dpl/laO cd 0 0 

Orain (#13)* 

Orain (114) 

Surface Beta-&mm 1 d@lW cd la00 - 3 
Surface Alpha 1 d M 1 m  a+ 18 - 
Rmvable Alpha 3 dpl/ lW aj! 0 - 11 4.4 

Surface Beta-Garna 1 +lo0 d lMKl - 3 
Surface Alpha 1 dpr l lW & 8 - 
Rmvable Alpha 3 d@lW d 11 - 19 16 

*Additional wasuranents required t o  determine i f  itm i s  contminated above guide1 ines. 



TABLE 5-3 

(continued) 
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N-r o f  Range o f  Average Figure 
In ter io r  m a s u r w n t  Location Parapter Readings Unit ~ s u r e m n t s ~ . ~  Reading I t e m  No. 

Buildina 30 (continued) 

Fabrication Rmn (continued) 

Drain (115) 

Drain (116) 

Drain (Cl f )*  

surface Beta- 1 dpdlm d 3000 
Surface Alpha 1 d@lW d 0 
Rmvable Alpha 3 d , d l W  m? 0 

Surface Beta-Gmm 1 W l W  a2 3100 
Surface Alpha 1 d p l l l W  a$ 18 
R~lnvable Alpha 3 d,d100 a2 0 - 2.3 
Surface ~ e t a 4 . m ~  1 dpwim a2 2200 
Surface Alpha 1 d , d l W  d 28 
Rwvable  Alpha 3 +lo0 d 2.3 

Drain (C18) R ~ n v a b l e  Alpha 3 d p l l 0 0  cnl2 2.3 

Drain (119) Rmuable Alpha 3 d,d100 fn2 2.3 - 5.1 

Drain (120) Surface ~ e t a + m m  1 dpnr/lw aZ 3200 
Surface Alpha 1 dp*/lOo a,? 18 
Rmvable Alpha 3 dm100 d 2.3 - 5.1 

Drain (nZ1) Rmvable Alpha 3 dp/100 cd 0 

Drain (122) Surface Beta- 1 dpnrllW aj! 6100 
Surface Alpha 1 d W 1 W  d 18 

*Additional masurmnts  req"ired t o  determine if itm i s  contmlnated above guidelines. 



TABLE 5-3 

(continued) 
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N u r k r  o f  hngr o f  Average Figure 
In ter io r  M s u r w n t  Location Parawter Readings Unit Pbasurantsa~b Reading Itm No. 

Buildina 30 (continued) 

Fabrication Rmm (continued) 

Orain (123) 

Orrin (#24)* 

Drain (#25)* 

Surface mta-~arna 1 d p m / l ~ ~  Em2 3800 - 3 
Surface Alpha 1 dpu'lMl cd 28 - 
Rmvable Alpha 3 dpV100 Cd 0 - 2.3 0.8 

Surface Beta-Ganna 1 dp/ l00 d 2200 
Surface Alpha 1 dpVl00 d 28 
Rumvable Alpha 3 -00 4 0 - 2.3 

Surface Beta4mm 1 d,d100 .ST? 1700 - 3 
Surface Alpha 1 d W l W  d 68 - 
Remvable Alpha 3 WlM) cd 0 - 2.3 0.8 

Drain (Xi61 Rwvable  Alpha 3 dp r l lW d 0 - 5.1 2.5 

Drain (#27)* Surface Beta-ham 1 dfdlM) 0*2 2100 - 3 
Surface ~ l p h a  1 d p r l 1 ~  cnZ 200 - 
Renavable Alpha 3 dfdlOa cd 2.3 2.3 

Drain (n28) 

Drain C 

Surface Beta- 1 dprrll00 d loo0 - 
Surface Alpha 1 d p / l W  Cd 160 - 
Rermvable Alpha 3 dp/ l00 cd 8 - 82 38 

Surface Beta-Canna 1 dp/100 d 6100 - 3 
Surface Alpha 1 d p r l l w  d 28 - 
Remvable Alpha 3 dpnrllm c d  0 0 

*Additional ~neasurwnts required t o  determine i f  item i s  contaninated above guide1 ines. 



(continued) 

In ter io r  Measurernsnt Location 
Nmhr of Range of Average Figure 

Parmeter Readings Unit MdsuransntsadJ Reading Itm No. 

Buildinn 30 (continued[ 

Fabrication Roan (continued) 

Orain B* Surface Mta- 1 dpr/lw a 1100 - 3 
Surface Alpha 1 d W 1 W  d 130 - 
Rmvable Alpha 1 dp.llW cmZ 2.3 - 

Drain C Renowable Alpha 3 d w 1 0 0  d 0 0 

Drain O. 

Drain E 

Floor 

~ydkaul i c  press 

Baldwin Press 

Surface Beta4mm 1 d p / l a I  d 1100 - 3 
Surface Alpha 1 dp/100 d 110 - 
Rmvable Alpha 3 dpr/lW d 0 0 

Surface Eaeta4am 1 dp31W cd 130 - 
Surface Alpha 1 W l W  cd 130 - 
k v a b l e  Alpha 3 d p l l 0 0  cd 0 0 

Surface Beta- 18 dpllm 23CUl - 21- 23000 2 
surface Alpha 11 dpnl lm (m2 8 - 1lMIO 2000 

Surface Beta- 29 w l m  cd 0 - 13W 350 
Surface Alpha 29 dpnl lm t d  0 - 2 X m  220 

surface k ta -  5 d ~ . l i o ~ d  3450- 119~0 13000 3 
Surface Alpha 1 dpmllm d loo0 - 

Electr ic  Furnace Surface Beta- 3 d W 1 W  d 311M) - 15000 8100 3 

Cart Surface Beta- 4 W l W d  3800-13MIO 8500 3 

*Additional lneasurerrpnts r e q u i i d  ta deternine i f  itm i s  wntaninated above puidelines. 
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N d e r  o f  Raw o f  Average Figure 
Inter ior  Peasuremnt Location Paraneter Readi ngs Unit ~ a s u r e m n t s ~ - ~  Reading [tern NO. 

Fabrication R o ~ n  (continued) 

Steel Mi11 Surface Beta-Gann\a 

Lindberg Furnace Floor Surface Beta- 
.Surface Alpha 

Furnace Surface Beta- 
Surface Alpha 

Clark Puller Surface Beta- 

Building 31 (Figure 5-19) 

R m  1A F l o o r f i l l  Interface 
(South Ual l )  

Surface Beta-Garna 
Surface Alpha 

FloorlWall Inter fact  
(ME Wall) 

Surface Beta-Gnma 

Desk Shelf Surface Beta- 

Surface Beta-Ganma 
Surface Alpha 

Heater Surface Beta-GaM 
Surface Alpha 



TABLE 5-3 

(continued) 
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Ntmtter o f  Range o f  Average Figure 
In ter io r  B~asurerrnt Location P a r a t e r  Readings Unit r * r s u r ~ n t s ~ # ~  Reading Item No. 

Roan 1A (continued) 

Floor, General Gnnra 4 yR/h 0 - 1.1 0.5 

F l o o r k a l l  Interface 6am 
(T i le  125) 

Rwrn 2 Hood (Ysst) 
(South Wall) 

Hood (Center) 
(South Uall) 

Hood (East) 
(South Ual l )  

Surface Beta- 1 d p l l W  clj! 0 - 
Surface Alpha 1 d W l W  d 0 - 
Surface Beta- 1 dp r l lW aj! 0 - 
Surface Alpha 1 dprl l00 d 0 - 
Surface k t a a  1 dp/lm cd o - 
Surface Alpha 1 - 1 ~ )  C$ 0 - 

Heater Surface Reta-Gmw 1 ~ 1 0 0  0 - 
Flmr/Yall Interface 

llorth Uall* Surface Reta.-Garna 1 dpwlm M& MOO - 2 

East ~ a l t  Surface Beta-Gana 4 d p n l l ~ r d  ~ S W - 7 3 0 0  4800 2 

South W a l l  

l lorth Uall  

Surface Beta- 3 dM100 d 30MI - 6400 d m  2 
Surface Alpha 2 d W l M )  cd 61 - 144 100 

Surface Beta- 1 d p l l W  cd 1 loo0 - 2 
Surface Alpha 1 dp r l lW a,? 440 - 

*Additional rneasurernents required t o  determine if itm i s  contaninated above gu ik l  ines. 



ThBLE 5 3  

(continued) 

in ter io r  Heasurunent Location 
Nuher  of llrnpe o f  Average Figure 

Parareter Readings Unit masurerrntsamb Reading ltm No. 

Bu l ld im 31 ( w t i n u e d l  

R m  2 (continued) 

Worth Yall 

North Y a l l  
(Floor) 

w 
(Rwn Center) 

East w a l l  
(Behind Sink) 

F lwr ,  General 

East Ya l l ,  Shelf 

Outside. South and 
East Wall 

High-Voltage R m  

F l w r l Y a l l  Interface 
Y e S t  
south 

Floor, Spats 

F lwr .  Anchor Bolt 

Surface Beta-Ganna 2 d p l l 0 0  d 7MIO - BMWl 7500 2 
Surface ~ l p h a  2 dprnll00 cd 140 - 420 ZKI 
Garna 1 uWh 2.4 - 
Surface Beta-Gma 1 d p l l o o  d 36~1 - 2 
Surface Alpha 1 -100 cd % - 
Ganu 1 pR/h 2.3 - 
Surface Alpha 2 d p l l 0 0  a? 1400 - 1Soo 1400 6 

Surface Alpha 1 dpW100 d 260 - 

Surface Beta-Garna 1 dpr/100 ad 3SM) - 3 
Surface Beta- 1 dpl l l00 3M10 - 
Surface Eetaalmnm 5 d p l l l W  d 5000 - 8700 6300 3 

Surface Be ta4mm 1 d p l l 0 0  cd 68M) - 3 
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Nunber o f  Ran* o f  Avrrage Figure 
In ter io r  Measunnrent Location P a r a t e r  Readings Unit kasurmmntsatb Reading I tem No. 

R m  13 Floor 

Cabinet Floor 

Orain 

Floor Mjacent to 
Drain 

Val1 Mjacent t o  
Orain 

Surface Be ta4mm 
Garna 

W 

Roan 15 kzzanine 
Bottm Rail 

Surface Beta- 
Surface Alpha 

Pain Hallway 

Orain Header 

Drain (MI* Surface Beta- 
Surface Alpha 
Ranovable Alpha 

Orain (#El* Surface Beta-Gam 
Surface Alpha 
Rmvable Alpha 

Orain (r9) Surface Beta- 
Surface Alpha 
Remuable Alpha 

*Additional measurerents required t o  determine if itm i s  contaninated above guidelines. 



TABLE 5-3 

(continued) 

N&r o f  hmgr o f  Average Figure 
Parapter Readings Unit Fkasuransntsatb Reading Itm NO. 

Buildincl 31 (continued) 

Rain Hallway (continued) 

F l w r  Surface Beta- 
Surface Alpha 

F l w r l Y a l l  Interface Surface Beta- 
Surface Alpha 

Surface Eeta-Carma 
Surface Alpha 

m 
@ At t l c  F l w r  Above R o a n  1 Surface Beta-Ganra 

Surface Alpha 
Rmvable Alpha 

Surface Beta-Ganma 
Surface Alpha 
Rnavable Alpha 

Rafters Above Roan 1 

Vent Fan Above Roam 1 

Above Rwrn I3 

Above Main Hallway 

Surface Beta-Garna 
Surface Alpha 
Rcmvable Alpha 

Surface Beta-Grrma 
Surface Alpha 
Ramvable Alpha 

Surface Betadlmnm 
Surface Alpha 
Ramvable Alpha 



TABLE 5-3 

(continued) 
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Nlrnber o f  Range of Average Figure 
In ter io r  k a s u r m n t  Location P a r m t e r  Readings Unit ~*asunnmts'tb Reading Item No. 

Bulldina 31 (continued) 

A t t i c  Above fmn 14 

Above R o a n  1A 

Atmve Roan 2 

Light 

Surface Bsta4mm 5 dfd100 c d  250 - 920 540 
Surface Alpha 5 W 1 0 0  d 31 - 10MI 260 
Rmvable Alpha 5 dpn l lw  d 2.7 - 49 25 

Surface Beta- 7 dp/100 a2 0 - S M I  240 
Surface Alpha 7 d p l l 0 0  ad 60-Sw, 220 
Renavable Alpha 7 dW100 cd 0 - 6.9 3.9 

Surface Beta- 1 dfdlM1 d- 7 - 
Surface Alpha 1 dp/100 d 250 - 
Rmmvable Alpha 1 dM100 & 0 - 
Surface B e t a - h m  1 dpnll00 d 0 - 
Surface Alpha 1 dpnll00 d 350 - 
Aumvable Alpha 1 dpnl100 d 2.7 - 
Surface B e t a 4 a m  1 d&lW 710 - 
Surface Alpha 1 dW100 d 6W - 
Rernvable Alpha 1 d ~ l 0 0  d 5.8 - 

Catwalk Above R m n  1. Surface Beta-Gnnra - dpnl100 a2 >30W - 1 

East Eaves Above Roam 1 Surface Beta- 5 dpkll00 d 2400 - 3M10 3000 1 

Wst  Eaves Above R m  1 Surface Beta- 3 d d 1 0 0  4 2400 - 3700 3100 1 

*Survey indicated a l l  lnsasurrrnts are >3,000 dW100 ud and, therefore, above guidelines. Specific neasur-nt locations 
were not docwnted by survey personnel. 
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Nm'hr  o f  Range o f  Average Figure 
In ter io r  Hedsuremnt Location P a r m t e r  Readings Unit ~ k . s u r e m n t s ~ . ~  Reading I tem m. 

Buildina 31 (continuedl 

A t t i c  Dblique RDof Supports* Surface Beta- - d@lW d 1000-3MM - 1 

North Uall  Surface Beta-.Carna 14 dp13100 d 1Z00-4MIO 2900 1 
(Top o f  Rasonry) 

South W a l l  Surface Be ta4mm 6 d p n l l W a j !  2 M O - 3 W  2700 1 
(Top o f  k s o n y )  

Buildlna 33 (Figure 5-20) 

m 
Roan ,103 F l w r  

ol 

R m  104 F l w r  

Buildina 34 (Figure 5-21) 

Base k t a l s  Sml ter  
Pedestal Tube 

Buildina 39 

Receptlon Roan F l w r  

Surface Beta-Gawm 1 
Surface Alpha 1 

Surface Beta-Garna 1 
Surface Alpha 1 

Surface Beta-Gmm i dpwl00 cd 9100 

Surface Be ta4mm 1 dp/100 cd 83W 
~ a n r a  1 v Wh 25.6 

Surface Beta-Gmna 5 dpn/lW cd 0 - 77 15 
! h m ~  5 pR/h 0.1 - 1.8 1.0 

*Survey indicated a l l  masurmnts  ranged fm 1,000 - 3,000 d W 1 W  and, therefore, the averagc wwld be greater than 
guidelines. Specific rneasurmnt locations were not docmnted by survey personnel. 
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(continued) 

In ter io r  Measurement Location 

- - 

W-r o f  m of Average Figure 
P a r a t e r  Readings Un i t  rnasu-tsa.b Reading Item Wo. 

Receptionist's Office F l w r  Surface &tit- 4 d p n l l ~  1x2 o - 350 98 
Gnrna 4 v W ~  0.2 - 0.9 0.4 

Office No. 1 Floor 

Office No. 1A F l w r  

Office Mn. 2 F l w r  

m 

Surface Beta-Ganna 5 dpn l lw  I+ 0 - 3 9 0  220 
Carna 5 lr Wh 0.04 - 1.3 0.73 

Surface Bets- 2 d p r l 0 0  a!? 160 - 460 3 10 
GXnm 4 ~ w h  0.3 - 1.4 0.6 

Surface Beta- 5 aprrllW d 0 - 3 5 0  1W 
Gmna 5 vwh 0.03 - 0.3 0.17 

4 
Office No. 3 Floor Surface Beta- 5 d p l l 0 0  cd 270 - 700 480 

G.m~m 5 v Wh O - 0.2 0.1 

Off ice No. 4 F l w r  

Office Mn. 5 F l w r  

Off ice No. 6 Floor 

Off ice No. 7 F l m r  

Office No. 8 Floor 

Surface kta-Garna 4 dpnlltm d 0 - 710 400 
Garna 4 pR/h 0 - 0.7 0.3 

Surface Beta- 4 d p l l f m  at? 0 - 500 220 
Gmm 4 lrR/h 0 - 0.5 0.2 

Surface Beta- 5 ~ l m  cm2 0 - 4 3 0  250 
Gdtm 5 vR/h 0.6 - 1.2 0.9 

Surface Beta-Gana 5 4 n / l W  a,? 190 - 390 340 
Garna 5 vR/h 0 - 1.6 0.8 

Surface  eta-~ama 4 dp/100 d 120 - 350 220 
Ganma 4 uWh 0.2 - 1.4 0.8 



TABLE 5 3  
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In ter io r  b a s u r m n t  Location 
Y-r o f  Rangc o f  Average Figure 

Parmter Rsadi ngs Unit kasunmntsavb Reading Itm )lo. 

Buildinq 39 (continuedl 

Off ice Ilo. 9 F l w r  

Office No. 10 Floor 

Hen's Rocm Floor 

m n ' s  Roam Flmr 

m 
m 

Hallway 

Hallway Between Rn 's  
and Office M. 3 

Surface Beta- 3 d p l l W  ~d 0 - 39 26 
Gnnra 3 W h  0.5 - 1.5 1.0 

Surface Eaeta-tiana 5 dpn/100 d 0 - 620 230 
Gmm 5 )rWh 0.2 - 0.4 0.3 

Surface Beta- 3 dp3100 d 580-1- 910 
Omma 3 llWh 0.3 - 0.5 0.4 

Surface Reta-Gana 4 d@lW a2 160 - 460 300 
Ganna 4 t~Wh 0.7 - 1.1 3.5 

Surface B e t a m  8 d M 1 W  0 - 5 1 0  210 
Ganna 8 tJWh 0 - 0.9 0.4 

Surface Beta- 3 d p l l 0 0  d 39 - 43a 230 
Ganra 3 ll Wh 0.1 - 0.2 0.2 

Janitorial Apan 

Transform Surface Beta-Canna 2 d p l l l W  d 540 - 960 750 

Sink Surface h t a 4 m m  1 -100 cd 420 - 
Drain Surface Beta-Gmm 1 dpn l lw  4 o - 
Floor/wall Interface Surface Beta-Gnma 3 -100 d 1 M  - 110 430 

* a s u m n t s  are given above background. 

bunless 0 t h e ~ i ~ e  indicated, the residual surface containation guideline (Table 1-1) for thorim-232 i s  applicable. 



TABLE 5-4 

BUILDIMGS 30 and 31 PLOOR DRAIM GAHW LOGGIllG BESULTS~'~ 

Surface Depth Below Floor surfaced (m) 
Drain l?o.' read in^ 0.15 0.3 0.45 0.6 0.75 0.9 1.1 

aIieasurements include background and are expressed in counts per minute (cpm). 
1 pRlhr = 1,426 cpm; background = 6,478 cpm. 

bphs values presented are actual measurements as recorded by survey personnel. 
mese  measurement^ will fluctuate due to the instrument and techniques used. 

=See Figure 5-18 for approximate drain locations. 

d l  m is equivalent to 3.3 ft. 



TABLE 5-5 

RADIONUCLIDE CONCENTRATIONS IN SOlL/SLUDGE AT ARC 

Pase 1 of 5 

Depthar Concentration [ ~ C i f q )  
Locat ion (m)  U-23Bc Ra-226 Th-232 

Buildinq 4 

Room 105, Manhole 
Room Center 
Room 106, Hanhole 
SW Room, Trench 
Bath, E End Trench 
SW Room, W Trench 
Bath, W Trench 
Bath, N Trench 

Buildins 5 

Borehole 40 

Borehole 41 

Borehole 42 

Buildinq 17 

Borehole 2 

Borehole 4 

Borehole 7 



TABLE 5 -5  

(continued) 

Location 
Deptha* concentration (pCi/a) 
(m) U-238' Ra-226 Th-232 

Buildinu 17,  continued 

Borehole 1 

Borehole 3 

Borehole 5 

Borehole 6 

Borehole 0 

Borehole 9 

Hen's Room, Floor 
Drain 

Room 1 0 ,  Floor 
Drain 

Pipe 

Building 23 

Basement Tunnel 
10.2-cm (4-in. ) 
Pipe 

Pump Sump 
15.2-cm (6-in.) 
Pipe 

Holding T .  



TABLE 5-5 

(continued) 

Deptha* b Concentration ( ~ C i / q )  
(m) U-238' ~ a - 2 2 6  ~ h - 2 3 2  Locat ion 

Buildins 23, continued 

Ore b i n  I1 
Ore bin 12 
Ore bin t7 
Ore bin 110 
Ore bin 112 
Lab 1, Trench 
sump 

N/S Trench 

Buildins 28 

N A ~  
Surf ace 
0 - 0.08 

Lab 3, Floor Drain 
Basement Shelf 
Basement, NE Sumps 

Buildinus 30 and 31 

Rain Gutter Drain 

Borehole 13 

Borehole 14 

Borehole 15 



TABLE 5-5 

(continued) 

Deptha * b Concentration (~Ci/sl 
Location (m) U-238C ~ a - 2 2 6  ~h-232 

Borchole 17 

Borehole 18 

Bocehole 19 

Borehole 35 

Borehole 36 



TABLE 5-5 

(continued) 

~ e p t h a ~ b  Concentration (pCi/sl 
~ocation (m) U-236C ~a-226 ~ h - 2 3 2  

Lime Pit 

Borehole 38 

a 1  m is equivalent to 3.3 f t .  

b~epths are not given for those items for which samples were taken 
over an unknown range of depths, collected from several surfaces. 
or are not applicable. 

CEetimated by analyzing for Th-234. 

~ N A  - Not available. 



TABLE 5-6 

SUMMARY OF ANL MEASUREMENTS 

Location Maximum PACa Reading Contact G M ~  Removable 
(Beta-Gamma/Alpha) Reading (Beta-Gamma) 
(dprn/100 cm2) ImR/hl (dpm/100 cm2) 

ANL 134 

ANL 252 

ANL 257 

AHL 258  

ANL 39 

ANL 40 

ANL 41 

ANL 43 

ANL 44 

ANL 45 

RNL 31 

aGas-flow proportional counter. 

b~efger-~ueller counter. 

CNA - Not available. 





304 
W E N  SIM 



103 

103 WILE 

FIGURE 5-3 BUILDING 3 



FIGURE 5-4 BUILDING 4, FIRST AND SECOND FLOORS 
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FIGURE 5-5 BUILDING 5 
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FIGURE 5-6 BUILDING 5, ROOF 
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FIGURE 5-7 BUILDING 1 7 



FIGURE 5-8 BUILDING 23, FIRST FLOOR 
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FIGURE 5-9 BUILDING 23, SECOND FLOOR 
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FIGURE 5-10 BUILDING 23, BASEMENT 
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FIGURE 5-1 1 BUILDING 24 



FIGURE 5-12 BUILDING 25, FtRST FLOOR AND MEZZANINE 107 



FIGURE 5-1 3 BUILDING 26, FIRST FLOOR 
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FIGURE 5-1 5 BUILDING 28, BASEMENT 
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FIGURE 5-16 BUILDING 29, FIRST FLOOR 



FIGURE 5-1 7 BUILDING 29, SECOND FLOOR 
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FIGURE 5-18 BUILDING 30, PLUMBING AND MEZZANINE LEVEL AND FIRST FLOOR 113 
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FIGURE 5-19 BUILDING 31 



FIGURE 5-20 BUILDING 33 
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