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DATA SHARING REPORT FOR THE 
 QUANTIFICATION OF REMOVABLE ACTIVITY IN VARIOUS 
SURVEILLANCE AND MAINTENANCE PROJECT FACILITIES  

AT THE OAK RIDGE NATIONAL LABORATORY  
OAK RIDGE, TENNESSEE 

1. BACKGROUND 

The U.S. Department of Energy (DOE) Oak Ridge Office of Environmental Management 

(OR-EM) requested that Oak Ridge Associated Universities (ORAU), working under the Oak Ridge 

Institute for Science and Education (ORISE) contract, provide technical and independent waste 

management planning support using American Recovery and Reinvestment Act (ARRA) funds.  

Specifically, DOE OR-EM requested that ORAU plan and implement a sampling and analysis 

campaign targeting potential removable radiological contamination that may be transferrable to 

future personal protective equipment (PPE) and contamination control materials—collectively 

referred to as PPE throughout the remainder of this report—used in certain URS|CH2M Oak 

Ridge, LLC (UCOR) Surveillance and Maintenance (S&M) Project facilities at the Oak Ridge 

National Laboratory (ORNL).  

Routine surveys in Bldgs. 3001, 3005, 3010, 3028, 3029, 3038, 3042, 3517, 4507, and 7500 

continuously generate PPE. The waste is comprised of Tyvek coveralls, gloves, booties, Herculite, 

and other materials used to prevent worker exposure or the spread of contamination during routine 

maintenance and monitoring activities. This report describes the effort to collect and quantify 

removable activity that may be used by the ORNL S&M Project team to develop radiation 

instrumentation “screening criteria.” Material potentially containing removable activity was collected 

on smears, including both masselin large-area wipes (LAWs) and standard paper smears, and 

analyzed for site-related constituents (SRCs) in an analytical laboratory. The screening criteria, if 

approved, may be used to expedite waste disposition of relatively clean PPE. The ultimate objectives 

of this effort were to: 1) determine whether screening criteria can be developed for these facilities, 

and 2) provide process knowledge information for future site planners. The screening criteria, if 

calculated, must be formally approved by Federal Facility Agreement parties prior to use for ORNL 

S&M Project PPE disposal at the Environmental Management Waste Management Facility 

(EMWMF).  
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ORAU executed the approved sampling and analysis plan (SAP) (DOE 2013) while closely 

coordinating with ORNL S&M Project personnel and using guidelines outlined in the Waste Handling 

Plan for Surveillance and Maintenance Activities at the Oak Ridge National Laboratory, 

DOE/OR/01-2565&D2 (WHP) (DOE 2012). WHP guidelines were followed because the PPE 

waste targeted by this SAP is consistent with that addressed under the approved Waste Lot (WL) 

108.1 profile for disposal at EMWMF—this PPE is a “future waste stream” as defined in the WHP. 

The SAP presents sampling strategy and methodology, sample selection guidelines, and analytical 

guidelines and requirements necessary for characterizing future ORNL S&M Project PPE waste. 

This report presents a review of the sample and analysis methods including data quality objectives 

(DQOs), required deviations from the original design, summary of field activities, radiation 

measurement data, analytical laboratory results, a brief presentation of results, and process 

knowledge summaries. 

Due to time and access constraints, Bldgs. 3005, 3038, and 7500 could not be accessed by project 

personnel. However, ORNL S&M Project personnel provided ORAU with 100 standard paper 

smears that had been collected during routine surveys of Bldg. 3038. Additional details are presented 

later in this report.  

2. SAMPLE AND ANALYSIS METHODS 

The following subsections present a summary of the DQOs established in the SAP, a summary of 

the smear collection and radiation measurement methods, and the analytical methods used to 

quantify radionuclide-specific concentration on each smear submitted for laboratory analysis. A 

summary of necessary deviations from the SAP are presented at the end of this section.  

2.1 DATA QUALITY OBJECTIVES 

The SAP presents DQOs developed per Guidance on Systematic Planning Using the Data Quality Objectives 

Process (EPA 2006) to specify the quality of data required to support decisions during the 

investigation. The seven DQO steps that were developed and applied to this investigation are 

summarized in the following discussion.  
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Step 1—State the Problem. The problem is that the ORNL S&M Project would like to develop 

facility-specific screening criteria to streamline PPE waste disposition activities that satisfy either the 

EMWMF bounding profile WL 108.1 or alternate disposal facility requirements.  

ORNL S&M Project personnel generate a large quantity of PPE—mostly Tyvek coveralls, gloves, 

and booties—that may become contaminated if it contacts a surface with removable radioactive 

material. Current waste management practices include the storage and eventual sampling of 

stockpiled PPE waste for disposition at EMWMF. It may be possible; however, to develop 

screening criteria that will expedite the disposition of PPE generated during future ORNL S&M 

Project activities. The criteria would represent a radiation measurement triggering either a sampling 

requirement (eventually) or acceptance without sampling under the WL 108.1 profile. Specifically, 

the conceived screening criterion for a given facility would be a radiation measurement in units of 

counts per minute (cpm) or disintegrations per minute per 100 cm2 (dpm/100 cm2) that corresponds 

to acceptable SRC concentrations in units of pCi/g. The data collected per the SAP will be used to 

develop, if possible, facility-specific screening criteria and to increase the process knowledge of 

target facilities. 

Step 2—Identify the Decision/Objective. The decision statement for the investigation is as 

follows: 

Determine, through a sufficient evaluation of process knowledge, radiation measurement, and 

laboratory analytical data, whether facility-specific screening criteria may be developed and used for 

the streamlined disposition of future ORNL S&M Project PPE waste; or whether the ORNL S&M 

Project must continue current practices for disposal under EMWMF WL profile 108.1 including 

volumetric sampling and laboratory analysis. 

Step 3—Identify Information Inputs. Smears were collected at locations known to contain 

removable contamination from accessible target facilities. These smears were subject to direct 

radiation measurement in the field and in a controlled environment, and then a subset were 

submitted for laboratory analysis for SRCs including uranium, thorium, transuranics, fission 

products, and activation products. Inputs included existing process knowledge resources available 

prior to the onset of field activities; existing approved procedures and protocols for data collection, 



 
 

S&M Project Screening Criteria Investigation 7 5118-SR-05-0 

analytical laboratories, and data quality; and facility walkdowns plus interviews with knowledgeable 

site personnel such as Radiation Control Technicians (RCTs) with facility-specific experience.  

Step 4—Define the Boundaries. The target population consisted of surface removable radiological 

contamination in Bldgs. 3001, 3005, 3010, 3028, 3029, 3038, 3042, 3517, 4507 and 7500. The spatial 

constraints included the facilities themselves and safety-related access restrictions. Temporal 

constraints included the required conclusion of fieldwork (September 30, 2013) and the reporting 

deadline set by ORAU’s contract period of performance close (December 31, 2013).  

Step 5—Develop the Analytical Approach. The parameters of interest are concentrations in 

pCi/g or pCi/sample, and detector responses in cpm or dpm/100 cm2. A range of values is 

minimally required; thus, at least two smears were to be collected per facility. For cases where a 

facility had multiple potential SRC distributions (based on operational history), two samples per 

operational area were collected, if possible. Ideally, detector response ranges were to span from 

relatively small values (i.e., representing a proportionally small amount of contamination) to large 

values (i.e., a large amount of contamination). 

Step 6— Specific Performance or Acceptance Criteria. A consistent set of calibrated and 

functionally stable radiation measurement instrumentation were used for the duration of the field 

investigation. All laboratory analyses were performed by a DOECAP-approved laboratory selected 

by the Oak Ridge Sample Management Office (SMO). The objective was to achieve detection limits 

at 10% or less of the applicable EMWMF waste acceptance criteria (WAC) or the method detection 

limit, whichever was larger. Additionally, data quality was to be such that the SMO validations would 

not result in the rejection (R-flag) of any laboratory analytical results. 

Step 7— Develop the Plan for Obtaining Data. Data collection for this investigation required 

coordination between ORNL S&M Project and ORAU personnel. Ideally, ORNL S&M Project 

personnel (e.g., an RCT) would identify locations in the designated facility (or operational area) 

known to, or suspected to, contain removable radiological contamination. ORAU personnel 

collected instrument-specific count data on each smear. The results of full suite radiological analyses 

were reported in pCi/sample and have been provided to ORNL S&M Project personnel. Instrument 

responses (i.e., measurement data) were also submitted to ORNL S&M Project personnel.  
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2.2 SMEAR COLLECTION 

Access to target facilities was coordinated through respective UCOR facility managers. Specific 

smear locations were identified through a combination of historical data reviews (e.g., previous 

survey maps provided by RCTs), discussions with UCOR personnel, and scans with ORAU 

radiation detection instrumentation. Scanning was specifically used to refine smear locations and 

confirm that elevated radiation levels were present at the selected location. In some cases; however, 

high background radiation levels detected in an area precluded effective field screening. In those 

cases the smears were collected as planned and scanned in a relatively low background area to assure 

that removable contamination was transferred to the sample medium. Details on radiation detection 

instrumentation are presented in Sect. 2.3 of this report.  

LAWs, the preferred smear medium, were collected using a full size masselin sheet folded into a 6-

inch × 6-inch square. One side of the square was labeled with a permanent marker which included 

the building number, RCT-defined contamination area number, and sequential smear number. For 

example, the label 3001-41-001 represents Bldg. 3001, area 41, and smear number 1. The label 

served as both the smear number and the sample number, as applicable. The other side of the 6-inch 

× 6-inch square was used to perform a gross wipe of the target location. As stated above, the 

material transferred to the masselin was scanned using radiation instruments to verify the presence 

of contamination. The masselin sample was placed in a one gallon zip-top bag and stored in a 

custody-controlled cooler for transport to the ORAU/ORISE Radiological and Environmental 

Analysis Laboratory facility on Bethel Valley Road in Oak Ridge, Tennessee.  

2.3 SMEAR MEASUREMENT DATA 

Per the SAP, smear-specific radiation measurement data were collected in a controlled environment 

using a repeatable and systematic approach. UCOR provided ORAU investigators with a set of 

instruments that could be used during future routine ORNL S&M Project activities. ORAU used the 

same set of instruments that were used during the fieldwork phase of the project, as described in 

Sect. 2.2. Figure 2.1 illustrates representative radiation measurement instruments. 
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Alpha radiation detection instruments Beta radiation detection instruments 

Fig. 2.1. Representative Instruments Used for Surveying and Smear Data Collection 

Operational checkout parameters for all instruments were established at the ORAU/ORISE Bethel 

Valley Road facility for each detector/ratemeter combination presented in Table 2.1. The listed 

check sources were used to establish acceptable detector operational response ranges when exposed 

to  the detector specific target radiation—i.e. alpha or beta-gamma. Operational response ranges in 

the absence of a radiation source (i.e., background) were also established in the same fume hood 

used to count smears. Operational checkouts were performed each day of use prior to and after 

counting smears to ensure the instruments responded within acceptable performance parameters.  

Table 2.1. Smear Measurement Instrumentation and Source Information 
Radiation ORAU Instruments  UCOR Instruments Check 
Type Detector Ratemeter  Detector Ratemeter Source 
Alpha Model 43-92 

scintillator 
Inst. no. 671 

Model 2221 
Inst. no. 380 

 Model 43-93 
scintillator 
Inst. no. PR236947 

Model 2360  
Inst. no. 
225196 

Th-230  
no. 471 

Beta Model 44-9 GM 
Inst. no. 913 

Model 2221  
Inst. no. 338 

 Model 44-9 GM 
Inst. no. Y75300 

Model 12  
Inst. no. 
207275 

Sr-90  
no. 440 

All detectors and ratemeters manufactured by Ludlum 
GM = Geiger-Mueller 

 
Prior to counting smears, a clean piece of plastic sheeting was placed on the hood’s work surface; 

pictured in Fig. 2.2. A masselin LAW was carefully removed from the zip-top container and 

unfolded so the label and smeared material faced up, as pictured in Fig. 2.3.  The label and smeared 
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material were photographed, a one-minute static count was performed for each detector 

detector/ratemeter combination listed in Table 2.1, and results were tabulated. Then the masselin 

was refolded, placed back in the zip-top container, and returned to the sample cooler. The 

technician scanned the plastic sheeting to verify contamination had not been transferred from the 

LAW, and the process was repeated with the next LAW. These steps were repeated until 

measurement data were tabulated from all LAWs.  

For the 100 standard paper smears obtained from UCOR for Bldg. 3038, the RCTs’ survey reports 

were used to separate the standard smears into groups of six smears collected from adjacent 

locations.  Six standard smears were selected for two reasons. First, the SMO laboratory indicated 

six would be sufficient to achieve the detection limits listed in Table 2.2. Second, six standard smears 

laid side-by-side in a 2-smear × 3-smear pattern (as shown in Fig. 2.3) generally matched the 

effective surface area of the masselin smears. The selected six- standard-smear composites were 

submitted for laboratory analysis after static measurement data were collected. 

The project allowed for up to 40 total samples to be submitted for laboratory analysis. Smears from 

eight facilities were available for submission and the DQOs required the establishment of an overall 

range of detector responses for a given facility. There were not enough samples to represent a range 

for each region of interest from within each facility; therefore, investigators targeted the smears that 

produced the maximum alpha and/or beta radiation responses and smears that produced low, but 

still distinguishable from background, detector responses. With the range of radiation responses 

represented, investigators selected smears from all RCT-defined contamination areas and smears 

producing mid-range detector responses. This process resulted in a list of proposed samples, which 

was presented to ORNL S&M Project management for consideration; the list was approved without 

alterations. Therefore, 40 samples were submitted to a SMO-approved laboratory for analysis, as 

planned.  
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Fig. 2.2. Fume Hood Used to Collect Radiation Measurement Data 

  
Example masselin LAW smear Example standard paper smear 

Fig. 2.3. Representative Smears Collected During the Investigation 
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2.4 ANALYTICAL LABORATORY METHODS 

Samples were collected and laboratory analyses were performed in order to characterize removable 

radioactive material on submitted smears. The specific parameters and analytes listed in Table 2.2 

were chosen based on 1) process knowledge; 2) known facility-specific SRCs; and 3) the parameters 

required to meet the EWMWF WAC. All analyses and quality control requirements were performed 

in accordance with this SAP and the SMO-approved laboratory statement of work. The laboratory 

performed the sample preparation and analysis in accordance with requirements of applicable EPA 

methods, laboratory procedures, and/or the statement of work, as appropriate. Listed target 

detection limits were below target detection limits presented in the SAP.  

 

Table 2.2. Analytical Methods and Target Detection Limits for Radiological SRCs 

Method Analyte MDL Units Container Preservative 
Minimum 

Sample 
Size 

Hold 
Time 

gamma 
spec. 

Am-243, Co-60, 
I-129, Cs-137, 
Eu-152, Eu-154, 
Ra-226 

1a pCi/g Plastic bag None 200 g 180 d 

 Pa-231 5a pCi/g Plastic bag None 200 g 180 d 
 GPC Sr-90 1 pCi/g Plastic bag None 200 g 180 d 
liquid scint. H-3 10 pCi/g Plastic bag None 200 g 180 d 
 C-14 5 pCi/g Plastic bag None 200 g 180 d 
 Ni-63 2 pCi/g Plastic bag None 200 g 180 d 
 Tc-99 1 pCi/g Plastic bag None 200 g 180 d 
alpha spec. Am-241 0.1 pCi/g Plastic bag None 200 g 180 d 
 Isotopic Cm 0.4      
 Isotopic Pu 0.1      
 Isotopic Th 0.2      
 Isotopic U 0.1      
 Np-237 0.1      

aDetection limits for gamma spec. are assumed to be an average over at least 200 grams. 
Short-lived radionuclides or radionuclides that do not have prescribed concentration limits for either carcinogenic 

WAC or auditable safety analysis WAC are not included in this tabulation 
GPC = gas proportional counting 
MDL = minimum detection limit  
N/A = not applicable  
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2.5 DEVIATIONS 

Access to specific sections of some facilities was prevented by UCOR and/or ORAU management 

due to personnel safety concerns or because of the potential for an unacceptable risk of releasing 

radiological materials. Included in this list were: the ventilation system in Bldg. 3001; the “pump 

room” in the Bldg. 3042 basement; and the high contaminated areas in Bldg. 3029, 4507, and 3517.  

ORAU personnel were unable to access three of the identified facilities prior to the DOE-imposed 

close of fieldwork on September 30, 2013. The deteriorated condition of Bldg. 3005 precluded entry 

and no smear samples were collected. Building 7500 posed a non-radiological hazard from exposure 

to asbestos which would require extensive planning to address worker safety concerns that could not 

be completed prior to the September 30 deadline. Construction in Bldg. 3038 also precluded entry 

by ORAU personnel although recent surveys by UCOR RCTs generated 100 standard paper smear 

samples that were transferred to ORAU for measurement and, if appropriate, laboratory analysis.  

3. RESULTS 

The following subsections present a summary of field activities, smear-specific static measurement 

data, analytical laboratory data for submitted smears, and a high-level analysis of the relationship 

between static measurement and laboratory analytical data.  

3.1 SMEAR COLLECTION SUMMARY 

Table 3.1 lists the number of smears collected per building and which smears were submitted for 

laboratory analysis. As shown, ORAU personnel collected 72 LAWs from seven facilities. Building 

3038 could not be accessed, but the ORNL S&M Project provided 100 standard smears from recent 

routine surveys–some of these were batched into 6-standard-smear composites and submitted for 

laboratory analysis. Buildings 3005 and 7500 could not be accessed during the field phase of the 

project and no alternate smears could be provided.  

Appendix A presents plan-view illustrations of target facilities, and the approximate location where 

each smear was collected. Appendix B presents photographs for each location for smears collected 

by ORAU investigators. The caption above each photograph describes the physical location, and the 
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parenthetical “Sampled” indicates that the smear was submitted for laboratory analysis. ORAU 

could not access Bldg. 3038, so no photographs are provided.  

Table 3.1. Summary of Smear Sampling and Analysis Activities 

Facility No. 
Sampling 

Organization 
Smears 

Collected 
Smear 

Medium 
Smears Submitted 

for Analysis 
3001 ORAU 11 Masselin 4 
3005 N/A None N/A N/A 
3010 ORAU 10 Masselin 4 
3028 ORAU 10 Masselin 6 
3029 ORAU 10 Masselin 6 
3038 UCOR/S&M 100 Standard paper 5 (batches of 6) 
3042 ORAU 11 Masselin 5 
3517 ORAU 10 Masselin 5 
4507 ORAU 10 Masselin 5 
7500 N/A None N/A N/A 

N/A = not applicable; access restrictions precluded data collection 

3.2 SMEAR MEASUREMENT SUMMARY 

3.2.1 Description of Events 

Table 3.2 presents smear-specific direct measurement data. These results are organized by facility 

but are sorted by net beta measurement results as defined by the UCOR model 44-9 instrument 

response. This sort was selected for three reasons:  1) beta responses are the more dominant; 2) 

UCOR (not ORAU) instruments will be used to make future ORNL S&M Project decisions; and 3) 

a sort based on beta-response is preferred over the arbitrary sample ID for selecting smears for 

laboratory analysis. The table presents gross and net detector responses, where net is defined as the 

gross response minus the average background response. For example, the net beta response for 

smear number 3001-1239-001 is the gross response of 84 counts per minute (cpm) minus the 

average background response of 42.5 cpm for a net of 41.5 or ~42 cpm. Net values are presented 

here as integers for aesthetics only. Graphical analyses presented later in this report use all significant 

digits. The UCOR instrument produced the maximum allowable beta response of 200,000 cpm 

when counting smear 3001-16-004, thus the smear was not considered for laboratory analysis. This 

is because the detector may have significantly under-responded to contaminants and a potential 

relationship between detector response and concentration may not be quantified.  
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Values listed in Table 3.2 were not converted from cpm to dpm given efficiencies, used in the 

conversion, vary by instrument and are not required during this stage of the investigation. UCOR 

may incorporate instrument-specific conversions as part of their screening criteria analysis.  

Fig. 3.1 illustrates the relationship between ORAU detector responses (x-axis) and UCOR detector 

responses (y-axis) for alpha-detecting instruments. The dashed line represents a theoretical one-to-

one relationship, where perfect agreement would be depicted by all points falling on the line. 

However, the detector response ratio of measured values should span, but still track along, the 

theoretical line. This is indeed the case shown in Fig. 3.1, indicating good agreement between 

ORAU and UCOR instrument responses. 

Fig. 3.2 illustrates the relationship between ORAU detector responses (x-axis) and UCOR detector 

responses (y-axis) for beta-detecting instruments. This figure also suggests good agreement between 

ORAU and UCOR instrument responses, though the UCOR detector over-responds at low 

(< 10 cpm) radiation levels relative to the ORAU instrument. This should not be a concern to 

UCOR investigators unless screening criteria, if calculated, are on the order of tens of cpm beta. 

Even then, the screening criteria would be calculated for UCOR instruments and the ORAU 

responses are primarily offered as quality control to assure UCOR instruments do not grossly 

under-respond or over-respond to contamination. The conclusion is that the UCOR instruments 

reasonably respond to both alpha- and beta-emitting contaminants, though an upper bound of 

200,000 cpm beta must be considered during screening criteria calculations. 
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Table 3.2. Summary of Smear Measurement Data and Laboratory Analysis Decisions 

    ORAU Instruments UCOR Instruments   
  

 
Model 43-92 - Alpha Model 44-9 - Beta Model 43-93 - Alpha Model 44-9 - Beta 

 
Bldg. Smear ID 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Lab. 
Analysis 

3001 3001-1239-001 3 1 58 14 2 2 84 42 NO 
  3001-1239-002 2 0 147 103 1 1 113 71 YES 
  3001-16-007 4 2 89 45 7 7 122 80 NO 
  3001-16-003 1 0 130 86 0 0 141 99 NO 
  3001-16-002 5 3 161 117 4 4 184 142 NO 
  3001-16-005 9 7 411 367 11 11 252 210 YES 
  3001-16-006 6 4 368 324 4 4 283 241 NO 
  3001-16-001 12 10 434 390 6 6 548 506 NO 
  3001-16-009 0 0 491 447 4 4 604 562 YES 
  3001-16-008 11 9 1589 1545 4 4 1536 1494 YES 
  3001-16-004 1962 1960 294,411 294,367 1249 1249 200,000+ — NO 

3010 3010-41-003 3 1 84 40 0 0 107 65 NO 
  3010-41-001 0 0 500 456 1 1 474 432 YES 
  3010-41-009 3 1 632 588 0 0 680 638 NO 
  3010-41-002 3 1 593 549 1 1 720 678 NO 
  3010-41-007 1 0 1005 961 0 0 1221 1179 NO 
  3010-41-010 1 0 1138 1094 0 0 1398 1356 YES 
  3010-41-008 0 0 1731 1687 4 4 1972 1930 NO 
  3010-41-006 0 0 1760 1716 0 0 2121 2079 NO 
  3010-41-004 2 0 2233 2189 0 0 2231 2189 YES 
  3010-41-005 2 0 3784 3740 0 0 4222 4180 YES 

3028 3028-87-002 34 32 56 12 33 33 55 13 NO 
  3028-79-003 98 96 57 13 121 121 57 15 YES 
  3028-87-003 500 498 47 3 232 232 66 24 YES 
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Table 3.2. Summary of Smear Measurement Data and Laboratory Analysis Decisions 

    ORAU Instruments UCOR Instruments   
  

 
Model 43-92 - Alpha Model 44-9 - Beta Model 43-93 - Alpha Model 44-9 - Beta 

 
Bldg. Smear ID 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Lab. 
Analysis 

 3028  3028-79-005 14 12 60 16 14 14 66 24 NO 
cont.  3028-79-004 60 58 53 9 50 50 73 31 YES 

  3028-87-004 69 67 77 33 51 51 74 32 YES 
  3028-87-001 13 11 81 37 15 15 83 41 NO 
  3028-87-005 481 479 86 42 518 518 91 49 YES 
  3028-79-002 178 176 64 20 142 142 112 70 NO 
  3028-79-001 3280 3278 106 62 2247 2247 172 130 YES 

3029 3029-98-004 2 0.4 156 112 3 3 93 51 NO 
  3029-95-001 27 25 94 50 22 22 94 52 YES 
  3029-95-002 1 0 107 63 3 3 97 55 YES 
  3029-98-002 3 1.4 97 53 4 4 101 59 NO 
  3029-98-006 5 3.4 175 131 6 6 120 78 YES 
  3029-98-008 1 0 165 121 5 5 174 132 YES 
  3029-98-005 2 0.4 231 187 3 3 180 138 NO 
  3029-98-003 2 0.4 331 287 3 3 391 349 NO 
  3029-98-001 0 0 1443 1399 1 1 1560 1518 YES 
  3029-98-007 1 0 10,619 10,575 3 3 9304 9262 YES 

3038 3038-NL-001 3 1 72 28 8 8 51 9 YES 
  3038-AHF-001 32 30 68 24 21 21 78 36 YES 
  3038-SL-002 10 8 63 19 14 14 91 49 YES 
  3038-SL-001 96 94 158 114 96 96 144 102 YES 
  3038-SHIP-001 3 1 158 114 9 9 186 144 YES 

3042 3042-181-001 0 0 66 22 2 2 71 29 YES 
 3042-170-002 1 0 67 23 4 4 77 35 NO 
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Table 3.2. Summary of Smear Measurement Data and Laboratory Analysis Decisions 

    ORAU Instruments UCOR Instruments   
  

 
Model 43-92 - Alpha Model 44-9 - Beta Model 43-93 - Alpha Model 44-9 - Beta 

 
Bldg. Smear ID 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Lab. 
Analysis 

3042  3042-178-001 2 0 158 114 1 1 186 144 YES 
cont.  3042-170-001 37 35 170 126 30 30 268 226 NO 

  3042-175-001 6 4 470 426 2 2 515 473 YES 
  3042-178-002 5 3 416 372 0 0 526 484 NO 
  3042-177-001 15 13 1523 1479 11 11 1762 1720 YES 
  3042-170-005 4 2 5061 5017 7 7 4620 4578 NO 
  3042-170-003 67 65 10,696 10,652 58 58 9820 9778 NO 
  3042-170-004 42 40 39,668 39,624 43 43 25,752 25,710 NO 
  3042-170-006 706 704 83,587 83,543 551 551 41,091 41,049 YES 

3517 3517-266-004 2 0.4 83 39 6 6 88 46 NO 
  3517-266-002 4 2.4 164 120 2 2 189 147 NO 
  3517-266-005 8 6.4 114 70 5 5 201 159 YES 
  3517-266-001 2 0.4 164 120 4 4 210 168 NO 
  3517-266-003 6 4.4 220 176 5 5 241 199 YES 

 
3517-261-003 0 0 911 867 10 10 998 956 YES 

  3517-261-005 2 0.4 2533 2489 8 8 2618 2576 NO 
  3517-261-004 0 0 5167 5123 4 4 5285 5243 NO 
  3517-261-002 6 4.4 7515 7471 7 7 6399 6357 YES 
  3517-261-001 3 1.4 9111 9067 7 7 7548 7506 YES 

4507 4507-1874-002 4 2.4 63 19 5 5 48 6 NO 
  4507-1874-005 1 0 66 22 5 5 63 21 NO 
  4507-1926-001 1 0 50 6 5 5 71 29 YES 
  4507-1874-001 6 4.4 74 30 4 4 78 36 NO 
  4507-1874-003 5 3.4 101 57 5 5 86 44 YES 
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Table 3.2. Summary of Smear Measurement Data and Laboratory Analysis Decisions 

    ORAU Instruments UCOR Instruments   
  

 
Model 43-92 - Alpha Model 44-9 - Beta Model 43-93 - Alpha Model 44-9 - Beta 

 
Bldg. Smear ID 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Gross 
cpm 

Net 
cpm 

Lab. 
Analysis 

4507  4507-284-002 2 0.4 106 62 4 4 92 50 NO 
cont.  4507-282-001 7 5.4 126 82 11 11 130 88 YES 

  4507-1874-006 3 1.4 201 157 5 5 166 124 NO 
  4507-284-001 5 3.4 389 345 3 3 410 368 YES 
  4507-1874-004 6 4.4 1154 1110 5 5 1077 1035 YES 
  Avg. BKG 1.6   44.3   0.5   42.5     
  Discrete BKG 0 
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Fig. 3.1. Relationship Between ORAU and UCOR Instrument Responses—Alpha 
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Fig. 3.2. Relationship Between ORAU and UCOR Instrument Responses—Beta 

 
3.3 ANALYTICAL LABORATORY RESULTS 

Appendix C presents a facility-specific statistical summary of analytical laboratory results. Listed 

parameters include the analyte (i.e., radionuclide) name; frequency of detection; and the detected 

minimum, maximum, mean, and standard deviation values. Results for 24 analytes are reported 

including isotopes of americium, carbon, cesium, cobalt, curium, europium, hydrogen (i.e., tritium), 

iodine, neptunium, nickel, plutonium, protactinium, radium, technetium, thorium, and uranium. 

Note Sr-90 is reported as total radioactive strontium, given Sr-90 is the most likely form of 

strontium associated with facility operations.  

All laboratory analytical data were verified and Level-III validated by the SMO. No data were 

rejected. Analytical results for Am-241 were reported by the analytical laboratory using both gamma 
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spectroscopy and alpha spectroscopy methods for some samples. As a general rule, alpha 

spectroscopy, which involves element-specific chemical separation, provides lower detection limits 

and associated data generally produce the more representative values. The alpha spectroscopic 

values are, therefore, used in the App. C summary. All analytical results are available in the Project 

Environmental Measurements System (PEMS) under the project name “ORNL ISO,” are managed 

and maintained by the SMO, and have been provided electronically to key ORNL S&M Project 

representatives.  

As a reminder, these data represent only those facilities and areas within facilities that were 

accessible by ORAU investigators and only the removable fraction of contamination. It is possible 

that the fixed fraction of contamination contains a different mixture of radionuclides. Also, 

analytical results are reported as pCi/sample, though it is assumed the activity could be averaged 

over a PPE article, such as a Tyvek suit. For a Tyvek suit example, the results would be interpreted 

as pCi/200 grams. This scenario assumes contamination was transferred to a small portion of the 

suit during routine S&M project activities, and the balance of the suit contains no detectable 

contamination.  

Table 3.3 presents the same data used on App. C but blocked into one large population independent 

of facility. Note that statistics are presented for detected analytes only. Results indicate the primary 

removable contaminants are the fission products Cs-137 and Sr-90 with high frequency of detection 

and reported concentrations. The most prominent alpha emitters are Am-241 and Cm-243/244 

considering frequency of detection and reported concentrations combined. Thorium-230 was 

detected in the majority of samples but at low activity levels.  The radionuclides Np-237, Pa-231, and 

Th-232 were not detected in any of the samples and several other radionuclides were detected in 

fewer than 10 samples. These results demonstrate that a few long-lived fission products dominate 

the total population, followed by a few transuranics.   



 
 

S&M Project Screening Criteria Investigation 23 5118-SR-05-0 

Table 3.3. Summary of Laboratory Analytical Data for All Facilities Combined 

 Freq. of 
Detect 

Statistics for Detections (pCi/sample)a 
Radionuclide Min. Max. Avg. Median Std. Dev. 

Americium-241 25/40 2.49 3620 208 12.3 729 
Americium-243 1/40 2.92 2.92 2.92 2.92 — 
Carbon-14 5/40 236 3130 1110 620 1200 
Cesium-137 35/40 6.81 427,000 15,500 177 72,200 
Cobalt-60 8/40 19.4 22,000 3240 452 7610 
Curium-242 3/40 1.82 9.26 6.44 8.24 4.03 
Curium-243/244 19/40 2.70 15,900 1140 14.6 3630 
Europium-152 2/40 236 75,500 37,900 37,900 53,200 
Europium-154 1/40 19,400 19,400 19,400 19,400 — 
Iodine-129 4/40 4.31 453 121 13.7 221 
Neptunium-237 0/40 — — — — — 
Nickel-63 12/40 172 36,900 5670 669 11,900 
Plutonium-238 13/40 1.61 1210 175 22.2 351 
Plutonium-239/240 12/40 3.20 111 32.4 15.8 32.9 
Protactinium-231 0/40 — — — — — 
Radioactive Strontium (Total) 28/40 25.1 12,200 1610 186 3390 
Radium-226 1/40 92.2 92.2 92.2 92.2  
Technetium-99 17/40 5.72 2960 358 8.65 790 
Thorium-230 29/40 2.17 24.50 5.20 4.40 3.93 
Thorium-232 0/40 — — — — — 
Tritium 1/40 77,700 77,700 77,700 77,700 — 
Uranium-233/234 15/40 1.76 33.9 6.37 3.33 8.10 
Uranium-235/236 1/40 3.61 3.61 3.61 3.61 — 
Uranium-238 2/40 1.71 9.85 5.78 5.78 5.76 

a Values rounded to three significant digits 

 
3.4 SMEAR MEASUREMENT AND ANALYTICAL RESULTS 

Radiation measurement data summarized in Sect. 3.2 and laboratory analytical data summarized in 

Sect. 3.3 are combined here for a high-level analysis of project results. The objective is to identify 

noteworthy trends and to state general observations based on a cursory review of investigation 

results. It is presumed that ORNL S&M Project representatives will perform a more rigorous 

analysis in their attempt to develop screening criteria for waste acceptance at EMWMF.  
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The plots presented in Appendix D are divided into two primary groups: 1) results associated with 

reactor facilities 3001, 3010, and 3042; and 2) results associated with non-reactor facilities 3028, 

3029, 3038, 3517, and 4507. This grouping was used assuming reactor facilities would most likely 

contain a similar contaminant mixture (i.e., long-lived fission products), while non-reactor facilities 

could produce a broad and varying range of contaminants. Plots use colors and symbols to 

distinguish between facilities within the group. 

Within each group, data were divided into subgroups based on the type of radiation (alpha or beta) 

that is most commonly associated with each radionuclide. In some cases, a radionuclide is associated 

with both alpha and beta radiation, and is therefore, included in both subgroups. For example, Cm-

242 is included only in the alpha radiation subgroup, Cs-137 is included only in the beta radiation 

subgroup, but U-238 is included in both subgroups because it is an alpha emitter that produces 

short-lived beta emitting decay products.  

Each App. D plot shows net alpha or beta cpm on the x-axis and laboratory-reported concentration 

in pCi/sample on the y-axis. The cpm values are as measured using UCOR instruments. Only 

detected pCi/sample results are included in plots, thus plots for rarely-detected analytes like tritium 

and I-129 will be sparsely populated or omitted. A non-detected is defined here as a laboratory 

analytical result flagged by the SMO validator as “U” (non-detected) or “UJ” (non-detected and 

estimated). All plots are presented using a log-log scale given the large range of both cpm and 

pCi/sample values in the dataset. As in the App. C summary, plots for Am-241 include results 

reported using the alpha spectrometric analytical method.  

For the reactor group, the Am-241 is the most notable alpha emitter and Cs-137 is the most notable 

beta emitter. Figure 3.3 presents the plot of pCi/sample of Am-241 versus cpm alpha. The plot 

suggests a linear relationship between Am-241 and alpha count rate in Bldg. 3042, though Am-241 

was not detected in Bldg. 3010 samples. Figure 3.4 presents a plot of pCi/sample of Cs-137 versus 

cpm beta. The plot suggests a linear relationship in all three reactor buildings, most obviously in 

Bldg. 3042. The two detected results for Bldg. 3010 fall well outside the Bldg. 3001 and 30142 

populations, suggesting the beta response is due in large part to other removable contaminants. The 

App. C data summary indeed shows that other beta emitters are present on Bldg. 3010 smears, most 

notably Co-60 and Tc-99.  
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For the non-reactor group, the Cm-243/234 is the most notable alpha emitter and Cs-137 is the 

most notable beta emitter. Figure 3.5 presents the plot of pCi/sample of Cm-243/234 versus cpm 

alpha. The plot suggests a linear relationship between Cm-243/234 and alpha count rate in 

Bldgs. 3028 and 3029, though Cm-243/234 was not detected in Bldg. 3038 samples. Figure 3.6 

presents a plot of pCi/sample of Cs-137 versus cpm beta. The plot suggests a linear relationship in 

all non-reactor buildings, though the scale of activity varies by facility.  

This combined analysis of radiation measurement and laboratory analytical data is supplemented by 

the process knowledge reviews conducted by ORAU investigators. These reviews identified existing 

facility documentation that adequately described the facilities’ physical descriptions, operational 

histories, list of likely contaminants, and other information that future investigators could use to 

plan waste disposition activities. Key reference documents include the following: 

• An Account of Oak Ridge National Laboratory’s Thirteen Nuclear Reactors (ORNL 2009) for Bldgs. 

3001, 3005, 3010, and 3042; 

• Oak Ridge National Laboratory – Site Description (ORAU 2006) for all subject facilities;  

• Preliminary Hazard Screening for Building 3001, Oak Ridge Graphite Reactor, and Support Buildings 

(3002, 3003, and 3018) Oak Ridge National Laboratory, Oak Ridge Tennessee (UCOR 2013a); 

• Preliminary Hazard Screening for Miscellaneous Areas and Activities at ORNL, Oak Ridge, Tennessee, 

Rev. 7 and Rev. 10 (UCOR 2011a and 2013b) for Bldg. 3005;  

• Preliminary Hazard Screening for Buildings 3010, 3009, & 3119 Oak Ridge National Laboratory, Oak 

Ridge, Tennessee (UCOR 2013c) for Bldg. 3010; 

• Hazard Assessment Document for Building 3028, Oak Ridge National Laboratory, Oak Ridge, 

Tennessee (UCOR 2012) for Bldg. 3028; 

• Preliminary Hazard Screening for the Source Development Laboratory (UCOR 2011b) for Bldg. 3029; 

• Documented Safety Analysis for Building 3038 Isotope Development Laboratory Oak Ridge National 

Laboratory Oak Ridge, Tennessee (BJC 2005) for Bldg. 3038; 
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• Hazards Assessment Document for the Oak Ridge Research Reactor, Building 3042, Oak Ridge National 

Laboratory, Oak Ridge, Tennessee (UCOR 2013d) for Bldg. 3042;  

• Documented Safety Analysis for Building 3517, Fission Product Development Laboratory, Oak Ridge, 

Tennessee (UCOR 2013e) for Bldg. 3517; 

• Hazard Assessment Document for Buildings 4507, High Radiation Level Chemical Development Facility, 

Oak Ridge National Laboratory, Oak Ridge, Tennessee, (UCOR 2013f) for Bldg. 3517; and 

• Hazard Assessment Document for the Homogeneous Reactor Experiment, Bldg. 7500 at the Oak Ridge 

National Laboratory, Oak Ridge, Tennessee (UCOR 2013g) for Bldg. 7500. 

Due to time and access constraints, ORAU investigators were unable to produce detailed lists of 

hazardous items and substances such as potential polychlorinated biphenyl reservoirs, asbestos 

containing materials, etc. ORAU investigators were able to interview some current and former site 

personnel with facility-specific historical knowledge. These “living memory” summaries are 

presented in App. E of this report. Investigators also prepared summaries of the types and extent of 

chemical contamination and hazardous materials of concern that were observed during a recent tour 

of the subject facilities. These summaries are presented in App. F of this report. 
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Fig. 3.3. Alpha cpm vs. pCi/sample of Am-241 in the Reactor Building Group 
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Fig. 3.4. Beta cpm vs. pCi/sample of Cs-137 in the Reactor Building Group 
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Fig. 3.5. Alpha cpm vs. pCi/sample of Cm-243/244 in the Non-reactor Building Group 
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Fig. 3.6. Beta cpm vs. pCi/sample of Cs-137 in the Non-reactor Building Group 

 

4. SUMMARY AND CONCLUSION 

As requested by DOE, ORAU collected and analyzed removable activity levels across accessible 

ORNL S&M Project facilities. Seventy-two masselin LAWs were collected by ORAU investigators 

from seven facilities (Bldgs. 3001, 3010, 3028, 3029, 3042, 3517, and 4507), and ORNL S&M Project 

personnel provided an additional 100 standard paper smears for one inaccessible facility (Bldg. 

3038). Two of the target facilities (Bldgs. 3005 and 7500) were inaccessible during the fieldwork 

phase of the project, and the ORNL S&M Project were unable to provide smears within the same 

window of opportunity; therefore, no smear data are available for these facilities.  
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Alpha and beta radiation levels were measured on available smears and 40 samples were ultimately 

selected by ORAU and ORNL S&M project personnel for submittal to a SMO laboratory. The 

analytical laboratory analyzed the samples for 24 radiological analytes, and the SMO validated 

laboratory data packages. No data were rejected.  

A review of alpha and beta measurement data show ORAU and UCOR instruments produced 

consistent cpm responses, and smears successfully represented a wide range of contamination levels 

across facilities. The analytical data also show a wide range of activity levels and a mixture of 

facility-specific isotopic constituents. Most notable among these constituents is the fission product 

Cs-137, which appears to produce a linear relationship between detector response (beta) and 

removable concentration.  

This report presents the methods for collecting the data and radiation measurement results for all 

LAWs or standard paper smear composites (for Bldg. 3038). Laboratory analytical data summarized 

herein have been provided to ORNL S&M Project personnel and are available in PEMS under 

project name ORNL ISO. ORNL S&M project personnel may use these data to develop facility-

specific screening criteria for waste disposition planning, assuming stakeholder approvals are 

obtained. ORAU’s objective was to provide the data within the approved budgetary and temporal 

boundary conditions. This report concludes ORAU’s scope. The ORNL S&M Project or future 

planners may use this data and process knowledge to develop screening criteria, if necessary.  
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APPENDIX A  

FACILITY MAPS SHOWING SMEAR LOCATIONS  



Building 3001

*The locations of samples listed to the left of the figure could not be illustrated due to classification restrictions
Samples Taken in Room 110A

3001-1239-001

3001-1239-002

3001-16-001*
3001-16-002
3001-16-003
3001-16-004
3001-16-005
3001-16-006
3001-16-007
3001-16-008
3001-16-009

A-1



 

A-2



  

A-3



  

A-4



  

A-5



0   

A-6



 

  

A-7



 

  

A-8



A-9



 

A-10



 

  5118-SR-05-0 

APPENDIX B 

PHOTOGRAPHS OF SMEAR LOCATIONS 



Sample Photographs and Location Descriptions for Building 3001 
3001-1239-001 top of pipe labeled (Loc.4) 3001-1239-002 above valve labeled (Loc. 10) (Sampled) 

  
3001-16-001 on floor edge of dried water mark 3001-16-002 on floor in front of pump 

  
3001-16-003 floor east of trench at bottom of stairs 3001-16-004 floor at base of 2nd column 

  
 

B-1



Sample Photographs and Location Descriptions for Building 3001 
3001-16-005 on floor south of 2nd column (Sampled) 3001-16-006 on floor north side corner of column 

  
3001-16-007 on floor near pipe & edge of trench 3001-16-008 in trench at foot of ladder (Sampled) 

  
3001-16-009 in trench in front of motor (Sampled) 

 
 

B-2



Sample Photographs and Location Descriptions for Building 3010 
3010-41-001 inside pool wall (Sampled) 3010-41-002 inside coolant pool trench (Sampled) 

  
3010-41-003 on pipes in coolant pool 3010-41-004 in pool on duct at water line (Sampled) 

  
3010-41-005 on monitoring equip (Sampled) 3010-41-006 on round casing inside pool wall 

  
 

B-3



Sample Photographs and Location Descriptions for Building 3010 
3010-41-007 on platform brace over coolant pool 3010-41-008 on tubing in pool west wall 

  
3010-41-009 on guard over pipe south wall 3010-41-010 in pool trench south wall (Sampled) 

  
 

 

 

 

 

 

 

 

 

B-4



Sample Photographs and Location Descriptions for Building 3028 
3028-79-001 on floor in corner (Sampled) 3028-79-002 on floor 

  
3028-79-003 on floor by filter bank (Sampled) 3028-79-004 on floor in front of door (Sampled) 

  
3028-79-005 on floor by chiller 3028-87-001 on floor southeast corner 

  
 

B-5



Sample Photographs and Location Descriptions for Building 3001 
3028-87-002 on floor near door 3028-87-003 on floor by platform ladder (Sampled) 

  
3028-87-004 on floor east side of cell (Sampled) 3028-87-005 on lower ledge east wall of sell (Sampled) 
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Sample Photographs and Location Descriptions for Building 3029 
3029-95-001 bottom of sink left of drain (Sampled) 3029-95-002 bottom of sink right of drain (Sampled) 

  
3029-98-001 on ledge near  north wall (Sampled) 3029-98-002 in drip pan below glove box NE corner 

  
3029-98-003 in floor NE corner of ex cobalt storage 3029-98-004 in drip pan below glove box 

  
 

B-7



Sample Photographs and Location Descriptions for Building 3029 
3029-98-005 in floor near glove box drip pan 3029-98-006 in floor south of cobalt area (Sampled) 

  
3029-98-007 on stanchion at CA entrance (Sampled) 3029-98-008 on floor south of 3029-98-005 (Sampled) 
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Sample Photographs and Location Descriptions for Building 3042 
3042-170-001 NE side of pool on instr. cover 3042-170-002 NE side of pool on conduit 

  
3042-170-003 South side of pool on aluminum cover 3042-170-004 South side interior wall on SS piping 

  
3042-170-005 on two pipes SW interior wall 3042-170-006 on west interior wall trough (Sampled) 
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Sample Photographs and Location Descriptions for Building 3042 
3042-175-001 from Stainless Bowls (Sampled) 3042-177-001 in sink near drain (Sampled) 

  
3042-178-001 on floor near canister (Sampled) 3042-178-002 top of canister 

  
3042-181-001 in sink near drain (Sampled) 
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Sample Photographs and Location Descriptions for Building 3517 
3517-261-001 on floor& rope (Sampled) 3517-261-002 on floor & cap (Sampled) 

  
3517-261-003 on first stop of ladder (Sampled) 3517-261-004 on floor flaking paint 

  
3517-261-005 on shackles in bucket 3517-266-001 floor in front of process drain pipe 
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Sample Photographs and Location Descriptions for Building 3517 
3517-266-002 top of black rail front of cell 13 3517-266-003 top of stainless tank (Sampled) 

  
3517-266-004 behind shielding between cell 10&11 3517-266-005 on floor behind shielding (Sampled) 
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Sample Photographs and Location Descriptions for Building 4507 
4507-282-001on floor in the corner (Sampled) 4507-284-001on lid of lead pig (Sampled) 

  
4507-284-002 on floor at support base 4507-1874-001on floor from oil stained area 

  
4507-1874-002 on floor in front of hot cell door 4507-1874-003 top of herculite (Sampled) 
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Sample Photographs and Location Descriptions for Building 4507 
4507-1874-004 on floor near absorb. pig (Sampled) 4507-1874-005 on floor beside drill press 

  
4507-1874-006 on floor adjacent to smear 003 4507-1926-001 around filter & inlet (Sampled) 
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APPENDIX C  

STATISTICAL SUMMARY OF LABORATORY ANALYTICAL RESULTS 



Bldg
ID Radionuclide Name Freq.

of Det. Units Det.
Min

Det.
Max

Det.
Ave

Det.
Median

Det.
StdDev

3001 Americium-241 3/4 pCi/sample 2.76 7.35 5.12 5.25 2.30
3001 Americium-243 0/4 pCi/sample
3001 Carbon-14 0/4 pCi/sample
3001 Cesium-137 3/4 pCi/sample 845 3010 2100 2440 1120
3001 Cobalt-60 0/4 pCi/sample
3001 Curium-242 0/4 pCi/sample
3001 Curium-243/244 0/4 pCi/sample
3001 Europium-152 0/4 pCi/sample
3001 Europium-154 0/4 pCi/sample
3001 Iodine-129 0/4 pCi/sample
3001 Neptunium-237 0/4 pCi/sample
3001 Nickel-63 0/4 pCi/sample
3001 Plutonium-238 0/4 pCi/sample
3001 Plutonium-239/240 3/4 pCi/sample 12.9 60.3 40.7 49.0 24.8
3001 Protactinium-231 0/4 pCi/sample
3001 Radioactive Strontium (Total) 3/4 pCi/sample 627 2630 1440 1060 1050
3001 Radium-226 0/4 pCi/sample
3001 Technetium-99 4/4 pCi/sample 5.72 8.61 7.87 8.57 1.43
3001 Thorium-230 3/4 pCi/sample 4.75 5.69 5.28 5.41 0.483
3001 Thorium-232 0/4 pCi/sample
3001 Tritium 0/4 pCi/sample
3001 Uranium-233/234 1/4 pCi/sample 11.7 11.7 11.7 11.7
3001 Uranium-235/236 0/4 pCi/sample
3001 Uranium-238 0/4 pCi/sample
3010 Americium-241 0/4 pCi/sample
3010 Americium-243 0/4 pCi/sample
3010 Carbon-14 4/4 pCi/sample 236 3130 1070 458 1380
3010 Cesium-137 2/4 pCi/sample 64.1 177 121 121 79.8
3010 Cobalt-60 4/4 pCi/sample 293 2020 946 735 753
3010 Curium-242 1/4 pCi/sample 1.82 1.82 1.82 1.82
3010 Curium-243/244 0/4 pCi/sample
3010 Europium-152 0/4 pCi/sample
3010 Europium-154 0/4 pCi/sample
3010 Iodine-129 2/4 pCi/sample 4.31 8.30 6.31 6.31 2.82
3010 Neptunium-237 0/4 pCi/sample
3010 Nickel-63 4/4 pCi/sample 364 1760 1240 1410 622
3010 Plutonium-238 0/4 pCi/sample
3010 Plutonium-239/240 0/4 pCi/sample
3010 Protactinium-231 0/4 pCi/sample
3010 Radioactive Strontium (Total) 1/4 pCi/sample 28.6 28.6 28.6 28.6
3010 Radium-226 1/4 pCi/sample 92.2 92.2 92.2 92.2
3010 Technetium-99 4/4 pCi/sample 342 2960 1410 1170 1170
3010 Thorium-230 2/4 pCi/sample 2.62 24.5 13.6 13.6 15.5
3010 Thorium-232 0/4 pCi/sample
3010 Tritium 0/4 pCi/sample
3010 Uranium-233/234 2/4 pCi/sample 4.53 7.91 6.22 6.22 2.39
3010 Uranium-235/236 0/4 pCi/sample
3010 Uranium-238 1/4 pCi/sample 9.85 9.85 9.85 9.85
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Bldg
ID Radionuclide Name Freq.

of Det. Units Det.
Min

Det.
Max

Det.
Ave

Det.
Median

Det.
StdDev

3028 Americium-241 6/6 pCi/sample 12.6 383 96.6 47.2 143
3028 Americium-243 1/6 pCi/sample 2.92 2.92 2.92 2.92
3028 Carbon-14 0/6 pCi/sample
3028 Cesium-137 6/6 pCi/sample 6.81 35.6 19.0 16.6 12.1
3028 Cobalt-60 0/6 pCi/sample
3028 Curium-242 1/6 pCi/sample 8.24 8.24 8.24 8.24
3028 Curium-243/244 6/6 pCi/sample 182 15900 3370 617 6200
3028 Europium-152 0/6 pCi/sample
3028 Europium-154 0/6 pCi/sample
3028 Iodine-129 0/6 pCi/sample
3028 Neptunium-237 0/6 pCi/sample
3028 Nickel-63 1/6 pCi/sample 172 172 172 172
3028 Plutonium-238 5/6 pCi/sample 3.76 1210 300 119 511
3028 Plutonium-239/240 4/6 pCi/sample 9.79 66.7 27.0 15.8 26.6
3028 Protactinium-231 0/6 pCi/sample
3028 Radioactive Strontium (Total) 4/6 pCi/sample 25.1 72.2 41.6 34.6 20.9
3028 Radium-226 0/6 pCi/sample
3028 Technetium-99 1/6 pCi/sample 8.65 8.65 8.65 8.65
3028 Thorium-230 6/6 pCi/sample 2.84 5.02 4.00 4.10 0.872
3028 Thorium-232 0/6 pCi/sample
3028 Tritium 0/6 pCi/sample
3028 Uranium-233/234 2/6 pCi/sample 2.50 3.33 2.92 2.92 0.587
3028 Uranium-235/236 0/6 pCi/sample
3028 Uranium-238 1/6 pCi/sample 1.71 1.71 1.71 1.71
3029 Americium-241 2/6 pCi/sample 2.83 4.52 3.68 3.68 1.20
3029 Americium-243 0/6 pCi/sample
3029 Carbon-14 0/6 pCi/sample
3029 Cesium-137 6/6 pCi/sample 121 47100 9050 744 18800
3029 Cobalt-60 2/6 pCi/sample 19.4 27.3 23.4 23.4 5.59
3029 Curium-242 0/6 pCi/sample
3029 Curium-243/244 3/6 pCi/sample 10.3 181 74.9 33.3 92.6
3029 Europium-152 0/6 pCi/sample
3029 Europium-154 0/6 pCi/sample
3029 Iodine-129 0/6 pCi/sample
3029 Neptunium-237 0/6 pCi/sample
3029 Nickel-63 2/6 pCi/sample 895 23800 12300 12300 16200
3029 Plutonium-238 1/6 pCi/sample 19.3 19.3 19.3 19.3
3029 Plutonium-239/240 0/6 pCi/sample
3029 Protactinium-231 0/6 pCi/sample
3029 Radioactive Strontium (Total) 5/6 pCi/sample 47.4 1570 373 69.3 670
3029 Radium-226 0/6 pCi/sample
3029 Technetium-99 0/6 pCi/sample
3029 Thorium-230 4/6 pCi/sample 4.71 8.39 6.07 5.60 1.62
3029 Thorium-232 0/6 pCi/sample
3029 Tritium 0/6 pCi/sample
3029 Uranium-233/234 1/6 pCi/sample 2.27 2.27 2.27 2.27
3029 Uranium-235/236 0/6 pCi/sample
3029 Uranium-238 0/6 pCi/sample
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Bldg
ID Radionuclide Name Freq.

of Det. Units Det.
Min

Det.
Max

Det.
Ave

Det.
Median

Det.
StdDev

3038 Americium-241 5/5 pCi/sample 2.49 754 159 10.6 333
3038 Americium-243 0/5 pCi/sample
3038 Carbon-14 0/5 pCi/sample
3038 Cesium-137 3/5 pCi/sample 7.16 351 130 32.2 192
3038 Cobalt-60 0/5 pCi/sample
3038 Curium-242 0/5 pCi/sample
3038 Curium-243/244 0/5 pCi/sample
3038 Europium-152 0/5 pCi/sample
3038 Europium-154 0/5 pCi/sample
3038 Iodine-129 0/5 pCi/sample
3038 Neptunium-237 0/5 pCi/sample
3038 Nickel-63 0/5 pCi/sample
3038 Plutonium-238 1/5 pCi/sample 22.2 22.2 22.2 22.2
3038 Plutonium-239/240 0/5 pCi/sample
3038 Protactinium-231 0/5 pCi/sample
3038 Radioactive Strontium (Total) 1/5 pCi/sample 91.9 91.9 91.9 91.9
3038 Radium-226 0/5 pCi/sample
3038 Technetium-99 1/5 pCi/sample 8.59 8.59 8.59 8.59
3038 Thorium-230 4/5 pCi/sample 2.17 5.36 3.91 4.06 1.32
3038 Thorium-232 0/5 pCi/sample
3038 Tritium 0/5 pCi/sample
3038 Uranium-233/234 1/5 pCi/sample 1.76 1.76 1.76 1.76
3038 Uranium-235/236 0/5 pCi/sample
3038 Uranium-238 0/5 pCi/sample
3042 Americium-241 4/5 pCi/sample 3.82 3620 926 39.8 1800
3042 Americium-243 0/5 pCi/sample
3042 Carbon-14 1/5 pCi/sample 1280 1280 1280 1280
3042 Cesium-137 5/5 pCi/sample 150 427000 91600 3190 188000
3042 Cobalt-60 2/5 pCi/sample 78.8 22000 11000 11000 15500
3042 Curium-242 0/5 pCi/sample
3042 Curium-243/244 2/5 pCi/sample 2.70 1050 526 526 741
3042 Europium-152 2/5 pCi/sample 236 75500 37900 37900 53200
3042 Europium-154 1/5 pCi/sample 19400 19400 19400 19400
3042 Iodine-129 2/5 pCi/sample 19.0 453 236 236 307
3042 Neptunium-237 0/5 pCi/sample
3042 Nickel-63 2/5 pCi/sample 442 36900 18700 18700 25800
3042 Plutonium-238 3/5 pCi/sample 4.71 607 240 108 322
3042 Plutonium-239/240 2/5 pCi/sample 28.5 111 69.8 69.8 58.3
3042 Protactinium-231 0/5 pCi/sample
3042 Radioactive Strontium (Total) 4/5 pCi/sample 25.8 12200 3110 105 6060
3042 Radium-226 0/5 pCi/sample
3042 Technetium-99 5/5 pCi/sample 5.81 357 77.7 8.62 156
3042 Thorium-230 3/5 pCi/sample 3.87 6.49 4.85 4.18 1.43
3042 Thorium-232 0/5 pCi/sample
3042 Tritium 0/5 pCi/sample
3042 Uranium-233/234 2/5 pCi/sample 6.44 7.01 6.73 6.73 0.403
3042 Uranium-235/236 0/5 pCi/sample
3042 Uranium-238 0/5 pCi/sample
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Bldg
ID Radionuclide Name Freq.

of Det. Units Det.
Min

Det.
Max

Det.
Ave

Det.
Median

Det.
StdDev

3517 Americium-241 1/5 pCi/sample 66.7 66.7 66.7 66.7
3517 Americium-243 0/5 pCi/sample
3517 Carbon-14 0/5 pCi/sample
3517 Cesium-137 5/5 pCi/sample 67.4 12100 3730 1040 5140
3517 Cobalt-60 0/5 pCi/sample
3517 Curium-242 1/5 pCi/sample 9.26 9.26 9.26 9.26
3517 Curium-243/244 5/5 pCi/sample 4.78 14.6 8.66 8.24 3.66
3517 Europium-152 0/5 pCi/sample
3517 Europium-154 0/5 pCi/sample
3517 Iodine-129 0/5 pCi/sample
3517 Neptunium-237 0/5 pCi/sample
3517 Nickel-63 2/5 pCi/sample 297 369 333 333 50.9
3517 Plutonium-238 1/5 pCi/sample 1.61 1.61 1.61 1.61
3517 Plutonium-239/240 0/5 pCi/sample
3517 Protactinium-231 0/5 pCi/sample
3517 Radioactive Strontium (Total) 5/5 pCi/sample 577 11100 4620 1150 5280
3517 Radium-226 0/5 pCi/sample
3517 Technetium-99 0/5 pCi/sample
3517 Thorium-230 4/5 pCi/sample 3.06 5.46 4.23 4.19 0.996
3517 Thorium-232 0/5 pCi/sample
3517 Tritium 1/5 pCi/sample 77700 77700 77700 77700
3517 Uranium-233/234 2/5 pCi/sample 3.07 3.77 3.42 3.42 0.495
3517 Uranium-235/236 0/5 pCi/sample
3517 Uranium-238 0/5 pCi/sample
4507 Americium-241 4/5 pCi/sample 5.29 12.3 9.69 10.6 3.26
4507 Americium-243 0/5 pCi/sample
4507 Carbon-14 0/5 pCi/sample
4507 Cesium-137 5/5 pCi/sample 11.3 1630 612 127 754
4507 Cobalt-60 0/5 pCi/sample
4507 Curium-242 0/5 pCi/sample
4507 Curium-243/244 3/5 pCi/sample 4.52 10.5 6.54 4.60 3.43
4507 Europium-152 0/5 pCi/sample
4507 Europium-154 0/5 pCi/sample
4507 Iodine-129 0/5 pCi/sample
4507 Neptunium-237 0/5 pCi/sample
4507 Nickel-63 1/5 pCi/sample 181 181 181 181
4507 Plutonium-238 2/5 pCi/sample 3.22 4.57 3.9 3.9 0.955
4507 Plutonium-239/240 3/5 pCi/sample 3.2 11.5 6.45 4.65 4.43
4507 Protactinium-231 0/5 pCi/sample
4507 Radioactive Strontium (Total) 5/5 pCi/sample 40.5 2080 605 248 836
4507 Radium-226 0/5 pCi/sample
4507 Technetium-99 2/5 pCi/sample 8.65 8.72 8.69 8.69 0.0495
4507 Thorium-230 3/5 pCi/sample 3.37 5.38 4.16 3.72 1.07
4507 Thorium-232 0/5 pCi/sample
4507 Tritium 0/5 pCi/sample
4507 Uranium-233/234 4/5 pCi/sample 2.11 33.9 10.3 2.60 15.7
4507 Uranium-235/236 1/5 pCi/sample 3.61 3.61 3.61 3.61
4507 Uranium-238 0/5 pCi/sample
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Bldg
ID Radionuclide Name Freq.

of Det. Units Det.
Min

Det.
Max

Det.
Ave

Det.
Median

Det.
StdDev

All values rounded to three significant digits
Results are only shown for detected radionuclides
Standard Devation only calculated when there is more than one detect
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APPENDIX D  

PLOTS OF LABORATORY ANALYTICAL DATA VS. INSTRUMENT 

MEASUREMENT DATA 
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1. INTRODUCTION 

The following information is derived from interviews of individuals that have personal knowledge 
pertaining with the Graphite Reactor, Bldg. 3001. This information was collected as part of a process to 
capture historical insights, usually long after the relevant events occurred. The opinions and comments 
from interview participants have not been verified, and these statements may contain erroneous or 
incomplete information. 
 
Discussions were held with four individuals with experience at Bldg. 3001 ranging from 1959 through 
2002. One individual was a Chemical Operator, assigned to another facility; two were Facility Managers; 
and one Operations Supervisor assigned to other facilities. Two individuals are currently employed at the 
Oak Ridge National Laboratory (ORNL); one individual retired from ORNL in 2008 and continues to 
supply subcontract support to the ORNL for hot cell and glove box facilities; and one individual retired 
from the ORNL Isotopes Division in the early 1980s. 
 
 

2. INTERVIEWS 

The Chemical Operator stated that in late 1959, plutonium released from an adjacent facility 
contaminated Bldg. 3001. He and other Chemical Operators, laborers, and maintenance personnel from 
other facilities were sent to Bldg. 3001 to clean and decontaminate the entire facility. The facility was 
scrubbed clean from ceiling to floor, everything was wiped down. 
 
One of the Facility Managers served first as the Surveillance and Maintenance Engineer from 1993 to 
1995, then as the Facility Manager from 1995 to 2000, and continued to occupy office space there until 
2002. The graphite reactor remained internally contaminated. The floor was surveyed and radiological 
spots were found to be encased in the concrete areas where it was likely that spills occurred during the 
operational period. The floor was painted to block the activity. Radiological contamination was 
discovered on the wall below the hatch plates on the back side of the graphite reactor. The walls were 
cleaned and Plexiglas covers were placed over the hatch plates and sealed with caulk. When the wooden 
door leading into the hatch room was being replaced, contamination was found in the door jams and 
framing. The assumption was that the contamination was from the plutonium release that occurred from 
an adjacent facility in 1959 and contaminated nearby buildings and streets. Historical reports stated that 
Bldg. 3001 was washed down and repainted. A lot of radiological items were place into the canal. The 
items were removed and the canal was filled with grout/concrete. The Facility Manager heard a story 
about a break room sink drain that leaking. When the drain was removed, contamination was found. 
Mercury was also found in the drain joints. The drain was determined to be an old process line.  
 
The other Facility Manager served from the late 1990s to the early 2000s. There was an underwater canal, 
about 10–12-ft deep used to transfer the slugs. On one end there was a pit about 20-ft deep. Legacy 
sources were stored in the canal, as well as radioactive sources from other hot cell facilities that were 
dumped in there. Because the canal leaked, the sources were removed and the canal was filled with 
concrete. Other contaminated areas within the facility include the ductwork, the filter house, the reactor 
pile, and the openings around it. 
 
The Hot Cell Operations Supervisor was responsible for the removal of debris and highly irradiated 
sources from the canal in 1995. Upon completion, the canal was grouted. 
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1. INTRODUCTION  

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to  the Low-Intensity Testing Reactor, Bldg. 3005. This information was collected as part of a 
process to capture historical insights, usually long after the relevant events occurred. The opinions and 
comments from interview participants have not been verified, and these statements may contain erroneous 
or incomplete information. 
 
Discussions were held with two individuals with experience at Bldg. 3005 ranging from 1993 through 
2013. Both individuals have served in the capacity of Facility Manager. Both continue to provide support 
to ORNL facilities. 

2. INTERVIEWS 

One individual served as the Surveillance and Maintenance Facility Manager from 1993 to 1995, then as 
the Facility Manager from 1995–2000. He stated that the beryllium shielding was contained within the 
reactor. Lead paint flakes off in the high bay area. Until recent years, Health Physics personnel occupied 
one part of the facility. Plant and Equipment personnel occupied the other side.  
 
The other individual has served as the current Facility Manager since 2000. He stated that 
decommissioning and decontamination (D&D) work was completed earlier this month in the Annex, 
located in the northwest portion of the building. The trench located on the northwest side is contaminated 
with daughter products of reactor fuels. There is contamination in the control room area located on the 3rd 
floor in the southern part of the building. The reactor area on the upper floors is a radiological buffer area. 
The facility has electrical power, steam, and an active dry pipe sprinkler system for fire protection. The 
bottom floor on the west side currently is used for storage. The east side is vacant. The east side low roof 
is deteriorating and leaks. Mold and mildew is rampant in the east side of the building. The reactor 
ventilation system has been isolated. Other contaminated areas within the facility include the ducting, the 
filter house, the reactor pile and the openings around it. The Preliminary Hazard Screening (PHS) report 
and the Safety Authorization Basis (SAB) document are available for additional information. 
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1. INTRODUCTION  

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to the Bulk Shielding Reactor Facility, Building 3010. This information was collected as part 
of a process to capture historical insights, usually long after the relevant events occurred. The opinions 
and comments from interview participants have not been verified, and these statements may contain 
erroneous or incomplete information. 
 
Discussions were held with two individuals with experience at Building 3010 ranging from 1984 through 
2000. Both individuals were Facility Managers and both are currently employed at the Oak Ridge 
National Laboratory (ORNL). 
 
 

2. INTERVIEWS 

One Facility Manager served while the facility was operational from 1984 – 1986. He stated that the Bulk 
Shielding Reactor had a unique capability with a core that could be moved around in a pool and irradiate 
experiments while they sat stationary in different parts of the pool. In another area of the pool was the 
Pool Critical Assembly where Nuclear Engineering Departments from universities would conduct 
experiments.  
 
The other Facility Manager served from  late 1994 - 2000. He stated that the pool reactor had an 
aluminum liner between the concrete super structure and the walls. The 100,000 gallon pool was bled out 
from the bottom and replaced with approximately five gallons of demineralized water a minute to 
minimize corrosion. The control rods were removed, deactivated, and placed in B25 boxes that were 
encased in concrete for disposal. Most people that were involved with legacy operations in this facility 
have retired and many have passed away. 
 
Neither of these two individuals recalled or heard stories of contamination events that occurred in this 
facility. 
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1. INTRODUCTION 

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to Bldg. 3028. This information was collected as part of a process to capture historical insights, 
usually long after the relevant events occurred. The opinions and comments from interview participants 
have not been verified, and these statements may contain erroneous or incomplete information. 
 
Discussions were held with four individuals with experience in Building 3028 ranging from 1954 through 
present day. One was a Group Leader in the Isotopes Department, Operations Division between 1954 and 
1988; two were Chemical Operators, promoted to Operations Supervisors ranging from 1975 to  2008; 
and one was an Isotopes Technician. One individual is currently employed at the Oak Ridge National 
Laboratory (ORNL), one retired individual continues to supply subcontract support to the ORNL for hot 
cell and glove box facilities, and two individuals retired from the Isotopes Operations Division in 1980s.  
 
 

2. INTERVIEWS 

One retiree worked in several of the Isotopes Facilities during his forty-one year career as the Group 
Leader in the Isotopes Department, Operations Division. He was also responsible for the 
decommissioning and decontamination (D&D) of fourteen facilities, as well as the lead author of the 
ORNL Final D&D Report for Bldg. 3028. In the early years of his career he conducted shielding 
calculations for multiple processes. He was involved in the reactor production of isotopes, including the 
target materials, as well as research and development work to resolve transportation problems. He stated 
that the facility consisted of two cell blocks. One was a water shielded alpha handling facility where a 
substantial amount of curium-242, curium-244, and americium-241 work was done. The other block was 
an iodine-131 processing facility. Both cell blocks were decommissioned and decontaminated in the late 
1990s. Contamination was reduced to acceptable levels where they could have been taken apart, size 
reduced, and destroyed at that time. The central part of the building was four stories in order to 
accommodate the ion-exchange column for the separation of promethium-147.  The Xenon facility 
operated from the early 1960s through 1980.  Smear results, radiation levels, operations history, drawings, 
and drawing lists can be found in the ORNL Building 3028 D&D Final Report. 
 
One current employee served as Chemical Operator, then as an Operations Supervisor for Bldg. 3028, and 
was also involved in the decontamination and facility stabilization in the early 1990s. Short-life isotopes 
were processed on the west end of the building and the contamination in that area of the facility should be 
minimal. The alpha handling curium cells were all highly contaminated, including the back side of the 
cells and the crawl space under the cells. Curium levels were so high under the cells that they used three 
layers of coveralls in order to apply yellow strippable (peelable) paint to the crawl space under the cells. 
Two people had uptakes from that event. The pit behind the cell operating area was very contaminated 
where the valves discharged into the tanks. The upper floors were utilized for mice research and 
contamination levels were low there. At one time there was an attempt to dig out one of the drain lines 
between Bldgs. 3028 and 3029. They dug down ten feet and were getting 300R readings. The hole was 
too contaminated to deal with, so they filled the hole up.  
 
One former employee served as a Chemical Operator/Operations Supervisor before retiring from UT-
Battelle LLC (UTB) in 2008 and continues to supply subcontract support for D&D activities in Bldg. 
3028. He stated that the operating areas around Cells 1–5 were highly contaminated. There were 
numerous releases in the back of these cells. Curium-244 easily gets airborne and it was difficult to 
contain. The entire area was contaminated from the ceiling to floor, from the operating area to the 
charging area in the east wing. Residual quantities of curium remained in the hot cells from legacy work. 
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Routine operations were shut down prior to 1985. Activities since that time included ongoing facility 
maintenance, surveillance and maintenance and cleanout of the curium hot cells in mid 1990s. 
 
One retired individual served as a Radioisotopes Target Technician in the Isotopes Facilities. During the 
1970s he worked with tritium targets on the third floor of Bldg. 3028. He stated that residual tritium 
contamination would be gone by now. He recalls that a lot of curium work was done in Bldg. 3028.  They 
had to place the pellet on a copper block and ran cold water through it to keep it from getting too hot. 
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C.1. INTRODUCTION  
The following information is derived from interviews of individuals that have personal knowledge 
pertaining to the Source Development Laboratory, Bldg. 3029. This information was collected as part of a 
process to capture historical insights, usually long after the relevant events occurred. The opinions and 
comments from interview participants have not been verified, and these statements may contain erroneous 
or incomplete information. 
 
Discussions were held with three individuals with experience in Bldg. 3029 ranging from 1954 through 
present day. Two were Chemical Operators, promoted to Operations Supervisors between 1975 to 
present; and one was the Group Leader in the Isotopes Operations Division. One individual is currently 
employed at the Oak Ridge National Laboratory (ORNL), one continues to supply subcontract support to 
the ORNL, and one individual retired from ORNL in 1988.  
 
 

C.2. INTERVIEWS 
One former employee served as a Chemical Operator/Operations Supervisor before retiring from 
UT-Battelle in 2008 and continues to supply subcontract support for decontamination and 
decommissioning (D&D) activities in Bldg. 3029. He stated that all the cobalt sources were removed 
from the Co-60 Garden, except for two. Two were so badly degraded that they could not be removed. The 
hot cells and charging stations were highly contaminated, especially Cells 1, 2, and 3. Other areas of 
contamination include the glove boxes, drains, and vent pipes.  
 
The other Chemical Operator/Operations Supervisor worked in the facility from 1975–1991. He stated 
that the grass and dirt in the area of the west end had continuously high levels of contamination. In the 
late 1980s, the area was covered with concrete. The ground area around the remainder of the building 
should be suspect for contamination. Alpha contamination was discovered while repairs were being made 
to the two fume hoods. There was never a record of alpha being in the facility. However, from the 1940s 
through the 1970s, a lot of historical records were lost. The most common remedy was to paint over 
contamination. Non-surface areas were suspect for all types of contamination. 
 
The Isotopes Operations Division Group Leader was the lead author of the final decontamination and 
decommissioning (D&D) report for Bldg. 3029. He stated that this report contains smear results, radiation 
levels, operations history, drawings, and drawing lists.  
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1. INTRODUCTION 

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to Bldg. 3038. This information was collected as part of a process to capture historical insights, 
usually long after the relevant events occurred. The opinions and comments from interview participants 
have not been verified, and these statements may contain erroneous or incomplete information.  

Discussions were held with six individuals with experience in Bldg. 3038 ranging from 1962 through 
present day. Two were Target Group Technicians, promoted to Supervisors between 1962 and 1980; two 
were Chemical Operators, promoted to Operations Supervisors between 1975 and 1985; two supported 
the ORNL Hot Cells Project OR-22 during 2012, one as the Building Engineer and one as the Industrial 
Hygienist. Three of these individuals are currently employed at the Oak Ridge National Laboratory 
(ORNL), two continue to supply subcontract support to the ORNL, and one individual retired from the 
Isotopes Division in 1988.  

 

2. INTERVIEWS 

One former employee served as a Chemical Operator/Operations Supervisor before retiring from 
UT-Battelle in 2008 and continues to supply subcontract support for decontamination and 
decommissioning (D&D) activities in Bldg. 3038. He stated that Bldg. 3038 was a research facility where 
many small-scale experiments and research from several divisions were conducted. Yttrium-90 and 
Strontium-90 work were conducted in the hot cells in the east end of the building. Plutonium sealed 
source welding was conducted in glove boxes in the west end of the building. These glove boxes went 
through D&D in 2004 or 2005. Waste from this building was managed in accordance with ORNL 
procedures in place at the time. Individual waste items were double bagged and placed in stainless steel 
drums with another bag liner used to hold all waste within a drum. Strontium-90 and transuranic 
contaminated waste were segregated. The transuranic contaminated waste from the east and west ends of 
this building were segregated by operating area. Transuranic waste was not segregated by project or 
activity. The middle portion of the building was used for isotope shipping (including isotope sales) of 
radiological materials. The east end of the facility has been remediated. Glove boxes and hot cells on the 
east end and the yttrium cell were filled with foam in 2003. Bottles of liquid isotopes that were located in 
the Isotope Shipping Area, also known as the barricade area, have been removed. Ductwork located in the 
attic throughout the facility is deteriorating and suspect for contamination. The yttrium-90 duct that went 
to the filter house is deteriorating and causing yttrium and strontium contamination to fall into the 
operating area. The Alpha Handling Facility (AHF) hot cells are highly contaminated with plutonium, 
curium, americium, and other isotopes. The seven glove boxes in the AHF Annex are highly 
contaminated with numerous actinide isotopes, including plutonium and tritium. All were sprayed with 
fixative. Lots of releases occurred in the AHF area though the years. The facility has been 
decontaminated, however, contamination still exists in difficult to clean areas, (i.e., the shield tanks and 
under the hot cells are likely to be highly contaminated).  

The other Chemical Operator/Operations Supervisor was involved primarily with the hot cells and glove 
box operations located on the west side of Bldg. 3038 in the AHF. Occasional radiological releases 
occurred when sources were transferred out of the hot cells. Contamination was usually confined to the 
area around the hot cells. However, contamination should be suspected underneath any painted surface, as 
painting over contaminated surfaces was a common decontamination technique. A major release occurred 
in the Shipping Area in the 1980s. The entire building was shut down for several months for 
decontamination. The cause of the release was from a broken bottle of liquid that was stored in the 
barricade. As the liquid dried, it became airborne and contaminated the entire facility. 
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The Isotope Research Materials Laboratory (IRML) is on the east side of Building 3038.  While working 
with the IRML Group in the IRML Facility, one research technician/supervisor stated that he worked in 
glove boxes; supervised others that worked in glove boxes; worked with ceramics, metallurgy, high 
temperature metal and oxide evaporation processes; as well as ran the x-ray unit. Americium, plutonium, 
curium, and small amounts of californium were processed using reduction-distillation and oxide 
evaporation techniques. The Chemical Technology Division glove boxes were used primarily for 
plutonium oxide and plutonium carbide thermal dynamic studies. One glove box was used for 
promethium doped crystals, glasses and single crystals. On the north wall of the AHF were two glove 
boxes used for research and development (R&D). One R&D glove box contained a hot press where 
americium and curium pellets were processed for the fast breeder reactor program. Neptunium-237, 
uranium-233, and plutonium-239 were vaporized in an electron beam evaporator. Two of the hot cells 
were used to make plutonium-beryllium neutron sources. Contamination is likely to be everywhere in the 
IRML due to the number of releases of mostly actinides and some promethium. Some areas were not 
easily accessible for cleanup. Contamination should be expected when items are moved, as well as when 
the building is demolished. Three specific release events in the IRML were referenced during the 
discussion: 

1. An americium release occurred in 1984 or 1985 which created contamination all over the east end 
of the building with count rates up to one million disintegrations per minute. All surfaces were 
contaminated. Duct work had to be removed. The room was cleaned up and put back into service. 
However, some areas were inaccessible for clean-up. 
 

2. On the south side of the IRML a release occurred in front of the Low Geometry Counting Hood 
when a bottle of promethium-147 was shaken. The bottle cap had been ventilated, so as the bottle 
was shaken solution splattered all over the surrounding area. 
 

3. Curium was released near the roll-mill glove box. The contamination cleanup included 
replacement of floor tiles. 
 

The retired Target Group Technician worked in glove boxes and evaporators in both the IRML and the 
AHF, as well as in the hot cells in the AHF. He recalled that plutonium sources were welded in the 
welding box on the west end of the building. He also recalled that the numerous contamination events 
occurred during the time he worked there and referenced two specific events: 

1. A spill occurred in the east end of the building when a source, encapsulated in plastic, was 
removed from a cell to show visitors touring the area. The plastic had a crack in it and 
contaminated the area, including the shoes of the visitors. 
 

2. A release occurred in the AHF from a drain line that had a brass or copper fitting (instead of a 
stainless steel fitting) that wasn’t welded. When an acid solution was poured down the hot drain, 
the drain leaked curium under the cell and onto the floor.  
 

The Bldg. 3038 Engineer, who supported Hot Cells Project OR-22 as part of the U.S. Department of 
Energy (DOE) D&D contractor team, conveyed information related to the condition of the building while 
he worked in the facility during 2012. The building was operated on temporary power provided by an 
auxiliary source because power panels had previously been removed from the building. The entire west 
end facility was smeared, external of the hot cells and glove boxes, for beryllium. The results for 
beryllium were negative within the facility. Legacy reports indicated that beryllium sources were used in 
the hot cells. Glove boxes and hoods throughout the facility were sprayed with fixative in preparation for 
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removal, and some were removed. The AHF receiving area was used as a staging area for dress out and 
egress. Each of the five hot cells in the AHF has removable shielding that can be taken off the front of 
each hot cell. Removal of these hot cells will be difficult, as the shielding goes between the cells. There is 
a welded pass through between the cells. The manipulators in four of the hot cells were in very poor 
condition and unusable. The window of Cell 3 had been modified and made into a glove box type area 
with bag-in and bag-out ports. Cell 3 did not have any manipulators. The hot cells ventilation systems 
remained on-line. The inside of Hot Cells 2, 3, 4, and 5 were smeared but never analyzed. The glove 
boxes on the north side of the AHF were removed. The glove boxes in the AHF Annex were sprayed with 
fixative in preparation for removal. Containers, labeled as empty, were left inside the glove boxes. ORNL 
radiography confirmed that they were empty. Some of the glove boxes were approved for transfer to the 
TRU Waste Processing Center (TWPC) due to high transuranic activity content inside the glove boxes. 
Other glove boxes were to go out as low-level waste. The glove boxes remained on-line on the Bldg. 3038 
ventilation system. Most of the bottles in the storage wells in the Isotope Shipping Area were removed. 
The lazy susan area remained highly contaminated with gamma activity. Lots of vials in the lazy susan 
area were packaged and removed. The tunnel is empty. All containers and the conveyer were removed. 
The IRML office and counting room were clean areas. The office was used as a dress area to prepare for 
entry into the facility. The remainder of the IRML was considered a contamination area. Hoods and glove 
boxes were foamed with fixative in preparation for removal. The Isotope Technology Process Area had 
several ceiling panels removed in order to access the ductwork to obtain radiological smears for 
characterization. Hoods in this area were foamed and removed.  

The Industrial Hygienist stated that smears were collected from the ventilation systems throughout 
Bldg. 3038. These smears were analyzed for perchlorates and the results were negative. Four of the five 
hot cells were sampled before the Hot Cells Project OR-22 was shut down. The smears were stored in 
Cell 3. The smears collected from inside the hot cells in the AHF were not analyzed. 
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1. INTRODUCTION  

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to the Oak Ridge Research Reactor, Bldg. 3042. This information was collected as part of a 
process to capture historical insights, usually long after the relevant events occurred. The opinions and 
comments from interview participants have not been verified, and these statements may contain erroneous 
or incomplete information. 
 
Discussions were held with two individuals with experience ranging from 1983 to 2013 in Bldg. 3042. 
Both individuals served as the Facility Manager; one also served as the Assistant Facility Manager while 
the facility was operational. Both individuals continue to provide support to ORNL facilities. 
 
 

2. INTERVIEWS 

One individual was the Assistant Facility Manager from 1983–1986, then Facility Manager from 1987–
1997. He stated that the piping had numerous leaks due to the original reactor design where aluminum 
piping was used. The line was removed and the loop was shortened. All that was left was an abandoned 
primary piping line out in the field that went toward a heat exchanger and a cooling tower that are no 
longer in existence. 
 
The current Facility Manager has served in this capacity since 2008. He stated the facility is in standby, 
waiting for D&D. The building is in pretty good condition. Operational systems include a wet pipe 
sprinkler system, steam for heat, electricity, plant air, potable water, a radiation alarm system, and the 
reactor pool circulation system. There is legacy material in the reactor pool. Demineralized water supplied 
to the reactor pool helps to minimize corrosion of the pool liner. The inactive filter pits for the cell vent 
system have been isolated.  
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1. INTRODUCTION 

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to the Fission Product Development Laboratory, Bldg. 3517. This information was collected as 
part of a process to capture historical insights, usually long after the relevant events occurred. The 
opinions and comments from interview participants have not been verified, and these statements may 
contain erroneous or incomplete information. 
 
Discussions were held with five individuals with experience in Bldg.3517 ranging from 1959 through 
present day. One was a Chemical Operator; two were Chemical Operators, promoted to Operations 
Supervisors; one was a Program Manager for the Isotope Facility Shutdown and currently serves as the 
Facility Manager; and one was the Group Leader in the Isotopes Operations Division. Three individuals 
continue to supply support to ORNL, and two individuals retired from ORNL.  
 
 

2. INTERVIEWS 

One retiree served in Bldg.3517 as a Chemical Operator from 1959 to 1962. He stated that Bldg.3517 was 
a production facility that was highly contaminated with lead, strontium-90, and cesium-137. Cell 11 had a 
storage well with multiple sources stored in it. Cell 13 had holes in the stainless steel bottom and leaked. 
Cell 14 had a lot of lead stored in it and will be difficult to remove since the window views are obstructed. 
Hydrochloric acid was often used for decontamination and cleanup. Contamination should be expected 
when items are moved. He was told that the dirt under Bldg.3517 was contaminated.  
 
One current ORNL employee served as a Chemical Operator from 1979 to 1985. He worked in several 
facilities during that time, including Building 3517. He was Operations Supervisor for several facilities 
until 1991. He did not have direct responsibility for Bldg.3517; however, he filled in as Operations 
Supervisor there, as needed.  He stated that the chemical cell bank valves were highly contaminated; one 
had a dose rate up to 300 R/hr. The manipulator cells had multiple contaminates primarily, strontium-90 
and cesium-137. Manipulators were pulled weekly, and sometimes daily, there was always contamination. 
The facility produced numerous isotopes. All floors, including the lunch room, were contaminated. 
Contamination was found in the ventilation ductwork in the late 1980s or early 1990s. Everything in the 
entire building was suspect for radioactive contamination. He heard that the high bay area was cleaned up 
and no longer considered a contamination zone.  
 
One retiree worked in several of the Isotopes Facilities during his forty-one year career as the Group 
Leader in the Isotopes Department, Operations Division. He was also responsible for the D&D of 
fourteen facilities, as well as the lead author of the ORNL Final D&D Report for Bldg.3517. He retired in 
1988. He stated that this facility was used for separating fission products, primarily strontium-90 and 
cesium-137, as well as cerium-144, promethium-147, and technetium-99. Cesium-137 was used in 
numerous applications. Strontium-90 was used as power sources for electric generators. Smear results, 
radiation levels, operations history, drawings, and drawing lists can be found in the final Bldg.3517 D&D 
report.  
 
Before retiring in 2008, one individual served as a Chemical Operator from 1985 to 1992, then as an 
Operations Supervisor. He currently supplies subcontract support for hot cell and glove box facilities 
located at the ORNL. He stated that more sources were fabricated in this facility than any other isotope 
facility. Cesium and strontium were the major elements of concern in this facility. Releases occurred all 
over the facility. Areas covered by paint, areas above seven to eight feet, and areas under floor tiles 
should be suspect for contamination.  This facility has as much inventory as it did in 1975. The RTGs that 
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were stored outside near the northeast corner of the building are gone, except for the BUP-500. The 
storage well in Cell 10 west currently has sealed sources stored in it that have not been viewed in at least 
five years; the cell window is cloudy. The chiller unit that kept the storage well cool has been out of 
service for several years, so no one knows the condition of these sources. There are many other hazards in 
this facility and they are identified in The Documented Safety Analysis for Building 3517, DSA-OR-3517-
0013,, Rev. 12, U.S. Department of Energy Office of Environmental Management, Oak Ridge, TN. 
 
One individual served as the ORNL Program Manager from 1991 to 2004 and currently serves as the 
Facility Manager. He stated systems are on stand-by. The primary concern is the deteriorating utility 
infrastructure, old piping, steam pipes, water pipes, air lines, etc., as they age. The facility has poor 
lighting. Utilities are shut off to the cells. Cell 11 has a laboratory beaker with sources in it. Cell 10 west 
has a water-filled storage well with sources down in it. The cell window is clouded up and cannot be seen 
through.  The underground cells behind the building contain contaminated waste tanks. The underground 
ductwork on the east side that ventilates the building is contaminated. Directly behind the building are 
two waste tanks, W19 and W20, and the soil around them is contaminated. Sometimes the contamination 
washes off to the north tank pad and causes it to be contaminated. 
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1. INTRODUCTION 

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to the High Radiation Level Chemical Development Laboratory in Bldg. 4507. This 
information was collected as part of a process to capture historical insights, usually long after the relevant 
events occurred. The opinions and comments from interview participants have not been verified, and 
these statements may contain erroneous or incomplete information. 

Discussions were held with two individuals with experience in Bldg.4507 ranging from 1963 through 
present day. One was a Hot Cell Operator in 1963 and 1964 and one was an Operations Supervisor from 
2003 through 2005. One individual is currently employed with Waste Management Innovations, Inc. 
(WMI2) as a Senior Nuclear Facility Operation Specialist currently assigned to the Oak Ridge National 
Laboratory (ORNL) Radiochemical Engineering Development Center (REDC), Bldg.7920; and the other 
individual retired from ORNL in 2008 and continues to supply subcontract support to the ORNL for hot 
cell and glove box facilities. 

 
 

2. INTERVIEWS 

The Hot Cell Operator developed chemical processing steps, procedures, and process flowsheets that 
were later used at the Radiochemical Engineering Development Center, Bldg.7920. The processes 
conducted in cells 3 and 4 were curium recovery processes. Cells 3 and 4 were used for preliminary 
operations for the 7920 facility. There were two campaigns to produce curium-242 for the Oak Ridge 
Research Reactor.  Curium received from Savannah River was stored in an underground tank outside 
Bldg.4507. The solution was piped into Cell 4 so material could be drawn from outside for processing. In 
the late 1960s, the processing operation was moved to the newly constructed REDC facility. After the 
move, curium continued to be drawn into cell 4 in preparation for relocation of the material to the REDC 
operations. During the 1990s, the underground processing tank was removed and the processing lines 
were cut. The decommissioning crew assumed the tank was empty and never used. The tank was empty 
and had been flushed, however it was not free from activity and resulted in a contamination release to the 
immediate work area and uptakes to a couple of the workers.  

The former Operations Supervisor was involved in decontamination activities in recent years. The only 
place in the facility he found contamination was in the hot cells. The charging areas to the hot cells were 
fairly clean. Fixative was applied to the hot cells and the hot cell ventilation system going to the 3039 
Stack was shut off. A small local unit was installed in its place. Smears were taken before the hot cells 
were fogged with fixative and he has the data. There was contamination in the filter pit ductwork, so at 
some point in time there had been a lot of contamination released inside the building. The filter was 
removed from the filter pit and the pit was grouted in 2013. The small glove box on the second level of 
the mezzanine had lead in it. It was foamed with fixative and disposed of. The small cell above the hot 
cell bank in the penthouse, was also sprayed with fixative and disposed of. When he began working on 
decontamination activities, he tried to locate someone with legacy process knowledge and was unable to 
locate anyone that actually operated the facility.   
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1. INTRODUCTION  

The following information is derived from interviews of individuals that have personal knowledge 
pertaining to  the Homogeneous Reactor Experiment Facility, Bldg. 7500. This information was collected 
as part of a process to capture historical insights, usually long after the relevant events occurred. The 
opinions and comments from interview participants have not been verified, and these statements may 
contain erroneous or incomplete information. 
 
Discussions were held with three individuals with experience at Bldg. 7500 ranging from 1987 through 
2013. All three individuals have served in the capacity of Facility Manager. All three continue to provide 
support to ORNL facilities. 
 
 

2. INTERVIEWS 

One individual was the Facility Manager from 1987–1997. He stated that the underground storage tank 
(7562) was removed due to leaks that caused it to overflow. The tank was remediated and pulled. 
 
Another individual served as the Surveillance and Maintenance (S&M) Engineer from 1993 to 1995, then 
as the Facility Manager until 2000. There was a scale model of the building enclosed in a case that 
remained in the building. He states that this model could be useful when the facility is torn down. He 
heard that sometime during the operational period contamination was found in the bottom of a pit after a 
chemical operator who had been down in the pit tracked contamination from the pit to the nearest shower. 
Another incident occurred when he was removing papers from a desk drawer and a dried out dead mouse 
rolled over his hand, contaminating his hand.  
 
The current Facility Manager has served in this capacity since 2008. He stated that the entire facility is a 
contamination area, requiring a Radiological Work Permit (RWP) and dress out before entry into the 
facility. The facility also has an asbestos area that requires respirator protection to enter the building, due 
to deteriorating pipe insulation. The building is almost unsafe to enter due to asbestos contamination. The 
roof of the facility is in poor condition and it leaks. The inside of the facility has mold and mildew issues. 
The facility has a north and south basement, each with approximately 5-ft of standing water. The water is 
contaminated with asbestos and radiological contamination. Periodically, water is pumped out of the 
basements. The equipment gravel area on the east side of the facility is contaminated. The area is posted 
as a contamination area (CA). The concrete under the shed on the northeast side of the facility is 
contaminated. The area is posted as a Radioactive Material Area (RMA). The contamination is mostly 
from by-products of uranium/fission, primarily, strontium and cesium. The facility is cold and dark. There 
is power going to only two pumps in the facility.  
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: Demineralizer utilized ion exchange resins (UCOR 2013). 

Chemical Storage: Demineralizer resins have been removed.  Process fluids and chemicals have 
been removed from this facility (UCOR 2013).  Current hazardous materials inventory limited to 
small quantities of household cleaning solutions.  No additional hazardous chemicals exceeding their 
respective 40 CFR 302.4 Reportable Quantity (RQ) will be introduced.  Procedures are in place to 
ensure that the Facility Manger approves all activities, including those involving an increase in the 
radiological or chemical materials inventory (UCOR 2013). 

Waste Accumulation: There was no evidence of speculative accumulation of any items that require 
additional characterization for chemical constituents or management as RCRA or TSCA regulated 
waste. 

The CERCLA waste management area near the canal entrance containing “legacy waste” was 
observed and found to contain non-hazardous and rad waste only.   

All RCRA containing constituents, including an estimated 275 gallons of sludge (0.5 inches) were 
removed from the canal as part of the RCRA closure of the canal in 1992 (UCOR 2013). 

Beryllium Contamination: Historical literature does not indicate any use or storage of beryllium at 
this facility. 

Chemical Contamination of Process Systems: The process systems have all been drained and the 
process fluids and chemicals have been removed from this facility (UCOR 2013).  However, residual 
quantities of resin may still be present in ion exchange columns.  The demineralizer room was not 
included on the tour. 

The specific chemicals used in Building 3001 are not known.  The waste stream from D&D of this 
building will not exhibit the characteristic of ignitability if all traces of ignitable liquids and oxidizing 
solutions absorbed into the process equipment components and the resulting waste stream is solid 
debris.  Additionally, the waste stream from D&D of this building will not exhibit the characteristic 
of corrosivity if all traces of corrosive liquids have been absorbed into the process equipment 
components and the resulting waste stream is solid debris. 
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The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Research Reactor facilities. Therefore, debris from D&D of Bldg. 3001 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used in this 
facility and may be present as contaminants of the process systems.  However, F003-listed waste is 
listed solely for ignitability, and the waste stream from D&D of this building will not exhibit the 
characteristic of ignitability if all traces of solvent residues were absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Therefore, the process equipment from 
this building will not meet the definition of an F003-listed hazardous waste. 

The operations conducted by the Research Reactor facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste.   

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: The graphite pile / core of the reactor 
remains intact in the National Historic Monument museum portion of the facility. 

Lead Bricks / Shielding: None encountered 

Facility Infrastructure (Hoists, Cranes, Elevators): Facility infrastructure (hoists, cranes, 
elevators): 2 ton crane housed in room 110A (no visible oil stains on crane or concrete floor below).  
The facility crane is out of service (UCOR 2013). 

PCBs: End point of duct posted ‘Caution PCB Contaminated Gaskets’; located near the NW corner 
of the reactor’s concrete enclosure on 1st floor; this section of duct has been abandoned in place and is 
sealed shut with plywood; no visible stains or evidence of residue leaking from gasket.   

The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed at this 
facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 
fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 
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Thermostats and/or Mercury Switches: Multiple wall mounted thermostats observed near chillers 
on first floor; rooms on north end of second floor equipped with window unit air conditioners which 
have internal thermostats. 

Refrigerants: All chillers, window unit a/c, and drinking fountains in this building are active with 
fully charged compressors. 

Asbestos-Containing Material (ACM): Asbestos insulation on the steam pipes in Building 3001 
was not removed during facility deactivation activities.  There are also asbestos containing linoleum 
floor tiles (UCOR 2013).  Pipe insulation throughout building is clearly labeled as ACM and appears 
to be in good condition; Floor tile also observed to be in good condition.   

Lead Based Paint: The interior walls of Building 3001 are painted with lead-based paint.  The lead 
in the paint is chemically bound and unavailable for release (UCOR 2013); Paint appears intact on 
interior structural material, wall surfaces, and concrete floors; slight evidence of peeling observed on 
exterior corrugated metal walls. 

Light Bulbs: The mercury vapor, sodium vapor, fluorescent, and incandescent bulbs installed 
throughout this building were manufactured with toxic level of heavy metals.  When subject to the 
TCLP, the mercury vapor and fluorescent bulbs will exceed the toxicity limits established for 
mercury, and sodium vapor and incandescent bulbs will exceed limits established for lead. 

4. REFERENCES 

UCOR, July 2013, Preliminary Hazard Screening for Building 3001, Oak Ridge Graphite Reactor, 
and Support Buildings (3002, 3003, and 3018) Oak Ridge National Laboratory, Oak Ridge 
Tennessee, PHS-OR-OGR-0998/Rev. 2. 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that are assumed to be present based on the age 
and history of this facility.  Information was obtained by reviewing existing facility specific 
documentation and through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: The Low Intensity Test Reactor (LITR) at Bldg. 3005 was converted from 
a hydraulic mockup of materials testing reactor to an operating reactor for the purpose of supplying a 
variety of irradiation facilities for ORNL and other research groups (Ford and Holder 1992).  This 
facility did not house or involve operations that used production quantities of process chemicals. 

Chemical Storage: Building 3005 is one of the ORNL facilities classified as “Other Industrial” 
which indicates a low quantity of hazardous chemical inventory (UCOR 2013). 

Waste Accumulation: The limited access to this facility prevented a tour of the waste accumulation 
areas.  The facility manager (FM) for Building 3005 is also responsible for Buildings 3001, 3010, and 
3042, and the waste accumulation areas of the other facilities were consistently well maintained with 
no evidence of speculative accumulation of RCRA or TSCA regulated waste.    

Beryllium Contamination: The LITR was a water-moderated and water-cooled reactor that used 
beryllium as a reflector until it was shut down in 1968.  At that time, all fuel and shim-safety rods 
were removed, the water was drained.  The space around the LITR defueled reactor core is filled to a 
height of 38 in. with solid blocks of 2-in, by 2-in, by 8-in, beryllium reflector.  The beryllium is in a 
solid form.  The thickness of this layer is at least 8 in. and is thicker on the north and south sides 
where it filled the void completely to the reactor tank shell. The estimated quantity of beryllium is 
4500 lb.  The beryllium is not considered releasable in its current form (2013).   

Chemical Contamination of Process Systems: The specific chemicals used in Building 3005 are not 
known.  The waste stream from D&D of this building will not exhibit the characteristic of ignitability 
if all traces of ignitable liquids and oxidizing solutions absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Additionally, the waste stream from D&D 
of this building will not exhibit the characteristic of corrosivity if all traces of corrosive liquids have 
been absorbed into the process equipment components and the resulting waste stream is solid debris. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
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Research Reactor facilities. Therefore, debris from D&D of Bldg. 3005 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used in this 
facility and may be present as contaminants of the process systems.  However, F003-listed waste is 
listed solely for ignitability, and the waste stream from D&D of this building will not exhibit the 
characteristic of ignitability if all traces of solvent residues were absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Therefore, the process equipment from 
this building will not meet the definition of an F003-listed hazardous waste. 

The operations conducted by the Research Reactor facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: The LITR was removed from service in 
1968.  At that time, all fuel and shim-safety rods were removed, the water was drained. The only 
toxic materials identified in the LITR are lead. The lead bricks are stacked around the reactor vessel 
exterior and over the top for the purposes of shielding. The lead over the top is also in cloth bags. 
Several of the bags have broken open, and the lead shot pellets are lying around loose. There is 
additional bulk lead shielding over piping throughout the facility. The estimated lead mass is 
approximately 47,000 lb. Lead shielding is not considered releasable in its current form (UCOR 
2013). 
 
Lead Bricks / Shielding: The use of bulk lead for shielding purposes is discussed in the Hood / Hot 
Cell Materials of Construction Concerns section. 

Facility Infrastructure (Hoists, Cranes, Elevators): This building was not specifically inspected 
for the presence of hoists and cranes. 

PCBs: Building 3005 was constructed in 1951.  The majority of mercury vapor, sodium vapor, and 
fluorescent lighting fixtures installed at ORNL facilities of similar age are equipped with ballasts that 
contain small power correction capacitors.  Ballasts manufactured before 1979 contain dielectric fluid 
consisting of pure PCBs, typically defined as concentrations > 9,000 ppm.  Fluorescent lighting 
ballast contains roughly one ounce of dielectric fluid, and each fluorescent fixture is typically 
equipped with two ballasts.  The mercury vapor and sodium vapor lighting fixtures have one large 
ballast equipped with 2 or more three ounce capacitors. 
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This building was not specifically inspected for the presence of light fixtures that may contain PCB 
ballasts.  However, any of the light fixtures described in this section are assumed to contain PCB 
capacitors and should be managed in accordance with the facility specific waste handling plan when 
the facility becomes available for demolition.   

Thermostats and/or Mercury Switches: This building was not specifically inspected for the 
presence of window unit air conditioners (a/c), wall mounted thermostats, or fire alarm pull boxes.  
However, all of these devices contain mercury and if encountered, should be removed from the 
facility prior to the initiation of demolition activities.   

Refrigerants: This building was not specifically inspected for the presence of chillers, window unit 
a/c, or drinking fountains.  Any of these devices remaining in this building are assumed to still 
contain refrigerants and oil in the compressors and should be removed from the facility prior to the 
initiation of demolition activities. 

Asbestos-Containing Material (ACM): This building was not specifically inspected for the 
presence ACM.  Documents containing estimates of the type and condition of ACM installed at 
Building 3005 or the results of previous asbestos surveys at this facility could not be located. 

Lead Based Paint: The interior of Building 3005 is assumed to be painted with lead-based paint.   
The interior of this facility was not inspected to determine the condition of painted surfaces.   

Light Bulbs: Building 3005 was constructed in 1951.  The mercury vapor, sodium vapor, 
fluorescent, and incandescent bulbs installed in ORNL facilities of similar age were manufactured 
with toxic level of heavy metals.  When subject to the TCLP, the mercury vapor and fluorescent bulbs 
will exceed the toxicity limits established for mercury, and sodium vapor and incandescent bulbs will 
exceed limits established for lead. 

4. REFERENCES 

UCOR, June 2013, Preliminary Hazard Screening for Miscellaneous Areas and S&M Activities at 
ORNL, Oak Ridge Tennessee, PHS-OR-S&M-1000, Rev. 10. 

Ford, M.K. and L. Holder, Jr., July 1992.  Surveillance and Maintenance Plan for the ORNL 
Decontamination and Decommissioning Program, FY 1993 – 2002, prepared by Waste Management 
and Remedial Action Division, Oak Ridge, Tennessee. 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: This facility housed a demineralizer system which served the reactor pool.  
The Low Temperature Neutron Irradiation Facility (LTNIF) used helium.  There is an active natural 
gas line (2 in diameter) that runs the length of Building 3010 on the eastern side (UCOR 2013). 

Chemical Storage: Two nitrogen cylinders remain connected to evacuation alarm in reactor bay.  
The demineralizers have been removed from the building.  Tank I3822 (500 gallon stainless steel 
tank to supply helium for Bldg. 3010) has been emptied of its contents and isolated from the building 
(UCOR 2013). 

Waste Accumulation: Various rad contaminated items were found on the north end of the reactor 
bay floor under the stairs including a drum of ‘Pool Filters Non-Hazardous’ and a pool basket.  An 
unmarked drum with yellow tape covering the bungs was observed through the window of the PCA 
control room.  A CERCLA waste management area north of the reactor pool consisted of a B-25 box 
with the lid secured.  With the exception of the unmarked drum, there was no evidence of speculative 
accumulation of any items that require additional characterization for chemical constituents or 
management as RCRA or TSCA regulated waste. 

Beryllium Contamination: The reactor had a beryllium reflector consisting of a series of moveable 
beryllium oxide blocks (Breazeale 1951).  The facility manager stated that the reflector is no longer in 
place.  There is no evidence that storage of solid forms of beryllium in a reactor pool resulted in 
beryllium contamination of the high bay or any of the remaining components of the demineralizer 
system (piping, filters, pump). 

Chemical Contamination of Process Systems: The specific chemicals used in Building 3010 are not 
known.  The waste stream from D&D of this building will not exhibit the characteristic of ignitability 
if all traces of ignitable liquids and oxidizing solutions absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Additionally, the waste stream from D&D 
of this building will not exhibit the characteristic of corrosivity if all traces of corrosive liquids have 
been absorbed into the process equipment components and the resulting waste stream is solid debris. 
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The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Research Reactor facilities. Therefore, debris from D&D of Bldg. 3010 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used in this 
facility and may be present as contaminants of the process systems.  However, F003-listed waste is 
listed solely for ignitability, and the waste stream from D&D of this building will not exhibit the 
characteristic of ignitability if all traces of solvent residues were absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Therefore, the process equipment from 
this building will not meet the definition of an F003-listed hazardous waste. 

The operations conducted by the Research Reactor facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: Several activated components are stored in 
the reactor pool which contains 130,000 gallons of water for shielding.  The reactor control rods are 
still in place.  They include 2 shim (i.e. safety) rods and 1 regulating rod described as cadmium-lead 
with a cross section of 1-1/4 in x 2-1/2 in (Breazeale 1951). 

Lead Bricks / Shielding: Observed the following: two lead pigs (10 in dia x 3 ft) in the reactor bay; 
lead bricks have been removed from the reactor bay valve pit and are staged in the south annex. 

Facility Infrastructure (Hoists, Cranes, Elevators): Two bridge cranes are installed in the high 
bay; a small crane is mounted in the south annex west end. 

PCBs: The original fluorescent light fixtures were abandoned in place above the drop ceiling in the 
south annex control room (the set of fluorescent light fixtures installed in the dropped ceiling are still 
in service).  The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed 
at this facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 
fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 

Thermostats and/or Mercury Switches: Window unit air conditioners (a/c) typically contain 
internal thermostats.  The control room of the south annex and the PCA control room at the reactor 
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bay are equipped with window unit a/c units.  Wall mounted thermostats were observed in the south 
annex.  The office area was not inspected. 

Refrigerants: All chillers, window unit a/c, and drinking fountains in this building are assumed to 
still contain refrigerants and oil in the compressors. 

Asbestos-Containing Material (ACM):  Reactor bay steam pipe insulation is not specifically 
labeled as ACM but is in good condition; floor tiles are in place on the floor of the reactor bay and 
were found to be in poor condition; the south annex floor tile is in fair condition; one piece of scrap 
equipment in the south annex was tagged as ACM. 

Lead Based Paint: The interior of Building 3010 is assumed to be painted with lead-based paint.   
The painted surfaces of the reactor bay and annex were inspected during the walk down and mostly 
found to be in good condition with the exception of the exterior of the reactor pool walls. 

Light Bulbs: The mercury vapor, sodium vapor, fluorescent, and incandescent bulbs installed 
throughout this building were manufactured with toxic level of heavy metals.  When subject to the 
TCLP, the mercury vapor and fluorescent bulbs will exceed the toxicity limits established for 
mercury, and sodium vapor and incandescent bulbs will exceed limits established for lead. 

4. REFERENCES 

UCOR, July 2013, Preliminary Hazard Screening for Building 3001, Oak Ridge Graphite Reactor, 
and Support Buildings (3002, 3003, and 3018) Oak Ridge National Laboratory, Oak Ridge 
Tennessee, PHS-OR-OGR-0998/Rev. 2. 

Breazeale, William M. 1951, The New Bulk Shielding facility at Oak Ridge National Laboratory, 
ORNL-991. 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: The curium source fabrication operations involved precipitating the 
curium solution. 

Chemical Storage: No chemical storage observed.  Minor quantities of chemicals that may be 
present (e.g., decontamination solutions, janitorial supplies, lubricants for motors, etc.) are standard 
industrial by nature (UCOR 2012). 

Waste Accumulation: The majority of waste staged in this facility was observed in the east air lock 
and consisted of general trash (paper, plastic, PPE).  The access area to cells 1-5 contained several 
wood ladders, hand tools, bags of PPE, and extra prefilters for the chiller.  Even though the 
housekeeping in this facility was poor and various items had been abandoned inside the rad areas, 
there was no evidence of speculative accumulation of any items that require additional 
characterization for chemical constituents or management as RCRA or TSCA regulated waste. 

Beryllium Contamination: One of the operations conducted by the Isotopes Programs facilities was 
the fabrication of neutron radiation sources using beryllium powder and Am-241, Pu-238, or Pu-239 
oxide.  However, there is no mention throughout the historical literature of Building 3028 being one 
of the facilities utilized for this type of work or any other use or storage of beryllium (CCP-AK-
ORNL-008). 

Chemical Contamination of Process Systems: Ignitable liquids used in the Isotopes Programs 
facilities included acetone, benzene, diethylbenzene, dodecane, isopropyl alcohol, methanol, toluene, 
xylene, and several commercial products. Solutions containing oxidizing compounds were also used 
in the Isotopes Programs facilities, including aluminum nitrate, ammonium peroxysulfate, ammonium 
nitrate, hydrogen peroxide, hydroxylamine nitrate, potassium permanganate, and sodium nitrite 
(CCP-AK-ORNL-008).  The specific chemicals used in Building 3028 are not known.  The waste 
stream from D&D of this building will not exhibit the characteristic of ignitability if all traces of 
ignitable liquids and oxidizing solutions absorbed into the process equipment components and the 
resulting waste stream is solid debris.  
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Corrosive liquids used in the Isotopes Programs facilities included acids (e.g., acetic, formic, 
hydrochloric, hydrofluoric, nitric, oxalic, sulfuric, sulfurous, and trichloroacetic) and caustics (e.g., 
ammonium hydroxide, sodium hydroxide) (CCP-AK-ORNL-008). The specific corrosive chemicals 
used in Building 3028 are not known.  However, the waste stream from D&D of this building will not 
exhibit the characteristic of corrosivity if all traces of corrosive liquids have been absorbed into the 
process equipment components and the resulting waste stream is solid debris. 

There is the potential that U-listed chemicals may have been used for cleaning, as a dissolution agent, 
or as an eluent in this facility.  As a result, portions of the related process equipment (hoods, glove 
boxes, piping, ventilation ducts, filter media, etc.) may be contaminated with residuals of these 
chemicals.  Debris from D&D of these process systems would not meet the definition of a U-listed 
waste if the original U-listed chemicals were used as sole-active ingredients for their intended 
purpose. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Isotopes Programs facilities. Therefore, debris from D&D of Bldg. 3028 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used during this 
facility’s chemical processing operations and may be present as contaminants of the process systems.  
However, F003-listed waste is listed solely for ignitability, and the waste stream from D&D of this 
building will not exhibit the characteristic of ignitability if all traces of solvent residues were 
absorbed into the process equipment components and the resulting waste stream is solid debris.  
Therefore, the process equipment from this building will not meet the definition of an F003-listed 
hazardous waste. 

The operations conducted by the Isotopes Program facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: The Short Lived Fission Product Facility on 
the west end of the building contains Cell 7. The shielding for cell 7 includes a 1-ft east wall lined 
with 4 in. of lead; an armor-plate, lead-lined steel access port in the west wall; and two lead-glass, 
mineral-oil-filled windows.  Replacement of the windows was partially completed (during the 80s?) 
and they now have only a single pane of glass (UCOR 2012). 
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Curium source fabrication and Alpha powder handling operations were conducted at the east end of 
Bldg. 3038 in Cells 1, 2, 3, 4, 5.  Cells 1 – 4 are manipulator cells with one observation window each.  
The water-filled cell windows for Cells 1-4 have been drained.  Cell 5 has a lead-glass, oil filled 
window.  The water shield tanks at the top of each cell are now drained.       

The center portion of the building houses Cell 6 which was originally used for production of 147Pm.  
This cell has lead shielding along the east wall; steel-clad-lead access doors in the north and east 
walls.  Cell 6 is a process cell and has no window (UCOR 2012). 

The hot cells were typically equipped with a combination of incandescent spot lights and mercury 
vapor lamps which are conservatively assumed to still be in place. 

Lead Bricks / Shielding: Solid lead is present as bulk shielding material of hot cells and was 
discussed in the Hood / hot cell materials of concern section. 

Facility Infrastructure (Hoists, Cranes, Elevators): Two small hoists present in west air lock; large 
crane installed on the north east end of the access area for cells 1-4. 

PCBs: Transformers and large pieces of equipment containing greater than 50 ppm PCBs were not 
identified in any of the Isotopes Program facilities (CCP-AK-ORNL-008, 2010).   

The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed at this 
facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 
fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 

Thermostats and/or Mercury Switches: Wall mounted thermostats present at powder cell access 
area to control chiller. 

Refrigerants: All chillers in this building are assumed to still contain refrigerants and oil in the 
compressors. 

Asbestos-Containing Material (ACM): Steam piping throughout the facility is labeled as ACM and 
was observed to be in good condition.  The Facility Manager estimates that there are approximately 
5000 ft3 of facility structures containing asbestos in the form of resilient floor tiles, sheet vinyl 
flooring, roof felts, asphalt tiles, transite roofing shingles, transite siding, and transite pipe (UCOR 
2012). 
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Lead Based Paint: The interior of Building 3028 is painted with lead-based paint.  The painted 
surfaces were inspected during the walk down and mostly found to be in good condition with limited 
peeling/chipping.  The paint on the concrete floor of the east air lock is peeling/cracking. 

Light Bulbs: The mercury vapor, sodium vapor, fluorescent, and incandescent bulbs installed 
throughout this building were manufactured with toxic level of heavy metals.  When subject to the 
TCLP, the mercury vapor and fluorescent bulbs will exceed the toxicity limits established for 
mercury, and sodium vapor and incandescent bulbs will exceed limits established for lead. 

4. REFERENCES 

UCOR April 2012, Hazard Assessment Document for Building 3028, Oak Ridge National 
Laboratory, Oak Ridge Tennessee, HAD-OR-3028-0058, Rev. 3. 

CCP-AK-ORNL-008, Central Characterization Project Acceptable Knowledge Summary Report for 
Oak Ridge National Laboratory Isotopes Programs Contact-Handled Transuranic Wastes, July 06, 
2010 (no author sited). 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: Operations in this facility included chemical processing of radioactive 
materials.  Cell 4 was used for chemical processing of short half-life materials (UCOR 2011).  

Chemical Storage: None observed.  Minor quantities of chemicals that may be present (e.g., 
decontamination solutions, janitorial supplies, lubricants for motors, etc.) are standard industrial by 
nature (UCOR 2011). 

Waste Accumulation: The abandoned / discarded items in this facility included the following: a 16-
gallon drum in the center lab labeled ‘Returned from SMO’ and ‘Cell 2’; two empty 5-gallon drums 
previously used as shipping containers staged in the north foyer; a gallon container of floor cleaner 
staged in the north foyer; a 55-gallon drum labeled ‘Used Oil’ staged in the north foyer.  With the 
exception of the used oil, there was no evidence of speculative accumulation of any items that require 
additional characterization for chemical constituents or management as RCRA or TSCA regulated 
waste. 

Beryllium Contamination: One of the operations conducted by the Isotopes Programs facilities was 
the fabrication of neutron radiation sources using beryllium powder and Am-241, Pu-238, or Pu-239 
oxide.  However, there is no mention throughout the historical literature of Building 3029 being one 
of the facilities utilized for this type of work or any other use or storage of beryllium (CCP-AK-
ORNL-008).   

Chemical Contamination of Process Systems: Ignitable liquids used in the Isotopes Programs 
facilities included acetone, benzene, diethylbenzene, dodecane, isopropyl alcohol, methanol, toluene, 
xylene, and several commercial products. Solutions containing oxidizing compounds were also used 
in the Isotopes Programs facilities, including aluminum nitrate, ammonium peroxysulfate, ammonium 
nitrate, hydrogen peroxide, hydroxylamine nitrate, potassium permanganate, and sodium nitrite 
(CCP-AK-ORNL-008).  The specific chemicals used in Building 3029 are not known.  The waste 
stream from D&D of this building will not exhibit the characteristic of ignitability if all traces of 
ignitable liquids and oxidizing solutions absorbed into the process equipment components and the 
resulting waste stream is solid debris.  
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Corrosive liquids used in the Isotopes Programs facilities included acids (e.g., acetic, formic, 
hydrochloric, hydrofluoric, nitric, oxalic, sulfuric, sulfurous, and trichloroacetic) and caustics (e.g., 
ammonium hydroxide, sodium hydroxide) (CCP-AK-ORNL-008). The specific corrosive chemicals 
used in Building 3029 are not known.  However, the waste stream from D&D of this building will not 
exhibit the characteristic of corrosivity if all traces of corrosive liquids have been absorbed into the 
process equipment components and the resulting waste stream is solid debris. 

There is the potential that U-listed chemicals may have been used for cleaning, as a dissolution agent, 
or as an eluent in this facility.  As a result, portions of the related process equipment (hoods, glove 
boxes, piping, ventilation ducts, filter media, etc.) may be contaminated with residuals of these 
chemicals.  Debris from D&D of these process systems would not meet the definition of a U-listed 
waste if the original U-listed chemicals were used as sole-active ingredients for their intended 
purpose. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Isotopes Programs facilities. Therefore, debris from D&D of Bldg. 3029 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used during this 
facility’s chemical processing operations and may be present as contaminants of the process systems.  
However, F003-listed waste is listed solely for ignitability, and the waste stream from D&D of this 
building will not exhibit the characteristic of ignitability if all traces of solvent residues were 
absorbed into the process equipment components and the resulting waste stream is solid debris.  
Therefore, the process equipment from this building will not meet the definition of an F003-listed 
hazardous waste. 

The operations conducted by the Isotopes Program facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: This facility contains four manipulator hot 
cells, two laboratory hoods that could be converted to gloveboxes, and two small gloveboxes, known 
as the 99Tc glovebox and the 14C glovebox.  Cell 2 has 2 inches of lead shielding.  The access door on 
the back of Cell 2 is constructed of 8-inch armor plate plus 1 inch of lead.  Cells 1, 3 and 4 have 
shielded compartments for storing radioactive materials.  In cells 1 and 3, the materials can be stored 
in a stainless steel cylinder submerged in the operating pan and covered with a stainless steel clad 
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lead plug approximately 10.5 inches thick. The submerged portion of the well is surrounded by 
concrete and lead.  In Cell 4, radioactive material can be stored in a shielded barricade projecting 
from the rear wall (UCOR 2011). 

The hot cells were typically equipped with a combination of incandescent spot lights and mercury 
vapor lamps which are conservatively assumed to still be in place.   

The cobalt garden is located below grade and may be outside the D&D scope.  The following 
information was obtained from the Preliminary Hazard Screening document for Bldg. 3029 and is 
presented for information purposes only.   

The 60Co Garden is located behind Cell 2 in the cell charging area. The garden consists of 92 
stationary stainless steel tubes surrounding a 1 ft square, 7 ft long irradiation plug. Each of the 92 
tubes projects downward into a free space of shielding and terminates 1 foot above the floor of the 
excavation. Removable 60Co storage containers rested at the bottom of each of the tubes to provide a 
high gamma-ray flux to the irradiator plug at a location near the bottom of the facility. These 
containers are 1.25 inch diameter by 3.25 inches long stainless steel tubes closed with threaded 
chrome plated steel caps. Each of the 92 stationary tubes, which contain a 60Co storage container, is 
plugged with an 11-7/8 inch long lead-filled stainless steel tube. All of the tubes are covered with 22 
inches of lead shot at the top. 

The 1 ft square irradiator plug contains a specimen irradiation chamber at the bottom to which is 
attached a 1ft3 piece of lead. The location of the 60Co storage containers is at a level with the 
irradiation chamber to provide a maximum gamma-ray flux to specimens in the chamber. The 
attached lead shield at the bottom of the irradiation plug protects operating personnel during loading 
and unloading of specimens. The portion of the irradiator plug above the specimen irradiation 
chamber is filled with concrete, which is penetrated by two quarter inch outer diameter tubes for 
introducing thermocouples or to provide a gas flow into the irradiation chamber.  The centering 
device for positioning the shield over the proper stationary tube is a flat circular plate with a raised 
outer edge and with an inside diameter slightly greater than the overall diameter of the transfer shield. 
A short tube in the center of the plate projects downward to engage the top section of the hole in the 
stationary tube. 

The entire 60Co Garden is shielded with 22 inches of lead brick and 22 inches of barytes concrete.  A 
stainless steel plate covers the entire garden (UCOR 2011). 

Lead Bricks / Shielding: The following items were observed during the facility tour: two lead pigs 
(4 in dia x 6 in) near door to east lab; three lead pigs (4 in dia x 6 in) stored in cabinet along the lower 
south wall of the west lab. 
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Facility Infrastructure (Hoists, Cranes, Elevators): Cells 1 and 2 are equipped with a hoist rated at 
1-ton capacity (UCOR 2011). 

PCBs: Transformers and large pieces of equipment containing greater than 50 ppm PCBs were not 
identified in any of the Isotopes Program facilities (CCP-AK-ORNL-008, 2010). 

The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed at this 
facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 
fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 

Thermostats and/or Mercury Switches: Wall mounted thermostats present at each lab to control 
chillers. 

Refrigerants: All chillers in this building are assumed to still contain refrigerants and oil in the 
compressors. 

Asbestos-Containing Material (ACM): Portions of steam pipe insulation on the north side of the 
facility have been replaced with a silver backed insulation material labeled ‘Asbestos Free’.  The 
remaining steam pipe insulation without silver backing is not labeled, is assumed to contain asbestos, 
and appears to be in a non-friable state.  Floor tile in this facility was observed to be in fair to poor 
condition. 

Lead Based Paint: Paint in this facility is actively peeling off all horizontal and vertical surfaces.  
All horizontal surfaces are now littered with paint chips. 

Light Bulbs: The majority of lighting in this facility is provided by fluorescent light fixtures.  The 
mercury vapor, sodium vapor, fluorescent, and incandescent bulbs installed throughout this building 
were manufactured with toxic level of heavy metals.  When subject to the TCLP, the mercury vapor 
and fluorescent bulbs will exceed the toxicity limits established for mercury, and sodium vapor and 
incandescent bulbs will exceed limits established for lead. 

4. REFERENCES 

UCOR December 2011, Preliminary Hazard Screening for the Source Development Laboratory, 
Building 3029, PHS-OR-3029-1005, Rev. 2. 

CCP-AK-ORNL-008, Central Characterization Project Acceptable Knowledge Summary Report for 
Oak Ridge National Laboratory Isotopes Programs Contact-Handled Transuranic Wastes, July 06, 
2010 (no author sited). 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that are assumed to be present based on the age 
and history of this facility.  Information was also obtained by reviewing existing facility specific 
documentation and through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: Building 3038 was used for the study of transuranium elements, 
fabrication of alpha- and neutron-emitting targets and sources, shipment of radioisotopes, and the 
study of chemical processes involving tracer level activities.  The specific chemicals utilized in these 
activities are not known.  Historical documents provide an overview of chemicals that were thought 
to be in use by members of the Isotopes Production Program.  Additional discussion of potential 
chemical use in Bldg. 3038 is provided in the discussion of chemical contamination of process 
systems located at the end of this section. 

Chemical Storage:  This building was not available to be walked down.  Access to this building was 
suspended due to roof construction.  The facility manager (FM) for Building 3038 is also responsible 
for Buildings 3028, 3029, 4507, and 3517.  Chemical storage at 3038 is assumed to be consistent with 
conditions found at other facilities under the control of this Facility Manager. 

Waste Accumulation: The limited access to this facility prevented a tour of the waste accumulation 
areas.  The facility manager (FM) for Building 3038 is also responsible for Buildings 3028, 3029, 
4507, and 3517.  Waste accumulation at 3038 is assumed to be consistent with conditions found at 
other facilities under the control of this Facility Manager.  The waste accumulation areas of the other 
facilities were consistently well maintained with no evidence of speculative accumulation of RCRA 
or TSCA regulated waste. 

Beryllium Contamination: One of the operations conducted at Bldg. 3038 was the fabrication and 
destructive testing of Pu-Be neutron sources. Sources were fabricated by combining plutonium oxide 
and beryllium powder in a metal capsule and sealed by inert gas welding.  However, there is no 
mention of the specific area of the building used to conduct this work (CCP-AK-ORNL-008).  
 
Chemical Contamination of Process Systems: Ignitable liquids used in the Isotopes Programs 
facilities included acetone, benzene, diethylbenzene, dodecane, isopropyl alcohol, methanol, toluene, 
xylene, and several commercial products. Solutions containing oxidizing compounds were also used 
in the Isotopes Programs facilities, including aluminum nitrate, ammonium peroxysulfate, ammonium 
nitrate, hydrogen peroxide, hydroxylamine nitrate, potassium permanganate, and sodium nitrite 
(CCP-AK-ORNL-008).  The specific chemicals used in Building 3038 are not known.  The waste 
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stream from D&D of this building will not exhibit the characteristic of ignitability if all traces of 
ignitable liquids and oxidizing solutions absorbed into the process equipment components and the 
resulting waste stream is solid debris.  

Corrosive liquids used in the Isotopes Programs facilities included acids (e.g., acetic, formic, 
hydrochloric, hydrofluoric, nitric, oxalic, sulfuric, sulfurous, and trichloroacetic) and caustics (e.g., 
ammonium hydroxide, sodium hydroxide) (CCP-AK-ORNL-008). The specific corrosive chemicals 
used in Building 3038 are not known.  However, the waste stream from D&D of this building will not 
exhibit the characteristic of corrosivity if all traces of corrosive liquids have been absorbed into the 
process equipment components and the resulting waste stream is solid debris. 

There is the potential that U-listed chemicals may have been used for cleaning, as a dissolution agent, 
or as an eluent in this facility.  As a result, portions of the related process equipment (hoods, glove 
boxes, piping, ventilation ducts, filter media, etc.) may be contaminated with residuals of these 
chemicals.  Debris from D&D of these process systems would not meet the definition of a U-listed 
waste if the original U-listed chemicals were used as sole-active ingredients for their intended 
purpose. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Isotopes Programs facilities. Therefore, debris from D&D of Bldg. 3038 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used during this 
facility’s chemical processing operations and may be present as contaminants of the process systems.  
However, F003-listed waste is listed solely for ignitability, and the waste stream from D&D of this 
building will not exhibit the characteristic of ignitability if all traces of solvent residues were 
absorbed into the process equipment components and the resulting waste stream is solid debris.  
Therefore, the process equipment from this building will not meet the definition of an F003-listed 
hazardous waste. 

Benzene was identified in a Building 3038 plutonium processing procedure. A solution of 
thenoyltrifluoroacetone and benzene was used for plutonium extraction.  As a result, portions of the 
related process equipment (hoods, glove boxes, piping, ventilation ducts, filter media, etc.) may be 
contaminated with residuals of these chemicals.  The records were not specific enough to identify a 
specific area of the building where this operation took place so the presence of residual benzene could 
only be determined through sampling and analysis of potentially effected equipment / media that may 
still be in place.  Since plutonium extraction is a solvent use, EPA hazardous waste number F005 
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could be assigned to debris from D&D of the effected process systems that failed to meet TCLP 
limits for benzene. 

The operations conducted by the Isotopes Program facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: The hot cells of this facility were not 
observed, and documentation containing details about the materials of construction were not 
available.   

Lead Bricks / Shielding: Limited access to this facility prevented an inspection for lead bricks or the 
use of bulk lead as shielding. 

Facility Infrastructure (Hoists, Cranes, Elevators): This building was not inspected for the 
presence of hoists and cranes. 

PCBs: Transformers and large pieces of equipment containing greater than 50 ppm PCBs were not 
identified in any of the Isotopes Program facilities (CCP-AK-ORNL-008, 2010).   

Building 3038 was constructed in 1950.  The majority of mercury vapor, sodium vapor, and 
fluorescent lighting fixtures installed at ORNL facilities of similar age are equipped with ballasts that 
contain small power correction capacitors.  Ballasts manufactured before 1979 contain dielectric fluid 
consisting of pure PCBs, typically defined as concentrations > 9,000 ppm.  Fluorescent lighting 
ballast contains roughly one ounce of dielectric fluid, and each fluorescent fixture is typically 
equipped with two ballasts.  The mercury vapor and sodium vapor lighting fixtures have one large 
ballast equipped with 2 or more three ounce capacitors.   

This building was not specifically inspected for the presence of light fixtures that may contain PCB 
ballasts.  However, any of the light fixtures described in this section are assumed to contain PCB 
capacitors and should be managed in accordance with the facility specific waste handling plan when 
the facility becomes available for demolition.   

Thermostats and/or Mercury Switches: This building was not specifically inspected for the 
presence of window unit air conditioners (a/c), wall mounted thermostats, or fire alarm pull boxes.  
However, all of these devices contain mercury and if encountered, should be removed from the 
facility prior to the initiation of demolition activities.   

Refrigerants: This building was not specifically inspected for the presence of chillers, window unit 
a/c, or drinking fountains.  Any of these devices remaining in this building are assumed to still 
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contain refrigerants and oil in the compressors and should be removed from the facility prior to the 
initiation of demolition activities. 

Asbestos-Containing Material (ACM): This building was not specifically inspected for the 
presence ACM.  Documents containing estimates of the type and condition of ACM installed at 
Building 3038 or the results of previous asbestos surveys at this facility could not be located. 

Lead Based Paint: The interior of Building 3038 is assumed to be painted with lead-based paint.   
The interior of this facility was not inspected to determine the condition of painted surfaces.   

Light Bulbs: Building 3038 was constructed in 1950.  The mercury vapor, sodium vapor, 
fluorescent, and incandescent bulbs installed in ORNL facilities of similar age were manufactured 
with toxic level of heavy metals.  When subject to the TCLP, the mercury vapor and fluorescent bulbs 
will exceed the toxicity limits established for mercury, and sodium vapor and incandescent bulbs will 
exceed limits established for lead. 

4. REFERENCES 

CCP-AK-ORNL-008, Central Characterization Project Acceptable Knowledge Summary Report for 
Oak Ridge National Laboratory Isotopes Programs Contact-Handled Transuranic Wastes, July 06, 
2010 (no author sited). 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: Demineralizer system in the basement used bulk quantities of ion 
exchange resins, nitric acid, and caustic solution (sodium hypochlorite). 

Chemical Storage: Demineralizer system in basement has been taken out of service.  Bulk quantities 
of ion exchange resins, nitric acid and caustic solution have been removed, but equipment remains in 
place.  Active demineralized water makeup system in the east end of the second floor truck loading 
area contains 6.0 ft3 (168 lbs) of granular activated charcoal and approximately 13.2 ft3 of high purity 
mixed bed resin in demineralizer tanks.  The resins in the active system are totally inert (UCOR 
2010).  No hazardous materials from outside the Bldg. 3042 footprint shall be introduced with the 
exception of small quantities of materials that are incidental to authorized S&M activities such as 
cleaners, decontamination solutions, etc. (UCOR 2010). 

Waste Accumulation: There was no evidence of speculative accumulation of any items that require 
additional characterization for chemical constituents or management as RCRA or TSCA regulated 
waste. 

The CERCLA waste management area south of the reactor pool contained non-hazardous and rad 
waste.  Waste in this area was packaged and labeled, and housekeeping in the area was good.  

Beryllium Contamination: The reflector was composed of an arrangement of beryllium elements 
and was surrounded by 4 ft of water in the reactor pool.  All beryllium has been removed from the 
facility (UCOR 2010).  There is no evidence that storage of solid forms of beryllium in a reactor pool 
resulted in beryllium contamination of the high bay or any of the remaining components of the 
demineralizer system (piping, filters, pump). 

Chemical Contamination of Process Systems: Residual quantities of resin are present in ion 
exchange columns (16 ft3 Anthracite left per notes on demineralizers west of pool in basement).  The 
demineralizer room(s) under directly under the reactor pool were not accessible for viewing.  

The specific chemicals used in Building 3042 are not known.  The waste stream from D&D of this 
building will not exhibit the characteristic of ignitability if all traces of ignitable liquids and oxidizing 
solutions absorbed into the process equipment components and the resulting waste stream is solid 
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debris.  Additionally, the waste stream from D&D of this building will not exhibit the characteristic 
of corrosivity if all traces of corrosive liquids have been absorbed into the process equipment 
components and the resulting waste stream is solid debris. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Research Reactor facilities. Therefore, debris from D&D of Bldg. 3042 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used in this 
facility and may be present as contaminants of the process systems.  However, F003-listed waste is 
listed solely for ignitability, and the waste stream from D&D of this building will not exhibit the 
characteristic of ignitability if all traces of solvent residues were absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Therefore, the process equipment from 
this building will not meet the definition of an F003-listed hazardous waste. 

The operations conducted by the Research Reactor facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: Two out-of service hot cells are located at 
the west end of the storage pool on the third floor.  Both cells are equipped with oil filled viewing 
windows.  Each cell contains light fixtures (typically mercury vapor lamps with ballasts incorporated 
into the body of the lamp).   

Several activated components are stored in the reactor pool which contains 125,000 gallons of water 
for shielding.  The reactor control rods are still in place.  The poison sections of the twelve reactor 
control rods were made of cadmium. 

Lead Bricks / Shielding: Lead bricks form shielding for components of basement demineralizer 
system. 

Facility Infrastructure (Hoists, Cranes, Elevators): Building elevator uses hydraulic oil from a 
reservoir located in the basement (elevator is still in operation).  An out-of-service diesel generator is 
located in a room attached to the north side of Bldg. 3042 (fuel and coolant have been drained from 
generator and diesel storage tank is marked “empty”).  Banks of six 12-volt batteries are located in 
the diesel generator room and on the third floor west wall.  A 20-ton bridge crane is provided in the 
reactor bay. 
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PCBs: End point of duct posted ‘Caution PCB Contaminated Gaskets’; located on north side of 
reactor pool on 2nd floor; this section of duct has been abandoned in place and is sealed shut with 
plywood; no visible stains or evidence of residue leaking from gasket.   

The cables routed to cable trays near the basement ceiling contain PCBs (cable trays posted with 
‘PCB < 50 ppm’ stickers).  The switchgear cabinets located in the basement may contain three phase 
cable terminators (pot heads) packed with PCB laden grease.  Portions of paper insulated lead cable 
(PILC) contained inside the basement transformer and switchgear cabinets may be impregnated with 
PCB laden mineral oil.  The PILC and pot heads in Bldg. 3042 have not been sampled and analyzed 
for PCBs. 

The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed at this 
facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 
fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 

Thermostats and/or Mercury Switches: Multiple wall mounted thermostats observed near chillers 
on first floor; rooms on north end of second floor equipped with window unit air conditioners which 
have internal thermostats. 

Refrigerants: All chillers, window unit a/c, and drinking fountains in this building are assumed to 
still contain refrigerants and oil in the compressors. 

Asbestos-Containing Material (ACM):  Basement level steam pipe insulation and wall board are 
labeled as ACM and appear to be in good condition.  The floor tile used throughout the building is in 
fair condition and is assumed to contain asbestos due to its size (8 in x 8 in) and date of installation.  
The control panels on the third floor and the switchgear and transformer cabinets in the basement 
could not be inspected during this study, but are thought to contain asbestos wiring. 

Lead Based Paint: The interior of Building 3042 is assumed to be painted with lead-based paint.   
The painted surfaces were inspected during the walk down and mostly found to be in good condition 
with no evidence of peeling or chipping.  Paint cracking was observed on the exterior walls of the 
reactor pool on the third floor and on the concrete floor near the south hot cell. 

Light Bulbs: The mercury vapor, sodium vapor, fluorescent, and incandescent bulbs installed 
throughout this building were manufactured with toxic level of heavy metals.  When subject to the 
TCLP, the mercury vapor and fluorescent bulbs will exceed the toxicity limits established for 
mercury, and sodium vapor and incandescent bulbs will exceed limits established for lead. 
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UCOR, May 2010, Hazard Assessment Document for the Oak Ridge Research Reactor Building 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: Operations at this facility involved the processing of radioactive source 
materials from fission product waste solutions resulting from uranium fuel element processing.  The 
process cells contained an array of tanks, piping, and other process equipment that were used in 
various sequences depending on the feed material and the product emphasized. The aqueous feed 
solution containing mixed fission products was concentrated by evaporation, and the fission products 
were separated into groups of chemically related elements by organic precipitation or co-
crystallization reactions. The concentrated fractions were processed by liquid extraction and by 
further precipitation and crystallization to obtain separated fission products of high purity. 

A report from 1960 provided a general description of the process chemistry associated with facility 
operations.  The following chemicals were included as an appendix to the report: sodium hydroxide, 
nitric acid, ammonium sulfate, sodium hypophosphite, sodium sulfate, ferric nitrate, alum, hydrazine, 
versene, D2 Ethyl Hexyl Phosphoric Acid, hydrogen peroxide, potassium permanganate, 
hydrochloric acid, ammonia, ammonium hydroxide, oxalic acid, cerium nitrate, and Amsco 125-82.  
Versene is an EDTA-based chelating agent that was used as a common decontamination solution in 
the form of 0.1 M sodium versenate.  Amsco 125-82 was used as an organic solvent. 

Chemical Storage: A phosphoric acid warning label was observed on the portion of the 
electropolisher located in the crane bay.  Solid residue was observed on the crane bay floor in the 
vicinity of 1 in pipe run near the chemical warning label.  The sodium hydroxide and nitric acid tanks 
at make-up area 31 on the second floor are thought to be empty but may contain heels of the 
chemicals.  An argon line (may be part of an argon regulator system associated with the windows of 
the manipulator cells) runs along cell wall of the manipulator operating gallery but is marked ‘out of 
service’.  There was no evidence of on-going hazardous chemical storage at this facility. 

Waste Accumulation: The majority of waste staged in this facility was observed in the crane bay 
and consisted of general trash (paper, plastic, PPE), miscellaneous debris / abandoned equipment, 
HEPA vac units, etc. from decontamination work conducted in the late 90s.  The filter change waste 
from the service tunnels was staged on the middle floor.  The housekeeping in this facility was good, 
and there was no evidence of speculative accumulation of any items that require additional 
characterization for chemical constituents or management as RCRA or TSCA regulated waste. 
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Beryllium Contamination: One of the operations conducted by Chemical Technology at ORNL was 
the fabrication of neutron radiation sources using beryllium powder and Am-241, Pu-238, or Pu-239 
oxide.  However, there is no mention throughout the historical literature of Building 3517 being one 
of the facilities utilized for this type of work or any other use or storage of beryllium.    

Chemical Contamination of Process Systems: The report from 1960 contained procedures 
associated with each chemical operation performed in the facility.  Each procedure required the 
process equipment to be emptied and flushed with water.  There were also specific procedures for 
decontamination of the process equipment, but there was no information about how frequently this 
was done. 

The layout of the equipment in the process cells and the arrangement of the manipulator cells was 
modified during the life cycle of this facility, and the exact inventory of process equipment remaining 
in the process cells is not clear. 

The waste stream from D&D of this building will not exhibit the characteristic of ignitability if all 
traces of ignitable liquids and oxidizing solutions absorbed into the process equipment components 
and the resulting waste stream is solid debris.  Additionally, the waste stream from D&D of this 
building will not exhibit the characteristic of corrosivity if all traces of corrosive liquids have been 
absorbed into the process equipment components and the resulting waste stream is solid debris. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in this 
facility. Therefore, debris from D&D of Bldg. 3517 will not carry the EPA hazardous waste number 
F001. 

The F003-listed solvents acetone, methanol, and xylene were not specifically listed in the early 
chemical inventories, but could have been used in this facility and may be present as contaminants of 
the process systems.  However, F003-listed waste is listed solely for ignitability, and the waste stream 
from D&D of this building will not exhibit the characteristic of ignitability if all traces of solvent 
residues were absorbed into the process equipment components and the resulting waste stream is 
solid debris.  Therefore, the process equipment from this building will not meet the definition of an 
F003-listed hazardous waste. 

The operations conducted in Bldg. 3517 did not contain hazardous waste from any of the specific 
sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this facility will not be 
a K-listed waste. 
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3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: Manipulator gallery on bottom floor - 9 oil 
filled windows at the manipulator cells (FM stated that oil has been drained).  Each set of manipulator 
arms is equipped with a minimum of 10 lead bricks (2 arms per cell, 9 cells total).  The hot cells were 
typically equipped with a combination of incandescent spot lights and mercury vapor lamps which 
are conservatively assumed to still be in place.  Each of the 9 manipulator cells has at least 6 switches 
for controlling lights. 

Lead Bricks / Shielding: The lead bricks fixed to the manipulator arms are on the portion of the 
arms mounted on the clean side of the manipulator operating gallery. 

Facility Infrastructure (Hoists, Cranes, Elevators): Crane bay on second floor is equipped with a 
20-ton crane which is leaking oil from the gear box. 

PCBs: The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed at 
this facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 
fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 

Thermostats and/or Mercury Switches: This building was not specifically inspected for the 
presence of window unit air conditioners (a/c), wall mounted thermostats, or fire alarm pull boxes.  
However, all of these devices contain mercury and if encountered, should be removed from the 
facility prior to the initiation of demolition activities. 

Refrigerants:  The building contains several chiller units and water fountains.  Additionally, a 58-ton 
chilled water compressor unit is located on the middle floor outside the service tunnel.  All 
refrigeration / air conditioning equipment in this building is assumed to still contain refrigerants and 
oil in the compressors. 

Asbestos-Containing Material (ACM): Pipe insulation throughout the facility is in good condition 
but was not marked to indicate if it was checked for asbestos.  Floor tile throughout building is in 
very good condition.  Documents containing estimates of ACM in place at Bldg. 3517 were not 
available and the Facility Manager stated that if such records were available, that he had not been 
issued a copy. 

Lead Based Paint: The interior of Building 3517 is painted with lead-based paint.  The painted 
surfaces were inspected during the walk down and mostly found to be in good condition with limited 
peeling/chipping.   
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Light Bulbs: The mercury vapor, sodium vapor, fluorescent, and incandescent bulbs installed 
throughout this building were manufactured with toxic level of heavy metals.  When subject to the 
TCLP, the mercury vapor and fluorescent bulbs will exceed the toxicity limits established for 
mercury, and sodium vapor and incandescent bulbs will exceed limits established for lead. 

4. REFERENCES 

ORNL July 1960, Hazards Report for Bldg. 3517 (Fission Product Pilot Plant), CF-60-5-26. 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that were observed during a recent tour of the 
facility.  Information was also obtained by reviewing existing facility specific documentation and 
through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: Building 4507 was designed and operated as a laboratory and small-scale 
pilot plant utilizing the four hot cells for development studies of reactor fuel processing, separation, 
recovery of transuranic materials, and separation of fission products from aqueous wastes. These 
programs included such activities as development studies on fluoride volatility and processing of 
Light Water Reactor (LWR) fuels, separation of 232U from 231Pa, recovery of 241Am, 242Cm, 243Cm, 
and 242Cm from plutonium and/or rare earth wastes, preparation of sol-gel microspheres of 241Am, 
242Cm, and 238Pu, and laboratory-scale head-end processing studies of High-Temperature Gas Cooled 
Reactor (HTGR) and Liquid Metal Fast Breeder Reactor (LMFBR) short-cooled fuel rods.  A listing 
of the chemicals associated with these processes could not be obtained from the facility specific 
information provided by the facility manager. 

Chemical Storage: The chemical makeup area on the second floor was designed to contain tanks and 
pumps for chemical feed streams to equipment in the cells. The tanks and pumps have been removed 
from the chemical makeup area and the series of tanks installed above the lead floor of the hot cells 
have also been removed (UCOR 2013).  

Currently there are no hazardous chemicals in Building 4507. Small quantities of materials that are 
incidental to authorized activities in Building 4507, such as cleaners, decontamination solutions; and 
lead shielding in packaging/shipping containers used to remove radioactive material from the facility 
may be used in the facility (UCOR 2013). 

Waste Accumulation: The abandoned / discarded items in this facility included the following: oil-
filled pumps packed in unmarked wooden shipping crates and staged on the second floor; a drill press 
and floor polisher staged on the east end of the hot cell access alley; wood ladders, scrap metal, bags 
of ‘rad trash’, and multiple spent, wood frame HEPA filters (2 ft x 2 ft x 1 ft) staged on the north side 
of the hot cell access alley.  With the exception of the oil-filled pumps in the chemical makeup area, 
there was no evidence of speculative accumulation of any items that require additional 
characterization for chemical constituents or management as RCRA or TSCA regulated waste. 

Beryllium Contamination: Historical literature does not indicate any use or storage of beryllium at 
this facility. 
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Chemical Contamination of Process Systems: The specific chemicals used in Building 4507 are not 
known.  The waste stream from D&D of this building will not exhibit the characteristic of ignitability 
if all traces of ignitable liquids and oxidizing solutions absorbed into the process equipment 
components and the resulting waste stream is solid debris. Additionally, the waste stream from D&D 
of this building will not exhibit the characteristic of corrosivity if all traces of corrosive liquids have 
been absorbed into the process equipment components and the resulting waste stream is solid debris. 

There is the potential that U-listed chemicals may have been used for cleaning, as a dissolution agent, 
or as an eluent in this facility.  As a result, portions of the related process equipment (hoods, glove 
boxes, piping, ventilation ducts, filter media, etc.) may be contaminated with residuals of these 
chemicals.  Debris from D&D of these process systems would not meet the definition of a U-listed 
waste if the original U-listed chemicals were used as sole-active ingredients for their intended 
purpose. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in association 
with this facility. Therefore, debris from D&D of Bldg. 4507 will not carry the EPA hazardous waste 
number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used during this 
facility’s chemical processing operations and may be present as contaminants of the process systems.  
However, F003-listed waste is listed solely for ignitability, and the waste stream from D&D of this 
building will not exhibit the characteristic of ignitability if all traces of solvent residues were 
absorbed into the process equipment components and the resulting waste stream is solid debris.  
Therefore, the process equipment from this building will not meet the definition of an F003-listed 
hazardous waste. 

The operations conducted at this facility did not contain hazardous waste from any of the specific 
sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this facility will not be 
a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: Facility contains four hot cells on the ground 
level and is also equipped with a penthouse superstructure above the hot cells that contains glove 
boxes, and a shielded manipulator cave for small-scale work.  The manipulators have been removed 
from the four hot cells, removed from the facility, and a non-flammable, not-explosive water-based 
acrylic fixative has been applied to the interior surface of the four hot cells to reduce the 
surface/removable contamination content within the hot cells.  The hot cells were typically equipped 
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with a combination of incandescent spot lights and mercury vapor lamps which are conservatively 
assumed to still be in place. 

Each hot cell has a 3.6 ft thick lead glass window for viewing into the cell from the operating area. 
Each window was formerly filled with mineral oil which has since been drained.   

Cells 1 and 4 have a lead floor and a pit containing storage tanks beneath these floors.  The Cell 1 
tanks are situated beneath the Cell 1 pit floor covered with approximately six inches of lead as bulk 
metallic shielding. The Cell 4 tanks are situated beneath the Cell 4 pit floor covered with 
approximately six inches of lead as bulk metallic shielding.  It should be noted that the only interior 
items remaining today are the lead floor and the tanks beneath the floors.  

The penthouse area contains a large glovebox that straddles cells 3 and 4.  A second large box 
measuring 4.3 ft in width x 6.1 ft in length x 5.2 ft in height is located at the east end of the room 
above Cell 1. This box is shielded with six inches of steel and equipped with a six inch thick lead-
glass viewing window and periscope.  It’s manipulators were removed during stabilization and the 
glove box was stabilized with fixative similar to the hot cells (UCOR 2013). 

Lead Bricks / Shielding: Solid lead is present as bulk shielding material of hot cells and was 
discussed in the Hood / hot cell materials of concern section.  The estimated lead mass as bulk 
metallic shielding in Cell 1 and Cell 4 is estimated to be approximately 38,228 lb based on cell floor 
dimensions only (UCOR 2013).  Two lead pigs (4 in dia x 6 in) and two empty lead boxes (8 in x 8 in 
x 12 in) are staged on first floor near the stairs. 

Facility Infrastructure (Hoists, Cranes, Elevators): A 10-ton gantry crane in the penthouse is 
leaking oil which has migrated into the chemical makeup area located directly below the penthouse.  
The flooring of the chemical makeup area in the vicinity of the oil leak is heavily stained and 
absorbent pads are in place.  Approximately four ounces of free oil was observed pooling on plastic 
sheeting near the absorbent pads); one hoist is installed in the cell charging area (slight oil leak from 
gearbox observed); one small hoist installed at chemical makeup area on second floor has oily residue 
visible near connection to the overhead beam; each of the four hot cell access doors is equipped with 
a motorized drive system (each motor has oily stains near the base of the motor’s oil reservoir). 

PCBs: Each of the four hot cells is equipped with two large capacitors (8 in x 8 in x 12 in) which are 
mounted along the upper portion of the manipulator gallery wall.  These capacitors are similar in 
appearance to ones installed at the Building 3030 hot cell which were determined to contain PCBs. 

The majority of mercury vapor, sodium vapor, and fluorescent lighting fixtures installed at this 
facility are equipped with ballasts that contain small power correction capacitors.  The ballasts 
manufactured before 1979 contain dielectric fluid consisting of pure PCBs, typically defined as 
concentrations > 9,000 ppm.  Fluorescent lighting ballast contains roughly one ounce of dielectric 

F-42



Chemical Contamination/Hazardous Materials of Construction     
ORNL Building 4507 
September 2013 

 

Page 4 of 4 
 

fluid, and each fluorescent fixture is typically equipped with two ballasts.  The mercury vapor and 
sodium vapor lighting fixtures have one large ballast equipped with 2 or more three ounce capacitors. 

Thermostats and/or Mercury Switches: Fire alarm pull boxes mounted at this location contain 
mercury switches.  Wall mounted thermostats present on first floor to control chiller. 

Refrigerants: All chillers in this building are assumed to still contain refrigerants and oil in the 
compressors. 

Asbestos-Containing Material (ACM): Portions of steam pipe insulation on the second floor and 
east end of the hot cell access alley have been replaced with a silver backed insulation material 
labeled ‘Asbestos Free’.  The remaining steam pipe insulation without silver backing is not labeled, is 
assumed to contain asbestos, and appears to be in a non-friable state.  Floor tile in the hot cell 
manipulator gallery was observed to be in fair condition. 

Lead Based Paint: Paint in this facility is actively peeling off all horizontal and vertical surfaces.  
All horizontal surfaces are now littered with paint chips. 

Light Bulbs: The majority of lamps still installed in this facility are fluorescent tubes.  The mercury 
vapor, sodium vapor, fluorescent, and incandescent bulbs installed throughout this building were 
manufactured with toxic level of heavy metals.  When subject to the TCLP, the mercury vapor and 
fluorescent bulbs will exceed the toxicity limits established for mercury, and sodium vapor and 
incandescent bulbs will exceed limits established for lead. 

4. REFERENCES 

UCOR January 2013, Hazard Assessment Document for Building 4507, High Radiation Level 
Chemical Development Facility, Oak Ridge National Laboratory, Oak Ridge, Tennessee, HAD-OR-
4507-0059, Rev. 4 
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1. INTRODUCTION 

The purpose of this document is to provide an overview of the types and extent of chemical 
contamination and hazardous materials of concern that are assumed to be present based on the age 
and history of this facility.  Information was obtained by reviewing existing facility specific 
documentation and through discussion with the Facility Manager. 

2. CHEMICAL CONTAMINAITON 

Historical Chemical Use: The Homogeneous Reactor Experiment (HRE), Bldg. 7500 was 
constructed in 1951, and the first aqueous experimental research reactor in the facility, HRE-l, 
operated until 1954.  HRE-1 was fueled with a light water solution of enriched uranyl sulfate.  The 
HRE-l process equipment and the reactor cell were decontaminated, and the equipment was removed 
from HRE Bldg. 7500 so that excavation could begin for below-grade cells to contain the second 
aqueous reactor, HRE-2.  The HRE-2 reactor began operations in February 1956 and was taken off-
line in April 1961.  In late 1961 and early 1962, the fuel and heavy water were removed from the 
HRE, Bldg. 7500, and the facility was sealed and placed in a standby condition. Portions of the 
reactor-core vessel were removed in late 1962 for study. The reactor, the chemical plant, and the 
auxiliary systems remain (UCOR 2013).   

Cell C, adjacent to the reactor cell, contained the HRE, Bldg. 7500 Chemical Processing Plant. It is 
completely underground, and contains most of the equipment (i.e., liquid-solid separator, storage 
tank) that was used to remove and separate corrosion products from fuel and blanket systems, as well 
as the equipment to add additional fuel or stabilizing/corrosion-inhibiting additives to the system. 
This equipment was flushed multiple times with the rest of the fuel system and is now out of service 
(UCOR 2013). 

Chemical Storage: Small quantities of standard industrial chemicals and products (e.g., glass 
cleaner, lubricants, solvents, etc.) and other commercially available chemicals are stored at the HRE, 
Bldg. 7500, in quantities below 40 CFR 302.4, Designation of Hazardous Substances, reportable 
quantities (RQs) or will be “standard industrial” in nature. 

Waste Accumulation: The limited access to this facility prevented a tour of the waste accumulation 
areas.  The facility manager (FM) for Building 7500 is also responsible for Buildings 3001, 3010, and 
3042, and the waste accumulation areas of the other facilities were consistently well maintained with 
no evidence of speculative accumulation of RCRA or TSCA regulated waste. 

Beryllium Contamination: There is no mention throughout the historical literature of the HRE being 
a beryllium moderated reactor or any other use or storage of beryllium in Building 7500. 
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Chemical Contamination of Process Systems: The specific chemicals used in Building 7500 are not 
known.  The waste stream from D&D of this building will not exhibit the characteristic of ignitability 
if all traces of ignitable liquids and oxidizing solutions absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Additionally, the waste stream from D&D 
of this building will not exhibit the characteristic of corrosivity if all traces of corrosive liquids have 
been absorbed into the process equipment components and the resulting waste stream is solid debris. 

The EPA has provided a regulatory clarification that the F001-listing is only appropriate when the 
listed solvents are used in a large-scale degreasing operation such as cold cleaning or vapor 
degreasing on an industrial scale. Large-scale degreasing operations were not identified in the 
Research Reactor facilities. Therefore, debris from D&D of Bldg. 7500 will not carry the EPA 
hazardous waste number F001. 

The F003-listed solvents acetone, methanol, and xylene could have potentially been used in this 
facility and may be present as contaminants of the process systems.  However, F003-listed waste is 
listed solely for ignitability, and the waste stream from D&D of this building will not exhibit the 
characteristic of ignitability if all traces of solvent residues were absorbed into the process equipment 
components and the resulting waste stream is solid debris.  Therefore, the process equipment from 
this building will not meet the definition of an F003-listed hazardous waste. 

The operations conducted by the Research Reactor facilities did not contain hazardous waste from 
any of the specific sources in 40 CFR 261.32, and therefore, any debris generated during D&D of this 
facility will not be a K-listed waste. 

3. HAZARDOUS MATERIALS OF CONSTRUCTION 

Hood / Hot Cell Materials of Construction Concerns: In late 1961 and early 1962, the fuel and 
heavy water were removed from the HRE, Bldg. 7500, and the facility was sealed and placed in a 
standby condition. Portions of the reactor-core vessel were removed in late 1962 for study.  The 
reactor vessel has been sealed (UCOR 2013). 
 
Lead Bricks / Shielding: There is no mention in the historical literature of the use of bulk lead for 
shielding in Building 7500. 

Facility Infrastructure (Hoists, Cranes, Elevators): The steel columns in the high bay support a 
20-ton crane (east-west travel) with a midbay crane (north-south travel).  Both of these cranes are out 
of service by means of electrical isolation (UCOR 2013). 

PCBs: Building 7500 was constructed in 1951.  The majority of mercury vapor, sodium vapor, and 
fluorescent lighting fixtures installed at ORNL facilities of similar age are equipped with ballasts that 
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contain small power correction capacitors.  Ballasts manufactured before 1979 contain dielectric fluid 
consisting of pure PCBs, typically defined as concentrations > 9,000 ppm.  Fluorescent lighting 
ballast contains roughly one ounce of dielectric fluid, and each fluorescent fixture is typically 
equipped with two ballasts.  The mercury vapor and sodium vapor lighting fixtures have one large 
ballast equipped with 2 or more three ounce capacitors. 

This building was not specifically inspected for the presence of light fixtures that may contain PCB 
ballasts.  However, any of the light fixtures described in this section are assumed to contain PCB 
capacitors and should be managed in accordance with the facility specific waste handling plan when 
the facility becomes available for demolition.   

Thermostats and/or Mercury Switches: This building was not inspected to determine the quantity 
or location of window unit air conditioners (a/c), wall mounted thermostats, or fire alarm pull boxes.  
However, all of these devices contain mercury and if encountered, should be removed from the 
facility prior to the initiation of demolition activities.   

Refrigerants: This building was not inspected to determine the quantity or location of chillers, 
window unit a/c, or drinking fountains.  Any of these devices remaining in this building are assumed 
to still contain refrigerants and oil in the compressors and should be removed from the facility prior to 
the initiation of demolition activities. 

Asbestos-Containing Material (ACM): This building was not inspected to determine the quantity, 
location or condition of ACM.  However, the FM did inform the project team that all entries into this 
facility require the use of a full-face, air-purifying respirator because ACM has fallen off piping onto 
walking surfaces and the entire building is now a hazard for ‘bulk friable asbestos’.  Documents 
containing estimates of the type and condition of ACM installed at Building 7500 or results of 
previous asbestos surveys at this facility could not be located. 

Lead Based Paint: The interior of Building 7500 is assumed to be painted with lead-based paint.   
The interior of this facility was not inspected to determine the condition of painted surfaces.   

Light Bulbs: Building 7500 was constructed in 1951.  The mercury vapor, sodium vapor, 
fluorescent, and incandescent bulbs installed in ORNL facilities of similar age were manufactured 
with toxic level of heavy metals.  When subject to the TCLP, the mercury vapor and fluorescent bulbs 
will exceed the toxicity limits established for mercury, and sodium vapor and incandescent bulbs will 
exceed limits established for lead. 

4. REFERENCES 

UCOR, May 2013, Hazard Assessment Document for the Homogeneous Reactor Experiment Bldg. 
7500 at the Oak Ridge National Laboratory, Oak Ridge Tennessee, HAD-OR-HRE-0019, Rev. 7. 
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