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RADIOLOGICAL SURVEY 
OF TIIE FORMER 

BLISS AND LAUGHLIN STEEL 
COMPANY FACILITY 
BUFFI~LO, NEW YORK 

INTRODUCTION AND SITE HISTORY 

In the fall of 1952, the Bliss and Laughlin Steel Company, Buffalo, New York, performed 

machining and straightening operations on uranium rods. The finished rods were shipped 

directly to the Fernald site in Ohio; turnings were returned by the Atomic Energy Commission 

(AEr.) to t.'1e Lak•~ Ontario Ordnance Works (LOOW) for packaging and ultimate disposal or 

recycle. Available records indicate uranium machining occurred at the site during September 

an<.l october of 1952, and that 53 drums of turnings were generated by the Bliss and Laughlin 

activities1• It is unknown whether U1ese records described the full extent of the Bliss and 

) Laughlin work; no recor~;:;, indk.ating the :ot21 quantity of uranium handled at this site, have 

been located. There is also mention of possible earlier Atomic Energy Commission work at the 

site (the nature of which is unknown1) in an October 1951 correspondence, which indicated that 

several drums of dry uranium oxide had been accumulated. In 1972 the facility was sold to 

Ramco Steel, Inc.; the current owner is Niagara Cold Drawn Corporation. 

Based on the operations performed at this site, the potential radiological contaminant would be 

p:-ncc~ed naturaJ uranium, i.e. uranium chemically separated from its long-lived daughter 

products and in its naturally occurring isotopic abundances. Surveys of the facility, conducted 

by National Lead of Ohio at the time of the rod turning operations, identified contamination on 

the turning machines. The machinery used for this work has been replaced; disposition of the 

old equipment is not known. No records, indicating the radiological conditions of the site 

following the uranium machining, have been located. The U.S. Department of Energy's Office 

of Environmental Restoration and Waste Management recommended that the current radiological 

conditions be determined; the Environmental Survey and Site Assessment Program (ESSAP) of 

Oak Ridge Associated Universities/Oak Ridge Institute for Science and Education 
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(ORAU/ORISE) was requested to perform a survey of the site. This report describes the 

procedures and results of that survey. 

PROJECT ORGANIZATION AND RESPONSIBU.ITY 

DOE Headquarters provides overview and coordination for all FUSRAP activities. DOE Oak 

Ridge (DOE-OR) is responsible for implementation of FUSRAP and The Former Sites 

Restoration Division of DOE-OR, manages the daily activities. 

Under the FUSRAP protocol, an initial investigation/survey of a potential site is performed by 

CRISE or Oak Ridge National Laboratory (ORNL), under contract to DOE Headquarters. If 

appropriate, DOE ~-Ieadquarters designates the site into FUSRAP based upon the results provided 

by the initial investigation/survey. DOE's Project Management Contractor (PMC) foo: FUSRAP 

is B:· :!':.tel National, Inc. (BNI). BNl is responsible for planning and implementation of 

FUSRAP activities and managing any required remedial actions. The final phase for a FUSRAP. 

site is independent verification, which is provided by ORISE or ORNL, after remedial action 

is complete. This verification activity provides independent (third party) data to assist DOE in 

evaluating the accuracy of the post-remedial action status of the site, as presented by the PMC, 

and in assuring that the documentation accurately and adequately describes the condition of the 

site. DOE Headquarters uses the information developed by the remediation and verification 

activities to certify that a site can be released for use, without restrictions. 

FACILITY DESCRIPTION 

The former Bliss and Laughlin facility at 110 Hopkins Street consists of a single large 

building, with a floor area of about 12,000 m2 (Figures 1 and 2). There have been only minor 

changes to the main structure, since the uranium operations in the 1950's. Equipment inside the 

building has been rearranged or replaced to varying degrees. The current facility occupants 

indicate that machining operations, such as were performed on the uranium rods, would have 
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been located in the "special finishing" area, but machining is n.o longer performed in this section 

of the facility. The "special finishing" area occupies about 300 m1 of floor space (Figure 3). 

The floor is concrete and contains several shallow utility (water, electricity, lubricant, and 

pneumatic) trenches; there are no drains in this area. Floor ·surfaces are generally rough and 

"pitted" and are covered with !!. thin layer of oil absorbent material and dried oil and grease. 

Machining equipment and material storage racks prevent access to some floor surface areas. 

Ceilings are approximately 12 m high and supported by a framework of trusses. The machining 

area of the building is open (without inside walls or partitions). 

PROCEDURES 

vn March 14, 1992, representatives of theORISE Environmental Sur.1ey and Si~e Assessmt:nt 

Program (ESSAP), assisted by W. A. Williams of the DOE Office of Environmental 

Restoration, conducted a radiological survey at the former Bliss and Laughlin Steel Company 

facility. The survey was initially conducted in accordance with a plan prepared by the ESSAP 

and approved by DOE'EM. Positive findings of residual contamination exceeding guidelines 

established the possible eligibility under FUSRAP; initial plans were then modified and the 

number of surface activity and exposure rate measurements was re.1uced. Additional 

information, concerning major instrumentation and survey and analysis procedures, is provided 

in Apperdices A and B. 

OBJECTIVE 

The objective of the survey was to determine the radiological statJs of the site, relative to the 

FUSRAP guidelines and DOE Order 5400.5, Chapter lV2
• The results will be used by 

DOE/EM to determine whether there is a need for further actions under FUSRAP. 
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SURVEY PROCEDURES 

Reference Grid 

The floor of the "special finishing" area was gridded at 2 m intervals for referencing 

measurement and sampling locations. Survey locations in other portions of the facility were 

referenced to prominent building features. 

Surface Scans 

The floor of the "special finishing" area was scanned for alpha, beta, and gamma activity, using 

gas rroportional and gamma scintilhition detectors. Scans for alpha, beta, ar:d gamma activity 

were also performed in other areas of the building. Scans for gamma activity were performed 

outside the building at entrances/exits and within 5 to 10 m of the building exterior walls. All 

detectors were coupled to instru;ner.ts with audible indicators. Locations of elevated direct 

radiation, suggesting the. presence of surfa.ce contamination, were marked and identified for 

further investigation. 

Measurements or Surface Activity Levels 

Direct measurements for total surface activity were performed at 8 locations of elevated direct 

radiation, identified by surface scans; at ! 0 additional locations on the floor of the "special 

f:lish~:1g" area; and at 10 locations throughout the remainder of the building. Although 

processed natural uranium emits alpha and beta radiations in approximately equal proportions, 

initial measurements indicated that the total alpha activity levels were significantly lower than 

the beta levels at the same location; this suggested that the physical condition of the floor surface 

was resulting in absorption of a large fraction of the alpha radiation. Therefore, measurements 

of alpha surface activity were discontinued, and the beta measurements were used to determine 

the residual uranium activity level. Measurement locations are identified on Figures 4 and 5. 

Smears for removable activity were obtained at direct measurement locations. 

4 
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ExPosure Rate Measurement 

A background exposure rate of 9 uR/h for the general building area was measured at 1 meter 

(3.3 ft) above the surface in the truck loac'.ng area (Figure 5). This location is similar in 

construction to the rest of the building, and is not believed to have a history of radio.active 

material use. A pressurized ionization chamber was used to perform this measure:nent. 

Miscellaneous Samples 

Scrapings and chips were obtained from locations of elevated direct radiation on the floor. Two 

dust an:i .residue samples were collected from overhead beams in the "special finishing" area, 

and tw0 samples of oil and sludge were obtained from trenches in the "special finishing" area. 

Two samples of slag-like fill material were obtained from beneath the cvncrete flcoring at 

locations of elevated gamma scan findings; these samples were from excavations on the south 

sirl.e of the building, where new st::>rage racks were being installed. Sampling locations are 

)identified on Figures 4 wd 5. 

Sample Analysis and Data Internretation 

All samples and data were returned to the ESSAP laboratory for analysis and interpretation. 

Smears were analyzed for gross al?ha :>.nd gross !:>eta activity. Miscellaneous samples were 

analyzed by gamma spectrometry and the radionuclide content reported in units of pCi or pCi/g. 

TI.e :a~ionuclides of primary interest were those associated with processed natural uranium; 

however, spectra were reviewed for the presence of additional photopeaks. Total surface activity 

levels were converted to units of disintegrations per minute per 100 cm
1 

(dpm/100 cm
2

). 

Findings were compared to the DOE guidelines. 
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FINDINGS AND RESULTS 

SURFACE SCANS 

Gamma scans of the building interior and exterior perimeter identified levels of 2 to 3 times 

background in subfloor excavations along the south side of the building. The elevated radiation 

levels c:.ppeared to be associated with slag and cinder-like material, which had been used as fill 

between the sub floor soil and the concrete flooring. No additional indoor or outdoor locations,· 

indicating possible residual radioactive material, were identified by the gamma scans. 

Alpha-beta scans identified several areas of elevated direct radiation in the "special finishing" 

area. These locations, shown on Figure 4, were noted for additional measurements. 

Sc:u.:o of other building floor surfaces did not identify additional locations of possible residual 

activity. 

SURFACE ACTIVITY LEVELS 

Results of surface activity measurements in the "special finishing" area are ;:~esented in Table 

1. At locations identified by surface scans the total beta activity levels ranged from 4,700 to 

700,000 dpm/100 cm2; removable alpha and beta activities at these locations ranged from < 12 

to 430 dpm/100 cm2 and < 15 to 540 dpm/100 cm2
, respectively. Activity levels at other 

loca(ons in the "special finishing" area were less than detection limits of tht! procedure, i.e. 

<Z80 dpm/100 cm2 , total beta; < 12 dpm/100 cml, removable alpha; and < 15 dpm/100 cm
2

, 

removable beta. 

Surface activity levels, measured at all other building locations, were less than the detection 

limits of the procedures. 
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RADIONUCLIDE LEVELS IN MISCELLANEOUS SAMPLES 

Metal chips and floor scrapings, collected from locations of elevated direct radiation in the 

"special finishing" area were combined for analysis. The composite sample contained 

200,000 pCi of U-238 and 9700 pCi of U-'235; this ratio of U-238 and U-235 activities is typical 

of natural uranium. The total uranium content in this composite was 3p!Jroximately 0.6 gm. 

No additional uranium series radionuclides were identified in ti1is sample, indicating that the 

material is processed uranium, i.e. separated from its longer-lived daughter products. 

Table 3 presents the concentrations of radionuclides in other samples from the facil.ity. Samples 

of slag Md cinder-like material from the floor excavations contained positive levels of U-238 

(up to 5.2 pCilg) and Th-232 (up to 3.7 ?Ci/g). The gamma spectra revealed that longer-lived 

dau~t:.~~s of these two radionuclide series were present in approximately equal amounts, 

indicating that the material is of natural origin, rather than being associated with the uranium 

machining activities for AEC/MED. The material containing the low levels of natural uranium 

and thorium is similar in appearance and radionuclide content to that which has been encountered 

at various other sites in the Buffalo area~. 

Slightly elevated U-238 concentrations (up to 2.2 pCi/g) were present in the oil and sludge 

samples from the floor trenches and in the dust removed from overhead surfaces (up to 

5.7 pCilg). As with the samples of chips and floor scrapings, these samples did not contain the 

longe:--lived daughters of the 1;ranium dec<.)' series (e.g., Ra-226), and it is therefore likely that 

acti\ ity in the~ samples is associated with the uranium machining operations. 



COMPARISON OF RESULTS wrni GUIDELINES 

The DOE surface contamination guideline levels applicable for processed natural uranium are 

as follows: 

) 

Total Activity 

5,000 dpm c:t/100 em\ averaged over a 1 m
2 

area 

15,000 dpm a/100 em\ maximum in a 100 cm
2 

area 

Removable Activit:J_ 

1,000 dpm a/100 cm
2 

Survey results indicate iliat measurements for beta activity levels, rather than alpha activity, 

provide a more accurate representation oi uranium activity levels on dus~, porous, or rough 

surfo.ccs, because of selective attenuation of alpha radiations; therefore, beta activity levels were 

used for comparison with the guideline values. Seven locations in the "special finishing" area 

had totJ beta activity levels exceedir.g the 15,000 dpm/100 cm
2 

(maximum) limit. 

Measurements at eleven other locations in the "special finishing" area and locat~ons throughout 

the remainder of the facility were within the guideline levels for total surface activity. There 

were no measurement locations where removable activity excr..e•jcd the guideline. 

A guideline v:Uue for U-238 in wil and other volumetric sources has not been established for 

this site; however, for comparison purposes, guidelines at other FUSRAP sites have typically 

r..11ge·~ from 30 to 50 pCi/g. Samples collected from this facility contain less than those typical 

level:>. The slag/cinder samples contain naturally occurring activity, not associated with former 

AEC activities at the Bliss and Laughlin site. 
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sUMMARY 

In March 1992, ESSAP performed a radiological survey of the former Bliss and Laughlin Steel 

Company facility, located at 110 Hopkins Stieet, Buffalo, New York. Survey activities included 

scans for direct alpha, beta, and gamma radiation, measurements of total and removable surface 

activity, and collection and analysis of samples. 

Residual uranium activity, exceeding the DOE surface contamination guideline levels, was 

identified on the floor of the "special finishing" area. The contamination appears to be fixed; 

removable contamination is within DOE guideline levels. Some floor surfaces in this area were 

inaccessibl~. due to equipment and material storage; it is possible that additional areas of 

residual contamination are present. 

9 
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TABLE 1 

RESULTS OF SURFACE ACTIVITY MEASUREMENTS 
11SPECIAL FINISHING" AREA 

FORMER BLISS AND LAUGHLIN FACILITY 
BUFFALO, NEW YORK 

SURFACE ACTIVITY LEVELS (dprnllOO cm1
) 

REMOVABLE ACTIVITY 
TOTAL BETA ACTIVITY 

ALPHA BETA 
.. 

700,000 430 540 

60,000 <12 <1!: 

240,000 <12 17 

41,000 120 340 

27,000 <12 19 

21,000 17 39 

4,700 <12 <15 

28,000 19 26 

<880 <12 <15 -
<880 <12 <15 

<880 <12 <15 

<880 <12 <15 

<880 <12 <15 

I 



~ATION' 

N 

0 

p 

-0\ Q 

R 

'Refer to Figure 4. 

TABLE 1 (C•Jntinued) 

RESULTS OF SURFACE ACTIVITY MEASUREMENTS 
"SPECIAL FINISHING" AREA 

FOR..!'\lER BLISS AND LAUGHLIN FACILITY 
BUFFAW, NEW YORK 

SURFACE ACTIVITY LEVELS (dpm/100 em~ 

REMOVABLE ACTIVITY 

TOTAL BETA ACTIVITY ALPHA BETA 

<880 <12 <15 

<880 <12 <15 

<880 <12 <15 

<880 <12 <15 

<880 <12 <15 



LOCATION-

A 

B 

c ..... 
-...) 

D 

E 

F 

G 

H 

I 

J 

•Refer to Figure 5. 

TABLE I. 

RESULTS OF SURFACE ACTIVITY :r..tEASUREMENTS 
GENERAL BUILDING AREA 

FORME.R BLISS AND LAUGHLIN FACILITY 
BUFFALO, NEW YORK 

SURFACE ACTIVITY LEVELS (dpm/100 cm1
) 

I REMOVABLE ACTIVITY 
TOTAL BETA ACTIVITY I 

ALPHA BETA 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 

<930 <12 <15 
-

<930 <~i.2 <15 

~ 
.i 

I 
f 

I 

~ 
t r, 



..... 
00 

H 

SAMPLE 
TYPE 

Soil/Slag 

Soil/Slag 

Oil and 
Sludge 

oil and 
Sludge 

Dust 

Dust 

•Refer to Figure 5. 

1 

2 

3 

4 

5 

6 

TABL!& 3 

RADION'"JCLIDE CONCENTRATIONS IN M;SCELLANEOUS SAMPLES 
FORMER BLISS AND LAUGHLIN F'ACP .... ITY 

BUFFALO, NEW YORK 

-------

I 
.-

SAMPLING" RADIONUCLIDE CONCENTRATIONS (pCilg) 
LOCATION I 

U-235 I U-238 Th-232 

Subfloor 0.4 ± O.lb 5.2 ± 1.6 3.7 ± 0.7 
Excavation 

Subfloor <0.1 1.7 ± 1.1 1.4 ± 0.3 
Excavation 

Floor 0.2 ± 0.4 2.2 ± 0.4 0.4 ± 0.1 
Trench 

Floor 0.1 ± 0.2 2.1 ± 0.4 0.2 ± 0.1 
Trench 

Upper 0.4 ± 0.1 4.3 ± 1.0 <0.1 
Beams 

Upper 0.4 ± 0.1 5.7 ± 1.2 (J.1 ± 0.1 
B~ams 

--------- -- -------------

bUncertainties represent the 95% confidence level, based only on counting statistics. 

Ra-226 

3.5 ± 0.5 

1.2 ± 0.2 

0.5 ± 0.1 

0.2 ± 0.1 
I 

<0.3 I 
<0.4 
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APPENDIX A 

MAJOR SAMPLING AND ANALYTICAL EQUIPMENT 

The display or description of a specific prwuct is not to be construed as an endorsement of that 
product or its manufacturer by the authors or their employer. 

DIRECT RADIATION MEASUREMENT 

Instruments 

Eberline Pulse Ratemeter 
MOdel PRM-6 
(Eberline, Santa Ft'. NM) 

Ludlum Ratemeter-Scaler 
Mod!:'l 2221 
(Ludlum Measurements, Inc., 
Sweetwater, TX) 

) Ludlum Floor Monito.:­
Model 239-1 
(Ludlum Measurements, Inc., 
Sweetwater, TX) 

Reuter-Stokes Pressurized Ion Chamber 
Model RSS-111 
(Reuter-Stokes, Cleveland, OH) 

Detectors 

Eberl':-!~ GM Detector 
Model Hp-260 
:Sffective Area, 15 cm2 

(Eberline, Santa Fe, NM) 

Eberline ZnS Scintillation Detector 
Mod,ei AC-3-7 
Effective Area, 5>· cm2 

(Eberline, Santa Fe, NM) 
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'Victoreen Nai(Tl) Scintillation Detector 
Model 489-55 
3.2 em x 3.8 em crystal 
(Victoreen, Cleveland, OH) 

Ludlum Gas Proportional Detector 
Model 43-37 
Effective Area, 550 cm2 

(Ludlum Measurements, Inc., 
Sweetwater, TX) 

LABORATORY ANALYTICAL EQUIPMENT 

Low Background Gas Proportional Counter 
Model LB-5110 
(fennelec, Oak Ri.jge, TN) 

High Purity Extended Range Intrinsic Detectors 
Mode: No: ERVDS30-25195 
(fennelec, Oak Ridge, TN) 
Used in conjunction with: 
.L.C<id Shield Model G-11 

) (Nuclear Lead, Oak ~dg~, TN) :md 
Multichannel Analyzer 
3100 Vax Workstation 
(Canberra, Meriden, CT) 

High-Purity Germanium Detector 
Model GMY.-23195-S, 23% Eff. 
(EG&G ORTEC, Oak Ridge, TN) 
Used in conjunction with: 
Lad Shield Model G-16 
(Gam:"1a Products, Palos Hills, !L) and 

· Multchunnel Analyzer 
3100 Vax Workstation 
(Canberra, Meriden, CT) 

High~Purity Germanium Coaxial Well Detector 
Model GWL-110210-PWS-S, 23% Eff. 
(EG&G ORTEC, Oak Ridge, TN) 
Used in conjunction with: 
Lead Shield Model G-16 
(Applied Physical Technology, Atlanta, GA) and 
Multichannel Analyzer 
3100 Vax WorkStation 
(Canberra, Meriden, CT) 
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SURVEY AND ANALYTICAL PROCEDURES 

SURVEY PROCEDURES 

Surface Scans 

Surface scans were performed by passing the probes slowly over the surface; the distance 

between the probe and the surface was maintained at a minimum - nominally about 1 em. 

Identification of elevated levels was based on increases in the audible signal from the recording 

or indicating instrument. Scans of large surface areas on the floor of the f2.cility were performed 

with a gas proportional floor rr.o11it~r. The detector was moved sbwly over 100% of the 

accessible floor surface in the "special finishing" area; other building floors were scanned in a 

random pattern to provide coverage of 10 to 20% of the surface. Equipment and overhead 

surfaces were scanned using smaller, hand-held detectors. Combinations of detectors and. 

instruments used for th~ scans were: 

Alpha ZnS Scintillation detector with ratemeter-scaler. 

Alpha-Beta Gas Proportional detector with ratemeter-scaler. 

Beta GM detector with ratemeter-scaler. 

Gamma Nal Scintillation detector wit!-. ratemeter. 



Surface Activity Measurements 

Measurements of total beta surface activity were performed using portable ratemeter-scalers with 

thin-window "pancake" GM detectors. Count rates (cpm) were converted to disintegration rates 

(dpm/100 cm2
) by dividing the net rate by the 4 71" efficiency and correcting for the active area 

of the detector. The effective window area was 15 cm2 for the GM detectors; the average 

background count rate for the GM detectors was 55 cpm and the average efticiency was 27%. 

Removable Activity Measurements 

Smears for determination of removable activity were performed using numbered filter paper 

di~~. 47 mm in diameter; smears wee sealed in labeled envelopes witt the locations and other 

pertinent information recorded. The smears were returned to laboratories in Oak Ridge and 

counted on a low-background gas-proportional counter for alpha and gross beta activity. 

Exposure Rate Me«sur~E'lents 

Measurement of gamma exposure rate at the background location was performed using a Reuter­

Stokes pressurized ionization chamber; the detector was placed ~ m above the floor and a series 

of consectttive readings obtained and averaged to determine the exposure rate. 

ANALYTICAL PROCEDURES 

.Gamma Spectrometry 

Samples were placed in appropriate containers, chosen to reproduce calibrated counting 

geometries. The net weights were determined and the samples counted using germanium 

detectors coupled to a Canberra pulse height analyzer system. Background and Compton 

striping, peak search, peak identification, and concentration calculations were performed using 
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the computer capabilities inherent in the analyzer 3100 Vax workstation system. Energy peaks, 

used for determination of radionuclides of concern, were: 

. ) 
.' 

U-235 

U-238 

Th-232 

Ra-226 

0.185 MeV 

0.093 MeV from Th-234* 

0.911 MeV from Ac-228* 

0.609 MeV from Bi-214* 

*Secular equilibrium assumed. 

Spectra were reviewed for other identifiable photopeaks. 

UNCERTAINTIES AND DETECTION LIMITS 

The uncertainties associated with the analytical data presented in the tables of this report 

represent the 95% confidence level for' that data. These uncertainties were calculated based on 

both the gross sample count levels and the associated background count levels. When the net 

sample count was less than the 95% statistical deviation of the background count, the sample 

concentration was reported as less than the detection limit of the measurement procedure. 

Because of variations in background levels, measurement efficiencies, and contributors from 

other radionuclides in samples, th~ detection limits differ from sample to sample and instrument 

to instrument. Additional uncertainties of ± 6 to 10%, associated with laboratory procedures, 

have nui beer, propagated into the data presented in this report. 

QUALITY ASSURANCE 

Analytical and field survey activities were conducted in accordance with procedures from the 

following documents: 
• Survey Procedures Manual, Revision 6, February 1991 

• Quality Assurance Manual, Revision 4, April 1991 

• Laboratory Procedures Manual, Revision 6, April 1991 
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The procedures contain~ in these manuals were developed to meet the requirements of DOE 

Order 5700.6B and ANSI/ASME-NQAl. 

Calibration of all field laboratory instrumentation is based on NIST-traceable standards, when 

such standards are available. In cases where they are not available, standards of an industry 

recognized organization are used. Calibration of pressurized ionization chambers is performed 

by the manufacturer. 

Quality Control procedures include: 

• Daily instrument background and check-source measurements to confirm 

. )hat the equipment operation is within acceptable sL~!istical fluctuations 

• Participation in EPA and EML Quality Assurance Programs 

o Training and certification of individuals performing procedures 

• Penodic internal and external audits 

H:IWATERSE\BUSS.OOl 
'·.-.:·;,, 
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