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RADIOLOGICAL SURVEY 
OF THE EXTERIOR PORTIONS OF THE FORMER 

BLISS AND LAUGHLIN STEEL COMPANY FACILITY 
BUFFALO, NEW YORK 

INTRODUCTION AND SITE HISTORY 

National Lead of Ohio (NLO) operated the Femald Site in Ohio under contract to the A tom ic 

Energy Com m ission (AEC). In the fall of 1952, the Bliss and Laughlin S teel Com pany, located 

in Buffalo, New York, perform ed m achining and straightening operations on uranium  rods under 

subcontract to NLO. The finished rods were shipped directly to the Femald site; turnings were 

returned by the AEC, to the Lake Ontario Ordinance Works (LOOW) for packaging and ultim ate 

disposal or recycle. Available records indicate uranium  m achining occurred at the site during 

Septem ber and October of 1952, and that 53 drums  of turnings were generated by the Bliss and 

Laughlin activities. ’ It is unknown whether these records described the full extent of the Bliss 

and Laughlin work; no records, indicating the total quantity of uranium  handled at this site, have 

been located. There is also m ention of possible earlier AEC work at the site (the nature of 

which is unknown’) in an October 1951 correspondence, which indicated that several drums  of 

dry uranium  oxide had been accum ulated. In 1972 the facility was sold to Ramco S teel, Inc. ; 

the current owner is Niagara Cold Drawn Corporation. 

Based on the operations perform ed at this site, the potential radiological contam inant would be 

processed natural uranium , i.e. uranium  chem ically separated from  its long-lived daughter 

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

by NLO at the tim e of the rod turning operations, identified contam ination on the turning 

m achines. The m achinery used for this work has been replaced; disposition of the old 

equipm ent is not known. No records, indicating the radiological conditions of the site following 

the uranium  m achining, have been located. 

As a result, the U.S. Departm ent of Energy’s Office of Environm ental Restoration and Waste 
M anagem ent (DOE/EM) recom m ended that the current radiological conditions be determ ined 
and requested that the Environm ental Survey and Site Assessment P rogram  (ESSAP) of the Oak 

Bliss &  Laughlin/Buffalo, NY - January 19. 1995 
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Ridge  Ins titu te  fo r  S c ience  a n d  E d u c a tio n  ( O R IS E ) pe r fo r m  a  rad io log ica l  survey  o f th e  facility. 

A  p re l im inary  survey  o f po r tions  o f th e  bu i ld ing  inter ior  a n d  ex ter io r  was  pe r fo r m e d  in  Ma r ch  

1 9 9 2  a n d  th e  resul ts p rov ided  in  a  June  1 9 9 2  repo r t. * E S S A P  iden tifie d  loca l ized con ta m ina tio n  

in  th a t po r tio n  o f th e  facil i ty k nown  as  th e  “Spec ia l  F in ish ing” a rea . S a m p les co l lected du r i ng  

th a t survey  con firm e d  th e  con ta m inan t as  p rocessed  n a tura l  u r an i um . The re fo re , D O E  

des igna te d  th e  facil i ty into th e  Former l y  U ti l ized S ites  Remed ia l  A ct ion P rog ram  ( F U S R A P )  in  

1 9 9 2 . F U S R A P  was  c rea te d  in  1 9 7 4  to  i den tify a n d  el im ina te  res idua l  rad ioac tive con ta m ina tio n  

th a t exceeds  cu r ren t gu ide l ines  from  sites u t i l ized du r i ng  th e  ear ly  years  o f th e  N a tio n ’s a to m ic 

ene rgy  p r og r am . 

Howeve r , the re  was  a  signi f icant accumu la tio n  o f snow  o n  th e  g r ound  du r i ng  th e  Ma r ch  1 9 9 2  

survey,  lim it ing th e  e ffec t iveness o f th e  ex ter io r  sur face scans  th a t we re  pe r fo r m e d . In  add i tio n , 

severa l  o f th e  con ta m ina te d  locat ions i den tifie d  o n  th e  floo r  o f th e  “Spec ia l  F in ish ing” a rea  we re  

ad jacen t to  e q u i p m e n t o r  s tored m a terial ,  b e n e a th  wh ich  floo rs  we re  inaccess ib le  fo r  survey.  

A s a  result,  D O E  reques te d  th a t E S S A P  pe r fo r m  add i tiona l  rad io log ica l /character izat ion surveys  

o f th e  ex ter io r  g rounds , a n d  once  e q u i p m e n t a n d  m a ter ia ls  a re  re loca ted  ins ide  th e  bu i ld ing,  th e  

prev ious ly  inaccess ib le  po r tions  o f th e  floo r  in  th e  “Spec ia l  F in ish ing” a rea  a n d  o the r  se lec ted 

facil i ty a reas  wil l  b e  su rveyed . Th is  repo r t descr ibes  th e  resul ts o f th e  rad io log ica l  survey  o f 

th e  ex ter io r  g rounds  o f th e  facility. Add i tiona l  inter ior  surveys  wil l  b e  pe r fo r m e d  a t a  later d a te . 

S ITE  D E S C R IP T IO N  

The  fo rme r  B liss a n d  Laugh l i n  S tee l  C o m p a n y  facil i ty is located a t 1 1 0  Hopk ins  S treet in  sou th  

B u ffa lo , N e w  Yo rk  (F igure  1 ) . The  facil i ty consists o f a  s ing le  1 9 ,O W  squa re  m e te r  (m*)  

bu i ld ing,  su r r ounded  by  app rox ima te ly  1 5 ,o o O  m * o f g rounds . A  la rge  aspha l t pa rk ing  a rea  is 

located in  th e  no r theas t sect ion o f th e  p rope r ty. The  p rope r ty is b o u n d e d  to  th e  sou th  a n d  wes t 

by  ra i l road  r ight-of-way, a n d  to  th e  eas t by  Hopk ins  S treet (F igure  2 ) . The  p rope r ty ad jacen t to  

th e  sou th  s ide  o f th e  bu i ld ing  [o u t app rox ima te ly  1 0  m e ters  (m) ] was  inaccess ib le  to  survey  d u e  

to  d u m p e d  t rash a n d  ove rg rown  b rush . 

.- Bl iss Kc  Laugh l i dBu f fa l o .  N Y  - Janua ry  19 ,  1 9 9 5  2  
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The objective of the survey was to provide adequate data for use by the DOE in determining the 

radiological status of the exterior grounds of the facility. 

PROCEDURES 

On September 15, 1994, ESSAP personnel visited the site and performed a radiological survey 

of the exterior perimeter of the former Bliss and Laughlin Steel Company facility. The survey 
was conducted in accordance with a survey plan submitted to and approved by the DOE/EM.3 

This report summarizes the procedures and results of the survey. Additional information 

regarding major instrumentation, survey and analytical procedures may be found in Appendices 

A and B. 

SURVEY PROCEDURES 

Reference Svstem 

ESSAP used prominent site features to reference measurement and sampling locations. 

Surface Scans 

Surface scans for gamma activity were performed over 100% of accessible areas out to 

20 meters of the building’s perimeter. Scans were performed using NaI detectors coupled to 

ratemeters with audible indicators. 

Exuosure Rate Measurements 

Exposure rate measurements were performed at 14 locations around the facility where the 

highest gamma surface activity levels were noted during surface scans (Figure 3). 

,.M Measurements were made at 1 m above the surface using a pressurized ionization chamber (PIC) . 

.- Bliss & Laughlin/Buffalo. NY - January 19, 1995 3 
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A surface soil sample (0 to 15 centimeters) was collected from each of the 14 locations where 

exposure rate measurements were performed (Figure 3). 

SAMPLE ANALYSIS AND DATA INTERPRETATION 

Samples and data were returned to ESSAP’s laboratory in Oak Ridge, Tennessee for analysis 

and interpretation. Soil samples were analyzed by solid state gamma spectrometry. The spectra 

were reviewed for uranium and any other identifiable photopeaks. Ra-226 levels were also 

evaluated in order to determine whether the uranium present was processed natural, or naturally 

occurring uranium with daughters present and in equilibrium. Soil sample results were reported 

in units of picocuries per gram (pCi/g). Exposure rate measurements were reported in 
microroentgens per hour @R/h). Additional information concerning major instrumentation and 

analytical procedures is provided in Appendices A and B. 

FINDINGS AND RESULTS 

SURFACE SCANS 

Gamma surface scans did not identify any locations of elevated direct radiation greater than 1.5 

to 2 tunes the site background range. 

RADIONUCLIDE CONCENTRATIONS IN SOIL 

Iv... 

.- 

I--. 

Radionuclide concentrations in soil samples are presented in Table 1. Uranium-238 
concentrations ranged from 1.2 to 5.8 pCi/g and U-235 concentrations were less than 1 .O pCi/g. 

The concentration of Ra-226 ranged from 0.7 to 5.9 pCi/g, indicating that the daughters are 

present and in equilibrium with the U-238. Based on the presence of approximately equal 
amounts of the longer-lived uranium series daughters, it can be concluded that the uranium 

present is of natural origin, rather than associated with the uranium machining activities 

.- Bliss & LaughlidBuffalo. NY - January 19, 1995 4 
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performed for the MED/AEC. It should be noted that during surface scans and soil sampling, 

the presence of slag and cinder-like materials were observed throughout the property. This 

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

at various other sites in the Buffalo area. Therefore, the observed radium and uranium 

concentration levels encountered at this site are considered comparable to background levels for 

industrial areas in and around Buffalo. 

EXPOSURE RATES 

Exposure rates are presented in Table 1. Exposure rates ranged from 8 to 13 $/h, and 

averaged 10 @/h. Background levels for the western New York area averaged 8 pR/h.4,5 The 

DOE exposure rate guideline is 20 @/h above background.6 

SUMMARY 

On September 15, 1994, ESSAP performed a radiological survey of the exterior portions of the 

former Bliss and Laughlin Steel Company facility in Buffalo, New York at the request of the 

U.S. Department of Energy. Survey activities included gamma surface scans, exposure rate 

measurements, and surface soil sampling. 

Gamma scans did not identify any locations of elevated direct radiation indicative of surface or 

near surface contamination. Site exposure rate measurements were within expected background 

levels. Analysis of soil samples indicated the presence of natural, unprocessed uranium. 

. - . .  
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T A B L E  1  

E X P O S U R E  R A T E S  A N D  R A D IO N U C L IDE C O N C E N T R A T IO N S  IN S O IL  
F O R M E R  B L IS S  A N D  L A U G H L IN S T E E L  C O M P A N Y  F A C IL ITY  

B U F F A L O , N E W  Y O R K  

Loca tio n a  E xposu re  R a te  . Rad ionuc l i de  Concen trat ion (pCi /g)  
@ R /h)  U -238  U -235  Ra -226  

1  8  2 .0  f lsb 0 .3  f 0 .1  2 .2  f 0 .2  

2  8  1 .6  f 1 .8  0 .6  f 0 .4  1 .4  f 0 .2  

3  8  2 .2  f 2 .0  0 .4  f 0 .5  2 .1  f 0 .3  

4  8  1 .3  f 1 .2  co .4  0 .7  f 0 .1  

5  9  2 .3  f 1 .6  C O .7  2 .3  f 0 .3  

6  1 0  2 .0  f 1 .1  C O .3  1 .0  f 0 .2  

7  1 1  2 .1  f 1 .4  < 0 .5  0 .7  f 0 .2  

8  9  1 .7  f 1 .1  0 .3  f 0 .3  1 .0  f 0 .2  

9  1 1  1 .2  f 1 .3  C O .5  1 .5  f 0 .2  

1 0  1 0  4 .3  f 1 .6  0 .3  f 0 .4  3 .0  f 0 .3  

1 1  1 1  4 .1  f 1 .6  co .5  3 .4  f 0 .3  

1 2  1 0  5 .8  f 2 .2  Cl.0 5 .9  f 0 .4  

1 3  1 1  2 .1  f 0 .9  < 0 .4  2 .4  f 0 .2  

1 4  1 3  3 .3  f 1 .7  C O .6  3 .0  f 0 .3  

a R e fe r  to  F igu re  3 . 
bUnce r ta in ties  rep resen t th e  9 5 %  con fidence  level,  based  on ly  o n  coun tin g  statistics. 
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A P P E N D IX  A  

M A J O R  I N S T R U M E N T A T IO N  

The  d isp lay  o f a  speci f ic p roduc t is n o t to  b e  cons t rued as  a n  e n d o r s e m e n t o f th e  p roduc t o r  its 
m a n u fac tu re r  by  th e  a u tho rs  o r  the i r  emp loye rs . 

D IRECT R A D IA T IO N  M E A S U R E M E N T  

Ins trum e n ts 

Ebe r l i ne  P u lse R a te m e te r  
M o d e l  P R M - 6  
(Eber l i ne , S a n ta  Fe , N M )  

D e tec tors  

R e u te r -S tokes  P ressur ized  Io n  C h a m b e r  
M o d e l  R S S -  1 1 2  
(Reu te r -S tokes , C leve land , O H )  

V ic toreen N a I S cint i l lat ion D e tec to r  
M o d e l  489 -55  
3 .2  c m  x 3 .8  c m  Crystal  
(V ic toreen,  C leve land , O H )  

L A B O R A T O R Y  A N A L Y T ICAL  I N S T R U M E N T A T IO N  

H igh  Pu r i ty E x tended  R a n g e  In tr insic D e tec tors  
M o d e l  N o : E R V D S 3 0 - 2 5 1 9 5  
(Tenne lec , O a k  R idge , TN)  
Used  in  con junc tio n  with: 
L e a d  S h ie ld  M o d e l  G -l 1  
(Nuc lear  L e a d , O a k  R idge , TN)  a n d  
M u l t ichannel  Ana lyze r  
3  1 0 0  V a x  Works ta tio n  
(Canbe r ra , Me r i den , CT)  

H igh -Pur i ty G e r m a n i u m  D e tec to r  
M o d e l  G M X -23195 -S , 2 3 %  E ff. 
( E G & G  O R T E C , O a k  R idge , TN)  
Used  in  con junc tio n  with: 
L e a d  S h ie ld  M o d e l  G -16  
( G a m m a  P roduc ts, P a los Hil ls, IL )  a n d  
M u l t ichannel  Ana lyze r  
3 1 0 0  V a x  Works ta tio n  
(Canbe r ra , Me r i den , CT)  
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APPENDIX B 

SURVEY AND ANALYTICAL PROCEDURES 

SURVEY PROCEDURES 

Surface Scans 

-- 

I.... 

Surface scans for gamma activity were performed by passing the probes slowly over the surface; 

the distance between the probe and the surface was maintained at a minimum. The scans were 

performed using NaI detectors coupled to countrate meters with audible indicators. Identification 
of elevated levels was based on increases in the audible signal from the recording and/or 

indicating instrument. 

Exuosure Rate Measurements 

Measurements of gamma exposure rates were performed at 1 m above the surface, using a 

pressurized ionization chamber (PIC). 

-- Soil Samuling 

Approximately 1 kg of soil was collected at each sample location. Surface soil samples were 

collected at the O-15 cm depth. Collected samples were placed in a plastic bag, sealed, and 

labeled in accordance with ESSAP survey procedures. 

.I 

ANALYTICAL PROCEDURES 

Gamma Suectrometrv 

“I 

Samples of soil were dried, mixed, crushed, and/or homogenized as necessary, and a portion 

sealed in 0.5-liter Marinelli beaker or other appropriate container. The quantity placed in the 

beaker was chosen to reproduce the calibrated counting geometry. Net material weights were 
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determined and the samples counted using intrinsic germanium detectors coupled to a pulse 

height analyzer system. Background and Compton stripping, peak search, peak identification, 

and concentration calculations were performed using the computer capabilities inherent in the 

analyzer system. Energy peaks used for determination of radionuclides of concern were: 

U-238 0.063 MeV from Th-234* 

Ra-226 0.351 MeV from Pb-214* 

U-235 0.143 MeV 

*Secular equilibrium assumed. 

Spectra were also reviewed for other identifiable photopeaks. 

UNCERTAINTIES AND DETECTION LIMITS 

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

the 95 % confidence level for that data based only on counting statistics. Additional uncertainties 

associated with sampling and measurement procedures, have not been propagated into the data 

presented in this report. 

CALIBRATION AND QUALITY ASSURANCE 

Calibration of all field and laboratory instrumentation was based on standards/sources, traceable 

to NIST, when such standards/sources were available. In cases where they were not available, 

standards of an industry recognized organization were used. Calibration of pressurized 

ionization chambers was performed by the manufacturer. 

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

following ESSAP documents: 

l Survey Procedures Manual, Revision 8 (December 1993) 
0 Laboratory Procedures Manual, Revision 8 (August 1993) 
l Quality Assurance Manual, Revision 6 (November 1993) 
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The procedures contained in these manuals were developed to meet the requirements of DOE 

Order 5700.6C and ASME NQA-1 for Quality Assurance and contain measures to assess 

processes during their performance. 

Quality control procedures include: 

0 Daily instrument background and check-source measurements to confii that 

equipment operation is within acceptable statistical fluctuations. 

0 Participation in EPA and EML laboratory Quality Assurance Programs. 

l Training and certification of all individuals performing procedures. 

a Periodic internal and external audits. 
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