
ORNLIRASA-S9Il9 

HEALTH m SAFETY RESEARCH DMSION 
I 

Environmental Restoration and Waste hlanagement Non-Defense Programs 
(Activity No. EX 20 20 01 0; ADS317oooO) 

RESULTS OF THE RADIOLOGICAL 
SURVEY AT THE FORMER HEPPF.NSl-ALL COMPANY SITE, 

4620 HATFIELD SrREEr, 
PITI-SBURGH, PENp;SYLVANIA 

W. D. Cottrcll. J. W. Crutcher. and J. L. Quillen’ 

Date of Issue - January 1991 

Investigation Team 

R. E. Swaja - ?vfeasurement Applications and Dsvclopment hiailager 
W. D. Cottrell - FUSRAP Project Director 

J. L. Quillen - Field Surey Supervisor 

Suwey Team hlembers 

R. L. Coleman 
R. A Mathis 
R. E. Swaja 

A. Wall0 III’ 
J. K Williams 

‘Former Martin Marietta Energy Systems. Inc.. employee 
‘U.S. Department of Energy 

1F’ork performed by the 
hIEASUREMEKT APPLICATIONS z41m DE\TLOPMENT GROUP 

Prepared by the 
OAK RIDGE NATIONAL LABORATORY 

Oak Ridge, Tennessee 378316285 
managed by 

MARTIN MARIE-I-I-A ENERGY SYSTEMS, INC. 
for the 

U.S. DEPARTMENT OF ENERGY 
under Contract No. DE-AC05-&OR21400 

.- 



i 

CONTENTS 

LIST OF FIGURES ........................................... v 

LIST OFTABLES.. .......................................... vii 

ACKNOWLEDGMENTS ....................................... iu 

ABsTRAcf ................................................ xi 

INTRODUCf-lON ............................................ I 

SURVEY ~IE-lHODS ......................................... 2 

SURVEY RESULTS .......................................... 2 

Indoor Suney Results ........................................ 2 
Gamma Radiation Levels ................................... 2 
Soil Samples ............................................. 3 
Alpha and Beta-Gamma Measurements .......................... 3 
Dust Samples ............................. ..- .......... 3 

Outdoor Survey Results ........................................ 4 
Gamma Radiation Levels .................................... 4 

,- 
Soil Sample.. ........................................... 1 
Alpha and Beta-Gamma hfeasurements .......................... 1 

SIGNIFICATCE OF FINDISGS ................................. 1 

REFEREXCES .............................................. 6 



1 

2 

3 

4 

5 

LIST OF FIGURES 

Diagram showing location of the former Heppcnstall Company site, 4620 
Hatfield Street, Pittsburgh, Pennsylvania . . . . . . . . . . . . . . . . . . . . 

Gamma exposure rates (pR/h) measured on the surface; locations of soil 
(S and B) samples, dust (hi) samples, and smears: and location of direct 
beta-gapma measurements taken at the former Heppenstall Company site, 
1620 Hatfield Street, Pittsburgh, Pennsylvania . . . . . . . . . 

Equipment stored in the warehouse at the former Heppcnstall Company site. 
4620 Hatfield Street, Pittsburgh, Pennsylvania . . . . . . 

Gamma exposure rates @R/h) and locations of direct and transferable alpha 
and beta-gamma measurements taken on the roof of the warehouse at the 
former Heppenstail Company site, 4620 Hatfield Street, Pittsburgh, 
Pennsylvania . . . . . . . . . . . . . . . . . . . . . . . . . 

Photograph of a skey team member taking measurements on the roof 
of the warehouse at the former Heppenstall Company site, 4620 Hatfield 
Street. Pittsburgh. Pennsylvania . . . . . . . . . . . . . . . 

7 

s 

9 

10 

11 



;. 

LIST OF TABLES 

1 Applicable guidelines for protection against radiation . . . . . . . . . . 13 

2 Background radiation level and radionuclide concentrations for areas 
near Pittsburgh, Pennsylvania . . . . . . . . . . . . . . 13 

3 Cixiccntrations of radionuclides in soil and dust samples from 1:1e former 
Heppenstall Company site. Pittsburgh, Pennsylvania . . . 11 

vii 



ACKNOWLEDGMENTS 

Research for this project was sponsored by the U.S. Department of Energy’s Oflicc of 
Environmental Restoration under Contract No. DE-AC05SIOR21100 with Xlartin 
hiarietta EncrE Systems. Inc. The authors wish to acknowledge the contributions of 
T. R. Stewart and D. A. Roberts, of the Measurement Applications and Dcvelopmcnt 
Group, and J. hl. Fieldcn. of the Ernivxmental Remediation Group, for participation in 
the analyses, graphics, and reporting of data for this survey. 

ix 



ABSTRACT 

As part of the Formerly Utilized Sites Remedial Action Program,‘the U.S. Department 
of Energy (DOE) is implementing a program to determine the radiological conditions at 
sites that were used to process radioactive materials under contract with the department’s 
predecessor agencies. During 1955 the former Heppenstah Company site in Pittsburgh, 
Pennsylvania, was used by an Atomic Energy Commission contractor to process 
approximately 100,tXKl Ibs of normal uranium metal. Because of insufticicnt records to 
document cleanup procedures and to verify the radiological condition of this site. DOE 
requested a survey. 

The radiological survey discussed in this report for the site of the former Heppenstall 
Company, Pittsburgh, Pennsylvania, \vas conducted by members of the Measurcmcnr 
Applications and Development Group of Oak Ridge National Laboratory in July of 1969. 
The survey included a surface gamma scan of the warehouse, collection of indoor soil and 
dust samples and one outdoor soil sample, and measurement of direct and transferrable 
alpha and beta-gamma activity. Results of this radiological assessment indicate no 
dctcction of radiation levels or rndionuclide concentrations above DOE guidelines. 
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RESULTS OF THE RADIOLOGICAL SURVEY 
AT THE FORMER HEPPENSTALL CohlpANY 

SITE, 4620 HATFIELD STREET, 
PITTSBURGH, PENNSYLVANIA* 

INTRODUCTION 

The U.S. Department of Energy (DOE) is conducting a program to dczrminc 
radiological conditions at former Manhattan Engineer District and Atomic Energy 
Commission (AK) sites used for operations involving radioactive materials. A!!hough 
much of the government-sponsored research was ccntercd at the national Iabomtories, 
comme:cinl facilities ware used for storage and processing of uranium and thorium ores 
and for fabricating and machining metal made from these ores. As a result of these 
activities equipment, buildings, and land became ~contaminated \vith technically enhanced, 
naturally occurring radioactive nuclides. These sites were later decontaminated in 
accordance with contemporary standards. However, subsequent radiological c:iteria. 
guidelines, and proposed guidelines have become more stringent for the release of such 
sites without radiological restrictions, and records documenting decontamination arc 
sometimes not adequate for determining final radiological conditions. Thus, the Formerly 
Utilized Sites Remedial Action Program (FUSRAP) was initiated to identify these sites 
and to reevaluate their radiological status. ’ The radiological suwey discussed in this report 
for the former Heppenstall Company site in Pittsburgh, Pennsylvania, is part of the 
FUSRV effort and was conducted by members of the Measurement Applicaricns and 
Development Group of Oak Ridge National Laboratory (ORNL). 

The former Heppenstall Company site is located at 4620 Hatlield Street. Pittsburgh, 
Pennsylvania (Fig. 1). In 1955 hlallinckrodt Chemical Company, an AEC contractor, used 
the Heppenstall site for approximately six months to heat, press, and water quench 
uranium metal. According to records, during this period the plant processed approximately 
100.000 lbs of normal uranium metal (i.e., uranium that has been processed from natural 
ores and contains uranium isotopes in ratios approximately equal to their naturally 
occurring abundances). Although the Heppenstall plant is a large facility, the manium 
operation was restricted to a small area of the plant (Fig. 2). Reportedly, p:o:cctive 
clothing was worn by all workers handling the material. and thorough cleanup procedures 
\vcre followed when the operation ceased.2 

In 1979 Tippins Inc. purchased the HeppenSlall plant to use as an equipment storage 
warehouse. All equipment used in the uranium processing activities was sold at auction 
or private sale.3 

*The survey was performed by members of the Measurement Applications and Development 
Group of the Health and Safely Research Division at Oak Ridge National Laboratory under DOE 
conrran DE-AUJ5-840R21400. 
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Because of insufficient records to verify the radiological condition of the former 
Heppenstall Company site, DOE requested a radiological survey. This survey was 
conducted by members of ORNL’s >leasurement Applications and Development Group 
on July 19. 19S9. 

SURVEY METHODS 

The radiological sumey of the equipment storage warehouse included (1) a gamma scan 
at the surface of accessible areas of the building; (2) collection of indoor surface soil 
samples and one outdoor surface soil sample; (3) collection of dust samples from wall and 
support beams inside the building: ‘and (4) measurement of direct and removable alpha 
and beta-gamma surface activity levels inside the building and on the roof. 

Using a portable gamma scintillation meter, ranges of measurements were recorded 
inside’accessible areas of the warehouse building. Beta-gamma activity measurements were 

’ taken at selected surface locations in the building and on the roof. Smears were taken 
from selected areas to determine removable alpha and beta-gamma activity levels. 

The survey methods followed the plan, outlined in Reference 4. A’ comprehensive 
description of the suney methods and instrumentation used has been presented in another 
report.5, 

,’ 
SURVEY RELWLTS 

Applicable DOE guidehnes for protection against radiation are summarized in Table 1.6 
Typical background radiation levels for the area near Pittsburgh. Pennsylvania. arc 
presented in, Table 2.’ These data ,are provided for comparison \vith survey results 
presented in this section. \\‘ith the exception of measurements of removable radioactivity. 
which are reported as net disintegrations rates, all direct measurement results presented 

1 in this report are gross readings; background radiation levels have not ~been subtracted. 
Similarly, background concentrations have .not been subtracted from radionuclidc 
xoncentrations in soil,samples. 

Indoor Survey Results 

./” ,: 
Gamma exposure rate measurements’taken over accessible portions .of the warehouse 

arca generally ranged from 4 to 6 pR/h. Tbcse measurements are shown on Fig. 2. 
Because the warehouse area is used to slorc cquipmcnt, much of the floor area !vas 
inaccessible IO survey team members conducting the gamma scan. A view of the 
warehouse interior is presented in Fig. 3. Higher gamma levels (12 IO 16 pRfl).\vcre 
measured near Furnaces 2 and 3 (set Fig. 2). Fire bricks used to line thcsc furnaces vvcrc 
identified as the source of the elevated gamma radiation Icvcls. Because naturally 
occurring radioactive substances are sometimes present in the raw materials used to make 
bricks and concrete, they typically e.xhibit higher-than-background gamma exposure rates. 
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These levels ranged from 12 to 16 ~Rih. For unrestricted use of a building or habitable 
structure, the DOE guideline for gamma radiation is 20 rA,b abovc background Icvcl 
(Table 1). All the indoor gamma measurements are below DOE guidelines. 

Soil Samples 

Inside the warehouse, five systematic soil samples were taken from five locations 
without flooring. Locations of these samples [labeled (S), l-51 are shoun on Fig. 2. 
Laboratory analyses for radionuclide concentrations were performed. and results for :-“Ra. 
s3%h, and ‘IsU are shown in Table 3. Fcr these five indoor samples, concentrations of 
“‘Ra and “%-I ranged from 0.45 to 1.6 pCi!g and 0.50 to 1.9 pCi/g. respectively. These 
vnlucs are near the background concentra:ions given in Table 2. and are NYZII below the 
5 pa/g guideline for surface soil given in Table 1. Concentrations of ‘JFU ranged from 
0.64 to 2.1 pCi/g, which. when the percezrazc error is taken into account. are vnlucs near 
background. 

Direct beta-gamma measurements were taken a! 13 locations inside the warchousc. 
Locations of these measurements are Siven in Fig. 2. Direct beta-gamma measurements 
ranged from 0.020 to 0.068 mradih. These values are well below the guideline value of 
0.2 mrad;h (averaged over 51 m’) given in Table ! for beta-gamma dose rates. 

Two smear samples were obtained from inside :he warehouse, one from a support 
beam and the other from a wall beam (locations hi1 and hi2 on Fig. 2). Analysis of these 
t\vo smear samples for removable alpha and beta-gamma surface contaminatton resulted 
in levels below the minimum detectabie activity for the instrument used.’ The DOE 
euideline for removable surface contam!na:ion from 
TTable 1). 

uranium residuals is lOXI dpmilO0 cm’ 

Drur Samples 

Two dust samples were taken from inside the warehouse and analyzed for radionuclide 
concentra!ions. These samples were taken from a xsall beam and a support beam. at the 
same location as the smears. The sam;!es are iden:ified as .\I1 and hl2 on Fig. 2. and 
results of laboratory analyses are given in Table 3. Concentrations of aa6Ra were 0.57 and 
0.78 pC& and concentrations of 3?h were 0.52 and 0.68 pCi;g. These values are v:ell 
below DOE guidelines. Concentrations of mu we:e 1.2 and 2.2 pCi/S. 

*The instrument-specific minimum detectable actixily (MDA) for removable alpha surface 
contaminalion is 10 dpm/lOO cm2. For removable beta-gamma surface contamination, the hlDA 
is 200 dpm/lOO cm*. 
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Outdoor Survey Results 

Gamma Radiariorr Levels 

One small. outdoor area showed a gamma exposure rate measurement of 16 pR/lt. 
This measurement was ,taken at the corner of the warehouse, southeast of the Power 
House shown in Figs. 1 and 2, at the surface of bricks, near a door. This measurement. 
which is higher than the warehouse average of 4 to 6 @,jh and the background gamma 
exposure rate for the Pittsburgh area, approximately 6 pR.h (at 1 m), was believed to 
result from the raw materials used in the bricks. To determine if any residual radioactive 
material from the former uranium processing activities was present. a soil sample was 
taken from this location. 

Soil Sample 

One outdoor biased soil sample was taken near the building. from the location of the 
16-r&h gamma measurement. The location of this sample (Bl) is shown in Fig. 2. 
$$boratory analysis of this soil sample showed aa6Ra concentrations of 0.65 pa/g and 
JTh concentrations of 0.69 pCi/g. Both values are well below the 5-pCi/g DOE guideline 
value for surface soils. Concentration of ‘jsU was’ 0.95 pCilg. which is near the 
background uranium concentration for the Pittsburgh area. 

Alp/m arld Bern--Gamma hleasuremerxs 

Direct beta-gamma measurements were taken at various locations on the roof of the 
warehouse. Locations and measured values are given in Fig. 1. Direct beta-gamma 
measurements ranged from 0.02 to 0.01 mrad;h. These values are well below the guideline 
value of 0.2 mradih (averaged over <l m’) given in Table 1 for beta-gamma dose rates. 

Six smear samples were obtained from the roof. Loca:ions of these smears are shown 
in Fig. 4, and a photograph of the roof is given as Fig. 5. Xnalpis of the six smear 
samples for removable alpha and beta-gamma contamination resulted in levels below the 
minimum detectable activity for the instrument used (10 dpmi100 cm’ for rcmovnble alpha 
contamination and 200 dpm/lOO cm’ for remoi.able beta-gamma contamination). The DOE 
guideline for removable surface contamination from uranium residuals is 1000 dpm/lOO cm’ 
(Table 1). 

SIGNIFICANCE OF FINDISGS 

Results of laboratory analyses for radionuclide concentrations in indoor soil samples 
taken from the former Hcppenstall Company site demonstrated concentrations of 226Ra, 
y%‘h, and aaaU betow or near background values for the Pittsburgh area. h&surcmcnls 
of gamma radiation levels inside the warehouse were’ below DOE guidclincs for 
unrestricted use of a building or habitable structure. Higher-than-background gamma 
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levels were noted near Furnaces 2, and 3 (Fig. 2). These levels appear to have resulted 
from naturally occurring radioactive materials oscd in the production of the fire bricks that 
line the furnaces. One higher-than-background gamma level was noted outdoors, near an 
entrance IO the warehouse, at the surface of bricks. A biased soil sample was taken from 
this location, and the laboratory results revealed radionuclide concentrations slightly below 
background for soils in the Pittsburgh area. All direct and removable alpha and bcta- 
gamma measurements were well below DOE guidelines. 

For the former Heppenstall Company site. measurement of gamma radiation lcvcls. 
concentrations of radionuclides in soil and dust samples, and direct and removable alpha 
and beta-gamma measurements are all below DOE guidelines. Thercforc, bred on the 
results of this radiological assessment. it is recommended that this site be eliminated from 
consideration for inclusion in the DOE remedial action program. 
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Fig. 1. Diagram showing location of the forirxr HcppenstaU Company site, 4620 
Hatlicld Street, Pittsburgh, Pcnnsyhania 
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M  = MISCELLANEOUS (01 JST) 

Fig. 2 Gamma exposure rates f&R/h) mcasurcd on the surface; locations of soil 
(S and B) sampln, dust (hQ samples, and smcxs; and location of direct beta-gamma 
measurcmcnts taken at the former HcppcnstaU Company site, 4620 Hatticld Street, 
Pittsburgh, Pcnqlvania 
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Fig. 3. Cpipmcnt stored in the warch0u.s~ at the fiwmcr Ikcppcnst~ll Company site, 4620 llltficld 
Slrwt, Pittsburgh, Pamsylvania. Much ol the lloor arca was inacccssihlc lo lhc ORNL survey learn; 

O~NL-FWOTO 42391 
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ORNL-OWG 91.6030 

= 4(2nd level scan) 
(vents along bock of level) 

Y = @R/h 
19-y = mrad/h 

WALKWAY TO POWER HOUSE p-y zo.03 

Fii. 4. Gamma qxxure rates (jA/h) and locations of direct and transferable alpha 
and beta-gamma meawremcnts taken on the roof of tbe warehouse at the fotmcr 
HeppenstaIl Company site, 4620 Hatfield Street, Pittsburgh, Pcrmsylvania 
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Table 1. Applicable guidelines for protection against radiation 

hlode of exposure Exposure conditions Guideline value 

Gamma radiation Indoor gamma radiation 
levels (above background) 

20 pR.h 

Surface contamina- 
tion” 

?J and U-natural 
Fiied on surfaces 
Removable 

“?‘h and Th-natural 
Fixed on surfaccs 
Removable 

“Ra 
Fixed on surfaces 
Removable 

5000 dpm/lOO cm’ 
1000 dpm/Im cmz 

1000 dpm/lOO cm: 
200 dpmilO0 m2 

100 dpm!lOO cm2 
20 dpm ‘100 cm’ 

Beta-gamma dose 
rates 

Radionuclide con- 
centrations in soil 

Surface dose rate averaged 
over not more than 1 rn: 
Maximum dose rate in any 
100 cm’ area 

0.2 mrad;h 

1.0 mr2d.h 

Maximum permissible con- 
centration of the following 
radionuclides in soil above 
background levels, averaged 
over a 100 mz area 

2xRa 
2xRa 

5 pCi:c averaged over the 
first 1’ cm of soil below the 
surface: 15 pCi/g when ave- 
raged over 15-cm-thick soil 
layers more than 15 cm 
below the surface 

WI Derived (site soecificl 

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

Source: Adapted from Guidelines for Residual Rndioncrive Mnterinl at Formerly Utilized 
Sites Remedial Action Program and Remote Sqhs Facilities Manngemem Progmm Sites, 
Rev. 2, U.S. Department of Energy, hlarch 1987. 
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Table 2 Background radiation level and radionuclide 
concentrations for areas near Pittsburgh, Pennsylvaniaa 

Type of radiation measurement Radiation level or 
or sample radionuclide concentration 

Gamma exposure rate at 1 m 
(PI-) 6 

Concentration of radionuclides 
in soil (pWg) 

226Ra 1.4 
9-h 1.3 
238~ 1.3 

“Background radiation level and radionuclide concentrations are the 
average of eight sample designations surrounding Pittsburgh, Pennsylvania. 

Source: T. E. Myrick, B. A. Berven, and F. F. Haywood, Stnte 
Bockground Rndhion Levels: Results of Measwements Taken Dwkg 1975- 
1979, Oak Ridge National Laborator). ORNLXM-7343 (November 1981). 
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Table 3. Concentrations of radionuclides in soil and dust samples from the 
former Heppenstail Compmy site, Pittsburgh, Pennsylvania 

Radionuclide concentration (pCiig)b 
Sample Depth. 

v (cm) ‘“Ra 232-l-h 23” 

IV..- . 

Sl 

82 

s3 

S4 

s’s 

Bl 

Ml 

M2 

Sys,Yrematic soil sample6 

c-15 1.5 k 0.04 1.9 i 0.06 

O-15 1.6 + 0.03 1.9 t 0.1 
> 
O-15 0.71 t 0.03 0.69 ? 0.05 

O-15 0.58 i 0.01 0.62 i 0.03 

c-15 0.45 k 0.01 0.50 k 0.02 

Biased 31 snmpled 

O-15 0.65 2 0.02 0.69 + 0103 

Dust samplef 

f 0.78 ? 0.04. 0.68 k 0.06 

f 0.57 2 0.03 0.52 _c 0.05 

1.8.i 1.0 

2.1 c 0.7 

Cl.7 

.0.64 k 0.1 

0.99 ? 0.3 

0.95 k 0.6. 

2.2 + 2 

OLocations are shown on Fig. 2. 
bIndicated counting error is at the 95% confidence level (? 20). 
The qstematic soil samples were taken irrespective of gamma exposure rates. 
Qhe biased sample was taken from an area showing elevated gamma exposure rates. 
The dust samples were taken from a wall beam (Ml) and a support beam (M2). 
&he dust samples were collected from the beam surfaces. 
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