LEGIBILITY NOTICE

; A major purpose of the Techni-

' cal Information Center is to provide
the broadest dissemination possi-
ble of information contained in
'DOE’s Research and Development
Reports to business, industry, the
academic community, and federal,
state and local governments.

Although a small portion of this

- report is not reproducible, it is
being made available to expedite
the availability of information on the
research discussed herein.

1




ORNL/RASA--87/102
DE89 009211

ORNL/RASA-87/102
. (AL174;

: R QS‘“

- e g
1 AR 1
&. DN YN
LT
-~

OAK RIDGE T ewo 8
NATIONAL
LABORATORY

RESULTS OF THE RADIOLOGICAL SURVEY AT

23 LILY STREET, ALBANY, NEW YORX (AL174)

MASTER

WOEPeA 0N BF "HiS DUCUMENT 18 UNLIEITED

OPERATED BY

MARTIN MARIETTA ENERGY SYSTEMS, INC.
FOR THE UNITED STATES

DEPARTMENT OF ENERGY



Te 19000t was Preperea 38 an SCCOouUNt Of wark 3pONSONIAE Dy 8n agency of the
Unied States Government. Nesthar the s ried States Gowenmen? nor any agency
thereol. NOT any of Nas SMOIOYSeS. MEKEES SNY WAITRNT . SLPTESS OF WNDIED. OF
assumes any legsl habihity or responeDility 10r the SCCIrECY . ZOMPIGNIINess. OF
useltuiness of any :NMOrMEUON. apcamitus. PFOduCt, C7 Process dmciosed. oOr
represents et ts use wouid NOt Minngs Drvately owned Nghts Reference herewn
10 any PO THC COMMBNCIAI ProGuCt. DrOCEsE. Of S8MVICR Dy trade Name. rademarn,
manuiactures, of OTherwie. GOGA NOt NECEsseNnly CONSIItuUIe Of IMply It
ONAOTIeMent, recomMmendation. or fevorng Dy the United States Government or
any sgency thereot!. The views and 0pxions of SUthOrs EXPreesed Neren Ao Not
NECeNsanly state or refiect those of the United States Government or any sgency
thereof.




ORNL/RASA-87/102
(AL174)

Health and Safety Research Division

Nuclear and Chemical Waste Programs
(Activity No. AR 10 0S5 00 O; ONLWCO1l)

RESULTS OF THE RADIOLOGICAL SURVEY AT
23 LILY STREET, ALBANY, NEV YORK (AL174)

M. L. Espegren, J. L. Marley, and R. F, Carrier

Date of Issue - December 1987

Investigation Team

B. A. Berven - RASA Program Manager
W. D. Cottrell - FUSRAP Project Director
J. L. Marley - Field Survey Supervisor

Survey Te.= Members

J. D. Butchins, K. V. Warthan, J. L. Zutman (ORAU)
R. S. Ray and S. N. Smith (D. Stone Assoc.)

York performed as part of the
RADIOCLOGICAL SURVEY ACTIVITIES PROGRAM

Prepared by the
OAK RIDGE NATIONAL LABORATORY
Osk Ridge, Tennessse 37831
operated by
MARTIN MARIETTA ENERGY SYSTEMS, INC.
for the

U.S. DEPARTMENT OF ENERGY

under Contract No. DE-ACO5-840Kk21400

-



LIST OF FIGURES . . . . .
LIST OF TABLES . . . .
ACKNOWLEDGNENTS . . . . .
INTRODUCTION . . . . . .
SURVEY METHODS . . . . .
SURVEY RESULTS . . . . .
Gamma Moasurements .

So0il Sampling . . .
Surface Measurements

SIGNIFICANCE OF FINDINGS

REFERENCES . . . . ..

CONTINTS

Page

vii

ix



LIST OF FIGURES

Figuzre

'™

Diagram showing grid point and grid block locations

outdoors on the property at 23 Lily Street, AlbLany,

Now York (AL174) . . . . . . .

Frout view of the property at 23 Lily Street.

Albany, Noew York (AL174) looking south

Side view of the property at 23 Lily Street,

Albany, New York (AL174) looking northeast.

Surface gamms exposure rates measured at grid

outdoors on the property at 23 Lily Strest,

Albany, New York (AL174) . . .

Locations of soil samples on the property at 23 Lily

Street, Albany, New York (AL174)

points

10

11



youb

Background radiation levels in the Albany ares

Results of the gamms exposure rate measurements

LIST OF TABLES

outdoors oa the property at 23 Lily Street. Albany,

New York (AL174).

Results
23 Lily

Results
23 Lily

Suamary

New York (AL174)

o s

vii

.

o o

of surface analysis of structures at
Strent, Albany, Nen York (AL174)

of so0il sample analysis on the property at
Street, Albany, New York (AL174)

of outdoor measurements and sample results
on the property at 23 Lily Street, Albany.

12

13

15

16

17



ACKENOYLEDGMENTS

Research for this project was sponsored by the Division of Facility
anl Site Decommissioning Projects, U.S. Department of Energy, under Con-
iract No. DE-ACO05-840R21400 with Martin Marietta Energy Systeams, Inc.
The authors wish to acknovledge the support of J. E. Baublitz, Deputy
Director, Office of Remedial Action and Waste Technology; J. J. Fiore,
Director, Division of Facility and Site Decommissioning Projects:

Andrew Wallo IXX, Division of Facility and Site Decommissioning Pro-
jects, Office of Nuclear Energy; and members of staffs. In addition,
the authors express appreciation to L. R. Lesperance [Oak Ridge Associ-
ated Universities (ORAU)) for participation in repor* preparation:;

J. L. Zutman, R. M. Schlosser, G. K. Stowe, and ¥W. L. Foutz (ORAU) for
participation in map preparation; and B. C. Littleton and L. J, Jeffers
(Information Resources Organization) for manuscript preparatiosn.

ix C



RESULTS OF THE RADIOLOGICAL SURVEY AT
23 LILY STREET, ALBANY, NEW YORK (AL174)

INTRODUCTION

Work with depleted uranium began in Colonie, New York, during 1958
at a plant owned by the National Lead Company.l Beginning in 1961, the
Atomic Energy Commission (AEC), and other federal agencies engaged the
National Lead Company (presently NL Industries, Inc.) in numerous con-
tracts and subcontracts for the fabrication of enriched (3.6%) uranium
fuel elements for the Hallam Reactor (Chicago Operations Office) and for
the chemical processing of unirradiated, enriched ursnium scrap (New
York Operations Office).2.3 Since the termination of the AEC contracts,
the work at the plant was devoted to the fabrication of shielding com-
ponents, ballast weights, and projectiles from depleted uranium.l This
plant has operated at a reduced level of activity after February 1980,
and ownership of the plant and property was transferred to the Depart-
ment of Energy (DOE) in February 1984.

A number of properties in the Albany/Colonie area have been identi~
fied as being potentially contaminated with uranium originating from the
former National Lead Companr’s uranium forming plant in Colonie, New
York.4 Radiological surveys were performed at 27 properties by members
of the Radiological Survey Activities (RASA) group at Oak Ridge National
Laboratory (ORNL) during the period July 13-July 26, 1986. The property
at 23 Lily Street in Albany, New York (AL174) was the subject of a
radiological investigation initiated July 21, 1986.

The residential property consists of a two-story frame house
located on a rectangular lot. An asphalt driveway conmects the house to
the street. A diagram of the property shbowing the approximate bnund-
aries and the 5-m grid network established for measurements outside the
house is shown in Fig. 1. The lot included in the radiological survey
vas ~20 m wide by 30 m deep. Front and side views of the property are
shown in Figs. 2 and 3, respectively.

SURVEY METHODS

The radiological survey methods employed in the survey of this
property are described in Ref 5.
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The radiological survey of this property included: (1) gamma expo-
sure rates at 1 m above the ground surface and at the ground surface at
outdoor grid locations; (2) a gamma scan of the entire ground surface
outdoors; (3) samples of outdoor soil; and (4) direct alpha and beta-
gamms activity from surfaces of structures outdoors on the property,
including asphalt paving. A comprehensive description of the survey
methods and instrumentation has been presented in another report.6

SURVEY RESULTS

Typical background radiation levels for the Albany area ate pre-
sented in Table 1. The data is provided for purposes of comparison with
the survey results preseated in this section.

All measurements presented in this report are gross readings; back-
ground radiation levels have not been subtracted. Similarly, background
concentration. have not besn subtracted from radionuclide comcentrations
in soil samples.

Gamma Measurements

Results of grid point/grid block measurements are presented in
Table 2. Surface gamms exposure rates measured at grid points over the
entite outdoor property are shown on Fig. 4. Gamms exposure rates at
1 m above the jround surface ranged from 8 to 12 uR/h (microroentgens®
per hour) and aversged 9 uR/h. Gamma exposure rates at the ground sur-
face at grid points ranged from 8 to 14 yR/h and aversged 10 pR/h. The
maximum gamma exposure rate measured on the property was 15 pR/h.

Soil Sampli

Twelve s0il sacnles were talenm at this property from 6 locationms.
The samples, taken without strict regard to gamma exposure rates at the
sampling points, are dunoted as systematic samples (AL1748). The loca-
tions of the samples ace sh-wn in Fig. 5, and the results of analysis
sre presented in Table 3.

®The roentgen (R) is a nunit which was defined for radiation protection
purposes for people exposed to penetrsting x-rays or gamma radiastion. A
microroentgen (uR) is ome millionth of a roentgen. A milliroentgen (amR)
is one thousandth of a roentgen or one thousand microroentgens.



Samples were taken at 0 to 5 cm and at 5 to 15 cm depths from each
location. Concentrations of 2380 in the soil samples ranged from 0.64
to 3.0 pCi/g (picocuries® per gram) and averaged 1.4 pCi/g. The comcen-
trations of 2380 in the 0 to 5 cm samples averaged 1.7 pCi/g and
averaged 1.2 pCi/g in the 5 to 15 cm depth samples. Two samples from
grid locations 0+05, 7R and 0+23, 10R (AL174S1A and AL174S5A) having the
maximom concentration found on the property (3.0 pCi/g) were from depths
of 0 to 5 cm.

Radium was measured in sample AL174S1A. The concentration of 226R,a
was 0.59 pCi/g.

Suzface Measuroments

Alphas and beta—gamma activity was moasured at selected locationms om
the asphalt paving and on the roof of the house. The results of these
measurements are listed in Table 4. The alpha activity ranged from <7
to 28 dpm/100 cm? and averaged 13 dpm/100 cm?. Beta—gamms activity
renged from 0.01 to 0.04 mrad/h and averaged 0.02 mrad/h.

A summary of the outdoor measurement results is provided in Table 5.

SIGNIFICANCE OF FINDINGS

The background zamma radiation exposure rate for the State of New
York averages 9.5 uR/b8:9 and averages 9 uyR/h for the Albany area
(Table 1). The gamms exposure rates measured on this property at 1 m
above the ground surface range from 8 to 12 yR/h and average 9 uR/h (the
same as background for tno Albany ares). The DOE guidelineslO state
that gamma exposure rates inside occupied or habitable structures shall
not exceed 20 uR/h. Gamma exposure rates outside of structures shall be
such that these exposure ratec, duve to residual radioactivity, will mot
result in potential doses (assuming a conservetive but plausible use
scenario) in excess of 100 mrem/y for long term exposure. These guide-
lines are not exceeded at this property.

*The curie is a unit used to define the radiosctivity in a substance
and equals that quantity of any radioactive isotope vmdergoing 2.2 x 1012
disintegrations per minute. The picocurie is one million-millionth of a
curie or that amount yielding 2.2 disintegrations per minute.



The DOE guideline for 238U concentration in soil at the Colonie,
New York site is: (a) the 238U concentration shall not exceed the lim—
its of 35 pCi/g averaged over an area of 10 m x 10 m (33 ft x 33 ft),
and over 5 cm (2 in.) depth; and (b) the concentration sball not exceed
the additional restrictior of 100 pCi/g maximum at a spot (1 m2)
averaged over 5 cm (2 iu.) dopth.11,12 No 10 m x 10 m ares was found
tiat contains more than 35 pCi/g of 238U :n the soil. The average con-—
centration was 1.4 pCi/g of 23UU in the systematic samples. less thkan
one—tenth the limit of 35 pCi/g; therefore, the average concentration is
well below the DOE guideline. The maximom concentrition of 238y
measured was 3.0 pCi/g, wall below the limit of 100 pCi/g averaged over
1 2 area. The 0.59 pCli/g of 226Ra measured in the soil is less than
the Albany area backgrouvnd of 0.85 pCi/g of radium—226. The concentrs-
tions of some radionuclides in the so0il at this property are shove back-
ground levels, but are below applicable DOE guidelines.

Surface contamination of the structures on the property, as
evaluated by alphs and beta—gamma activity, was well below the DOE
guidelines and the State of New York Department of Labor (DOL) Indus-
trial Code, Rule 38.13 The average alpha activity of 13 dpm/100 cm2
obtained by measurements on the assphalt paving and on the roof of the
building is well below the DOE limit of 5000 dpm/100 cm2 a.d the DOL
limit of 1000 dpm/100 cm2 for fixed alphas activity from natural uraniuam,
oranius—235, or uranium-238, The average and maximwum bota-gamms sctivi-
ties of 0.02 and 0.04 mrad/h from these structures sre less than the DOE
limits of 0.20 and 1.0 mrad/k and the DOL limit of 0.25 mrem at 1 cm,
respectively.

In summary, while some radiologicsl measurements were greater than
bsckground levels normally encountered in the State of New York and the
Albany area, no radiation levels nor radionuclide concentrations
exceoded the relevant state and federal juidelines used by the Depart-
ment of Energy to de:erwine if remedial sctionm is warranted.
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Fig. 2, Front view of the property at 23 Lily Street,
Albany, New York (AL174) looking south.



Fig. 3. Side view of the property at 23 Lily Street,
Albany, New York (AL174) looking northeast.
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Table 1. Backgroand radiation levels in the Albamy area

Radiation level or
Type of radiation radionaclide concentration
moasurement or sample

Range Average
Gamma exposure rate at 1 m above 8-10 9
floor or ground surface (uR/h)s
Concentration of radionuclides
in soil (pCi/g)b
238y 0.76-1.2 0.96
226g, 0.48-1.2 0.85

8Values obtained from four locations in the Albany area.
bSoil samples (NY1-NY6) obtained from six locations
around the Albany area.?
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Table 2. Results of the gamma exposure rate
measurements outdoors on the property at
23 Lily Street, Albany. New York (AL174)

6rid point measurementsb

(uR/h) Range of gamma
Grid exposure rate
location?® Gamma Gamma during scan
exposure exposure rate of grid blockd
rate at 1 m at the surface® (uR/h)
0+00, BL 9 9 7-10
0+05, BL 9 10 7-12
0+10, BL 10 11 7~12
¢+15, BL 10 10 7-11
0+20, BL 10 11 7-11
0+25, BL 10 9 7-10
0+29.5, BL e ° -
0+20, 3.5R 11 12 -
0+15, 3.6R 10 10 -
0+00, SR 9 9 7-10
0+05, SR 10 11 7-11
0+10, SR 10 14 8-14
0+14, 5R 9 10 -
0+15, SR e e -
0+20, SR ° e 7-10
0+21.2, 5R 10 11 -
0+25, SR 9 10 7-10
0+29.5, 5R 11 11 -~
0+10, 5.7R 9 13 ~
0+00, 10R 9 9 8-11
0+05, 10R 9 11 7-11
0+63.5, 10R 8 8 -
0+10, 10R ° ° $-12
0+15, 10R ¢ [ 9~-15
0+20, 10R e e 8-12
0+21.2, 10R 1) 11 -
0+25, 10R 10 11 7-11
0+29.5, 10R 8 10 -
0+10, 11.5R 9 11 -
0+15, 11.5k 9 9 -
0+20, 11.5R 12 12 -
0+00, 15R 8 9 7-9
0+05, 15R 9 10 7-10
0+10, 158 9 9 7-10
0+15, 15R 10 9 7-10
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Table 2 (continued)

Grid point measurementsb

(uk/h) Range of gamms
Grid exposure rate
location® Gamma Gaama during scan
exposure exposure rate of grid blockd
rato at 1 m at the surface® (uR/h)
0+20, 15k 10 12 7-12
0+25, 15k 9 11 7-12
0+29.5, 15R 9 9 -
0+00, 19.5R 9 10 -
0405, 19.5R 9 9 -
0+10, 19,.5R 8 8 -
0+15, 19.5R 9 9 -
0+20, 19.5R 9 10 -
0+25, 19.5R 10 9 -
0+29.5, 19.5R 10 10 -

8Grid location shown on Fig. 1.

bGrid point measurements are viscrete measurements at
each grid point.

©These values are shown on Fig. 4.

dGrid block measurements are obtained by a gamma scan
of the entire block.

©Inaccessible.
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Table 3. Results of soil sample analysis on the property at
23 Lily Street, Albany, New York (AL174)

Radionuclide concentration (pCi/g)

Sample Locations Depth -

(cm) 246pqb 238pc

Systomatic samplosd

AL174S1A  0+0S, 7R 0-5 0.59 + 0.07 3.0
AL174S1B  0+0S, 7R 5-15 + 0.97
AL174S2A  0+08, 15R 0-5 + 0.64
AL174S2B  0+38, 1SR 5-15 + 0.85
AL174S3A  0+18, 12R 0-5 + 1.7
AL17483B  0+18, 12R 5-15 + 0.86
AL174S4A 0+15, 17R 0-5 + 0.70
AL174S4B  0+15, 17R 5-15 + 1.5
AL174S5A 0+23, 10R 0-5 + 3.0
AL174S5B  0+23, 10R 5-15§ + 1.7
AL174S6A 0+27, 17R 0-5 + 1.1
AL174S6B  0+27, 17R 5-15 + 1.3

8Locations of soil samples are shown on Fig. 5.
SIndicated counting error is at the 95% confidence level (+ 2q).
€Analytical error of measurement results is < + 5% (95% con-
fidence level).
dSyste-atic samples are taken at grid locations irrespective
of gamms exposure.



Table 4. Resuvlts of surface analysis of structures at
23 Lily Street, Colonie, New York (AL174)

Results Average
Number of
Structure measurements (dpm/100 cm2) (mrad/h)e (dpm/100 om2) (mrad/h)
Alpha Activity
Asphalt paving 10 (7,14,<7,<7,28, - 15 -
14,14,14,14,28
Roof of the 4 (7.<7,14,4<7 - 9 -
house - —_
Total 14 <7-28 - 13 -
Beta-Gamma
Asphalt paving 10 - 0.02,0.02,0.02,0.02, - 0.02
0.03,0.03,0.02,0.02,
0.04,0.03
Roof of the 4 - 0.02,0.01,0.03,0.02 - 0.02
house — e
Total 14 - 0.01-0.04 - 0.02

2The rad is the unit of absorbed dose and is defined as the amount of radiation required to
cause abrscrption of 100 ergs per gram of medium. (The erg is a uvnit of energy. One erg in the
form of heat will raise the temperature of 1 gram of water about 2.4 x 10-8 oc,)
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Table 5. Summary of outdoor measurements and sample results on the
property at 23 Lily Street, Albany, New York (AL174)

Number of
Measurement of sample type measurements/ Range Mean
samples

Gamma exposure rate at 1 m (uR/h)a 39 8-12 9

Gamma exposure rate at surface 39 8-14 10
(uR/h)a

Scan, gamma exposure rate mnear - 7-15 -
surface (uR/h)d

Concentration of 238U in surface 12 0.64-3.0 1.4
soil (pCi/g), systematic
locationsc

Area estimated to contain - - None
238y concentrations exceeding
guidelines (m2)

Concentration of 226Ra in surface 1 - 0.59
soil (pCi/g), systematic
locationsc

Sarface measurementsd
Alpha activity (dpm/100 cm2) 14 <{7-28 13
Betr-gamma activity (mrad/h) 14 0.01-0.04 0.02

8At grid points,

bScan of eatire property.
CSystematic samples, Table 3.
dSurface measurements, Table 4.
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