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

INTRODUCTION 

Work with depleted uraniua began in Colonie, New York, daring 1958 
at a plant owned by the National Lead Company.! Beginning in 1961, the 
Atoaic Energy Coamission (AEC), and other federal agencies engaged the 
National Lead Coapany (presently NL Industries, Inc.) in noaerons con­
tracts and subcontracts for the fabrication of enriched (3.6%) uraniua 
fuel eleaents for the Hallaa Reactor (Chicago Operations Office) and for 
the chemical processing of unirradiated, enriched uraniua 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 froa depleted uranium.1 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 Company'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 connects the house to 
the street. A diagram of the property showing the approximate bound­
aries and the S-m grid network established for measurements outside the 
house is shown in Fig. 1. The lot included j.n the radiological survey 
was ~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) gaanaa expo­
sure rates at 1 • 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-
gamma activity frost 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 are pre­
sented in Table 1. The data is provided for purposes of comparison with 
the survey results presented 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 been subtracted from radionuclide concentrations 
in soil samples. 

Ga—a Measurements 

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

Soil Sampling 
Twelve soil sables were taken at this property from 6 locations. 

The samples, taken without strict regard to gamma exposure rates at the 
sampling points, are dunoted a* systematic samples (AL174S). The loca­
tions of the samples are shrvrn in Fig. 5, and the results of analysis 
are presented in Tabic 3. 

•The roentgen (R) is a init which was defined for radiation protection 
purposes for people exposed to penetrsting x-rays or gamma radiation. A 
microroentgen (uR) is one millionth of a roentgen. A milliroentgen (mR) 
is one thousandth of a roentgen or one thousand microroentgens. 
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Saaples were taken at 0 to 5 ca and at 5 to IS ca depths froa each 
location. Concentrations of 238g i a t A 0 $ 0il saaples ranged froa 0.64 
to 3.0 pCi/g (picocnxies* per graa) and averaged 1.4 pCi/g. The concen­
trations of 238{j i n the 0 to 5 ca saaples averaged 1.7 pCi/g and 
averaged 1.2 pCi/g in the 5 to 15 ca depth saaples. Two saaples froa 
grid locations 0+05, 7R and 0+23, 10ft (AL174S1A and AL174S5A) having the 
BAXiana concentration found on the property (3.0 pCi/g) were froa depths 
of 0 to 5 ca. 

ftadiua was aeasured in saaple AL174S1A. The concentration of 226gi 
was 0.59 pCi/g. 

Snrface Maasnreaents 

Alpha and beta-gaaaa activity was aeasnred at selected locations on 
the asphalt pawing and on the roof of the house. The results of these 
aeasureaents are listed in Table 4. The alpha activity ranged froa <7 
to 28 dpa/100 ca 2 and averaged 13 dpa/100 ca 2. Beta-gaaaa activity 
ranged froa 0.01 to 0.04 axad/h and averaged 0.02 arad/h. 

A suaaary of the outdoor aeasureaent results is provided in Table 5. 

SIGNIFICANCE OF FINDINGS 

The background gaaaa radiation exposure rate for the State of New 
York averages 9.5 iift/ĥ *' and averages 9 |*R/h for the Albany area 
(Table 1). The gaaaa exposure rates aeatared on this property at 1 a 
above the ground surface range fron 8 to 12 jiR/h and average 9 pR/h (the 
suae as background for tao Albany area). The DOE guidelines10 state 
that gaaaa exposure rates inside occupied or habitable structures shall 
not exceed 20 pft/h. Caaaa exposure rates outside of structures shall be 
such that these exposure rates, due to residual radioactivity, will not 
result in potential doses (assuaing a conservative but plausible use 
scenario) in excess of 100 axea/y for long tera exposure. These guide­
lines are not exceeded at this property. 

•The curie is a unit used to define the radioactivity in a substance 
and equals that quantity of any radioactive isotope undergoing 2.2 x 1 0 i 2 

disintegrations per ainute. The picocurie is one aillion-aillionth of a 
curie or that aaount yielding 2.2 disintegrations per ainute. 
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The DOE guideline for 238U concentration in soil at the Colonic, 
New York site is: (a) the 238U concentration shall not exceed the lim­
its of 35 pCi/g averaged over an area of 10 a i 10 a (33 ft x 33 ft), 
and over 5 ca (2 in.) depths and (b) the concentration shall not exceed 
the additional restriction of 100 pCi/g aaxiana at a spot (1 m2) 
averaged over 5 ca (2 iu.) doptb.11.12 Mo 10 a x 10 a area was found 
tLat contains aore than 35 pCx/g of 238fl in the soil. The average con­
centration was 1.4 pCi/g of 23lTJ in the systematic saaples, less than 
one—tenth the liait of 35 pCi/g; therefore, the average concentration is 
well below the DOE guideline. The aaxiana concentration of 238JJ 
aeasured was 3.0 pCi/g, wall below the liait of 100 pCi/g averaged over 
1 a2 area. The 0.59 pCi/g of 226Ra aeasured in the soil is less than 
the Albany area background of 0.85 pCi/g of radio*-226. The concentra­
tions of soae radionuclides in the soil at this property are above back­
ground levels, but are below applicable DOE guidelines. 

Surface contaaination of the structures on the property, as 
evaluated by alpha and beta-gaaaa activity, was well below the DOE 
guidelines and the State of New York Departaent of Labor (D0L) Indus­
trial Code. Rule 38.13 The average alpha activity of 13 dpa/100 ca 2 

obtained by aeasuxeaents on the asphalt paving and on the roof of the 
building is well below the DOE liait of 5000 dpa/100 ca2 a^d the DOL 
liait of 1000 dpa/100 ca£ for fixed alpha activity froa natural uraniua, 
uraniua-235, or uraniua-238. The average and aaxiaua beta-gaaaa activi­
ties of 0.02 snd 0.04 arad/h froa these structures are less than the DOE 
liaits of 0.20 and 1.0 arad/h ano the DOL liait of 0.25 area at 1 cm, 
respectively. 

In suaaary, while soae radiological aeasureaents were grester than 
background levels noraally encountered in the State of New York and the 
Albany area, no radiation levels nor radionuclide concentrations 
exceeded the relevant state and federal guidelines used by the Depart­
aent of Energy to deceraine if reaedial action is warranted. 



3 

REFERENCES 

1. J. Beck, "Report of Trip to NL Industries Plant, Colonie, N.T." 
(August 10. 1983). 

2. A Background Report for the Foraerlv Utilised Manhattan Engineer 
District. AtiMie Bn«r»T Cn—*««<«,« Sifi Pfoina. OOE/EV-0097A 
(Septeaber 1980). 

3. J. L. Jacobs, Group Counsel, NL Industries, Inc., to S. R. Miller, 
•>E, letter "Albany" (Deceaber 21, 1983). 

4. .. f. Jeter and D. M. Eagleson, A Survey of Uranium in Soils Snr-
rnandint tho NL Bairinii Plant, ItUdTBi IiotOBCi, IWL-9488-461 
(October 31, 1980). 

5. "Radiological Survey Pl«n fox Vicinity Properties in Colonie and 
Albany, New York, " letter froa B. A. Berven, ORNL/RASA to 
A. J. Whitaan. DOE/BQ (January 1984). 

6. T. E. Myrick. B. A. Berven, V. D. Cottr«ll, 1. A. Goldarith, and 
F F. Haywood. Piocadnxqa Miami for thi Roaodigl Action Smyey and 
Certification Activities (RASCA) PfQifia. Oak Ridge National 
Laboratory, ORNL/TM-8600 (Septeaber 1982). 

7. T. E. Myrick, B. A. Berven, and F. F. Haywood, State Backpronnd 
Radiation Levels: Results of M..«nr...nti Taken Dnrin. 1975-1979. 
ORNL/TM-7343 (Noveaber 1981). 

8. S. G. Levin, R. t . Stoas, E. Kuerxe, and V. Huskisson, "Suaaary of 
Natural Environaental Gaaaa Radiation Using a Calibrated Portable 
Scintillation Counter, " Radiological Health Data Report 9:679-6 95 
(1968). 

9. C. L. Lindekin, I. R. Peterson, D. E. Jones, and R. E. McMillan, 
Geographical Variations in Environaental Radiation Background in 
the United States." Proceedings of the Second International Syapo-
siua on the Natural Radiation Environaent, CONF-720805-P-1, 
pp. 317-331 (1972). 

10. U.S. Departaent of Energy, Guidelines for Residual Radioactivity at 
Foraerly Utilixed Sites, Reaedial Action Prograa and Remote Surplus 
Facilities Manageaent Prograa Sites (Rev. 1, July 1985). 

11. Environaental Research Division, Action Description Meaorandua. 
"Proposed FT 1984 Reaedial Actions for Vicinity Properties at the 
Colonie, New Tork, FUSRAP Site." Argonne National Laboratory 
(August 5, 1984). 

12. G. P. Tori, FUSRAP/Surplus Facilities Group, to Jaaes P. Alexander, 
Oak Ridge Operations Office (correspondence dated May 10, 1984). 



6 

13. State of New York, Dopartaent of Labor. "Ionizing Radiation Protec­
tion. " Part 38 of Title 12 of Th« Official Co«f>ilitlon of Ccdaa. 
»»!««. and tt«.«l»t4oii« of th« St.tt, of N«w York (cited as 12. NYC&R 
38). July 10, 1978. 



7 

0+29.5 

0+10 - -

5R 10R 
LILY ST. 

15R 19.5R 

N 

AL174 
23 LILY ST. 
ALBANY.NY 

Fig. 1. Ditgrta snowing grid point tnd grid block 
locations outdoors on the property t t 23 Lily Street , 
Albany, New York (AL174). 



8 

Fig. 2. Front view of the property at 23 Lily Street, 
Albany, New York (AL174) looking south. 
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Fig. 3. Side view of the property at 23 Lily Street, 
Albany, New York (AL174) looking northeast. 
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Table 1. Background radiation levels in the Albany area 

Type of radiation 
neasareaent or sample 

Radiation level or 
radionuclide concentration 

Range Average 

Gaaaa exposure rate it 1 a above 
floor or ground surface (uR/h)* 

8-10 

Concentration of radionuclides 
in soil (pCi/g)b 

238lt 0.76-1.2 0.96 
226 E. 0.48-1.2 0.85 

'Values obtained froai four locations in the Albany area. 
*>Soil saaplen (HY1-NY6) obtained froa six locations 

around the Albany area.7 
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Table 2. Kesults of the gaaaa exposure rate 
Measurements outdoors on the property at 
23 Lily St'oot, Albany, Ne* York (AL174) 

Grid point aeasureaents0 

(|i£/h) Range of (,aauia 
Grid exposure rate 

location* Gamaa Gaum during scan 
exposure exposure rate of grid block** 
rate at 1 m at the surface6 (pR/h) 

0+00, BL 9 9 7-10 
0+05, , BL 9 10 7-12 
0+10, BL 10 11 7-12 
0+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 e -
0+20 3.5R 11 12 -
0+15 3.6B 10 10 -
0+00, 5R 9 9 7-10 
0+05, . 5R 10 11 7-11 
0+10 5R 10 14 8-14 
0+14 , 5R 9 10 -
0+15 . 5R e e -
0+20 . 5R e e 7-10 
0+21 .2, 5R 10 11 -
0+25 . 5R 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-J1 
0+09 .5, 10R 8 8 -
0+10 , 10R e e iJ-12 
0+15 , 10R e e 9-15 
0+20 , 10R e e 8-12 
0+21 .2, 10R 10 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 , 15R 9 9 7-10 
0+15 . 15R 10 9 7-10 



Table 2 (continued) 

Grid point aeasureaentsb 
(uR/h) Bang e of gaaaa 

Grid expo 
dur 

sure rate 
location* Gaaaa Gaaaa 

expo 
dur ing scan 

exposure exposure rate of g rid blockd 

rate at 1 • at the surface6 (jiR/h) 

0+20, 15B 10 12 7-12 
0+25, 15R 9 11 7-12 
0+29.5, 15B 9 9 -
0+00, 19.SR 9 10 -
0+05, 19.5B 9 9 -
0+10, 19.SR 8 s -
0+15, 19.5R 9 9 -
0+20, 19.SR 9 10 -
0+25, 19.5R 10 9 -
0+29.5. 19.SB 10 10 — 

•Grid location shovn on Fig. 1. 
**Grid point aeasureaents are wiscrete aeasureaents at 

each grid point. 
cThese values are shovn on Fig. 4. 
*Gr id block aeasureaents are obtained by a gaaaa scan 

of the entire block. 
•Inaccessible. 
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Table 3. Results of soil saaple analysis on the property at 
23 Lily Street. Albany, New York (AL174) 

Radionuclide concentration (pCi/g) 
Saaple Locationa D e P t h 

tea) 2*6 R a b 238IFC 

Svstaaatic saanlesd 

AL174S1A 0+05, 7R 0-5 0.59 ± 0.07 3.0 
AL174S1B 0+05, 7R 5-15 + 0.97 
AL174S2A 0+08, 15R 0-5 + 0.64 
AL174S2B 0+08, 15R 5-15 + 0.85 
AL174S3A 0+18, 12R 0-5 + 1.7 
AL174S3B 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. 17 R 0-5 + 1.1 
AL174S6B 0+27. 17 R 5-15 +_ 1.3 

'Locations of soil saaples are shown on Fig. 5. 
^Indicated coanting error is at the 95% confidence level (+. 2a). 
cAnalytical error of aeasureaent results is < +. 5% (95% con­

fidence level). 
^Systeaatic saaples are taken at grid locations irrespective 

of gaaaa exposure. 



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

Results 
Number of 

Structure measurements (dpm/100 cm2) 

Average 

(mrad/h)* (dpm/100 o«2) (mrad/h) 

Alpha Activity 
Asphalt paving 

Roof of the 
house 

Total 

10 

14 

< 7 . 1 4 . < 7 . < 7 , 2 8 . 
1 4 , 1 4 , 1 4 , 1 4 , 2 8 

< 7 . < 7 , 1 4 . < 7 

<7-28 

15 

9 

13 

& 
Asphalt paving 

Roof of the 
house 

Total 

10 

14 

0.02,0.02,0.02,0.02, 
0.03,0.03,0.02,0.02, 
0.04,0.03 
0.02,0.01,0.03,0.02 

0.01-0.04 

0.02 

0.02 

0.02 

•The rad is the unit of absorbed dose and is defined as the amount of radiation required to 
cause absorption of 100 ergs per gram of medium. (The erg is a unit of energy. One erg in the 
form of heat will raise the temperature of 1 gram of water about 2.4 z 10~& °C.) 
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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)s 39 8-12 9 

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

Scan, gamma exposure rate near - 7-15 -
surface (uR/h)b 

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

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

Concentration of 226R» i n surface 1 - 0.59 
soil (pCi/g), systematic 
locationsc 

Surface meaanramentsd 

Alpha activity (dpm/100 cm2) 14 <7-28 13 

Betr.-gamma activity (mrad/h) 14 0.01-0.04 0.02 

•At grid points. 
DScan of entire property. 
Systematic samples. Table 3. 
^Surface measurements, Table 4. 
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