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6. What were the guidelines for radiation contamination in 19777
How have those guidelines changed?

2. pid the NRC have plans, once the criteria for radiation
contamination changed, to go back and test sites previously
released for unrestricted use?

8. 1s there a threat to groundwater posed by the contamination?

9. Within how many feet can one stand of the contaminated site
without being in danger?

10. Once cleaned up, where will the radiocactive material be
disposed?

11. For what is thorium nitrate used?
12. Who is responsible for the remaining thorium nitrate?
13. Are there estimates for the clean-up costs? Wnat are they?

14. Has there been any accounting of what agency will be
responsible for clean-up costs?

As you can well understand this problem has caused some alarm to
residents in the area, as well as public oftficials responsible
for their health and welfare. I would appreciate whatever timely
answers you can provide regarding the Ordnance Road site. I look

forward to working with you to see a swift resolution to this
problen.

Sincerely, »

Wwayne T. Gilchrest
Menber of Congress

ce. Richard Cooper, Director Division of Radiation Safety and
safeguards, NRC
Harold Quinn, Director of Planning Staff, GSA
Marilyn S. Barnett, Administrator, DLA









QUESTION 2. In what form was the radioactive thorium being stored?

Based on information in the Nuclear Regulatory Commission docket file, the
thorium was stored at the Curtis Bay Depot in the form of thorium nitrate.
The thorium nitrate was originally in granular form. Over time, the thorium
nitrate absorbed water and degenerated into a liquor that leaked through the

storage drums, contaminating the buildings and the soil beneath them.



QUESTION 3. I understand that the General Services Administration and the
Defense Logistics Agency were given until December 4 to come up
with a schedule and plan for evaluating and dealing with the
contamination. 1Is that plan still on schedule, and if not, why

not?

In a November 4, 1992, letter to the Defense Logistics Agency (DLA) and the
General Services Administration (GSA), the Nuclear Regulatory Commission
staff requested that, within 30 days, DLA and GSA provide NRC with a schedule
and plan for remediating the contamination at the Curtis Bay facility. On
November 23, 1992, representatives of GSA and DLA met with NRC staff to
determine which agency (DLA or GSA) has responsibility for remediating the
site. Based on that meeting, such a determination is expected by the end of
January 1993, After this determination is made, plans and schedules for site
remediation will be developed. At this point in time, NRC does not object to
the pace DLA and GSA have taken to resolve the question as to which agency has
responsibility for remediating the site. If unwarranted delays occur in the

remediation process, NRC will consider enforcement action.



QUESTION 4. What are the long and short term risks to humans of 126
picocuries per gram of soil? 640 pCi/g?

ANSWER.

The risks associated with such contamination are long-term, small chronic
risks assnciated with protracted exposure to the contaminated material.
Exposure to ifonizing radiation from any source may cause cancer. However, the
contamination at this site is limited to a few areas and the relative risk

from the contamination is small.

A 1992 survey by the Oak Ridge Institute for Science and Education, revealed
concentrations of total thorium in the soil ranging from background levels up
to about 640 pCi/g. This same survey found the maximum exposure rate at the
highest soi! concentration location was 36 uR/hr at one meter above the soil
surface (about 28 wR/hr above background). If an individual worked outside on
the site, at the point of maximum exposure, for an entire year (2000 hours),
the person would receive about 56 mrem attributable to thorium at the site
from past operations, which is below the maximum acceptable public dose limit
of 10U mrem/yr contained in Nuclear Regulatory Commission’s regulations (10
CFR Part 20). The 36 wR/hr exposure rate, however, was observed at only one
location and the areal extent of contamination is limited. Consequently, a
more realistic estimate of the dose under current conditions would be expected
to be much less than 56 mrem and the public dose limit of 100 mrem/yr.

Compliance with thic dose limit is mandatory after January 1, 1994.

4 tnclosure
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QUESTION 4. (Continued) -2 -

Occupation of the site for more than the 2000 hours assumed above would result
in correspondingly higher doses. NRC generally requires during
decommissioning that contamination at sites be reduced to levels sufficiently
low to allow the site to be released for unrestricted use. Plausible
residence times under this condition could be considerably greater than the
2000 hours typically assumed for an occupational setting, such as if a family
lived onsite, Consequently, any materials contaminated with natural thorium
causing unacceptable doses would have to be removed or otherwise stabilized to
ensure that members of the public would not receive such doses after the site
has been released for unrestricted use. For additional discussion of the
relative risk to individuals from the contamination present at this site,

please see the resnonse to Question 9.
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QUESTION 6. What were the guidelines for radiation contamination in 19777

How have those guidelines changed?

ANSWER.

In 1977 the Nuclear Regulatory Commission staff used the "Guidelines for
Decontamination of Facilities and Equipment Prior to Release For Unrestricted
Use or Termination of Licenses For Byproduct, Source, or Special Nuclear
Material" dated December 1975 to determine acceptable fixed and removable
surface contamination levels for the buildings in question. For thorium, the
applicable guideline for fixed contamination is no more than 3,000
disintegrations per minute per 100 square centimeters (dpm/100 cm®), with the
average being no more than 1000 dpm/100 cm’. The applicable guideline for
removable contamination is no movre than 200 dpm/100 cn?. These same criteria
are still being used by NRC in accordance with Policy and Guidance Directive
FC 83-23: Termination of Byproduct, Source and Special Nuclear Material
Licenses (November 4, 1983). In addition, NRC now also applies criteria for
an exposure rate at one meter from the surface of five microroentgen per hour

{sR/hr) above background.

In 1977, generic soil contamination guidelines for thorium had not yet been
established. 1In 1981, NRC published a Branch Technical Position (BTP) on
“Disposal or Onsite Storage of Thorium and Uranium Wastes from Past
Operations.” This document established concentrations of uranium and thorium
in soil that will 1imit the maximum radiation received by the public under

various land uses. NRC staff is currently using the 1981 guidelines for
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QUESTION 6. (Continued) « 2~

evaluating whether sites are acceptable for unrestricted release. Under
Option 1 of this BTP the maximum concentration for Thorium (Th-232, Th-228 and
decay products in secular equilibrium) is 10 pCi/g. Option 2 of the BTP
specifies 50 pCi/g, but requires that the thorium be disposed at a depth of at
least four feet, that the material be stabilized in a prescribed manner, and
that the site exhibit physical characteristics that are acceptable to NRC.

The BTP outlined two additional Options in 198] (Options 3 & 4). However, NRC
is currently not allowing on-site disposal using these additionai options

because they involve the use of land restrictions for the site ater license

termination.
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QUESTION 7. Did the NRC have plans, once the criteria for radiation
contamination changed, to go back and test sites previously

released for unrestricted use?

ANSWER.

Nuclear Regulatory Commission has conducted several reviews of formerly
terminated licenses to determine if any sites previously released for
unrestricted use need further remediation. Starting in 1977, Oak Ridge
Natioral Laboratory (ORNLj), under contract to NRC, conducted a review of
16,230 former materials licenses terminated prior to 1965. In 1990, NRC staff
contracted with ORNL te review the files of licenses terminated after 1965.
This new ORNL study is ongoing and, based on its results, additional sites may
be identified as requiring further remediation. These follow-up studies may
include site visits and radiological testing to determine the extent of

residual contamination.



QUESTION 8. Is there a threat to groundwater posed by the contamination?

ANSWER.

There is currently no indication of groundwater contamination at this site.

However, given the nature of the thorium nitrate and the anticipated shallow
depth to groundwater at this site, Nuclear Regulatory Commission will ensure
that the potential for groundwater contamination is further evaluated in the

tharacterization that will be performed as part of the site remediation,
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QUESTION J1. For what is thorium nitrate used?

ANSWER.

Currently, the most common uses of thorium nitrate are in manufacturing
incandescent gas mantles, welding rods, and magnesium-thorium alloys. The
thorium at this site was stored by the U.S5. Government for potential use in &

thorium-cycle nuclear reactor,

14
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QUESTION 12, Who 1s responsible for the remaining thorium nitrate? |
i ANSHER,

On November 23, 1992 the Nuclear Regulatory Commission staff met with the
statfs of the Defense Logistics Agency (DLA) and the Genero Services

| Administration (GSA), the current and former NRC licensees, responsible for

| the Curtis Bay Depot. GSA and DLA are currently determining whic* agency is
rasponsible for remediation of the site. Both agencies committed to making a

decision by the end of January 1993,

e e e

B ————

e L

15













RADIOLOGICAL SURVEY
OF PORTIONS OF THE CURTIS B \Y DEPOT

GENERAL SERVICES ADMINISTR ATION
BALTIMORE, MARYLAND

ADAMS AND J. L. PAYNI

R~
il 3
“r,y_‘.‘\"' BRI
R Tt AL
\'“‘a')' 3’{ ﬂwﬁ‘ M
e | R ey
W o AR 4

s i

LORTSEMIE S B8 3 00 2 S S
B i -3‘\.
g , loa A
ol Pk “'*»:;ﬁ
s bt o
e i S

i :

i owit e

Wy

s oy g R ' ”ﬁ,ﬂ’# e w&"'!, o
AK RIDOE INSTITUTR FOR SCIENCHR'ANDRDUCATIO

Environmental Survey and Site Assessment Program
Energy/Environment Systems Divisfon’

!,J “‘f\é’/' \ ,'!




RADIOLOGICAL SURVEY
OF PORTIONS OF THE
CURTIS BAY DEPOT
GENERAL SERVICES ADMINISTRATION
BALTIMORE, MARYLAND

Prepared by

W. C. Adams and /. L. Payne

Environmental Survey and Site Assessment Program
Energy/Environment System Division
Oak Ridge Insutute for Science and Education
Oak Ridge, Tennessee 17831-0117

Prepared for
Division of Industnal and Medical Nuclear Safety
U.S. Nuclear Regulatory Commission
Region | Office

FINAL REPORT

SEPTEMBER 1992

This report is based on work performed under an [nteragency Agreement (NRC Fin. No. A-
9093) between the U.S. Nuclear Regulatory Commission and the U.S. Department of Energy.
Oak Ridge Institute for Science and Education performs complementary work under contract
aumber DE-ACOS-760R00033 with the U.S. Department of Energy.

Curus UBay Depot - Septesuber 11, 1991



LABORATORY STAFI

ILLUSTRATOR:




RADIOLOGICAL SURVEY
OF PORTIONS OF THE
CURTIS BAY DEPOT
GENERAL SERVICES ADMINISTRATION
BALTIMORE, MARYLAND

; =
{ ll " r‘l ‘- - f .‘ 9
Prepared by: |\ A 3_95,3 \, L\vs'lv«'\/' Date: '?1‘2-‘: ;Qu
W. C. Adams, Prolect Leader / J

Environmental Survey and Site Assessment Program

e W5 ] - (re—— . .“' " -
Reviewed by: Hom Ao, L RN Date: 7 913 ?:)t
C. F. Weaver, Laboratory Manager
Environmental Survey and Site Assessment Program

,, 12 &/
Reviewed by: /}/} m Date: ﬂ(bs 12)

M. R. Landis, Project Manager ~
Environmental Survey and Site Assessment Program

Reviewed by:

]

' ' Date: #2%2?—
. Berger, Progrgm Director

ergy/Environment Systems Division

Curus Bay Depot - Sepeember 11, 1992



yuidelines for Decor
rior to Release fo1




FIGURE |:

FIGURE 2:

FIGURE 3
FIGURE 4.
FIGURE §

FIGURE 6:

FIGURE T
FIGURE 8:

FIGURE 9:

FIGURE 10:
FIGURE 1):
FIGURE 12:
FIGURE 13:
FIGURE 14:
FIGURE 13:

FIGURE 16:

FIGURE 17:

FIGURZ 18:

Curus Bay Depot -

LIST OF FIGURES

Anne Arundel County -
Depot

Location ot Curtis Bay

Balimore, Maryland Area 5howmg Locauon of
Curus Bay Depot 5

Curus Bay Depot. Locaton of Surveved Buildings . . . .
Curus Bay Depot, Surveyed Areas . . . .. .. ... ...

Standard Floor Plan of Curtis Bay Depot Warehouses . .

Curus Bay Depot - Interior Background Exposure Rate
Measurement Locations .

Building L-411 - Measurement and Sampling Locations

Building L-412 - Measurement and Sampling Locations
Butlding L-413 - Measurement and Sampling Locations
Building L-414 - Measuremeny ana Sampling Locauons
Building L-415 - Measurement and Sampling Locations
Building M-421 - Measurement and Sampling Locatuons
Building M-422 - Measurement and Sampling Locatons
Bullding M-423 - Measurement and Sampling Locations
Building M-424 - Measurement and Sampling Locauons

Curtis Bay Depot - Extenor Background Exposure Rate

Measurement and Soil Sampling Locauons . . . .. ... ..ol

Building L-411

Building L-412 -

Septesaber i1, 1992

...........

.....................

.........

.........

.........

.........

.........

nnnnnnnnn

---------

- Soil Sampling Locations . . . . ..o e e

Soil Sampling Locations . . . .. ..ol

11

12

13
4

15

16
17
18
19
20

2
23
24

20
27



AR ST RS O - -

FIGURE 19:
FIGURE 20:
FIGURE 21:
FIGURE 22:
FIGURE 23:
FIGURE 24.
FIGURE 2§:

LIST OF FIGURES (Continued)

Building L-4)3 - Soil Sampling Locauons
Building L-414 - Soil Sampling Locauons
Building L-415 - Soil Sampling Locauons . . . .
Building M-421 - Soil Sampling Locauons . . . .
Building M-422 - Soil Sampling Locations . . . .
Building M-423 - Soil Sampling Locations . . . .

Building M-424 - Soil Sampling Locauons . . . .

Curtn Bay Depod - Sepresaber 11, 1992

e

N E——



Expos

nple Locauons

A
|

il Sample

e Der &)




RADIOLOGICAL SURVEY
OF PORTIONS OF THE
RTIS BAY DEPOT
SERVICES ADMINISTRAT
[TMORE, MARYLAND

N AND SITE HISTORY

Jeposited

oyt et
G GG

ICVEIS wWere wel

¢ NRC confirmatory survey were in agreement with G3A 'S

{ the warehouses were released under established guidelines for that penod.” At that

here were no soil contaminaton guidelines (or thonum. 50U sampie analyses periormed

jicated that radionuciige ritena of 1U P

1
\al

and M-4;




radiological survey of warehouses L-411 through L-415 and M-421 through M-424, and adjacent

land at the Curtis Bay Depot. to evaluate the current radiological status of the site.

SITE DESCRIPTION

Curus Bay Depot 15 located at 710 Ordnance Road in Curtis Bay, a suburb of Baltimore, in the
northeast commer of Anne Arundel County, Maryland (Figure 1). The facility is in an
industnialized area, approximately 8 km (5 miles) northeast of the Baltimore-Washington
Internatonal Airport (Figure 2). The land and warshouses included in the survey are localed
on a 2.5 hectare (8 acre) plot of land in the northwest section of the Curtis Bay Depot and
separated from the depot property by a ¢nain link secunty fence (Figures 3 and 4).

The interior surfaces (floors, wal's, and ceilings) of the warehouses are of tongue and groove
wood construction; exterior v s are covered with corrugated transite siding. Each building
contains approximately 300 m* (3100 ft) of usanle floor space. Brick pillars and wooden beams
support the warehouses, creating a craw ¢nace which vanes in headroom from 0.6 m (2 ft) to
3 m (9 1) due to the natural terrain of the area. Concrete loading docks remain along the entire
east side of buildings M-42] through M-424. but have been removed from buildings L-411
through L-415 1o allow for the placement of the chain link fence which separates the property
from the remainder of the Curus Bav Depot property. Containers of thorium nitrate were
unloaded from railcars at the loading docks and transtferred into the buildings through one of two
bay doors (Figure ).

The warehouses included in the survey were constructed during World War [, and as a result
of weathering, are in advanced stages of structural deteroration. Remediation activities
performed in the warehouses, in 1977 by GSA, included the removal of various size areas of
the floor and walls, as well as poruons of subfloor j0ists and beams.

The land area around each building (out to 10 m) varied in degree of accessibility due to
overgrown vegetation, The land has a varying degree of slope near each building. There are

no paved roads within the area that was surveyed.

Curts Bay Depot - Sepember 21, 1992



OBJECTIVE

The objective of the radiolopicar survey was to provide sufficient data to enable the NRC to

evaluate the radiological status of the site relative to guidelines.

DOCUMENT REVIEW

As part of the radiological acuviues, ESSAP reviewed the various documentation associated with

the decommissioning.

PROCEDURES

Dunng the penod May 4 through May 7, 1992, ESSAP performed a radiological survey of nine
warehouses and adjacent land at the Curus Bay Depot. Survey activiues were performed in
accordance with a suite-specific survey plan, submitted to and approved by the NRC Region |,
using procedures and instruments descnibed in the ESSAP Survey Procedures Manual and
summanzed in Appendices A and B.

SURVEY PROCEDURES - INTERIOR

Reference Grid

Measurement and sampling locations were referenced to building features (Figures 6 - 15).
Surface Scans

Accessible floors and lower walls (up to 2 m) were scanned for alpha, beta, and gamma activity

using gas proporuonu, GM. and Nal scinullation detectors. Particular attention was given
to cracks and joints in the floors and walls, ledges. and other locations where matenal may have

Curtas Bay Depot - Sepeember 11, 1992



accumulated.  All detectors were coupled to ratemeters or ratemeter-scalers with audible
indicators.  Locauons of elevated direct radiation, identified by surface scans, were marked for

turther investigauon.

surf vity M

Measurements for beta acuvity levels, rather than alpha acuvity, provide a more accurate
representation of thorium surface activity, due to conditions of the building surfaces (e.g. dusty,
porous. of rough), which may selecuvely attenuate the alpha activity. Therefore, beta activity
levels were used for companson with the guideline values.

Direct measurements to determine total (fixed and removable) activity were performed in eight
of the buildings at a mimimum of 22 locauons and a maximum of 30 locations, the number being
dependent on the total accessible floor and wall surface area. Five direct measurements to
determine lotal acuvity were performed in Building L-415 using GM detectors. The number of
locauons in Building L-415 were limited due to the inaccessibility to gas proportional equipment
since all floor boards had been removed. A smear sample for determining removable activity
was obtained from each direct measurement location.

Exposure Rate Measurements

Background exposure rate measurements at | m (3.3 feet) above the floor surface were obtaineq
in 3 buildings of similar construction which did not have a history of radioactive matenal use.
These buildings are located on-site and were identfied as buildings K-511, K-611, and K-615
(Figure 6).

Exposure rate measurements were pertormed at | m (3.3 feet) above the floor using a Nal
scinullauon detector coupled with a ratemeter at > locations within each surveyed building

(excluding Building L-415).

Curtis By Depot - Sepnember 11, 1992
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SURVEY PROCEDURES - EXTERIOR

Reference Grid

Measurement and sampling locations were referenced 1o site and building features (Figures
16+ 25).

Surface §

Surface scans were performed in the crawispaces and out to 10 m around each buiding using
Nal scinullauon detectors coupled to ratemeters with audible indicators. Areas of elevated direct

radiauon were marked for rurther investigauon.

Exposure Rate Measurements

Background exposure rate measurements were made at 8 locations within 0.5 to 10 km of the
site (Figure 16). Exposure rate measurements were also performed at each soil sampling
location (Figures 17 - 25). All exposure rate measurements were taken at | m (3.3 fi) above
the surface with a PIC or with Nal scinullation detectors coupled to ratemeters.

Soil Sampling

Background soil samples (0-15 cm) were collected from 8 locations within 0.5 to 10 km of the
site (Figure i6). Surface soil samples (0-15 cm) were collected from 10 locations at each
warehouse, 5 from around the extenor of the building and 5 from the crawispace area.
Sampling lgeations were selected at random and/or at locations of elevated direct radiation
identified by surface scans. After surface soil samples were collected, direct radiation levels
were monitored with a Nal detector to determine if contaminauon remained. Subsurface soil
samples (depth > |3 cm) were then coilected at sampling locations where elevated radiation
levels indicated possible subsurface residual activity. Surface and subsurface soil sampling

locations were referenced 0 building teatures (Figures 17 - 25).

Curtis Bar Depot - September 11, 1991



SAMPLE ANALYSIS AND DATA INTERPRETATION

\ll samples and field survey data were returned 10 ESSAP's Oak Ridge TN facility for analyses
and interpretation. Soil sampies were anaivzed individually by gamma spectrometry and results
reported in pCl/g. Spectra were reviewed for the thorum decay series radionuclides and any
other idenufiable pho'npeaks. Smears were analyzed using a low-background gas proportional
counter to determine gross alpha and gross beta acuvity and resuits were converted to 'nits of
dpm/ 100 em®. Direct measurements were converted 1o units of disintegrations per minute per
100 ¢m* (dpm/ 100 ¢m’), and exposure rate measurem- its were converted to uR/hr. Aprendices
A and B descnbe the analytical instrumentanion and procedures utilized. Results were compared
to the current NRC guidelines which are provived in Appendix C.

FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP's review of the documentation associated with the decommissioning indicated that there
were no guidelines established for soil contamination during that peniod. However, soil analysis
results, in the reviewed documentation. indicated that soil contamination above current guidelines

remains at the site.*

INTERIOR SURVEY

Surface Scans

Surface scans of the floor, lower walls, and exposed subfloor support beams and joists identified
locations of elevated direct radiation in 3 of the 9 warehouse buildings. All of the locations
were small, 1solated spots near edges where tloor boards had been removed from previousiy

remediated areas.

Curus Bay Depot - Sepember 11, 1992
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Direct measurements for total and removabie surface acuvity are summanzed in Tables | and
2. Total beta activity ranged from < 440 to 590,000 dpm/100 ¢m®. Removable activity ranged
from < 1210 1,100 dpm/100 ¢m? for gross alpha and from < |5 to 730 dpm/100 ¢m? for gross
heta, The location of highest total and removable acuvity was a subfloor joist in Building M-422.

Exposure Rates

Background exposure rates in buildings of similar construction ranged from 7 to 8 uR/hr
(Table 3). Exposure rate measurements for the surveyed buildings ranged from 6 to 10 uR/hr
(Table 1).

EXTERIOR SURVEY

Surface Scans

Gamma radiation scans of exterior surtaces idenufied locations of elevated contact radiauon in
the crawlspaces of 8 of the 9 buildings, with the exception being Building L-411.

Exposure Rates

Background exposure rates are presented in Table 4 and ranged from 3 to 5 uR/hr. Exposure
rates obtained from -oil sampling locations ranged from 5 to 36 wR/hr. The results of these

measurements are presented in Tables 3-13,

Radignuclide Concentration in Soil Samples

Total thorium (Th-232 + Th-228) concentrations in background soil samples ranged from 0.6
0 1.8 pCi/g. These concentrations are typical of concentrations occurnng in environmental soil

samples (Table 2).

Curts Bay Depot - Seprember 11, 1992
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Concentrations of thonum in surtace and subsurface samples taken on site are summanzed in
Tables 5-13. By companson of the Th-232 to Th-228 concentrations, a review of the spectra
indicated that the thonum decay series radionuclides were in equilibnum.  Thonum
concentrauons from surface samples (O-15 ¢cm) collected around the buildings ranged from 1.0
o 126 pCuUg. The highest soil sample concentration in samples from under the crawlspaces was
from a sample collected next to the steps at the north end of the loading dock of Building M-
424, Concentrations from surface samples collected from crawlspaces ranged from 0.8 to 640
pCi/g. The highest concentration in samples from under the crawl spaces was from a sample
collected under the north end of the loacing dock of Building M-421.

Subsurface soil samples (15-30 cm) were coilected from 19 locations where direct gamma
radiauon levels increased at |5 ¢m depth. Three of these locations were further sampled from
30 to 45 ¢m due to increased gamma radiation levels at 30 cm depth. Thorium concentrations
in subsurface soil sampies ranged from 5.6 1o 420 pCi/g.

COMPARISON OF RESULTS WITH GUIDELINES

The NRC guidelines for surface contaminauon, established for license termination or release of
a facility for unrestricted use, are presented in Appendix C.> The pnmary surface contaminant
of concern for this site is natural thonum.

The acceptable surface contaminaton levels for natural thorium are:
1,000 dpm/100 ¢m’, total, averaged over | m*
3,000 dpm/100 ¢m*, total, maximusa in 100 cm?
200 dpm/ 100 em®, removabie
As interpreted by the NRC, the average 1,000 dpm/ 100 cm® and maximum 3,000 dpm/ 100 cm?

should apply to both alpha and beta measurements ndependently for surface contamination
involving natural thorium.® ESSAP's expenence has shown that beta measurements typicaily

Curtis Bay Depat - Sepuember 11, 199
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Provide a more accurale evalyauon of thonum conaminauon on most buiiding surfaces, due 1o
problems inherent in measuring alpha contaminauon on rough. porous, painted, and/or dust,

surfaces. Therefore, all direct measurements were performed for bela activity only.

Surface measurements for toll actvity idenufied surface contamination levels exceeding the
NRC guideline for maximum activity in 8 of the 9 buildings. In two of the buildings L-414 and
M-411. only one measurement exceeded the guideline. In buildings L-412, L-413, L-415, M-
422, M-423, and M-424 the number of locations exceeding the guideline were 2, 3, 5, 9, 4, and
2. respectively  Removable activity exceeding 200 dpm/100 ¢m® was found 1 one location in
M-421 and in 2 locations in M-422.

Intenor ex: sure rates were all withun the range of background radiation and therefore below
the guideline level of § 4R/h above background currently being used by the NRC for evaluating
decommissionings.’

Soil concentrations for residual uranium and thorium wastes are presented in the NRC's Branch
Technical Position on "Disposal or Onsite Storage of Thorium and Uranium Wastes from Past
Operations” (see Appeidix C). The appi.cable soil guidelines are therefore:

natural thorium (Th-232 + Th-228) 10 pCi'g
with daughters present and in
equilibrium,

The background concentrations for surface soil was determined by averaging the radionuclide
concentrations from the background sampies that were collected within the vicinity of the
facility. The average background for natural thorium in the local vieimity was 1.2 pCi/g.

The NRC guidelines for natural thorium are expressed in terms of concentrauons above normal
background levels. The results in the data tables that indicate the NRC guidelines have been
exceeded are those in excess of:

natural thonum (thonum isotopes plus background) 11.2 pCi/g

Curtg Bay Depot - depember 11, 1992
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A1l sampling locauons exceeding the guideline for thorium were in crawispace areas or under
or near the loading docks. At 27 locations, soil collected from the surface (0-15 ¢m) exceeded
ne guideline: at 1S of these locauons, soil collected from 15-30 cm exceeded guidelines; and

at 3 locatons, samples collected from 30-45 cm exceeded 10 pCi/g above background.
SUMMARY

At the request of the Nuclear Regulatory Commussion, Region [ Office, the Environmental
Survey and Site Assessment Program of Oak Ridge Institute for Science and Education
pertormed a radiological survey of warenouses L-411 through L-415 and M-421 through M-424
of the Curtis Bay Depot, located in Balumore, Maryland from May 4 through May 7, 1992,
Building survey activities included alpha, beta, and gamma surface scans on lower wall and floor
surfaces: total and removable activity measurements; and exposure rate measurements. Exterior
survey activities included gamma surface scans around and under each building; exposure rate

measurements; and surface and subsurrace soil sampling.

Total surface activity levels exceeding guidelines were detected on the floors and subfloor beams
and joists in 8 of the 9 warehouse buildings, with removable contamination exceeding guidelines
in 2 of the buildings. Concentrations of thorum, exceeding guidelines, were detected in soil
samples from 27 locations at 8 of the 9 buiidings. At 15 of these 27 locations, thorium

concentrations also exceeded guidelines in subsurface soil samples.
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TABLE |

SUMMARY OF SURFACE ACTIVITY AND EXPOSURE RATE MEASUREMENTS
CURTIS BAY DEPOT
BALTIMORE, MARYLAND

Exposure Rate® Number of Direct Range of Total’ Range of Removable
Lecation® maun Measurement Activity Locations Activity (dpan/ 100 cm’)
@lm Locations (dpm/100 cm’) | Exceeding
Above Surface ) N Remaovable :
Exceeding Criteria®
Total Maxinum Beta ' Alpha Beta
Criteria®
Buildg 1.-411 7 22 0 <440 770
Buadding 1412 7 30 2 < 440 3 900
Bulding 1.-413 67 { 23 3 < 440- 12,000
Bulding 1414 6 30 i < 44014 (iw)
Hulding 1415 5 5 12,000- 72,000 0 <1270 < 15-30
Building M-421 89 22 | < 440 400,000 H <1210 < 15470
Huwlding M-422 B 10 22 9 < 440 550 000 2 <12 1,100 < 15730
Building M-423 89 22 4 < 440-12 000 0 <12 <15
Building M 424 78 22 2 < 440 8,200 o <12 <1519

*Refer o Figures 7-15.

*Dash indicates measurement not performed.

‘Maximum total contamination level for thorium is 3,000 dpm/100 cm’.
“Total = fixed plus removable.

‘Maximum removable contamination fevel is 200 dpm/i00 cm’.
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SURFACE ACTIVITY MEASUREMENTS EXCEEDING GUIDELINES
CURTIS BAY DEPOT
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TABLE 3

INTERIOR BACKGROUND EXPOSURE RATES
CURTIS BAY DEFOT
BALTIMORE, MARYLAND

l Exposure Rate (uR/h)

Measurement Location*
2 | m Above Surface

Buiiding K-511 8
Building K-611 3

Building K-615 7

*‘Refer to Figure 6.

Curtis Bay Depot - Seprember 11, 1992
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TABLE 4

EXTERIOR BACKGROUND
EXPOSURE RATES AND

THORIUM CONCENTRATIONS IN SOIL

CURTIS BAY DEPOT
BALTIMORE, MARYLAND

Measurement Location® Exposure Rate (uR/h) Total Thorium Concentration (pCi/g)*
B .

Penmigion Ave at Ordnance Rd i4+08

»2 Brooklyn Park #1 7 ok N 14 + 06 "
3 Lindale 1 H S ¢ Sy boe ¥ s a I8 +06
B Randazzo Sofiball Park 2l f - | 10 £ 04

S_ ' George Fox Muddle School . 6 B N » 0 6’_1_02___R__~-

6 Solly Park 6 08 + 04
7 Point Pleasant Elemenatry School 6 08 + 04
Home Depot Parking Lot 7 16 +06

*See Figure 16,
*Uncertainties rupresent the 95% confidence level, based only on counting statistics.
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TABLE S

BUILDING L41

EXPOSURE RATES AND THORIUM CONCENTRATIONS IN SOLL
CURTIS BAY DEPOT

BALTIMORE, MARYLANL

*Reter 10 Figure 17.

“Uncertainties represent the 95% confidence level, based only on counting statisics.

Exposure Rate (/) Sample Depta Total Thorm
o l m Above burface {em) Loutentram (p(nlg)
1
2 B 0-15 3.6 £ 1.0
3 9 0-15 2.8 + 0.8
B 9 9-15 3.8 £ 1.@ i
5 9 0-15 3.2 £ 1.0
6 9 0-15 2.0 ¢ 0.8
7 9 0-15 2.6 ¥ 1.8
8 8 0-15 2.6 ¢ 0.8
9 10 0-15 2:4 % 8.8
10 9 0-15 1.8 # f‘;B
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TABLE 6

BUTLDING L4512
EXPOSURE RATES AND THORIUM COMCENTEATIONS IN SOIL
CURTIS BAY DEPOT
BALTIMORE, MARYLAND

Exposure Rate (xR/7h) Sample Depsth Tot il Thorium
@ ! m Abeve Surface® Coacentration (pCug)
1 9 8-15 2.2 2 0.8
2 13 0-.5 T8 X i.8
3 o 0-15 3.2+ ).8
4 A 0-1% 4.8t 1.9
i 5 g 4 0-15 3.0 ¢+ 1.0
" O e 0-15 56.8 + 8.6
e & -~ - 15-36 14.8 + 2.6
7 16 0-15% 526 * 76
7 e 15-30 &61.% £ 9.2
a 16 0-15 66 £+ 10
8 i 35-310 87 £ 13 .
8 e 30-45 18.8 * 3.4
9 10 0-15% 3.8 * 1.0
10 10 0-15% -4 2 1.0
ol S

*Refer 1o Figure 18
*Dash indicaies measuremerd not performed.
‘Uncertainties represent the 95% confidence level, based only oa counting statistics.
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TABLE 7
5 BUILDING ! 413
H EXPOSURE RATES AND THORIUM CONCENTRATIONS N SO
g CURTIS BAY DEPOT
. BALTIMORE, MARYLAND
H Location® Exposore Rate(pR/) Sample Depth Total Thorium
& @ ! m Above Surface® {cm) Concentration (pCvg)
: : 5
2 9
3 8
2 9 >
- 9
7, et
- 6 e =
ﬁ =y e e
2 i0
e i
s 8
i0 9

"Refer 10 Figure 19
*Dash indicales measurement not performed.
‘Uncertainties represent the 25% confidence level, based ealy on counting statistics.
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BUNLBSNG L4is
EXPROSURE RATES AND THORIUM CONCENTRATIOINS IN SO
CURYIS BAY DEMOT
BALTIGIORE, MARYLAND
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— e gt e T ——

Location™ Exposure Kate (zR/70 ! Sample Depth Tetal Thorius
_,_ | - m Concentration lﬂ“ﬂg)‘
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10 7 0-15
- -30 20.4 ¢ 3.4
___ 1o 15
*Refer w Figure 21,

*Dash mdicates measurement not performed.
‘Uncerambies represent the 95% confidence level. based only o counting stalistics.
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APPENDIX A

MAJOR INSTRUMENTATION

[he display of a specific product is not 10 be construed as an endorsement of the product or its
manutacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT
[nstruments

Eberline Pulse Ratemeter
Model PRM-6
(Eberline, Santa Fe, NM)

Eberline “"Rascal" Ratemeter-Scaler
Model PRS-
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Mode: 239-1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 222

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 2221

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Detectors

Eberline GM Detector
Model HP-260

Effecuve Area, 15.5 ¢cm’
(Eberline, Santa Fe, NM)

Curns Bay Depot - September 11, 1992 Aad



Ludlum Gas Proporuonal Detector
Model 43-37

Effective Area, 550 cm’

(Ludlum Measurements, Inc..
Sweetwater. TX)

Ludlum Gas Proporiional Detector
Model 43-68

Effective Area, 100 ¢m’

(Ludlum Measurements, Inc..
Sweetwater, TX)

Reuter-Stokes Pressunzed lon Chamber
Model RSS-111
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scinullation Detector
Model 489-55

32¢mx 3.8 ¢m Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

High Punty Extended Range Intnnsic Detectors
Model No: ERVDS30-25195

(Tennelec, Oak Ridge, TN)

Used in conjuncuon with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, TN) and
Muluchannel Analyzer

31100 Vax Workstauon

(Canberra, Menden, CT)

High-Punty Germanium Detector
Model GMX-23195-§, 23% Eff.
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:

l.ead Shield Model G-16

(Gamma Products, Pclos Hiils, IL) and
Multichannel Analyzer

1100 Vax Workstation

{Canberra, Menden, CT)

Curtis Bay Depot - Sepember 21, 1991 A2



el B b il e L s e

e el e e e

High-Punty Germanium Coaxial Well Detector
Model GWL-110210-PWS-§, 23% Eff.

(EG&G ORTEC, Oak Ridge, T™N)

Used in conjunction with

[.ead Shield Mode! G-16

(Applied Physical Technology, Atlana, GA) and
Muluchannel Analyzer

3100 Vax Workstation

(Canberra, Meniden, CT)

High-Punty Intrinsic Germanium Detector
Model IGC2S, 25% Eff.

(Princeton Gamma-Tech, Pnnceton, NJ)
Used in conjuncton with:

Lead Shield

(Nuclear Data, Schaumburg, IL) and
Multchannel Analyzer

3100 Vax Workstauon

(Canberra, Menden, CT)

Low Background Gas Proporuonal Counter

Model LB-5110
(Tennelec, Oak Ridge, TN)

Curts Buy Depot - September 11, 1992
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surtace scans were performed Dy passing the probes slowly over the surface; the distance
between the probe and the surface was mantained at a mimmum - nominally about | em, A
large surface area, gas proporuonal floor monitor was used to scan the floors of the surveyed
areas. Other surfaces were scanned using small area (15.5 cm? or 100 em?) hand-held detectors.
Idenufication of elevated levels was based on increases in the audible signal from the recording
and/or indicating instrument. Combinauons of detectors and instruments used for the scans

were:
Alpha-Beta . gas proporucnal detector with ratemeter-scaler
Beta . sancaxe GM detector with ratemeter-scaler
Gamma . Nal scinullation detector with ratemeter
Surface Activity Measurements

Measurements of total beta acuvity levels were pnmanly performed using gas proportional
detectors, with alpha shields attached. coupled to portable ratemeters-scalers. Beta acuvity
measurements were performed at locauons of elevated direct radiation, iraccessible to gas
proporuonal equipment, using GM detectors with ralemeters-scalers.

Curts Bay Depot - Seprember 11 1992 8.1
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Count rates (cpm), which were integrated over | minute in a static position, were converted (o
acuvity levels (dpm/ 100 cm?) by dividing the net rate by the 4 = efficiency and correcung for
the acuve area of the detector. The background count rates for the proportional and GM
detectors averaged approximately 190 and 42 cpm, respecuvely. Beuw efficiency factors ranged
from 0.19 t0 0.20 for the gas proportional detectors, with alpha absorber covers in place, and
0,24 10 0.26 for the GM detector. The effective area for the gas proportional, and GM detectors
were 100 cm?, and 15.5 cm?, respectively. The alpha absorber covers consist of 2.0 mg/cm’
mylar film which is placed in a frame that fits over the effective area of the gas proportional

detector

Removable activity levels were determined using numbered filter paper disks, 47 mm in
diameter. Moderate pressure was applied to the smear with two or three fingers, and
approximately 100 cm® of the surface was wiped. Smears were placed in labeled envelopes

with the location and other pertinent information recorded.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed using a pressurized ionization chamber
(PIC) or Nal scinullation detectors coupled to porable ratemeters. Count rates for the Nal
scintillation detectors were converted (0 exposure rates (uR/h) by cross-companson with a
pressurized ionization chamber (PIC). Gamma scintllation detectors were used for measunng
il gamma radiation levels at locations which were difficult to access with the PIC. These
detectors were calibrated against the PIC by determining scintillaton instrument count rates in
exposure rate fields, representative of site conditions. The range of exposure rates encountered
at the site was relatively narrow (only differing by a few uR/h). Rather than attempting to
develop a calibration curve based on such a limited number of data points, 3 single calibration
factor of 2.6 wR/h per 1,000 counts per minute was determined. This calibration factor was

then used to convert gamma scintillation measurements (0 exposure rates.

Curus Bav Depot - Seprember 11, 1992



Approximately | kg of soil was collected at each sample locauon. Collected samples were
placed 1n a plasuc bag, sealed, and labeled in accordance with ESSAP survey procedures.

ANALYTICAL PROCEDURES

Removable Activity

Smears were counted on a low background gas proportional system for gross alpha and gross

beta activity.

Gamma Spectrometry

Soil samples were dried, mixed, and/or crushed then placed in an appropriate container, chosen
10 reproduce the calibrated counting geometry. Net material weights were 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 rerformed using the computer capabilities inherent in the analyzer system.
The energy peaks used for determination of total thorium were:

Th-232 0.911 MeV from Ac-228*
Th-228 0.583 MeV from T1-208*
*Secular equilibrium assumed

Spectra were also reviewed for other idenufiable photopeaks.

A review of gamma spectrometry data indicated that the thorium daughter products were in
equilibnum. In secular equilibrium, Th-232 and Th-228 concentrations are equivalent.
Therefore. the Th-232 results were doubled to provide total thorum concentrations.

Curtis Bay Depot - Sepember 11, 1991 8.3









APPENDIX C
GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR
SPECIAL NUCLEAR MATERIAL
AND

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAL

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle & Material Safety
Washington, D.C. 20555

August 1987

Curtis Bay Depot - Sepramber 11, 1991 c-1



The instructions n this guide, in conjunction with Table |, specify the radionuclides and
radiation exposure rate imi's which should be used in decontaminauon and survey of surfaces
or premises and equipment prior to abandonment or release for unrestncted use. The limits in
Table | do not apply to premises, equipment, or scrap containing induced radioacuvity for which
the radiological considerations pertinent to their use may be different. The release of such
factlities or items from regulatory control 1s considered on a case-by-case basis.

1

-

The licensee shail make a reasonable effort to eliminate residual contaminaton,

Radioactivity on equipment or surfaces shall not be covered by paint, plating, or other
covering matenial unless contamination levels, as determined by a survey and
documented, are below the limits specified in Table | prior to the application of the
covering. A reasonable effort must be made t0 minimize the contaminatuon prior to use
of any covenng.

The radioacuvity on the intenor surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at all traps, and other appropnate access points,
provided that contamination at these locations is likely to be representative of
contaminauon on the interior of the pipes, drain lines, or ductwork. Surfaces or
premises, equipment, or scrap which are likely to be contaminated, but are of such size,
construction, or locaton as to make the surface inaccessible for purposes of
measurement, shall be presumed to be contaminated in excess of the limits.

Upon request, the Commission may authonze a licensee to relinquish possession or
control of premises, equipment, or scrap having surfaces contaminated with matenals in
excess of the limits specified. This may include, but would not be limited to special
circumstances such as razing of buildings, transfer from premises to another organization
conunuing work with radioacuve matenals, or conversion of faciliues to a long-term
storage or standby status. Such requests must:

a, Provide detailed, specific informauon describing the premises, equipment or
scrap, radioactive contaminants, and the nature, extent, and degree of residual
surface contamination.

b. Provide a detailed health and safety analysis which reflects that the residual
arnounts of matenals on surface areas, (ogether with other considerations such as
prospective use of the premises, equipment, or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public.

Curts Bav Depot - September 11, 1991



b Prior 10 release of premises for unrestncted use, the licensee shall make a comprehensive
radiation survey which establishes that contarainauon is within the limits specified in
Table |. A copy of the survey report shall be filed with the Division of Fuel Cycle,
Medical, Academic, and Commercial Use Safety, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, and also the Administrator of the NRC Regional Office
having junsdiction. The report should be filed at least 30 days pnor to the planned date
of abandonment. The survey report shall:

a. Idenufy the premises.

b. Show that reasonabie effort has been made to eliminate residual contamination.
¢. Describe the scope of the survey and general procedures followed.

d State the findings of the survey in units specified in the instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm
the survey.

Curts Bay Depot - September 11, 1992
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TABLE 1|
ACCEPTABLE SURFACE CONTAMINATION LEVELS

Nuchides* Average™! Maximum®** Removable® <

U-nat, U 233, U-238, and
assoCiated decay products 5,000 dpm o/ 100 cm’ 15,000 dpm o/ 100 cm’ 1000 dpm o/ 100 e’

Transuramics, Ra-226, Ra-2.8,
Th-230, Th-228, Pa-231,

Ac-227, 1-125, 1-129 100 dpm/ 100 cm’ 300 dpa/ 100 cm’ 20 dpm/ 100 cm’
Th-nat, Th-232, Sr-90, Ra-223,
Ra 224, U-232, i-126, 1-131, 1-133 1,000 dpm/ 100 cm’ 3,000 dpa/ 100 cm’ 200 dpew/ 100 cm’

Bela pamma ematiers (auchdes with

decay modes other than alpha esussion

or spontancous fission) except Sr-90

and others noted above. 5,000 dpm §+/100 cm’ 15,600 dpm §+/100 cm’ 1,000 dpm g/ 100 cm’

Where surface contanunation by both alpha- and beta gamma-comtting nuchdes exists, the limus established for alpha and beta-
gamma emsiting auchdes should apply independenily.
Asuﬁhﬁs&k,@n(mpunmnc)mmcmcofcmssmbyndunawcmrulasdcmmmwby
wmhm”“mw‘mmwwgm.dm.wgmm factors associated
with the nstrumentation.

Mecasurements of average contaminant should not be averaged over more than | square meter. Fo objects of less surface area,
the average should be denved for each such object.

The maximum contamination level applies 1o an area of not more than 100 cm’.

The amount of removable radioactive matenal per Imun’ofwfnmwbeduammedbymmmmuuwuhdry filter
mmmm,mmm.umncmamuummecmpcmmm
appropnaie nstrument of known efficiency. When removable contamination on objects of less surface area 1s determined, the
pertinent levels should be reduced proporionally and the entire surface should be wiped.
mmummmmmmmwmg from beta-gamma enutters should not
exceed 0.2 mrad/h at 1 cm and 1.0 mrad/h at | cm, respectively, measured through not more than 7 mulhigrams per square
centimeter of total absorber.
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