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"RADIOLOGICAL SURVEY
OF THE
- BAKER AND WILLIAMS WAREHOUSES
. BUILDING 513-519
NEW YORK, NEW YORK

INTRODUCTION AND SITE HISTORY

During the early 1940’s, thg Manhattan Engi_neer District (MED), predecessor agency to

 the Atomic Energy Commission (AEC) and the Department of Energy (DOE), shipped uranium

concentrates to the former Baker and Williams Warehouses on West 20th Street, in New York,
New York. The warehouses were used for short term storage of the uranium that was later
distributed to U. S. Govemment Facﬂmes According to historical information, approximately
99, 430 kg (219, 000 lbs) of orange and yellow sodium uranate were delivered in 1942 and
approximately 39’,000.kg (86,000 lbs) of orange and yellow sodium uranate, 10,000 kg (22_,000

" Ibs) of sodium uranyl carbonate, and 9,080 kg (20,000 Ibs) of black uranium oxide were

delivered to BWW in 1943. Since the 1940’s, the warchouses have been leased by several

businesses and are currently owned by Ralph Ferrara, Inc.

The Baker and Wil'lia.rns.lclonipany owned three adjacent warehouse buildings at 5 13-519,
521-527, and 529-535 West 20th Street during the 1940°s. Historical shipping documents

indicate that MED/AEC shipments of uranium concentrates were delivered to the shipping and

‘receiving office located at Building 529-535; however, shipments may have been received,

unloaded and/or stored at either of the adjacent warehouse buildings. Adjoining doorways

between building 521-527 and 529-535 allowed convenient access between the two buildings.

In 1989, DOE’s Office of Environmental Restoration reviewed available historical
documentation that described the previous MED/AEC activities conducted at this facility, and

‘based on this inf?;@ation,_ determined that the potential for radioactive rn:«ite_ri_al to be present as




7y

.
G i

oy

oo

a result of the past activities was low. However, the information was insufficient to verify the

radiological condition of the site after MED/AEC activities were terminated. DOE decided that

- a radiological survey should be perforrned to determine whether additional investigations were

warranted under the Formerly Utilized Sites Remedial Action Program (F USRAP) The purpose
of the rad1ologrcal survey is to obtain sufficient radlologrcal measurements to make a
recommendation to DOE Headquarters as to whether a site should be included for remedial

action or eliminated from FUSRAP.! DOE obtaiued consent from the owners to enter the

- property at 529-535. A preliminary site visit was performed by representatives of the

Environmental Survey and Site Assessment Program (ESSAP) of Oak Ridge Associated
Universities (ORAU), and it was determined that Building 521-527 would be included in the
surVey, based on a visual inspection and accessibility into the adjoining 529-535 building.

Consent to enter the property at 513-519 had not been obtained at that time.

In August 1989, ESSAP conducted a radiological survey of the interior surfaces of
Buildings 521-527 and 529-535.2 Areas of elevated direct radiation, in excess of DOE
guidelines for residual activity, were detected in Building 521-527 on the floor in the West Bay

of the gr-ouhd level and in several small areas on the floor and lower walls in the East Bay of

- the basement. No contamination was detected on the remaining levels in 521-527or in Building
520535 As a result of the findings by ESSAP, the Baker and Williams Warehouses were

desrgnated by DOE to be addressed under the proposed expedlted protocol for remedial actions
at small FUSRAP sites. Under the expedrted protocol the contractor whrch perforrns the

: radtologrcal activities also performs the charactenzaﬂon and venﬁcatron for the prOJect At the

B PR

time charactenzatlon act1v1t1es were scheduled for Burldrng 521 52‘7 DOE had obtarned consent
to enter the property at 513 519 Therefore DOE requested ESSAP to conduct a radrologrcal
survey as a continuation of the phase of Buﬂdrng 513-519 in conjunctron with the radrologlcal |
charactenzatron of Burldrng 521-527. ThlS report descnbes the radlologlcal survey of Bulldrng
513-519 of the Baker and Williams Warehouses
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_ PROJECT ORGANIZATION AND RESPONSIBILITY
DOE I-Ieadquarters provides overview and coordination for all FUSRAP activities. DOE
Oak Ridge (DOE OR) is responsible for 1mp1ementat10n of FUSRAP and the Former Sites

Restoration Division of DOE-OR, manages the daily activities.

‘Under the FUSRAP protocol an initial iuvesﬁgaﬁon or, of a potential site is performed

~ by ORAU or Oak R1dge Nauonal Laboratory (ORN'L) under contract to DOE Headquarters
I appropnate DOE Headquarters des1gnates the site mto FUSRAP based upon the results

provided by the initial investigation. DOE’s Project Management Contractor (PMC) for
FUSRAP is Beohtel National, Inc. (BN’i); 'BNI is responsible'for plannihg and implementation
of FUSRARP activities and managr‘ng the site characterization and remedial actions. The final
phase for a FUSRAP site is independent verification which is provided by ORAU or ORNL after

. remedial actron 1s complete. The verification survey confirms that remed1a1 actions at the site

have been effective in meeting current guidelines and assures that documentation accurately and
adequately describes the post-remedial action radiological condmon of the site. DOE
Headquarters uses the information developed by the remedial and verification activities to certify
that a site can be released for unrestricted use. '

- The Baker and Williams Warehouses were selected for remedranon under a proposed

expedlted protocol bemg considered within FUSRAP In contrast to the standard protocol, under

' the proposed expedited protocol, the coniractor for this site, ORAU, functions as the

organization responsible for the characterization and verification activities, while BNI is

responsible for'oonducting the remedial action and post-remedial action surveys.

~ FACILITY DESCRIPTION
- The Baléer'and Williams Warehouses are located on the west side of Central New York _
City, in the borough of Manhattan (F1gure 1). Bulldmg 513-519 has approx1rnate1y 775 m?
(8340 ft?) per ﬂoor of storage space; there are a total of § levels. Flgure 2 illustrates the general

3
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floor plan throu-g‘hout the Building, él’though some levels have slight modifications to meet the
specific needs of the owners. Fireproof materials such as steel, concrete, and brick were used
in the constructton of the building. The floors are concrete and a layer of asphalt has been

apphed on all levels The 1ntenor walls are constructed of masonry brick. Due to the quantity

- of items and rnatenal stored on each level acce331b111ty to the floor and wall surfaces was
- limited to less than 50% of the total area.

PROCEDURES
Objective

The objectlve of the survey was to determine the rad1010g1ca1 status of the property,
relative to the FUSRAP guidelines and the DOE Order 5400.5, Chapter IV. The results will
be used by DOE to determine whether there is a need for remedial actions 1n Building 513-519.
During the periods between March 11-22, 1991 and April 22-30, 1991, ESSAP performed a
rad1ologlca1 survey of Bmldmgs 513- 519

. Surface Scans

Surface scans to 1dent1fy ev1dence of res1dual radloactmty were performed on each level

on all accessﬂale ﬂoor and lower wall surfaces Gamma scans were performed using Nal(TI)

) _'scmtﬂlatwn _detectors_ A large-area gas—propomonal detector was used to perform alpha—plus—l o

LH )

beta scans of the ﬂoor Walls, ledges, and overhead piping were scanned using ZnS scintillation
detectors or GM f'pan_cake"‘ detectors. All detectors were coupled to countrate meters with

audible signal outputs.

Measurement of Surface Activity Levels

The radronuchde of concern is processed natural uranium, i.e. uranium chemically

- 'separated from "its daughter products, but in its naturally occurring isotopic abundances.

4
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Processed natural uranium emits both alpha and beta radiation in approximately equal
proportlons, erther beta activity levels or alpha activity levels may, therefore be measured for

determmmg uranium surface contamination.

- Measurements for total and removable a'lp'h'a and b'eta'-gamm'e ectivity were performed at

randomly selected locations and at locations of elevated activity, identified from the surface

“scans. A smear sample for determining removable activity was obtained at each measurement

location. A total of 236 measurements were performed. Measurement locations were referenced

to prominent bi‘iﬂding’ features and recorded onto the survey drdwings (Figures 3-10).

‘Exposure Rate Measurements

Background exposure rate measurements were performed at 1 meter (3.3 ft) above the
surface at 4 representative bu11d1ng locations of similar construction and without a h1story of

radioactive materials use.

EXpbsdre" rate measurements in Building 513-519 were performed at 1 metér (3.3 ft)

above the floor surface on each level A NaI(Tl) gamma scmtrllatron detector, cross cahbrated

5 '\,.\S;i

on- 31te w1th“ a pressunzed 1omzat10n chamber (PIC), was used to obtam these measurements

Miseellaneous'. Samples

| A sa.mpnle of the asphalt floor cosrering was collected from an area of elevated activity in
the East Ba.y of the basement.

Sample Analysis and Interpretation

CAll saniﬁles and.data rvere returned to the ESSAP laboratory' at ORAU for analysis and

mterpretatlon Smears were analyzed for gross alpha and gross beta activity and the sample of

asphalt floor covermg was analyzed using gamma spectrometry Surface activity measurements

5




PR o

™

b

vy

were converted to units of disintegrations per minute per 100 cm?, The activity in the asphalt”

sample is reported 1n units of pCi/g. Add1t10nal information concerning major instrumentation,

'samphng eqmpment and analytlcal procedures is prov1ded in Appendlces A and B. Findings

were compared to the DOE gu1de11nes for release for unrestncted use which are prov1ded in

| Appendlx C.

FINDINGS AND RESULTS

- Surt_‘ace Scansw

Gamma and alpha-plus-beta scans in Building 513-519, identified elevated levels of
residual activity in both bays of the basement and in the East Bay on levels one, three, and five
(Figures 3, 4, 6, and 8). Elevated activity was limited to small areas on all levels, with the
exception of the third level where significant elevated activity was identified over approximately

90% of the accessible floor area and on horizontal surfaces such as ledges and overhead piping.

ER N

- Measurement _ef Surface Activity Levels

. Measurement results for total and removable alpha and beta-gamma activity are
summarized in Table 1. Total actiVity: levels rahged from <70 to 9,100 dbrn'/ 100 cm?® for alpha
and ranged from <930 to 710,000 dpm/ 100 cm? for beta—garnma wzth the hlghest levels located
on the floor of the third level East Bay Removable activity levels ranged from <6 to

340 dpm/100 cm2 for alpha and from <13 to 320 dpm/ 100 c:rrx2 for beta, with the h1ghest levels

also located on the floor of the th1rd Ievel

Exposure Rate Measurements

Backgroﬁnd exposure rate measurements ranged from 10 to 14 uR/h. Exposure rate

 levels in Building 513-519 ranged from 10 to 14 zR/h and did not vary from background.
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Radionuclide Concentration in Miscellaneous Sample

A sampleof the as.pha.dt* ﬂoor'e.o'\;érihg was collected from the East Béy of the basement

frorn an area of elevated activity confirm the contammant Analysis of the sample identified

uranium as the pnrnary contammant Radionuclide concentrations for U- 235 and U-238 are 26

+ 2 pCi/g, and 450 + 4 pCi/g, respectively; these are the naturally occurring ratios of these
two isotopes. No additional gamma emitting radionuclides of naturally occurring isotopes, other

than background levels, were noted.
COMPARISON OF RESULTS WITH GUIDELINES

The DOE guidelines for residual radioactive material are included as Appendix C. The

DOE surface aeﬂti'\}i'ty guideline levels applicable for pr.ecessed natural uranium are as follows:

Total Activity
5,000 dpm &/100 cm?, averaged over a 1 m? area
15,000-dpm /100 cm?, maximum in a 100 cm? area
. Removable Activity
1,000 dpm /100 cin?

Previous survey" results indicate that measurements for beta activity levels, rather than alpha

activity, provide a more accurate representation of uranium activity levels on dusty, porous, or

rough surfaces, which may selectively attenuate the alpha activity. Therefore, beta activity

__ le\}els were used "_fer 'eompariSOh with the guideline values. Areas were identified on the

basement, first, and third levels in Bu1ld1ng 513-519 which exceed the surface guidelines for
total residual act1v1ty Total actlv1ty between the average and maximum gu1delme levels was
measured on the fifth level, and further evaluation of this level is necessary, based on these
results. The higﬁest measurements for total activity were identified en the basement level and

the third level.
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_ Exposure rate measurements were within the guideline of 20 uR/h above background

guideline.
SUMMARY

In MaIch and April, 1991, ORAU performed a radtologmal survey of the facility located
at 513-519 West 20th Street New York New York. Survey activities included alpha, beta, and
gamma scans, measurements for total and removable act1v1ty and exposure rates, and sample

analysis. All levels in the bu11d1ng are currently used for storage, thereby 11m1t1ng the access

to the entire surface area.

“ Residual contamination exceeding DOE guideline levels was detected on the floor in both
bays of the basement and on the East Bay floors of the first and third levels. The horizontal

surfaces in the East Bay of the th1rd level were also identified as havmg elevated activity. Areas

of elevated res1dual act1v1ty were also 1dent1ﬁed in the East Bay of the fifth level. Because of

the limited access1b111ty of floor and wall surfaces to detection equ1pment additionat locatlons

of contamination are likely to be present Surface contamination appears to be ﬁxed removable

' contamination levels and external radiation levels (gamma exposure rates) are within the DOE

guidelines. Based upon the sui've'y" results, it is ORAU’s opinion that there is not currently a

31gn1ﬁcant nsk to workers or members of the public from residual contammatmn at th1s 31te

under present condmons of facﬂ1ty use.
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TABLE 1
SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
BUILDING 513-519
BAKER AND WILLIAMS WAREHOQUSES
NEW YORK, NEW YORK
Total Activity Removable Activity
# of dpm/100 em* dpm/100 em?
Level Figure # Location Measurements Alpha Beta-Gamma Alpha Beta
Range Range Range Range
Basement 3 Floor 19 <70 - 3,900 <930-140,000 <6- 72 <13- 84
Lower Wall 2 <70 1,100 <6 <13
Ist 4 Floor 16 <70 - 250 <930- 24,000 <6 <13
2nd 5 Floor 16 <70 <930- 2,000 <6- 7 <13- 13
Floor 19 <70 -9,100 <930-710,000 <6 - 340 <13-320
3cd 6 Lower Wall 3 91 - 150 6,500~ 11,000 <6- 9 <13- 14
U. Walls/Ceiling I <70 - 1,000 <930- 11,000 9- 54 <13- 30
Floor 12 <70 <960 <6 <13
4th 7 Lower Wall 5 <70 <960- 2,200 <6 <13
U. Walls/Ceiling . 3 <70 <960- 1,100 <6 <13
Floor 32 <85- 140 <960- 9,200 <6 <13
5th 8 Lower Wall 5 <85- 120 <960- 7,000 <6 <13
U. Walls/Ceiling 3 <85 <960 <6 <13
Floor 30 <85 <960 <6 <13
6th 9 Lower Wall 6 <85 <960 <6 <13
U. Walls/Ceiling 4 <85 <960 <6 <13
Floor 30 <85 <960 <6 <13
Tth 10 Lower Wall 6 <85 <960 <6 <13
U. Walls/Ceiling 4 <85 <960 <6 <13
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1. Bechtel National, Inc.; Formerly Utilized Sites Remedial Action Program,
S "Implemghtation Plan For Radiological Surveys Protocols,” July 1988.

BT 2 Oak Ridge Associated Universities, Radiological Survey of the Baker and Wﬂhams
e ' : Warehouses, New York, New York, June 1990.
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- "MAJOR SAMPLING AND ANALYTICAL EQUIPMENT
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product or its manufacturer by the authors or their employer.

Direct Radiation Measurements -

Eberline "RASCAL"

- Portable Scaler-Ratemeter
NIodelP“RSl .
* (Eberline, Santa Fe, NM)

" Eberling PRM 6

Portable Ratemeter
(Eberhne Santa Fe, NM)

Eberlme Alpha Scintillation Detector

Model AC-3-7

L (Eberhne Santa Fe, NM)

Eberline Beta-Gamma "Pancake” Detector

. Model HP-260
(Eberlme Santa Fe, NM)

o Lﬁdlumf"smcalef-Ratemeter

Model 2220
{(Ludlum _Meas'urements, Sweetwater, TX)

Ludlum Sc_aler«Ratemeter

Model 2221
(Ludlum Measurements, Sweetwater, TX)

A-1
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: Ludlum Gas Proportlonal Floor Monitor

Model 239-1
(Ludlum Measurements Sweetwater, TX)

chtoreen NaI Scmtlllatlon Detector

- Model 489-55
- (Victoreen, Cleveland, OH)

Laboratory Analyses

Low Background Ga_s Proporuonal Counter

*"Model BL.-5110

(Tennelec, Oak Ridge, TN)

High-Purity Germanium Detector

 Model GMX-23195-8, 23% efficiency
- (EG&G ORTEC Oak Ridge, TN)

Used in conjunction with:

v Lead Sh1e1d G-16

(Gamma Products Palos Hills, IL)

. Multlchannel Analyzer

ND-66/MicroVax II

- (D1g1ta1 Equlpment Corp Maynard MA)
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" APPENDIX B

o MEASUREMENT AND ANALYTICAL PROCEDURES

Surface .Scans

Surfaee'geans'"were performed by passing the probes slowly over the surface; the distance

between the probe and the surface was mamtamed at a minimum - nommally about 1 cm.

Idenuﬁcatlon of elevated levels was based on increases in the audlble sxgnal from the recording
or indicating instrument. Scans of large surface areas on the floor of the facility were
accompiished b")};'use of a gas propo"rtional floor monitor. The detector was sldwly moved in a
systematic pattern to cover 100% of the accessible floor area. Other surface were scanned using
smaller, hand-held detectors. Combinations of detectors and instruments used for the scans
were:

Alpha-plus-Beta - Gas Proportlonal Detector (550 cmz) Floor Momtor with
'  Scaler/Ratemeter.

Alpha | - 7ZnS Detector (59 cm?) with Scaler/Ré.temeter.

Beta-Gamma - Pancake GM Detector (15 ¢m?, 1.4 mg/cm? window) with
Scaler/Ratemeter. '
- Gamma - Nal Scintillation Detector (3.2 cm x 3.8 cm crystal) with
: ‘Ratemeter.
B-1
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- Surface Activity Measurements

-Measurernents of total alpha surface activity were performed using portable

scaler/ratemeters with ZnS alpha scmtlllauon detectors Measurements of total beta—gamma

* surface actlvrty were performed usmg portable scaler/ratemeters with thin- wmdow "pancake"

GM detectors. Count rates (cpm) were converted to disintegration rates (dprn/ 100 cm?) by

- drvrdmg the net Tate by the 4 « efﬁcrency and correcting for the active area of the detector

Effectwe wmdow areas were 59 cm2 for the ZnS detector and 15 cm2 for the GM detector The
background count rate for the ZnS detector was 1 cpm and the average background count rate

for the GM detectors was 52 cpm.

Efficiency factors varied with each individual detector used. The efficiency factors for the ZnS

" detectors ranged from 0.15 to 0.19, and for the GM detectors the efficiency factor was 0.26.

Removable Measurements

~ Smears for determination of removable activity were performed using numbered filter

- paper disks, 47 mm in diameter; smears were sealed in labeled envelopes with the locations and

other pertment mformanon recorded ‘The smears were returned to laboratones in Oak Ridge
and counted on a low-background gas-proportional counter for gross alpha and gross beta

activity.

Gamma Spectron_ietry

The sample was placed in an appropnate container, chosen to reproduce the calibrated
counting geometry The net wetght was determmed and the sample counted usmg a high purity

germanium detector coupled to a Nuclear Data Model ND-66/Micro VaxlI pulse herght analyzer

" system. Background and Compton striping, peak search, peak identification, and concentration

B-2
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-~ calculations wére'performed using the computer capabilities inherent in the analyzer system.

‘Energy peaks used for determination of radionuclides of concern were:

U238 N 0.093 MeV from Th 234*
U235  0.143MeV
The spectrum was reviewed for other identifiable photopeaks.

*Secular equilibrium assumed.
Uncertainties and Detection Limits

The uncértainties associated with the analytical data presented in this report represent the
95% confidence levels for that data. These uncertainties were calculated, based on both the
gross sample count levels and the associated background count levels. When the net sample

count was less than the 95% statistical deviation of the background count, the sample

“concentration was reported as Jess than the detection limit of the measurement procedure '
" Because of variations in background levels, sample volumes or we1ghts, measurement

efficiencies, and Compton contributions frorh naturally occurring radionuclides in samples, the

detection limits differ from sample to sample and instrument to instrument. Additional
uncertainties of + 6 to 10%, associated with laboratory procedures, have not been propagated
into the data presented in this report.

Calibration and Quality Assurance

The Eri@ironmental Sur'vey'a.nd Site Assessment Program conducted the survey and

analytical act1v1t1es in accordance with field survey and laboratory procedures which are

‘documented in’ manuals developed spec1ﬁcally for the Oak Rldge Associated Universities. The

specific manuals and procedures applicable to this survey were the "Quality Assurance Manual,"
February 1990, Revision 3; "Survey Procedures Manual,” February 1991, Revision 6; and the
“Laboratory Procedures Manual,” April 1991, Revision 6. '

B3
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With the "e}'cception of the measurements conducted with portable gamma scintillation
survey meters, instruments were calibrated with NIST-traceable standards. The portable gamma -

scintillation survey meters were cross calibrated against a pressurized ionization chamber which

was calibrated w1th NIST-uacgable_spandards.

Quality control procedures on all instruments included daily background and check-source

| measurements to confirm equipment operation within acceptable statistical fluctuations. The
. ORAU laboratory participates in the EPA and EML Quality Assurance Programs.
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APPENDIX C

. U.S. DEPARTMENT OF ENERGY GUIDELINES
FOR RESIDUAL RADIOACTIVE MATERIAL AT
- FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
 AND
REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES
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i By

U.S. DEPARTMENT OF ENERGY GUIDELINES
' FOR RESIDUAL RADIOACTIVE MATERIAL AT
' FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
AND
REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES |

(Rewsmn 2, March 1987)

A INTRODUCTION

This document presents U.S. Department of Energy (DOE) radiological protection
guxdehnes for cleanup of residual radioactive material and management of the resulting wastes

- and residues. It is applicable to sites identified by the Formerly Utilized Sites Remedial Action

Program (FG. SRAP) and remote sites identified ‘oy the Surplus Facilities Management Program
(SFMP)." The topics covered are basic dose limits, guidelines and authorized limits for

' allowable levels of residual rad1oact1ve matenal and requirements for control of the radioactive

_— wastes and reszdues

o Protocols for 1dent1ﬁcat10n, charactenzauon and designation of FUSRAP sites for
remedial action; for implementation of the remedial action; and for certification of a FUSRAP

~ “site for release for unrestricted use are given in a separate document (U.S. Department of

Energy 1986) and subsequent gmdance More detailed information on applications of the

| gmdehnes presented herem, including procedures for deriving site-specific guidelines for

allowable levels of residual radioactive material from basic dose limits, is contamed n "A
Manual for Implementing Residual Radioactive Material Guidelines" (U.S. Department of
Energy 1987), referred to herein as the "supplement”.

"Resi g_qg] gg ioactive matenﬁ is used in these guidelines to describe radioactive material

: denved from operanons or sites over which DOE has authority. Guidelines or guidance to limit

the levels of radioactive material and to protect the public and the environment are

*A remote SFMP site is one that is excess to DOE programmanc needs and is located outside
a ma_;or operatmg DOE research and development or productton area.
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. above '

provided for (1) residual concentrations of radionuclides in soil,” (2) coneehu'ations of airborne

radon decay prociﬁi:ts (3) extemai vamnia radiation levels, (4) surface contaniiné.tion levels and

(5) radlonuchde concentrauons in au' or water resulnng from or assoc1ated thh a.ny of the

v

A "basic dg s¢ limit" is a prescribed standard from which limits for quantities thai can be
monitored and controlled are denved it is specxﬁed in terms of the effective dose equwalent as
defined by the Intematlonal Comm1ssxon on Rad1010g1cal Protection ('[CRP 1977 1978) The
basw dose limits are used for denvmg guldehnes for residual concentrations of radionuclides in

5011 Gu1de1mes for re31dual concentrations of thorium and radium in 3011 ‘concentrations of

airborne radon decay producrs allowable mdoor extemal gamma radiation levels, and residual
 surface contarrunauon concentrations are based on exlstmg radmloglcal protectlon standa:ds'
_ (U S. Enwronmenta.l Protecnon Agency 1983; U.s. Nuclear Regulatory Commission 1582; and

DCE Depa.rtmental Orders) Derived guxdelmes or limits based on the basic dose limits for

those quantmes are used only when the °u1dehnes prowded in the zf:xxstmcr standards c1ted above

are shown to be mappropnate

A "guideline” for residual radioactive material is a level of radioactive or radioactive

material that is acceptable if use of the site is to be unrestricted. Guidelines for residual

‘radicactive matenal presented herein are of two kinds: (1) generic, site-independent guidelines

taken from _existing radiation protection standards and (2) site-specific guidelines derived from
basic dose limits using site-specific models and data. Generic guidelirie values are presented in
this document Procedures and data for deriving site-specific guideline values are given in the
supplement Tl}_e basxs for the .‘gmde_hnes is generally a presumed worst-case plausible-use

scenario for the site.

not be exceeded _1f the remedial action is to be considered completed and the su;e is to be

- released for unrestricted use. The authorized limits for a site will .incl_u_de (1) Limits for each

 *"Soil" is defined herein as unconsolidated earth material, including rubble and debris that may

be present in earth material.




radlonuchde or group of radzonuchdes, as appropnate assocxated with residual radioactive

" matenal in soxl or m surface contanunanon of strucrures and eqmpment (2) limits for each

radionuclide or group of radxonuchdes, as appropnate in air or water, and, (3) where
appropnate, a limit on external gamma radlanon resnlnng from the residual matenal Under

normal _olrcumsta_:;ces, expected to occur at most sites, authorized limits for residual radicactive

" material or radioactivity are set equal to guideline values. Exceptional conditions for which

authonzed hm1ts m1°ht differ from guxdehne values are spemﬁed in Secnons D and F of this
document A 31te may be released for unrestricted use only if sxte conditions do not exceed the

_ authonzed hrmts or approved supplemental limits, as defined in Section F.1, at the time remedial
action is completed Restrictions and controls on use of the site must be established and

enforced if site conditions exceed the approved limits, or if there is potential to exceed the basic
dose limit if use of the site is not restricted '('Section F.2). The applicable controls and
restrictions are specified in Section E.

DOE policy requires that all exposures to radiation be limited to levels that are a5 low
mgw (ALARA) For sites to be released for unrestncted use, the intent is
to reduce re51dual radloacuve material to Ievels that are as far below authorized lumts as

reasonable consxlenng technical, economic, and social factors. At sites where the re31dual

- material is not reduced to levels that permit release for unrestricted use, ALARA policy is

implemehted by 'establishing controls to reduce exposure to levels that are as low as reasonably

achievable Procedures for implementing ALARA policy are discussed in the supplement.

' ALARA policies, procedures, and actions shall be documented and ﬁled as a permanent record

upon cornpleuon of remedml action ata szte

'B.  BASIC DOSE LIMITS

" The basic limit for the annual radiation dose received by an individual member of the
general pubhc is 100 mrem/yr The internal comnutted effective dose eqmvalent as deﬁned in

'_ ICRP Pubhcatlon 26 (ICRP 19‘77) and eelculated by dosxmetry models described in ICRP
Pubhcatxon 30 (ICRP 1978), plus the dose from peneu'anng radxanon sources extemal to the

: sh
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body, shall be used for determmtng the dose This dose shall be described as the effecttve dose

- équivalent.” Every effort shall be made to ensure that actual doses to the pubhc are as far below

the basic dose limit as is rea_sonably achievable.

- Under unusual circumstances, it will be permissible to allow potential doses to exceed

100 mrem/yr where such exposures are based upon scenarios that do not persist for long periods

and where the annual ltfettme exposure to an mdtv:dual from the subject resuiual radioactive
material would be expected to be less than 100 mrem/yr Examples of such situations include

conditions that mtght exist at a sne scheduled for remedtauon in the near future or a possxble

- but 1mprobab1y, one-time scenario that might occur followmg remedial action. These levels

5 should represent doses that are as lew as reasonably achtevable for the site. Further no annual

exposure should ‘exceed 500 mrem.

s e

C. GUIDELINES FOR RESIDUAL RADIOA MATERIAL

€1 Residual Radionuclides in Soil

Residual concentrations of radionuclides in soil shall be specified as above-background
concentrations averaged over an area of 100 m?. Generic vutdehnes for thorium and radium are

spec1ﬁed below. Guidelines for residual concentrations of other radionuclides shall be derived

- from the ba_stcﬁdose limits by means of an environmental pathway analysis using site-specific

data where availzble. Proeed'ures for these derivations are given in the supplement.

If the average cencetttratiett in atty_ surface or below-surface area less than or equal to
25 m® exceeds the authorized limit or ghideline by a factor of (100/A)'2, where A is the area
of the elevated revten in square meters, Iimits for "hot spots” shall also be applicable.

' Procedures for calculattng these hot spot hmtts which depend on the extent of the elevated local
concentrations, are given in the supplement. In addition, every reasonable effort shall be made

.. to remove any ‘source of radionuclide that exceeds 30 times the appropriate limit for soil,

irrespective of the average concentration in the soil.



i
&

. |

A

[ Sal

Two types of guldelmes are provxded genenc and denved The genenc guldehnes for

 residual concentranons of Ra-226, Ra-228, Th~230 and Th-232 are:

s };%dg,avemged over the first 15 cm of soil below the surface

i 15 pCilg, averaged over 15-cm-thick layers of soil more than 15 cm below the
suface .

| These guldehnes take into account mgrowth of Ra-226 from Th-230 and of Ra-228 from Th-232,

and assume secular equﬁ1bnum If either Th-230 and Ra-226 or Th-232 and Ra-228 are both
present, not n secular equxhbnum the appropnate guideline is apphed as a limit to the

“radionuclide thh the hlgher concentration. If other mixtures of radionuclides occur, the

concentrations of individual radionuclides shall be reduced so that (1) the dose for the mixtures
will not exceed the basic dose limit or 2) the sum of the ratios of the soil concentration of each

| radlcnuchde to the allowable hm1t for that radxonuchde will not excwd 1 ("umty") Exphcnt
' formulas for calculatmg re31dua1 concentration guldelmes for mixtures are given in the

supplernent.

C.2 Airborne Radon Decay Products

Generic guidelines for concentrations of airborne radon decay products shall apply to
existing occupied or habitable structures on private property that are intended for unrestricted
use, structures that wﬂl be demohshed or buried are excluded. The’ apphcable generic guideline
(40 CFR Part 192) is: In any occupxed or habitable building, the objective of remedial action

| _‘ shall be, and a Teasonable effort shall be made to achieve, an annual average (or equivalent)
~ radon dmy product concentration (mcludmg background) not to exceed 0.02 WL." In any case,

the mdon decay product concentration (’mcludmg background) shall not exceed 0.03 WL.
Remedial actlons by DOE are not requu'ed in order to comply thh this gmdelme when there is
reasonable assurance that resxdual radloacuve material is not the cause,
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C.J3 E_xtemal Gamma Radiation

The average 1eve1 of gamma rachanon msuie a buﬂdmg or hab1tab1e structure on a site

. to be released for unrestncted use shall not exceed the background level by more than 20 uR/h

and shall comply with the basic dose limit when an appropnate—use scenario is considered. This
requirement shall not necessarily apply to structures scheduled for demolition or to buried
foundations. External gamma radlatlon levels on open lands shall also comply with the basic

~dose hnut consxdenng an appropnate~use scenario for the area.

C4 Sufface' g‘“ gn'tamina't"ion |

The genenc ‘surface contémination guidelines provided in Table 1 are applicable to
existing structures and equipment. - These guidelines are adapted from standards of the U.S.
Nuclear Regulatory Commission (NRC 1982)" and will be applied to a manner that provides a

- level of protectmn con51stent with the Commission’s guidance. These limits apply to both

interior and exterior surfaces. They are not directly intended for use on structures to be
demolished or buried, but should be applied to equipment or building components that are
potentially salvageable or recoverable scrap. If a building-is demolished, the guidelines in

~ Section C.1 are applicable to the resulting contamination in the ground.

~C.5 Residual ‘_Ragignggligeg in Air and Water

Re51dua1 concentranons of radlonuchdes in alr and water shall be controlled to levels
required by DOE Envuonmental Protecuon Guidance and Orders, spec1ﬁca11y DOE Order

© 5480.1A and subsequent guxdance ‘Other Federal and/or state standards shall apply when they

are determined to be appropriate.

*A working level (WL) is any combination of short-lived radon decay products in one liter of
air that will result in the ultimate emission of 1.3 x 10° MeV of potential alpha energy.
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Allowable Residual Surface Contaminants

R T (dpm/100 cm?)*
Radionuclides® Average™®  Maximum®®* Removable®f
Transuranics, Ra-226, Ra-228, Th-230, _
-228 Pa-231 Ac-227 I-125 I~129 100 300 20
-Natural Th 232 Sr-90, Ra- 223 _
Ra-224, U-232, 126, 131, 1133 1,000 3,000 200
U-Natural, U-235, U-238, and
~ associated decay products S?OOOa 15,000« 1,000

Beta-gamma emitters (radionuclides

with decay modes other than alpha

emission or spontaneous fission)

except Sr-90 and others noted above 5,0008-y 15,0008~y 1,0008-y

*As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute observed by an appropriate detector
for background efﬁcxency, and geometnc factors associated with the instruction.

"Where surface conrammanon by both alpha- and beta—gamma-enutung radionuclides emsts the

11m1ts estabhshed for alpha- and beta~gamma-em1tung radmnuchdes should apply mdependently

‘Measurements of average contamination should not be averaged over an area of more than 1 m?.
For obJects of less surface area, the average should be denved for each such object.

§w2

"The average and maximum radumon levels associated with surface contamination resulting from

beta-gamma emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at 1 cm.
“The maximum contamination level applies to an area of not more than 100 cm?.

*The amount-of removable radioactive material per 100 cm? of surface area should be determined
by wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and
measuring the amount of radioactive material on the wipe with an appropriate instrument of
known efficiency. When removable contamination on objects of surface area less than 100 cm?
is determined, the activity per unit area should be based on the actual area and the entire
surface should be wiped. The numbers in this column are maximum amounts.
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D. AUTHORIZED LIMITS FOR R! RADIQACTIVE MATERIA

| Authonzed hnuts shall be estabhshed to (1) ensure that, as a minimum, the basu: dose
limits sPec1ﬁed in Section B will not be exceeded under the worst-case plausible-use scenario
con31stent with the procedures and gmdance prov1ded or (2) be consistent with apphcable generic
guidelines, where such guidelines are provided. The authorized limits for each site and its
vicinity properties shall be set equal to the generic or derived guidelines except where it can be
clearly established on the basis of site-specific data -- including health, safety, and
somoeconomlc conmderauons - that the gmdehnes are not appropnate for use at the specrﬁc
: '51te Consxderatlon should also be glven to ensure that the lmuts comply wzth or prov1de a level
. of protection equivalent to the appropriate limits and guidelines (i.e., state or other Federal).
Documentatior;?féupporting such' 2 decision should be similar to that required for supplemeo&l
limits and exceptions '(Sec_tion_ F), but should be generally more detailed because the

documentation covers the entire site.

" ‘Remedial EEﬁOn shall not be considered complete unless the residual radioactive material
levels comply with the authorized limits. The only exception to this requirement will be for
those special situations where the suoplemental limits or exceptions are applicable and approved
as specxﬁed in Secnon F. However, the use of supplemental limits and exceptxons should be
considered only 1f itis clearly demonstrated that it is not reasonable to decontaminate the area
to the authonzed limit or guideline value. THe authorized limits are developed through the
project offices m the field and are approved by the headquarters program office.

E. ROL OF RESIDUAL RADIOA VE MATERTAL AT RAP AND

Residual radioactive material above the guidelines at FUSRAP and remote SFMP‘sites
must be managed in accordance with applicable DOE Orders. The DOE Order 5480.1A and

*These guidelines are functionally equivalent to Section 4 - Decontamination for Release for
Unrestricted Use — of NRC Regulatory Guide 1.86 (U.S. Atomic Energy Commission 1974),
but they are applicable to non-reactor facilities.
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subsequent guxdanee or supersedmg Orders require comphance with apphcable Federal and state

‘environmental protecnon standards.

The operational and control requirements specified in the following DOE Orders shall

apply to interim' storage, interim management and long-term management.

E.1

5000 3 Unusual Occurrence Repomng System

5440 1C, Implementauon of the Natronal Envrronmental Pohcy Act

5480.1A, Environmental Protection, Safety, and Heaith Protection Program for
DOE Operations, as revised by DOE 5480.1 change orders and the 5 August 1985
memorandum from Vaughan to Dlstnbuuon |

5480 2, Hazardous and Radloactwe Mixed Waste Management

5480.4, Envzronmental Protecuon, Safety, and Henlth Protecuon Standards

5482 IA Environmental, Safety, and Health Apprzusal Program

S '5483 1A, Occupauonal Safety and Health ‘Program for Government-Owned

Contractor-Operated Facilities

$i%4. 1, Enyironlﬁenw Protection, Safety, and Health Protection Information

Reporting Requirements

5820.2, Radioactive Waste Management

rim Storage

Control and stabilization features shall be 'designed fo ensure, to the extent

reasonably achievable, an effective life of 50 yea.rs and, in any case, at least 25

'years

Above-background Rn-222 concentrations in the atmosphere above facility

- surfaces or openings shall not exceed (1) 100 Pci/L at any given point, (2) an

annual average concentration of 30 Pci/L over the'faci'lity site, and (3) an annual

' ayerage concentration of 3 pCi/L at or above any location outside the facility site

(DOE Order 5480.1A, Attachment XI-I).
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Concentrauons of radzonuchdcs m the groundwater or qua.nnnes of res1dual

: radloactlve material shall not exceed existing Federal or state standards.

Access to a site shall be coht_roileél and I_l'li.Sil_SG.Of on-.site' matexialccntaminate&. |
by residual radioactive material shall be prevented through appropriate

‘administrative controls and physical barriers -- active and passive controls as

descnbed by the U.S. Environmental Protecuon Agency (1983—p. 595). These
control features should be designed to ensure to the extent reasonable as
egecuve life of at least 25 years. The Federal government shall have title to the
property or shall have a long-term lease for exclusive use.

Interim Managemen

A site may be release under interim manegement when the residual radioactive
_matenal exceeds gmdehne values if the residual radioactive material in

k maccesmble locations and would be unreasonably costly to remove, prowded that

adnumstranve controls are established to ensure that no member of the public
shall receive a radiation dose exceeding the basic dose limit.

The administrative controls és"approved by DOE, shall include but not be Limited

" t0 periodic monitoring as appropriate, appropriate shielding, physical barriers to

ﬁfevent access, and appropriate radiological safety measures during maintenance,
renovatxon dernolmon, or “other activities that nnght disturb the residual
radloacnve material or cause it to migrate.

- The owner of the site or appropnate Federal, state, or local authontles shall be

respons1b1e for enforcing the administrative controls.
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E.3

Long-Term Management
R T

nium, Thorium, and ir D

Control and stabilization features shall be designed to ensure, to the extent

- reasonably achievable, an effective life of 1,000 years and, in any case, at least

200 years.

Control and stabﬂxzatlon fwmres shall be desxgned to ensure that Rn-222
' emanation to thc atmcspherc form the wastes shall not (1) cxcced an annual

average release rate of 20 pr/ ?/s and (2) increase the annual average Rn-222
coricentration at or above any location outside the boundary of the contaminated

~area by more than 0.5 pCi/L. Field verification of emanation rates is not

required.

Prior to placement of ahy' potentially biodegrcdéble contaminated wastes in a long-

~ term management facxhty, such wastes shall be properly conditioned to ensure that

(1) the generation and escape of biogenic gases will not cause the requlrement in
paragraph b. of this section (E.3) to be cxcceded and (2) biodegradation within
the facility will not result in premature structural failure in violation of the

- requirements in paragraph a. of this section (E.3).

| Groundwater shall be protected in accordance with appropnatc Dcpartmental

Orders and cheral and state standards, as apphcablc to FUSRAP and remote
SPMP sites.

Aceess to a site should be controlled and misuse of on-site material contaminated
by residual radioactivity should be prevented through appropriate administrative

. cgntrols and physical barriers - active and passive controls as described by the

U.S. Environmental Prctcction Agency (1983—p. 595). These controls should be
designed to be effective to the extent reasonable for at least 200 years. The
Federal government shall have title to the property.




i

e
Y

.

T

Other &:dignugﬁg‘ es

£ Long-term management of other radxonuchdes sha]l be in accordance w1th
Chapters 2, 3, and 5 of DOE Order 5820. 2 as apphcable '

F.  SUPPLEMENTAL LIMITS AND EXCEPTIONS

If special site-specific circumstances indicate that the guidelines or authorized limits
established for a__giiren site are not appropriate for a portion of that site or for a vicinity

property, then the field office may request that supplemental limits or an exception be applied.

In exther case, the field office must Jusufy that the subJect guidelines or authorized limits are not
appropriate and that the alterative action will proxude adequate protection, giving due
consideration to health and safety, the environment, and costs. The filed office shall obtain

approval for specxﬁc supplemental hmtts or exceptions from headquarters as specified in Section

D of these crmdelmes and shall prov1de to hatdquarters those materials required for the
Jusuﬁcanon as spectﬁed in this section (F) and in the FUSRAP and SFMP protocols and
subsequent guidance documents., The field office shall also be responsible for coordination with
the state dr loeal government of the limits or exceptions and associated restrictions as
appropnate In the case of excepnons, the field ofﬁce shall also work with the state and/or local

o governments to ensure that restrictions or condmons of release are adequate and mechanisms are

~in place for their enforcement.

' ‘The supplemental limits must achieve the basic dose limits set forth in this guideline
document for both current and potential unrestricted uses of a site and/or vicinity property.
Supplemental limits may be applied to a vicinity property or a portion of a site if, in the basis

- of a site-specific analysis, it is determined that (1) certain aspects of the vicinity property or
, ﬁorﬁon of the site 'Were not considered in the development of the established authorized limits

and associated gmdelmes for that vmmty property or szte and, (2) as a result of these umque
X cha.ractensncs, the established lnmts or gutdehnes w1ther do not prov1de adequate protecuon or

are unnecessarily restrictive and costly.
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Exceptions to the authorized limits defined for unrestricted use of a site or vicinity
properfy "may be wEajzypl'iead toa v'icin'ity' prop'erty ora 'portioh of a site when it is established that
the authorized limits cannot be achieved and restrictions on use of the vicinity property or

- portion of the 51te are necessary to provide adequate protection of the public and the

environment. The field office must clearly demonstrate that the exception is necessary and that
the restrictions will prov1de the necessary degree of protection and will comply with the
requirements for control of residual radloacnve matenal as set forth in Secnon E of these

- guidelines.

'F.3  Justification for Supplemental Limits and Exceptions

Supplefnéﬁtél limits and "exceptiﬂo.ns must be justtiﬁed' by the field office on a éase-by-case

. basis using site-specific data. Every effort should be made to minimize use of the supplemental

limits and exceptions. Examples of specific situations that warrant use of the supplemental

standards and exceptions are:

Coas _Where remedial action would pose a clear and present risk of injury to workers
" or members of the general pu’ohc notw1thstand1ng reasonable measures to avoid

_"or reduce risk.

~b. Where remedlal action - even after ail reasonable nntlganve measures have been
taken - would produce environmental harm that is clearly excessive compared to
the health benefits to persons living on or near affected sites, now or in the future.
A clear excess of envuonmental harm is harm that is long-term, manifest, and

'grossly dlspropornonate to health beneﬁts that may reasonably be anncxpated
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Where itis clear that the scenanos or assumptions used to establish the authorized

Inmts do not, under plausible current or future conditions, apply to the property

or portion of the site identified and where more appropnate scenarios or
assumptxons indicate that other limits are applicable or necessary for protecnon

_ox_t: the public and the environment.

- Where the cost of remedial action for contaminated soil is unreasonably high

relative t long-term benefits and where the residual radioactive material does not
pose a clw present or future risk after taking necessary control measures, The
likelihood the buildings will be érected or that people wiil spend long periods of

_ nme at such a site should be consxdered in evaluanng this risk. Remedial action
wﬂl generally not be necessary where only minor quantmes of residual radmacuve
- material are mvolved or where re51dua.1 rad1oact1ve matenal occurs in an

'maccesmble locauon at whlch sxte-spemﬁc factors hrmt their hazard and from'

_ whxch they are costly or difficult to remove. Examples include residual

radmax:nve material under hard-surface pubhc roads and sidewalks, around public

~ sewer lines, or in fence-post foundations. A site-specific analysis must be

p"rbvided to establish that it would not cause an individual to receive a radiation

_dose in excess of the basic dose limits stated in Section B, and a statement
specifying the level of residual radicactive material must be included in the

appropriate state and local records.

Where there is no feasible remedial action.
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Limit or Guideline _ _ Source

M.Q.L_rms

| Dos1met1y model and dose limits International Commission on

Radiological Protection (1977, 1978)
neric Guidelines for Residual Radioactivity
Residual concentrations of radium 40 CFR Part 192
and thq;in_m in soil

Airborne radon decay products 40 CFR Part 192

External gamma radiation 40 CFR Part 192
‘Surface contamination - ~ Adapted from U.S. Nuclear Regulatory
. e - Commission (1982)
ntrol of Radioactive W nd Residues
Interim storage ' DOE Order 5480.1A and subsequent
: gmdance
I.ong-tefﬁi ‘management | DOE Order 5480.1A and subsequent |

guidance; 40 CFR Part 192;
DQE Order 5820.2 ‘
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APPLICATION OF HOT SPOT GUIDEL]NE

The method for determnunc Hot Spot Limits, which is based on the 100 mrem/year Dose |

Limit, as described in the FUSRAP procedures manual, shall still be applicable for

", determining allowable concentrations of radionuclides under inhomogeneous soil

contamination conditions. However, the following approach, more appropnate for field
applications, may be used in place of the Dose Limit method and is recommended for

general apphcanons

For the alternative approach, the basic Hot Spot Limits will be caiculated for each

- spéxific site by (See attached figure):

Shg - Sg + (100 rnz/A)“'2

where, Shg = the Hot Spot Lumt (pCl/gram)
Sg = the Authorized Limit for a specific site

- (pCi/gram)
A = the area of the hot spot in square meters
(100/A)'7 is the hot spot mulnphcauon factor.

The hrmts shall be applied in the field over ranges of area with the factors being constant

over a ngen area. The ranges and factors to be used are:

.Mgg | Fctr niti f Authorize imit)-
<tm | 10
1 - <3m? 6

3 -<10m? 3

10~ 25 m? 2

*Areas less than one square meter are to be averaged over the one square meter and that

average shall not exceed ten times the Authorized Limit.

The ave;"ége Authorized Limit is considered adequate to protect the public for areas
larger than 25 square meters; hence, no special Hot Spot Limits are required for areas
larger than 25 square meters.

Averagmg of hot spots less than or equal to 25 square meters shall be done only over the
local hot spot area,

Every reasonable effort shall be made to identify and remove any source which has a
concentration of a radionuclide exceeding 30 times the Authorized Limit irrespective of
area.




