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ADMINISTRATIVE RECORDS 

DOCUMENT INDEX 

Document Number: 2-2.10-01 

Title: Letter requesting assistance to obtain Federal EPA's Toxic 
Waste Superfund money for a removal action 

Author: Ivan Lafayette, New York Assembly, Albany 
Recipient: Honorable Alfonse M. D'Amato, U.S. Senator 
Date: 10/16/87 
Type: correspondence 
Category: 2.10 site Identification, Correspondence 

Document Number: 2-2.10-02 

Title: Cover letter forwarding letter referenc~d above (Document# 
2-2.10-01) by U.S. Senator, Alfonse M. D'Amato to U.S. 
EPA in N.Y. . 

Author: Alfonse M. D'Amato, U.S. Senator 
Recipient: U.S. EPA, Region II 
Date: 11/04/87 
Type: Correspondence 
Category: 2.10 Site Identification, Correspondence 

Document Number: 2-2.10-03 

Title: Letter response to correspondence referenced above (Document# 
2-2.10-02) Re: Request for monies from CERCLA funds 

Author: Christopher J. Daggett, Regional Administrator 
Recipient: Alfonse M. D'Amato, U.S. Senator 
Date: 12/17/87 
Type: Correspondence 
Category: 2.10 Site Identification, Correspondence 
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Document Number: 2-2.10-04 

Title: Letter Re: Radium Chemical Company's disposal procedures 

Author: Mr. Philip M. Lorio, Health Physicist 
Recipient: Robert Braunschweig, Esq., Wachtell Manhiem and Grouf 
Date: 12/2/87 
Type: Correspondence 
category: 2.10 Site Identification,Correspondence 

Document Number: 2-2.10-05 

Title: Letter stating EPA's response to concerns raised at meeting 
on June 28, 1988 between representatives of EPA, Radium Chem­
ical Company, and New York State 

Author: Paul Giardina, EPA Regional Radiation Representative 
Recipient: Robert Braunschweig, Esq., Wachtell Manhiem and Grouf 
Date: 06/30/88 
Type: Correspondence 
category: 2.10 site Identification, Correspondence 

Document Number: 2-2.10-06 

Title: Letter Re: Recommendations in the event of fir~,.,13.t the 
Radium Chemical Company Site 

. ··~ .... 
Author: Carroll c. Trail, Professor, Brooklyn College Physics Dept. 
Recipient: Honorable Maurice D. Hinchey, Chairman of the N.Y . 

Environmental Conservation Committee 
Date: 06/30/88 
Type: Correspondence 
Category: 2.10 Site Identification, Correspondence 

Document Number: 2-2.10-07 

Title: Radium Chemical Questions 

Author: Paul A. Giardina, EPA Regional Radiation Representative 
Recepient: Conrad Simon, Director, EPA Air and Waste Management 

Division 
Date: 11/12/87 
Type: Memorandum 
Category: 2.10 Site Identification, Correspondence 
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Document Number: 2-2.20-01 

Title: Radium Chemical Backround Report 

Author: Unknown 
Recipient: EPA 
Date: Unknown 
Type: Report 
category: 2.20 Site Identification, Backround Report 

Document Number: 2-2.30-01 

Title: Radium Chemical Company Radiological Briefing 

Author: Shawn w. Googins, Certified Health Physicist, 
Federal Technical Advisor 

Recipient: EPA 
Date: 1/30/88 
Type: Report 
category: 2.30 Site Identification, Preliminary site Assessment 

Document Number: 2-2.30-02 

Title: Facility Wipe Sample Results, Radium Chemical Company .. 
Author: Shawn W· Googins, Certified Health Physicist, Fed·eral 

Technical Advisor 
Recipient: EPA 
Date: 10/13/87 
Type: Report 
Category: 2.30, Site Investigation, Preliminary Site Assessment 

Document Number: 3-3.20-01 

Title: Radiation Fact Sheet 

Author: Shawn Googins, Certified Health Physicist, USEPA 
Recipient: N/A 
Date: 11/30/88 
Type: Reference Document 
category: 3. 2 0 Heal th Assessments, Radiation Fact Sheet, 
Radiological Terms 
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Document Number: 3-3.2-02 

Title: Instruction Concerning Risks from Occupational Radiation 
Exposure 

Author: U.S. Nuclear Regulatory Commission 

Recepient: N/A 
Date: 02/82 
Type: Reference Document 
Category: 3.20 Health Assessments, Radiation Fact Sheet 

Document Number: 3-3.20-03 

Title: Radiation Limits/Concentration Tables 5 and 6 

Author: Unknown 
Recipient: N/A 
Date: N/A 
Type: Reference Document 
Category: 3.20 Health Assessments, Radiation Fact Sheet 

Document Number: 4-4.10-01 

Title: Consent Judgement 
• .. 

Author: United States District court, Middle District of 
Georgia, Athens Division 

Recipient: Luminous Processes, Inc.; Radium Chemical Co.,Inc.; 
Joseph A. Kelly Jr.; Robert F. Bischoff; William G. 
Koegl. 

Date: June 15, 1984 
Type: Legal Notice 
Category: 4.10 Enforcement, Backround. 

Document Number: 4-4.20-01 
Title: Memorandum from the New York Department of Labor 

with an Order to Comply attached 

~-. _,., 

Author: (Memo) F. J. Bradley, Ph.D., State Department of Labor N.Y. 
Recipient: N.Y. Committee on Licensing and Observers (see memo 

for recipients) 
Date: 08/19/87 
Type: Memorandum with attachments 
Category: 4.20 Enforcement, Order to Comply 
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Document Number: 4-4.30-01 

Title: Stipulation and Order 

Author: Honorable Angelo Graci, Supreme Court of the State of 
New York, County of Queens 

Recipient: Radium Chemical Company Inc. and Joseph A. Kelly Jr. 
Date: 10/19/87 
Type: Legal Notice 
Category: 4.30 Enforcement, Stipulation and Order 

Document Number: 4-4.30-02 

Title: Stipulation and Order with cover letter and attachment 
Author: (memo) Paul A. Giardina, EPA Regional Radiation 

Representative 
(S&O) Supreme Court of New York 

Recipient: (memo) EPA (see memo for recipients) 
(S&O) Radium Chemical Company and Joseph A. Kelly, Jr. 

Date: (memo) 07/26/88 
(S&O) 07/25/88 

Type: Legal Notice 
Category: 4.30 Enforcement, stipulation and Orders 

Document Number: 4-4.40-01 

Title: Civil Court of the city of New York, Marshal's Notice of 
Levy and Sale 

Author: Martin A. Bienstock, New York City Marshal #75 
Recipient: Special Security Inc., Radium Chemical Company 
Date: 09/29/88 
Type: Legal Notice 
Category: 4.40 Enforcement, Marshal's Notice of Levy and Sale 

Document Number: 5-5.10-01 

Title: Letter of Request from the N.Y.S. DEC for CERCLA/SARA 
Removal Action at Radium Chemical Site 

Author: Thomas c. Jorling, Commissioner, N.Y. Department of Environ-
mental Conservation 

Recipient: Mr. Christopher J. Daggett, EPA Regional Administrator 
Date: 07/01/88 
Type: Correspondence 
Category: 5.10 Removal Response, Correspondence 
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Document Number: 5-5.10-02 

Title: Letter Re: Request for Removal 

Author: Maurice c. Hinchey, N.Y. Assemblyman 
Recipient: Christopher J. Daggett, EPA Regional Administrator 
Date: 07/11/88 
Type: Correspondence 
category: 5.10 Removal Response, Correspondence 

Document Number: 5-5.10-03 

Title: Letter reply to correspondence above (Document# 5-5.10-02 
Re: Request for Removal 

Author: Christopher J. Daggett, EPA Regional Administrator 
Recipient: Honorable Maurice c. Hinchey, N.Y. Assemblyman 
Date: / / 
Type: Correspondence 
Category: 5.10 Removal Response, Correspondence 

Document Number: 5-5.10-04 

Title: Letter reply to correspondence listed above (Document# 
5-2.10-01) Re: Request for Removal 

Author: Christopher·J. Daggett, EPA Regional Administrator 
Recipient: Mr. Thomas C. Jorling, Commissioner, N.Y.S.DEC 
Date: 08/01/88 
Type: Correspondence 
category: 5.10 Removal Response, Correspondence 

Document Number: 5-5.10-05 
Title: Letter Request for Removal 

Author: William J. Muszynski, P.E., EPA Acting Regional Administrator 
Recipient: Honorable Maurice c. Hinchey, N.Y. Assemblyman 
Date: 08/09/88 
Type: Correspondence 
category: 5.10 Removal Response, Correspondence 
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Document Number: 5-5.10-06 

Title: Letter reply to correspondence Re: EPA's present status of 
removal action 

Author: William J. Muszynski, P.E., EPA Acting Regional Administrator 
Recipient: Honorable Claire Shulman, President of Borough of Queens, 

Borough Hall 
Date: 09/06/88 
Type: Correspondence 
Category: 5.10 Removal Response, Correspondence 

Document Number: 5-5.10-07 

Title: Letter from N.Y., Borough of Queens Re: removal action 

Author: Claire Shulman, President of the Borough of Queens 
Recipient: William J. Muszynski, P.E., Acting Regional 

Administrator 
Date: 09/12/88 
Type: Correspondence 
Category: 5.10 Removal Response, Correspondence 

Document Number: 5-5.20-01 

Title: Action Memorandum, request for rapid authorization of 
additional trust monies for CERCLA Removal Action at the 
Radium Chemical Company, Woodside Queens, New York 

Author: Christopher A. Militscher, EPA On-Scene Coordinator 
Through: Richard Salkie, Associate Director, EPA 
Removal Program Office 

Recipient: Stephen D. Luftig, Director of EPA Emergency and 
Remedial Response Division 

Date issued: 09/02/88 Date approved: 09/02/88 
Type: Decision Document 
Category: 5.20 Removal Response, Action Memorandum 

Document Number: 5-5.30-01 

Title: Amended Action Memorandum for Radium Chemical Site 

Author: Christopher A. Militscher, EPA on-Scene Coordinator 
Through: Stephen D. Luftig, Director of EPA Emergency 
and Remedial Response Division 

Recipient: William J. Muszynski, P.E., EPA Action Regional 
Administrator 

Date issued: 09/06/88 Date Approved: N/A 
Type: Decision Document 
category: 5.30 Removal Response, Amendments to Action Memorandum 
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Document Number: 5-5.40-01 

Title: Request for ceiling increase and exemption from 
$2,000,000 funding limitation for the Radium Chemical 
Company removal action 

Author: William J. Muszynski, P.E., EPA Acting Regional 
Administrator 
Through: Henry L. Longest II, Director of EPA Office 
of Emergency and Remedial Response and Timothy Fields, Jr. 
Director of EPA Emergency Response Division 

Recipient: J. Winston Porter, Assistant Admimistrator, EPA Office 
of Solid Waste and Emergency Response 

Date issued: 11/15/88 Date Approved: 
Type: Decision Document 
category: 5.40 Removal Response, Request for Ceiling Increase 

Document Number: 5-5.50-01 

Title: Request for Army assistance for the removal and disposal 
of radioactive materials at the Radium Chemical Company Site 

Author: Christopher A. Militscher, EPA On-Scene Coordinator 
and Shawn W. Googins, EPA Radiation Safety Officer 

Recipie~~: Army Co:riunander, C/0 James C. Tritz 
Date: 10/04/88 ·-
Type: Correspondence 
Category: 5.50 Removal Response, Request for Assistance 

Document Number: 5-5.60-01 

Title: Pollution Report #1 

Author: Christopher A. Militscher, On-scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 10/13/87 
Type: Report 
category: 5.60 Removal Response, Pollution Reports 

Document Number: 5-5.60-02 

Title: Pollution Report #2 

Author: Christopher A. Militscher, On-scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 08/04/88 
Type: Report 
category: 5.60 Removal Response, Pollution Reports 
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Document Number: 5-5.60-03 

Title: Pollution Report #3 

Author: Christopher A. Militscher, On-scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 08/29/88 
Type: Report 
Category: 5.60 Removal Response, Pollution Reports 

Document Number: 5-5.60-04 

Title: Pollution Report #4 

Author: Christopher A. Militscher, On-Scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 09/23/88 
Type: Report 
category: 5.60 Removal Response, Pollution Reports 

Document Number: 5-5.60-05 

Title: Pollution Report #5 
.... 

Author: Christopher A. Militscher, On-Scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 10/12/88 
Type: Report 
Category: 5.60 Removal Response, Pollution Reports 

Document Number: 5-5.60-06 

Title: Pollution Report #6 

Author: Christopher A. Militscher, On-Scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 11/09/88 
Type: Report 
Category: 5.60 Removal Response, Pollution Reports 
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Document Number: 5-5.60-07 

Title: Pollution Report #7 

Author: Christopher A. Militscher, On-Scene Coordinator 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 11/16/88 
Type: Report 
Category: 5.60 Removal Response, Pollution Reports 

Document Number: 5-5.60-08 

Title: Pollution Report #8 

Author: Christopher A. Militscher, On-Scene Coordinator, 
EPA Region II, Response and Prevention Branch 

Recipient: EPA and NYSDEC (see report for list of recipients) 
Date: 11/28/88 
Type: Report 
Category: 5.60 Removal Response, Pollution Reports 

Document Number: 5-5.70-01 

Title: Request for Transfer of OSC,Role to ERT 

Author: William Muszynski, P.E., EPA Acting Regional 
Administrator 

Recipient: Winsten J. Porter, Associate Administrator EPA Office 
of Solid Waste and Emergency Response 

Date: 01/03/89 
Type: Decision Document 
category: 5.70 Removal Response, Transfer of osc role to ERT 

Document Number: 6-6.10-01 

Title: Emergency Contingency Plan 

Author: 
Recipient: 
Date: 
Type: 
Category: 6.10 Contingency Planning, 
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Document Number: 7-7.10-01 

Title: Community Relations Plan for Radium Chemical Site 

Author: George Beckey and William Kowalski of the Technical 
Assistance Team, Weston SPER Division 

Recipient: Christopher Militscher, EPA osc 
Date: 12/05/88 
Type: Plan 
Category: 7.10 Public Relations, Community Relations Plan 

Document Number: 7-7.20-01 

Title: Press Release Re: EPA's Removal Action at Radium 
Chemical Site, Woodside Queens N.Y. 

Author: EPA Office of External Programs 
Recipient: General Public 
Date: Unknown 
Type: Press release 
Category: 7.20 Public Relations, Press Releases 

Document Number: 7~7.20-02 

Title:· U.S. EPA Fact Sheet 

Author: U.S. EPA Office of External Programs 
Recipient: General Public 
Date: 08/ /88 
Type: Fact Sheet 
Category: 7.20 Public Relations, Press Release and Fact Sheet 
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.. 
October 16, 1987 

' 
Honorable Al!o~se M. D'Amato 
United States Senator 
l Pe~n Plaza Room 1635 
Naw York, Ne~ York 10001 

~ ' . 
Dear Senator D'Amato: 

. :W:--

:.;;,.. .;.,. 

' 1 am •ricing to you in regard to the Radium Chemical Compa~y 
factory, located at 60-06 27th Avenue, Woodside. Queena 1 vbere 
illegal radiation emmissions have recently been di•covered •. 

I respectfully request your assistance in obtaining the Federal 
Environmental Protecttion Agency's Toxic Waste Superfund money _~ _ 
-co have this life threateniug material immediately ;removed l\ . .' ,,'. 
from the com_muuity . -'.J ' - -·..:',:::~:a;:':..:, .:;.~~~: . · :-·/ :'.o. _,. 

• ' .. '' ' .- ,. . -~~-·~~'f::f~':?f' ; .:,'f:= ···;: 
I hope that you vill join vith Nev York State 
i:i resolving .thi• highl7 dangerous situation. 

·-:,., 

·· .. 

II./mg 

: 

' ( 

' .. -, 
' . ·.:: ;: 
.· :~.i 

·-. t 

and City officials 

... -~: .. ::'.{i/~}/)t- }~\·. '.,. 
·.- ... _ .. · ... .. . 

• · ·: .. .., . ;_ , ~, , • • I'll 

:~i~l~i 
""• ' . . ·. 

·t\7tf~~~.·-··· .. :··.\:· 
.. . . <t- • 

. - :. ;;· ,.. 

h i . 

· .... ) 

•·. ·.~ .... , : 
'1 .:. 

,' • ,: , . 



• 2-2. 10-02 

,t:.TONSE M. C'AMATO 
.- ·• #CWT'OM 

'i.9.nitro ~tatts ~matt 
WASHINGTON. CC 20510 

'!'01 tnvh·Mm~nta1 ~rotection Agency 
26 Federal Plaza 
New York, NY 10028 

FROM: Alfonse M. D'Amato 
United States Senator 

.. 
( 

11/4/87 

Because of the desire of this office to be 
responsive to all inquiries and communications, 
your consideration of the attached is requested. 

PLEASE TRY TO RESPOND WITHIN 4 WEEXS OF YOUR 
RECEIPT OF THIS REQUEST. YOUR FINDINGS AND VIEWS, 
IN DUPLICATE, ALONG WITH THE RETURN OF THIS MEMO, 
WILL BE APPRECIATED. 

SEND ALL CORRESPONDENCE ON THIS MATTER 
DIRECTLY TO MY NEW YORK CITY OFFICE, SEVEN PENN 
PLAZA, SEVENTH AVENUE, SUITE 600, NEW YORK, NEW 
YORK• 10001. .· ":~: ... ,,.;.::·\~:~;f 

Thank you. :~)st'~l~} 
.---·._. 

IT1TI 

.·- . 

0 11;, ... •• : ...... g ; .; :t:::., .::.·· .... . .. :::: . . -: .. · _, .· ~: Cb . 
~:".:i --· :,:-.. ·::. .... ' ' . ·----- -. 

... - -

... . , 
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THE ASSEMBLY 

STATE OF NEW YORK 

ALBANY 

·,.__,, 
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STANOINC 0MMITTCC 
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WAYS 10 MEANS 
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October 16, 1987 

.. 

Honorable Alfonse M. D'Amato 
United States Senator 
l Penn Plaza Room 1635 
New York, Ne~ York 10001 

Dear Senator D'Amato: 

I am writing to you in regard to the Ra~ium Chemical Company 
factory, located at 60-06 27th Avenue, Woodside, Queens, where 
illegal radiation emmissions have recently been discovered •. 

I respectfully request your assistance in obtaining the Federal 
Environmental Protecttion Agency's Toxic Waste Superfund money_~ 
to have this life threatening material immediate11:.,removed \:\. 
f r om the co mm uni t Y • · .. , . ·.• · · · . ~~if~ f::l:\~%-~I~· -·; :~,f~\' ;,~F 

1 hope that you will join with Nev York State and.City officials 
in resolving .this highl.Y dangerous situation. 

I!./mg .... ·.· 

: 

:\.-~::·· . ... : . ·:.- . · ..... 

>If f ~{,}j:J. 
Sl¥:{J ~·t 

. ·'•• '··'.-.. . . ~- ... ,. . . ·:: .... . .... ·.['.-

··-. . , . 

. .. , . 
... ! 



UNITED STATES ENVIRONMENTAL PROTECTION AG ENC 

REGION II 
2f5 FEDERAL. PLAZA 

NEW YORK. NEW YORK 10278 

llEC 1 7 1981 

Honorable Alfonse M. D'Amato 
United States Senator 
Seven Penn Plaza 
Seventh Avenue 
Suite 600 

.. 
New York, New York 10001 < 

Dear Senator D'Amato: 

re_· 

L_A' . . , _,;,, 
2-2. 10-03 

.... .., 

• . ..:· 

/"/ ·. -r 

/ / 

·.· •· . 
. . . ~ . .. .. 

'!11is is in resp:,nse to your letter of Novembe;:- 4, 1987, on behalf of Assemblyman 
Ivan Lafayette, in which.be r~sted nonies fran the Canprehensive Envirormental 
Resp:,nse, Canf)ensation and l::Mtl;.Hlity Act (CERCIA) ftmd to rem:,ve the radioactive 
materials frcrn the ~ditJm Chemical Conpany (RCC), located at 6(r06 27th Avenue, 
w:,odside, New York. 

Currently, the u.s. Envircnnental Protection Aqency (EPA) is assisting the State · 
of New York, the present lead authority, by serving as the co-chair of the RCC 
Task Force, by providing technical supp:,rt, and by conducting·joint inspections 
of the facility with New York State and City Agencies. The State and City of New 
York, have issued a Stipulation and order (S&O} to RCC to reduce exposure to 
within State code levels outside the .building, i~rove security, make plans to 
dispose of the radium sources, and decontaminate the facility. To date,·Rcc has 
reduced exposure rates, installed fencinq,· provided a 24-hour security'guard, ·and., 
is -developing plans- to dis'(;X)Se of the radium sources. 'I11e canpany has shown what··~ ~. ': 
appears to be a g:,od faith effort to canply with the current State and City requests·· 
to reduce exposures and provide security.' 'I11e ability of the canpany to provide' -.: 
for disposal aoo decontamination will be detennined within the next m::,nth as they . · 
will hopefully continue to canply with theState's order •. .." .· -~~~'!:': ' · _.,:-+,;i: 0 • 

. . ··:,: ~:··:,.:.· -. . -. ~··:··'·>:; ··::.';~.\F:.~J: ·~y 

At the present tirre, EPA is precluded fran utilizing CERCIA funds because no ·;c<"'~ <: 
materials are beinq released to the envirmment, the canpany has not abandoned· the.;_;'.:. . 
facility, and the o.irrent conditions at, and immediately around the facility, do'::;;;;; 
not pose an imninent am Stbstantial endanget:ment to the public. ··•·However, EPA has ;;~.: 
been an active participant. with the State and City and has develc:ped an understand-}f::: · 
ing_ of the facility so that if EPA becanes the lead agency and CERCIA funding is -,:>: 
required, we will be prepared to provide for the safe rerrova.l of the materials.·. ·,:xr., 

I • _:; ... -~": 4 • ··: • •• ···,-..: ·, - • 

... 
: ·: ... 

.. 
:,, 

··::. 
~ I • , 

, ~ ... ~ . •. . 
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At,.rONSE M. D'AMATO 
.• ' .fflf:WT'OfltK . 

tinittd ~tatts ~tnatt 
WASHINGTON. OC 20510 

'f'Ot tnvironmenta) Protection Agency 
26 Federal Plaza 
New York, NY 10028 

FROM: Alfonse M. D'Arnato 
United States Senator 

' 
( 

11/4/87 

Because of the desire of this office to be 
responsive to all inquiries and communications, 
your consideration of the attached is requested. 

' - . ~.-

PLEASE TRY TO RESPOND WITHIN 4 WEEKS OF YOUR 
RECEIPT OF THIS REQUEST. YOUR FINDINGS AND VIEWS, 
IN DUPLICATE, ALONG WITH THE RETURN OF THIS MEMO, 
WILL BE APPRECIATED. 

SEND ALL CORRESPONDENCE ON THIS MATTER 
DIRECTLY TO MY NEW YORK CITY OFFICE, SEVEN PENN 
PLAZA, SEVENTH AVENUE, SUITE 600, NEW YORK, 
YORK, 10001. 

Thank you. 
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IVAN C. 1.AF"AY£TT£ 
.>••..:" 01S1"111UCT 

Al.9ANY 0,-,-1c£: 
-.ooM e27 

Ll:01Sl.,I.TIVC o,.,.,c:c autLOINO 

.AI..ANY, NEW YORK 122'419 .•.•. ···-···· 

THE ASSEMBLY 

STATE OF NEW YORK 

ALBANY 

CMA• •AN 

STANOING OMMITTCC 

ON IIACINCI I ,D WAOCIIIINQ 

CO" ITTCCS 
WAYS 10 MEANS 

,HKS 

c• .. ,-.cc 
C 01STRICT 0,-,-IC£: 

,. UIIIANCI: 

7'4•0S 37".:' AVt:N,,11: 

-"'C:KSON HEIGHTS, NEW YOIIII< 11~72 
f7tal '4S7•0:lla'4 

October 16, 1987 

.. 

Honorable Alfonse M. D'Amato 
United States Senator 
l Penn Plaza Room 1635 
New York, New York 10001 

Dear Senator D'Amato: 

'"''"'' 11'0,-TATION 

I am writing to you in regard to the Radium Chemical Company 
faciory, located at 60-06 27th Avenue, Woodside, Queens, where 
illegal radiation emmisiions have recently been discovered •.. 

I respectfully request your assistance in obtaining the Federal 
Environmental Protecttion Agency's Toxic Waste Superfund money_, __ 
to have this life threatening material immediately~removed · 
f h 1 - . ·- --~ .. ' -•·;·,,..,.,., rom t e commun ty. - _ - . . : :s::.~~-;t~_,:;;~·-5;_ 

: ~~~~_::~~~;~~8\lt 
1 hope that you will join with New York State 
in resolving .this highl,Y dangerous_. situation. 

. ·_i,,.'•, 

IL/mg 

·.·:)(,'_:'" 
! , ... 

,;' ~.,:~:·· .··,:: 
. ,:, , . . ii.~~)::.--. 

. : •. . :;'!~' .:. 

., -~· ; .. ' ,,,.,,,., .. : 

: 

. -. 
' 

and}City~officials 

:~;~t:"f;if: ~! :-
. . ;··t:.' . . 
. >/1--:~- -:6_:· 

~,< .. ,· . 

. ,:,;:· 
"'~"· 
··J·. -~ 

...... , .. , ... ~. . . , ..... ~ 
~"'.: ..... ~-_; .... ).~:·. . •. i . 
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! : --· -~ .. .. :,:.··~ .. ' . 



,. 
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\_j - 2-2. L0-04 ... 

12.22.1,,1 ,.,,, 

l"HZLlfl' M. L.OfU0 
H••l ti, ,.h)'atcl.s\ 
2•4-39 86U, ttoact 

&tll•ro••,N,Y. 11•21 

Rob•rt Braun•Chw•l;,!sq, 
W&cht•11 M&nh•lM & Grouf 
30 ~ock•f•11•r ~1aza 
Ntw Yo~k, N.V. 10112 

,, 

,. 2 

.... 

line• our l••t M••ting, ~•dtum Ch•mtcal Comp•ny h•• mad• •n• 
fo11owin; pr¢gr••• in pr•p&rtng fer t~t dtaposa1 of •om• of th•lr 
radium inv•rttery, 

1, fif•di urn Ch•rnt c•l Cc"•P•"'Y h•• r•\l"l •w•d t;.,•1 r i nv•l'\,ol')' 
•Md h•• d••l ;,,•t•d tt gr&m• cf radt ographic sourc:•• for .dl •Po•al 
tn th• first four DOT 6M contai~•r• prior tc O•c•mb•r 31,198?. 

• . J:". \I~ 

-
' 

2, Radium Ch.mtcal Company h•• r•q'-'••t•d _a,1d r•c•lv•d 
,nt •ddLtL0n•1 mat•r!a1 Cpaeka;ing c•m•nt, pip• Jalnt compound, 
l•b•l•, m•nif••t•) n•c•••ry for p•ck•;ing th• radium in th• DDT 
IH cont at n•,.•· 

3. Ci, D•c:•mb•"" 29, 19S7, R•diun, ChHIS.cal Com,:,•ny ·wilt _ _,,_ 
load at 1•••• S ;r•rn of,.,. radio;,aphi~ •ou•·~•• it1 ·••.:h &M -~'.},-;:;1;::~}::.-:: 
cont at ne,, : ·:· ~- ... :.- ~~· ~· .... J~ ·· )i£;:::~-:: :~~\~#:: 

~;~~ :::;:~:.==;;:"~:~ :;~ :r~:~~;; I~::;~ ::;:~:=-~~~:~~~·!:::;m j!f 'l 
•,cposu, •. tn adc:U t 1 o» ••i:h P•r •ot1 "'' 11 hav• a cu r•c:t ~-.;,,••ding · ::/~~i 't.\ 
do•i11•t•r t.tp•d tlo th•ir wrt •t tn cra•r to ••c:•rtatn, /aC an)' ."i}1}i:i ,;;r}.i •h••, th&t th• p•rmt••tbl• ~UA1"t•r1y •x~r•mity do•••' clo not.·.-:;,_!;;J\,t:')iA. 
•"c•td th• limit• sp•c:ifi•d tn ,,,cuatrial Co_d• Ptul• No, ma. '.?-;·.·jf'.-~';-~'r-

=s. 'Th• pr oc •dur •• •P •c 1 fl •d S" NDL. ·· Qr gar, 11 at i ot'I' • ·· -/;-.. ~- ·--~ . 
11 lt.diu11t ft1c:ka;ir19 ln••ruc:tiof'I•~ will b• c:ompU,•d with •acac:tly · .. •• :}.,-::~:-;\:\· 
•p•c i fl •d, · ,. ·· '. , _ _.--> ·· < ·)}}fa~,·i~ 

,. an Thur•d•y, D•c.•n,a•.-. •1,s9e7, .,,.,. _.. hour• of ;.:jif~I.'.)~:. 
cir)'tn9 ''"'•, th• cont•,n•,.• will ~· _c_l•••d, •urv•1•d -·~~-J-~-~~!-..:·:·._.;!iJ:1j,:_> 
t••••d, ?, Upcn co1npl.•tic:1n of •1 l ,·h• p•ckagir,g prot~d~;~·~;~:::NDL!' .• ~,~: __ ~_,_-_-,·_,_1;:_:_:_-_:_: __ '.•~:~_-_..,_:: __ ~:·'•:-~_::·.·_i:_,:i~~:/~---_. 
will bt notiflfef tc pick-1.lP tt,••• ~ontain•r• fur cU•po•al, ·.·.,. _'.;··,:i-'\ ::- .. _1;,. 

En.:lo•td •r• C:Cftl•11 cf th••• Nt>L. proc•dur'••• J f you hav• er'I)' :i,,, ... ,.·" 

qu••illot1s r•ga,.c:Un; tt,t1 rnat:1:•r• pl•••• 1••1 fr•• \o c~n••c:t ••• '''.). ,;/ . 
. . · ,' ·- .. 

: .. ~ .. 
,. ," 
,..,:-::.· 
... ;:~ .: .. 
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NYS DEPT CF. LAW 8',V. FROT ~l=lJ N0.986 F'003/00S 

rgcnlzatJon, Inc. 

Jl&di~m Pao)(a1in1 ?n1truation1 
DOT IM Coht•iner 

•• • 

P.03 

,. I 

post cll'c• box ?91 
pe•kllL MW york 10S66 

<91•> 737•7JJO 

1. Op•n th• 5& 1a.1. Ul Type 8 drum lid and r1move tib1rboar-d apaotrl 
and th• 2i inner e0ntainer. By aepar1te pack•1• you ahou1d have 
r•c•ived th• lollowina: · · 

a. ~cka1in1 c•m•nt . 
b, pipe ,oint compound (lutin1 compound) 
c, l.abele ·· 

' 
d. manifaet and in1t~uotion1 

. . 
2. Open 2R pipe and remove. 1-u~ thield p1u1, Uainf appropriate 

.radi'atio~ . protection i:,riooed\l~•• place Jtad.iwa .. 22 1ource1 into the 
oavit)' ln ·th• lead 1hlald, · · , . 

3, Add one litir of wat•~ to th• content, of pac~&&in1 ceinant bottle. , 
Jteplace oap and ahak• until thorouahly Mixed. . .. . 

.. . 

I, 

•• 
,. 

,. 

•• 

. -
U1in1 & •t•pler. uke a tunnel out of h••"Y man11a or 11mi1&l"' · i., ~· . 
u.terial ana pour the cement mix into the aav1ty 1ft th• lead plf ·· ~-t.." 
oont&inina 'the iadium ·1our~11. Fill the c•vity . ae much •• poe1 l»le .c::, . _ 
without overtillina, Be careful not to 1•1: the 01mtnt on 'tht lip '°!'''"' 
of th• pi1. Ift by accident this dote happen• it 11u1t . b1 wiped away 
before hardenil'.'I to allow proper 1eatin1 ot th• plu1, .-~J_,_U~~ ·~pproprlat•. 
oaui£.on in wipin1 th• 1ip. ··-.. - . . . ,;~~l~J~($J~. - lf:i.,;t ·:-:;(..f..,.~ 

... . -;~.,:-;~~·f . .PJtj f.: . ·c::w ·~{1~;- . 

Allow th• cement to harden for 48 houri. Do not rep1acie plua or ·· ll · 
pip• oap du~in1 thia period. U•e th• 'plu&, or oth•r available lead ~k·· 
ahlol.dina to 1,hield ~h• openin1, it nece11ary .,11~il1 ... ~!-~;;~- .~~lo~-~~I ;. .' 
aisi to Cil'O\ll&te to the oeaent, . - .. -.. -· ."..._., .. : -;- ··· •,. .. ·,. -.·.- .,, . ,:;,.;": · · · ·. /'.:· <:· (;/\':')?':a·.'!· .-;,:;;~-1~ , r~. 
After th• ~t hour dryin1 t4,,ID•, 1eal th• 2k pipe by coatina at leae~-:-­
tour thr•&d1 of th• 2R oap with 'the non•hardanin1 .1ut1n1 0~1npound._~,?;::: · ,• 

, " • ,.:· " . · -,~ ~ ~· ~ · : _--~, -.: .. ,r .~i-..f·! ~:~~;~·~~ ..... T.).,'•:-'~ :..-'- . ;.: 

1'eplao• 1ead 1hield plug, 1naJd.n1 auN 1 t 11 teated properly /'. ·Screw /: 
on 2R pipe cap. Hand tighten c•p ••far•• it will go. -then u1in1 ~~ 
appropriate toc,11, ti1hten cap on• full. tul'n beyond ~hat point •.. ~, •. 'ft· 

::rr:h!I rr!:• i~\~~~= • llftd rep tllae pllCkin~ ~Ori"1 ,"~~a-~fi 1~~} . 
' • o • I .. • '• 0 ,u 

P•rform radiation aurv•y of all 1id11 of the dr~m 1nc1ud1ni top and 
bottoa. l&diation level mu1t not exoeed 1 JVhr at th• 1urface· . .-.. . 

·::- , ..... 

10. Apply Yellow !II l1bel1 to oppo1it1 1!d•1 of the drum~ One ot the . 
l•~•l• ehould be next to th• proper 1hippin1 name. 



.. 

' 

• I '• .: • _ _ • 

~·-· .-2_:--:.-·--. ·: 

t-1). 886 P004/005 

11:52 P.04 

• 
. ,: _.IOJ' COI.U"IU ,1.111"• &.lltf sa.ai.,,,, ••••• ... 4 

12. 

Perform• wipe t11t of th• dl'\III ~y wipina • 100 cal •r•• ot ,he · 
top and lid••· ?l r11ultt u• 1••• than 2,2 dpa/ca2,. no tu~,h•r 
aotJ.on ,, requil'td. , :: 

Fill out ladioaotive Nan1fe1t aoool'din1 to the in•truotion aheet. 
Do not ••P•N t• oopi••. rorwu-d • ••l'ox oopy _of ·· the top pa11 to . 
ND~ wiih • re~u11t to pick up th• oonteinera. . . 

• 
' 
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• • 

... . 

.... ,,,. 

. .. 

.: ,: • - · · .. , r : . <i~1k~i~t\ 
.• -~ ·~··~·.,, .. ,,. ... ,, ·;·:~~~· ,,:,.~~a ·. ,~. ~ ~~-,;,:::·~·,- ~-¥.I/:l11l ~.w~~, . 
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NYS DE~T • LAW ENV, PROT Bl.JREAt.J NQ.886 P€05~05 

12,21,ltt, 11122 

FBf I Incorporate• 
DOT6M 

CorM In variout 1lz11 to meet ~r 1pectnc need. wlth 
vanou, 2-R Clceura: te(Plpe C.p. for a· JD 2R - ScrM 
P1u;, for a 114· ID 1-R & Flan;e for vanou, 1ll11 2-R). Alto 
with Lead Shielding lnaidt of l·R or outald, of 2·R or both 
Jnal&I • outtldt. · . · , 

Stzll Avellable: 10 Gil., 1& Gal., 30 a.I., 56 Oal., 110 Gal .• or 
aw; llM b.twten N & 110 Oat. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY # 

REGION 11 
26 FEDERAL PLAZA 

JUN 3 o 18SS NE'.W YORK. NEW YORK 102 78 

Robert Braunschweig, Esquire 
WACHTELL MANHEIM and GROUF 
30 Rockerfeller Plaza -... ., 
New York, Ne~ York 10112 

Re: Radium Chemical Comoany 

Dear Mr. Braunschweig: 

This will serve to confirm our meeting of June 28, 1988. 
Those.in attendance included representatives from New York 
State as well as the United States Environmental Protection 
Agency ("EPA") and Radium Chemical Company. 

You indicated at the meeting that Radium Chemical Company is 
out of money and can no longer afford to pay for a guard 
service to protect the building or to pay its employees or to 
properly dispose of the radium sources. At the meeting, you 
specifically requested three things, as follows: (1) whether 
EPA can take a response action at the Radium Chemical Company's 
building located at 60-06 27th Avenue, Woodside, Queens, New 
York; (2) whether EPA will allow Mr. Kelly to sell the radium 
sources if he identifies a buyer in the near future: and (3) 
whether Mr. Kelly can avoid liability for the cost of any 
action EPA takes at the Queens facility. 

We advised you that EPA has not, to date, received a request 
from the State of New York to undertake a response action at 
the site, but that once we received a request we would evaluate 
the site and most likely take a response action pursuant to . 
the authorities set forth in Section 104 of the Comprehensive 
Environmental Response Compensation and Liability Act, 42 ': :.<: 
u.s.c. §9604 as amended (hereinafter "CERCLA"). We advised -· . 
you further, however, that any immediate response action that·· 
EPA takes will most likely be limited to removal of the·" · ·, 
radium sources and will not address de-contamination of the · 
building. From a legal perspective, we. advised you that'':..'\'.· ·:,. 
Radium Chemical Company should stipulate that it has no money 
to continue in business or to dispose of the radium needles~ 
properly and as a result the company is effectively abandoning 
the radium sources. 

With respect to Mr. Kelly selling the radium sources, we 
advised you that EPA will be flexible on this issue. We 
advised you further that EPA will not permit a sale if it . 
will interfer with our response action, a determination left· 
solely with EPA. In that regard, we advised you that the 
disposal facility where the sources will most likely go will 
not be available as of November, 1989. Consequently, given 
that time constraint, coupled with the time it will take to .. 

;_:, 

-, .. 

z _..,, 
·....::: ·--· 

: : - :..: 
-~. : . \ . 

• . ·.~.- ! 

>'.· 



,--

package the radiu~ sources and ship them cross country, 
r. Kelly will have to identify a bona fide purchaser in the 
ery near future. We also advised you that any money that 

~· ; • t~ ':· ] J \. ;"": 1' 't • r '? ~ ~ i :9 e f - - - ~ - .. . ~ :- , e r r- ~ \. ... r' - • - .. - .. - ., ,, - • ("' A. \.- -

used to sat1siy any expenses incurred by the EFA, including 
the unsatisfied judgement from EPA's Region IV office. 

' " . • -- .. ~ - - - ... ... • , • .. • C. .. .. .. • ...... 

costs incurred by EPA in-taking a response action~the Site, 
we advised you that as an owner and manager of Radium Chemical 
Co!""!;-' a ~ y , Mr • K"' J J v 5 ~ J i ~ !'-- i t:> :'"' ... ;:, ) 1 r ~ ~ f' ~ I"\ c:- ,... :.',.. ,.. ~ ~ • l·~,,.. t ,.. , ,.3 

you that~~ ~~1e not in a position to give yo~ a~y assurances 
that EPA will not try to recover any costs from Mr. Kelly. 
At an appropriate time, EPA will evaluate whether to bring an 
action against Mr. Kelly, taking into consideration all 
appropriate factors, including without limitation, the liklihood 
of actually recovering our costs. 

I believe that the above accurately reflects Radium Chemical 
Company's concerns and EPA's responses at the meeting. lf it 
does not or if you have any questions, please feel free to 
call me at 212-264-4418 or Lynn Wright at 212-264-3773. 

Very s, 

-:-d/ 1/. ~e--·c 
. ul/tardina 

egional Radiation Representative 

cc: Gordon Johnson, Esquire 
Lynn Wright, Esquire 

. , 

. , . 
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Hon. Maurice D. Hinchey, chairman 
Environmental Conservation Committee 
Legislative Office Bu1ldtng Room 625 
Albany, NY t 2248 

Dear Mr. Hinchey: 

Physics Department 
Brooklyn College 
June 30, 1988 

I am responding to your request for me to estimate the hazards 
which may result from a fire at the Radium Chemical plant, 60-06 27th 
Ave., Woodside, Queens. Because of the serious nature of the problem, I 
will use a ·worse case" scenario. Specific Information concerning the 
nature of the materials stored In the plant has been supplied by Ms. Gall 
Macfarland-Benedict of your staff, and I have discussed these matters 
extensively with Prof. George Skorlnko at Brooklyn College, a radiation 

. technician, and other members of the scientific community. Ms. 
MacFarland-Benedlct, Prof. Skorlnko, the technician, and I visited the site 
May 23, but were unableJo enter the premises .... 

Our recommmendatlons are simple: 1. Remove all radiation 
materials from the plant and decontaminate the area. In the meantime, fn 
case of an emergency: 2. have the fire and police departments carry to the 
stte rad lat Ion monitoring equipment, for both neutrons and gamma rays; 3, 
have the departments develop plans for evacuating the area; 4, have the 
departments develop plans for securing the area after an emergency .. ,._ .. 

It Is not easy to predict how a fire can start. Arson, vandalism, or 
sabotage come Immediately to mind. Ignition from another fire 1n the · 
neighborhood Is another possibility. A plane crash similar to the Mexican 
Air Line disaster In Los Angeles, a vehicle accident with a gasoline truck 

2-2.10-06 

on the Brooklyn-Queens Expressway, faulty wiring, or a lightning st~lke~to · .. 
the building or to the wiring to the building are other possibilities. :j:-=· .. ::. 
Another possibility ls the penetration of the building from an automobile '. 
out or control on 27th Ave. I understand two such events have happened In .. 
the past. [Letter, Leonard R. Solon, Bureau of Radiation Control, to Francis ::: 
J. Bradley, Department of Labor, September 22, 1986]. In any event, we ·r· ,·: · 
assume there Is a serious f Ire at the plant. · ··" '·: .. . .. 

However the fire starts, we assume that temperatures of upwards _:: 
to 2000°F or 1000°c will be reached. Most of the following discussion : 
wll I apply at a much lower temperature. 
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Hon. Maurice D. Hinchey June 30, 1988 page 2 

We understand that stored In the bu11d1ng are approximately 1 O 
curies of radium-beryl I lum (RaBe) neutron sources and 11 O grams of 
radium mostly In the form of radium sulfate. The radium-beryllium Is a 
mixture, not a compound. We assume that the neutron sources are stored 
In paraffin to moderate the fast neutrons. In Its decay, Ra-226 emits an 
alpha particle which bombards Be-9 which emits a fast neutron. Fast 
neutrons are very dangerous because they can knoc.k an entire atom out of a 
molecule causing drastic changes In the molecule's function In the 
organism. Gamma rays, on the other hand, generally only knock electrons 
out of atoms. The electrons are easl ly replaced If the dose Is not too high. · 
The damage caused by fast neutrons Is much more serious and often cannot 
be repaired. 

Because of the hazard or fast neutrons, sources of these neutrons 
generally are stored 1n water or paraff In, some material rich In hydrogen, 
which moderates the speed or the neutrons, mak Ing them much safer to 
handle. Mixed with the hydrogenated material ~s usually sqme other 
material to absorb the moderated neutrons, often a boron compound such 
as ordinary Borax, a cleaning compound, commercially available. Boron 
absorbs a moderated neutron and emits a gamma ray, which Is much less 
harmful. 

If a ffre starts, the paraffin will melt at so0c to 6o0c, depending 
upon the kind of paraff tn. And at somewhat over I oo0c the paraff tn will 
Ignite, fueling the fire. In any event, the neutron sources will lose 
moderat tng material and fast neutrons wt 11 bathe the area. A fireman or. 
policeman, for Instance, can receive a yearly dose of 100 mllllrem 1n 
about 15 minutes tf he ts 3-4 feet from the source. We would not e~pect 
the firemen to be this close to the source whtle fighting an Intense flame, 
but as the fire Is brought under control they might move In close to finish 
the Job or to Inspect the site. 

We would expect the neutron source to crack during the fire and 
the radium and beryl l lum to become airborne. Beryl I I um ts f atrly toxic 
Inhaled, because of Its chemistry, 1t ts not radioactive, after It has been . 
separated from the radium. The hazards of the the airborne radium a~e -;:-·; · 
discussed below. .-. -,,, . .. : · · · .: 

The 11 O grams of ra~Jum are Inside platlnlum and/or :·· ·, ,_. 
platinum-Iridium containers:· or ·needles·.whlch are sealed and placed · ... 
Inside lead containers to reduce the gamma radiation emitted by the 
r::.rlft1m ~nrl c:.nmP nf thP lP~rl rnntMner~ are fn~lrli> ~ c;tppJ v~111t 
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In our visit to the building, which was locked but unguarded, we 
found a substantial leakage or gamma radiation from the building. We 
measured 0.7 mR/hr through the window facing the Brooklyn-Queens 
Expressway and about 0.2 mR/hr through the building. We measured about 
0.1 mR/hr across the street, on 27th Ave. We also have found radium, well 
above background, In samples we have taken from outside the building .. 
[Our findings are consistent with those reported by Paul Merges in a 
memorandum to Frank Bradley, NYS DOL, June 5, 1986, and with the 
radiation levels cited by Thomas F. Hartnett 1n his letter of August 17, 
t 988 to Mr. Jeffrey Hermann, the attorney for Radium Chemical.] 

These results convince us that that a11 the radium Is not Inside 
lead shielding, that many of the seals on the platinum containers have 
cracked and allowed to escape radium and radioactive radon. The 
radioactive products of this radon, of course, are also uncontalned. 

In a r Ire, as the temperature rlses,.tbe P,r:essure In the needles 
. .., .:·""· :_~.c::.--a• .... 

will Increase and more radium and radon wl11 escape from those needles 
_ that are cracked, and the pressure and thermal stresses on the other 
needles will Increase causing more cracks, allowing more radioactive 
products to escape. None of these products wl 11 be contained In the lead or 
the vault, because they are not airtight. 

As the temperature rises, the lead wt11 melt at 328°c or about · 
600°F. Lead requires relatively little heat to raise Its temperature and_to 
melt It. For example, only .04 calories are needed to raise a gram of Jead ?:. 
1 °c whereas 25 times that amount ts needed to raise a gram of water 1.~c. ·" 
Further, 6 calories are needed to melt a gram of lead whereas 90 times '::r· 
that amount are needed to tum a gram of water Into a gram of steam." ~The_:; 
calories used here are 1000 times smaller than the calories we use tn::'!'J:(<):_. · · 
daily conversation to discuss the energy 1n food.) The Intensity of the ftre > · -_ 
will govern how much lead Is melted, but, as I said, a little heat melts a · 
lot of lead. For Instance, the heat from burning a gallon of gasoltn~ .. ~.111 ;· ·· ·· 
me 1 t about 3200 pounds of lead. : . · : · ~t?/~_::,:i~ >-: . 

When the lead Is melted, there 1s no shielding around the rad1um '· · Ji 
that Is still In the plat1num needles. In this situation, If all the radium ·1s -·_·r 

still In the bu11dlng a fireman would receive a dose of about 10 R/hr at a 
distance of 3 meters or about 1 R/hr at a distance of 1 o meters. This : : 
fireman will receive a yearly permtsstble dose of 0.5 rem In 3 minutes 1n 
the rirst case and In 30 minutes In the 1ast case. · 

: "•:. ;~ 
·' -

·- ,, 
,•' 
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Somewhere along here the radium sulfate will probably decompose 
Into radium oxide, Rao, and will get airborne like the soot and other debris 
of the fire. The final rest Ing place .or this radium Is hard to estimate 
because It will depend upon atmospheric conditions. If the total 110 
grams of radium plus the 10 grams from the neutron sources Is spread 
uniformly over a one square-mile area, then the radiation level for a 
person living In that area will be about 0.4 mR/hr, about seven times the 
permissible level for a continuous exposure. In Queens this means about 
20,000 people will be subject to this exposure. The radium would have to 
be spread uniformly over an area of nearly 10 square ml1es before the 
radiation level Is down to a permissible level. 

More serious, perhaps, Is the fact that much of the airborne radium 
will be Ingested by eating, drinking or Inhaling. Radiation from Internal 
sources Is, of course, much more serious than radiation from external 
sources. Again, the quantitative estimates of these hazards are hard to 
make because they depend critically upon the atmospheric conditions at 
the time of the f Ire. 

To repeat, our recommendations are that the radioactive materials 
be removed from the premises Immediately, that the area be 
decontaminated, that the fire and police departments be alerted to the 
hazards at the plant and that they make emergency plans with the ., " 
appropriate agencies of government to monitor the radioactivity from the-)·::? 
plant tn case of a f Ire, to prepare to evacuate the area In case of a serious ·I:;Sf 

. •. ·'-..:,·,,;,,_ ·.• 

emergency, and to have plans for securing the area ·once the emergency 1s_'-'!:,[ff .. 
over. ·. ;r\'·,r::>: 

On Monday, June 27, 1988, I met with Ms. Gall McFarland-Benedict, 
Dr. Frank Bradley of the Department of Labor, and Mr. Gordon Johnson of the 
Attorney-General's off Ice to discuss many of the points covered In t~ls 
letter. -:. · 

Sincerely,. ·>);:ff:;~.-~(·· 
0--.t/,{/:· '. .. 

Carroll C. Tratl("t·t: ' ·: .. ·····. ··. 
Professor 



June 29. 1988 

To: Prof. A Halpern, chat rm an 

From: Prof. C. C. Tran 

I 

\,_...i 

Department of Physics 

1 am requesting $10,000 to purchase radtatton detection equtpment and 
supplies so that we may continue our work with the Environmental 
Conservation Committee of the New York State Assembly. 

During the last year, we worked with Hon. Maurice Hinchey, chairman of 
the Committee and Ms. Gan McFarland-Benedict from the staff of the 
Committee to Identify radioactive hazards left by various radiochemical 
businesses In the New York City area, many of which are In Brooklyn. 

We have found radtoacttve haiards In two buildings thus far and we.wish 
to continue thts work with the Committee during the coming year. I am 
attaching an article from the New York Times which refers to the hazard 
we found In Manhattan. We round another hazard In Woodside, Queens, 

, .. 

which the Environmental Protect ton Agency has agreed remove this ~uly. · .. }c~! ... 

We do not have at Brooklyn College the portable eQulpment for field ·::<~:<:/~ii .·. {:t~ 
studies and we.have had to borrow this equipment from a colleague at a:,,.g:_::i} ·o;,~J! . 
SUNY campus upstate. This arrangement will not be possible during the_.:c1Jt }.:~{ 
coming year, making It necessary to purchase our own eQutpment.. :~tff~tl;::;~ ... ,,-:,: 

Your support or this request will be very much appreciated. ;J;-1;:,Jlf$ c~\f 
·i\t}~~:-:: 

cc: Dr. C. Klmmlch, Associate Provost .. · 

'·: :: ';' .. ' . ~- .. : 
. . ... . 
~ •• -_ -'."_t : -.: • • ... - ~- .: 

Brooklyn College of The City University of New York, Brooklyn, New York 11210 718 780·5418 · .• · 
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h1gh Radiation 
Found in Plant 
On East 44th St. 

Danger Not Imminent at 
Former Radium Site 

By DAVIDE. PITT 
Potentially haznrdous radioactive 

contamination dating back almost 50 
years has been found in a commercial 
building In midtown Manhattan, the 
head of a Stale Assembly committee 
charged yesterday. 

The two-story building, at 2:l5 East 
44th Street, two and a half blocks from 
Grand Central Terminal, was occupied 
from 1939 to 1944 by the Radium Chem­
ical Company, a family-owned radium 
supplier that is believed to have had of­
fices or factories in at least a dozen ad­
dresses In the city since its founding In 

· 1913. The pinpointing or the 44th Street 
sile came after months or searching by 
investigators from the Assembly 
panel, the Environmental Protection 
Committee. 

Radium Chemical, headed by Joseph 
A. Kelly Jr., 69 years old, or Manhattan, 
has been under pressure by State At· 
torney General Robert .. Abrttms 
empty and decontaminate its highly 
rpdioactive plant at 60-06 27th Avenue 
In Woodside, Queens. Mr. Kelly's father 
operated the Radium Dial Company of 
Ottawa, Ill., whose practices were 
blamed for the cancer deaths or scores 
of young watch-dial painters in the 
1920's and J0's. 

No Immediate Danger Seen 
The committee chairman. Maurice 

D. Hinchey, Democrat of Kingston, 
· said the highest radiation levels, de-­

tected April 25 In an Inspection or the 
44th Street building, posed no lmmedl­

. ate danger. "But," he said, "a worker 
who spends eight hours a day SO weeks. 

4 a year in that building would be getting 
three times the maximum dose rate al­

i lowed by the State lndustrlal Code and 
1 public health statutes." · . 
I Mr. Hinchey said a team with a· 
~ Brooklyn College physicist and a radia-
tion expert from the State University ' 
at Binghamton had round gamma-ray 

' radiation measuring 0.7 mllllrems an 
hour rrom areas of the basement. 
"That means," Mr. Hlnchey~ld. "that 
a worker who spent much of his or her 
time In the basement would receive a 
yearly dose or 1.4 rems." 

A rem Is a dosage or lonlz.ing radla· 
lion. 

The State Labor Department, which 
Is responsible for mo!"llorlng such 
companies as Radium Chemical, al­
lows an exposure or 0.5 rems a year. 

The building Is occupied by the 
Merit-Kaplan Paint Supply Company, 
whir.h moved In two months ago, after 
Its lease had expired next door. The 

: previous tenant and building owner, 
Thomas Franklin, operated a bookbin­
dery ror JO years at the address, Mr. 
Hinchey said. 

I, Strong Readings at Catch Drain 
, . Mr. Hinchey ~ntd thnt nllhough no 

I rndlum pnrtlclcs hntJ ~n found, 
gnmma ray emmls!!ion~ hnd been de· 

: tected on both floors, particularly 10-
, ward the rear. Some radiallon, he said, 
1 was emanating from under layers or 
· old wa II pa Int and the linoleum rloors. 
1 The strongest readings were around a 
· basement catch drain. 

"Although we don't know exactly 
what Radium Chemical was doing al 
this address," the Assemblyman said,. 
"It would appear that radium partlclesl· . 
were washed down through the plumb­
Ing system." 

TeiephonC' call!! to representatives of 
Radium Chemical were -not answered 
last night. · 

It is doubt rut Rndium Chemical could 
be held liable for damages from the• 
radiation, the s1arr of the committee 
said. "They occupied the building be­
fore the Industrial Code existed," the 

; chief research associate, Gall McFar­
: lane Benedict, said. 

j 'I'm Nol Too Worried' 

I Mr. Hinchey said the Inspectors had 
u~ed an Instrument called a scintilla­

! lion counter, which ls more accurate 

I for measuring gamma rays, the chief 
byproduct or radium decay, than a 

I Geiger counter. He said the Inspectors 
were Pror. Carroll C. Trail and John I Brownrldge, radiation safety officer at 
SUNY at Binghamton. 

The owners or the paint company, 
Lester Kaplan and his son Jeff, said I they were not partlcularly alarmed 
when Mr. Hinchey's staff telephoned 

, ~uesday to tell them of the findings. 
1. "We're only here two months, so I'm 
;not too worried," Lester Kaplan said as 
;workers scurried back and forth with 
/paint drums. "Also, Hlnchey•s people 
~explained that the whole thing has to be 
{Investigated further by the State Labor 
. Department." 
I. The Kaplans said that they employed 
a dozen workers and that one regularly 
,mixed paint "on and off" in the base­
ment. "Still," Mr. Kaplan said, "I'm 
surprised that arter a SO-year period, 
,this stuff would stlll be around." 

I Radium has a hair-life or 1,600 years, 
making it one or the longest-lasting 

;radioactive substances. . ' · 

', 
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Previous History 

Radium Chemical Conpany 
60-06 27th Avenue 
i\bods ide , New York 

Update - November 5, 1987 

Radium Chemical Canpany (RCC), owned by Joseph J. Kelly Jr., is a canpany which 
leases radium sources for cancer radiation therapy. The radium is contained in 
sealed metal tubes often known as radium needles. The company has approximately 
110-140 curies of radium on site in the form of radium needles and a few radium 
beryllium neutron sources. The canpany has been cited previously for the viola­
tion of New York State and City regulations. Exposure rates outside the facility 
above background have been measured, but were determined not to present a hazard 
to the puhlic due to their inaccessibility. Both the State and City have ordered 
RCC to reduce radiation exposure levels outside the facility. The Radiation Branch 
has conducted surveys both inside and outside the facility. A Radium Chemical 
Task Force has been established which is co-chaired by Paul Giardina. 

Recent Develor::ments 

October 19, 1987 - New York State Attorney General Issued a Stipulation and Order 
which RCC signed, and agreed t.e ~do the followi11g: ·• 

1. Reduce the radiation in uncontrolled areas. 

2. Repair fence that 'partially surrounds the ,facility, and install additional 
fencing. 

3. Install a roof fence to prevent access to roof. 

4. Provide 24 hour guard service. 

5. RCC and Kelly assume full joint liability for the disposal of the radium and 
neutron sources located at the site. 

6. RCC must advise the state within 3 weeks whether they want to sell, make a 
gift or otherwise transfer the radium needles. All of the needles must 
be transferred by Jan. 1, 1988. 

7. RCC and Kelly must sul:Jmit a decontamination plan to the state no later than 
November 30, 1987. 

8. Kelly assumed liability up to $300,000 for decontamination of the building. 
RCC assumed unlimited liability for decontamination of the building. 
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Radium Chemical Coni:-any has conpleted the follcwing actions: 

1. Reduced exposure levels along the walls outside the facility to below 2 mR/hr. 

2. Repaired Fence and Fenced off roof area. 

3. Provided a 24 hour guard for the facility. 

4. RCC and Kelly has sutmitted to the state a plan for disposal of the radioactive 
sources as of November 10, 1987. The New York State Attorney General's office 
has stated that the plan tentatively appears inadequate. A technical meeting 
on the suitability of this plan is scheduled for Friday, November 13th. 

S. These actions appear to put them in ccmpliance with the stipulation and order 
at this time with the exception of the suitability of the disposal plan. 

Radium Chemical Ccmi:-any must do the following: 

0 

0 

0 

RCC must advise the state on whether they want to sell, make a gift, or 
transfer radium needles by November 10, 1987 or three weeks after they have 
rP-ceived disposal containers for shipment of radium sources. 

RCC and Kelly must submit a decontamination plan to the state as of 
November 30, 1987. 

Disposal of radioactive sources should be ccmpleted by Janu~ry 1, 1987. 

EPA's Involvement 

0 

0 

Paul Giardina serves as Co-Chairman of the Radium Chemical Task Force 

EPA receives infotm2ttion on weekly surveys conducted by the City OOH and State 
OOL. EPA can participate in the surveys if we feel that it is necessary. 



History 

Raditnn Chemical Canpany 
60-60 27 Ave. 

rbodside, Queens 

2-2.20-01 

~y harrlles raditnn "needles" or sealed sources used for cancer therapy. 
Due to violations of New York State Department of Labor Regulations on 
Radiation protection (see attached NYS OOL News Release dated August 19, 1987) 
the canpany was ordered to stop operations in January of 1983. More recently, 
Raditnn Chemical Canpany attempted to have its license reinstated by NYS OOL. 
'Ihese requests for reinstatement were denied by NYS OOL and the OOL ordered 
the canpany to rem::>ve the raditnn sources to a licensed disposal facility. 

Radioactive Materials on Site 

Based on NYS OOL information It is estimated that the canpany has approximately 
110-140 curies of radium-226 in the form of sealed sources (m:,stly raditnn salts 
encased in platintnn seeds). Sane of the sources are located in a "vault" inside 
the facility. Sare of the sources, approximately 250 rnillicuries, are leaking , 
slightly arrl have been further contained in glass vials. Slight leakage fran this 
type of source is camon arrl leaking sources are rem::>ved fran service and disposed. 

To the-best Of our knCMledge, and that Of the OOL·which has taken surveys of the 
area, no radioactive materials have leaked fran the building. Measurements taken 
by EPA on September 17, 1987 detected no contamination outside the facility. 

Radiation Levels outside the Building (Survey attached) 

Measurements of garma arrl x-ray exposure rates were taken outside the facility and 
by nearby businesses in the area. Measurements taken by EPA essentially confinned 

0 

measurements taken outside the building by the NYSOOL and Department of Environmental_~·· 
Conservation. 'Ihe exposure rates ranged fran background to approximately 1.5 ->,4.0 1f ... 
rnR per hour. 'Ille maximum readings were taken at direct contact with the outside .. 
the building and it is highly unlikely that members of· the public would be exi;,osE~ 
to this level of radiation. 

On the sidewalk, itmediately outside the wall at which the highest readings were made, 
the exposure rate ranged fran 300-450 uRhr-1 (0.3 -> 0.4srnRh-l). Across the street 
fran this location, the exposure rate ranged fran 50-100 uRh-1 (0.05 ... > 0.1 mRh-!J. 

~·~'s·::::;t~~~:'i.~.' -(:">, · . ~:~,:~·71: 

Exposure rate neasurements on the side of the building parallel to the Brooklyn Queens., 
Expressway (BQE) were not made due to safety concerns. Measurements at that locat~onyff. 
woold require access to a narrow shoulder of the BQE and would place EPA personnel· atJ).,: 
risk of beirYJ struck by a high speed notor vehicle. Because other EPA measurements @.:~1c· 
correlated with those taken by NYSOOL, we will use their results for estimating :Y!tt 

. : ."':'"',,·,:,.~,:,·," . 
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exposure rates on the BQE itself. Since OOL exposure rate measurements were canpara­
ble to those taken by EPA on 27th Avenue, it is reasonable to estimate the exposure 
rate in the far right lane of the BQE to be no toore than 500 uRh-1 (0.5 mRh-1). NYS­
OOL measurements indicated exposure rates of approximately 2.0 mRh-1 on contact wit~ 
the building parellel to the BQE. If exposure rates are as high as.. 80 mRh-1 on con­
tact, exposure rates on the BQE would be as high as 10 mRh-1. 

Access to the roof of the building was not obtained by EPA. Previous NYS OOL measure­
ments indicate an exposure rate of 50 mRh-1 on the roof above the Radium Chemical 
Canpany. 

Exp:>sure Assessment 

1. -Motorists on the BOE 

Motorists noonally passin;1 by on the BQE would receiv~ exposures which are canpletely 
undetectable and inconsequential. In noonal circtm1Stances, this exposure would be , 
much less than the 8-10 uR which is received by an individual every hour by merely · 
sitting at a desk in 26 Federal Plaza fran natural and cosmic background radiation. 

To exceed the exposure limits for members of the public (500 mrem per year) it would 
be necessary to continuously stand at the same location outside the buildipg on the 
BOE for 10.4 days (at. 2mRh-1) or 42 days if the exposure rate was 0.5 rnRh-1. It is 
very difficult to imagine this ever occurrirg, even durirg corgested.traffic periods. 

.. .• ; · .. ·, . '.1,::3<>~' .. :;.:i; 
Ik>Se F,quivalent Estimates (mren\(year) Ibse Egub(alent Estimates (10 rnRh-1 on BOE) 
Noonal Traffic - 0.2 · Normal Traffic 4 rnrem 
ConJestion - s.o ,', Con;1estion )00 mrem 

2. Pedestrians on Sidewalk 

Pedestrians walkin;J along the sidewalk nearest Radium Chemical Cc:rnpany would be ex-· 
posed for brief periods to rates of 450 uRh-1. It is unlikely that the sidewalk in 
this area wool.d get much usage since it ends by abutting tpe BQE. ·· If an individual 
spent 5 minutes per day at this location for an entire year (365 days) their exposure 

,, wool.d be for a period of 30.4 hours resulting in a dose of 14 rnrem. •'·A m:>re realistic 
scenario would be a worker eating lunch for one hour per day, 50 ~eks per year._; 
'llle worker eatirg lunch would receive approximately ·113 mrem •. · · 

D:,se Equivalent Estirnates (mren\(year) 
Casual Pedestrian 14 
l'brker at Lunchtime 113 
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3. E?!4?loyees in Nearby Buildings 

Exposure rates of 50 to 70 uRh-1 were measured :imroodiately outside walls of buildings 
across the street fran Radium Chenical Canpany. Without taking credit for shislding 
provided by the masonry/concrete buildings across the street, the yearly dqse equi­
velent estimates is 140 mrem. This assumes an 8 hour day, 50 work week year, and 
a 5 day work week. The total exposure: 

l):)se Estimate (mrern/year) 
Normal W:::>rk schedule (8 hour work,,day) - 140 mrem 
10 Hour W:::>rkday ' 175 mrem 

( 

4. Employees of Solux (Canpany occupying other portidfl of Radium Chenical Building) 

NYS OOL has told us that they have measured areas inside 
the building in the offices of Solux Inc. Since we did not obtain access to Solux's 
offices, we must rely on NYS OOL. 

Recarmendations 

Ik>se Estimates (mrem/year) 
Solux Employees - Background 

Fran our analysis and measurements, it appears highly unlikely that any member of the 
public would be exposed in excess of the dose-equivalent limit for the general public 
(500 tnrem/year) or even the limit used for individuals for cleanup of uranium mill 
tailings sites or guidance used in Montclair/Glen Ridge or West Orange (170 mrem/year}. 

If and when the radium needles are removed, pursuant to the NYSOOL order, the 
source of garrma ray exposure will be eliminated. 

However, in an extrene circumstance, the possibility exists that the limits might be 
exceeded. For this r.eason, we recamend that additional shielding be placed around 
the sources to eliminate this possibility. The security at the site.appears to be 
adequate as the buildirYJ has~ chain link fence topped with barbed wire and an Am 
alann systen which will notify an Am security office·in the event of a break-in. 

No inmediate action is required ·by EPA outside of recamending :to·:::;c;~te tha~igood. 
radiation safety practice dictates increased radiation shielding to reduce or eliminate 
the possibility of exposure to the public above established limits.tt 'Ibis is consistent 
with principle that radiation exposures should be as low as reasonable achievable.'' 

,J ':. /.:;~.~:~x(c:·t ·t . ·., ~~ :r., 

D.Jring the evening of septenber 17, 1987, Paul Giardina discussed with .. Paul.Merges of 
the New York State Department of Envirormental Conservation (NYSDEC) discussed the 
future strategy in dealing with the site. It was agreed that it would be advantageous 
for the involved State and City agencies to meet to do the following: }t:;:;r;.;,'"~'.; 

< ! :,s C ' ' • • • • • .:,:~;~: •, :;;~:{,~:;~·::{,;~,;~: _:.:' 

- review each group's statutory authorities '·' .: ;. ::?(0'.L:ti:· 
- detennine a strategy for the future · · · 

We made the offer that the radiation office could help facilitate or even coordin-
ate sur.h a meeting. W:! appear to be in agreenent that the State is the lead on this 
site and is exercising its regulatory authority. We are proceedirYJ to set·up a meeting 
on September 28th or 29th. · 
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RADIUM CHEMICAL COMPANY 

RADIOLOGICAL BRIEFING 

1. RADIOLOGICAL INFORMATION 

a) Units 

Exposure: Roentgens <R>, milliRoent9ens <mR) 

Dose: rads, millirads 

SHAWN W. GOGGINS 

11-30-88 

Dose E9uivalent: rems, millirems, effective dose e9uivalent 

Radioactivity: Curie, millicurie, microcurie, nanocurie, 

.PicocLtrie 

b) Standards & Guidance 
-#. 

.. 

Occupitional: Radiation Workers 

Non-Occupational: General Public 

Concentrations of radionuclides in air 

Surface Contamination Limits 

Protective Action Guides (PAGs> 

c) Normal Radiation/Radioactivity Background 

Soi 1 

Air 

Dose E9uivalent to General Public 

Effective Dose E9uivalent 

. .. 

2-2.30-01 
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sample ID 
sample type 
Collection date, time 
Location 
Other !D's 
Comments 
Reoort to 

Type of analysis 
NUCLIDE ACTIVITY 

R2SF88.01050 
FILTER 
10/13/87 o:oo 
NY:WOODSIDE 
#1 

/ 

RADIUM CHEMICAL CO. 
CHICK PHILLIPS 

********** ********** ALPHA 
2 SIG ERROR UNITS DATE 

ALPHA O.OOOOE+OO o.oo % PCI/FILT 10/13/87 

San,ple ID 
Sample type 
Collection date, time 
r.Joca ti Oli 

Other Tl)'s 
CoIT'ments 
Report to 

Ty,e of ar~lysis 
~UCLIDE ACTIVITY 

P2Sf8R.Ol('l50X 
FILrF.:R 
10/13/87 o:oo 
r,1 Y : IA' CODS I[' E 
0 
RAPIU~ C~EMICAL CO. 
CPICK PJ..ILLIPS 

********** ********** ALPHA 
2 SIG EPPOR !IN!TS DATE 

!LPHA 0.0000Et00 o.co % ?CI/fILT 10/13/87 

Sample 1r 
Sarr,ple tYr.:e 
Collection date, time 
Location 
Clther Io's 
co·mrr.e !1 ts 
Re~ort to 

Ty~e of anaJysis 
rucLIDE ACTIVITY 

R?.SF8~.01os1 
fJL'fE~ 
10/13/87 o:oo 

#2 
RADIUM CHEMICAL CO. 
CHICK PHl L,LIFS 

********** ********** ALPEA 
2 .SIG ERROR UNITS DATE 

tLPHA 2.5590E+Ol 6.00 % PCI/FILT 10/13/87 

Sarrple ID 
Sar,,ple tVP~ 
Collection date, time 
Location 
Gtl"-er !D's 
Comments 
Perort to 

Type of analysis 
NUCLIDE ACTIV11Y 

R2Sf88.0l052 
FILTER 
10/13/97 0:0() 
T"Y: WOODS IDE 
jt 3 
RADJ.U~ CPF~ICAL CO. 
CHICK PHILLIPS 

********** ********** A!JPH!\ 
2 S1G ERROR UNITS DATE 



. ) 

..... 

I;:'','.'.' 

ALPHA 3.577OE+Ol s.oo % 
I 

PCI/FILT 10/13/87.:: 

Sa!Tlple ID 
Sample type 
Collection date, time 
Location. 
Other ID'S 
Comments 
Report to 

Type of a~alysis 
NUCLIDE ACTIVITY 

R2Sf88,O1O53 
FILTER 
10/13/87 O:OO 
NY:WOODSIDE 
#4 
RADIUM CHEMICAL CO. 
CHICK PHILLIPS 

********** ********** ALPHA 
2 SIG ERROR UNITS DATE 

ALPHA 1.OO4OEtO1 9.00 % PCI/FILT 10/13/87 

Sample ID 
Sa111ple type 
Collection jate, time 
Locaticn 
ou·er ID's 
Comments 
Reoort to 

Type of analysis 
NUCLIDE ACTIVITY 

R2SF88.O1O54 
fIT.JTER 
10/13/87 O:OO 
r-i Y : w 00 D S I DE 
i: 5 
RADIUM CHEMICAL CO. 
Cl-!ICK PHILLIPS 

********** ********** ALPHA 
2 SIG ER?.OR UNITS DATE 

ALPHA 3.0940Et01 5.00 % PCI/FILT 10/13/97 

Sarnple ID 
Sal"lple tyoe 
Coll~ction c~te, tirne 
Location 
Other ID'S 
Co~ments 
Report to 

Type of analysis 
NUCLIDE ACTIVITY 

F?.SfS8.O1O55 
rJLTER 
10/13/87 t'.):OO 
1'(:y: ~onDSIDE 
t6 
RAJIUM CHEMICAL CO, 
CHIC!< FHILLIPS 

********** ********** ALPHA 
2 SIG ERRC'R UNITS DATE 

ALPHA L.784OF+O1 6.00 % PCI/FILT 10/13/87 

Sa,,.,nle ID 
Sample type 
Collection date, 
Location 
Other !D's 
Corrrnents 
Report to 

R2.5F88.OlO56 
fJLTE:R 

tl~e 10/13/87 O:OO 
r,:y: 'iODDSIDE 
'if 7 

. RAOIU~ CHEHICAL CO. 
CHICK PHILLIP$ 

Type of an3lysis ********** AL~HA ********** 
KUC t, I DE .t CT 1 V I T Y '2 S I G ER R GR U N ! TS DATE 
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ALPHA 1.5660E+01 s.oo % PCI/FILT 10/13/87 

Sample ID 
Sample type 
Collection date, time 
Location 
Other !D's 
Comments 
Report to 

Type of analysis 
KUCLIDE ACTIVITY 

R2SF88.01057 
FILTER 
10/13/87 O:OO 
NY:WOODSIDE 
#8 
RADIUM CHEMICAL CD. 
CHICK PHILLIPS 

********** ********** ALPHA 
2 SIG ERROR UNITS DATE 

ALPHA 2.1349E+02 2.00 % PCJ/FILT 10/13/87 

Type of analysis ********** PB ********** 
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE 
PB-210 4.5640E+01 18.98 % PCI/FILT 4/ 4/88 

Type of analysis ********** PO-AUTO ********** 
NUCLTDE JCTIVITY 2 SIG ERROR U~ITS DATE 
P0•210 3.1968Et01 11.so % PCI/FILT 4/ 4/88 

Type of analysis 
NUCLIDE ~CTI VI TY 

********** RA225 
2 SIG ERROR 

********** 
lll"iITS Dl\TE 

PA-226 l .l780F+02 1.00 % PCI/fILT 10/13/87 

S~mple IP 
Sample tyre 
CollPction jate, t1r.e 
Location 
Other J'O's 
Co:;,ments 
Report to 

Type of analysis 
NUCLIDE ACTIVITY 

.R 2 '3 F 6 8 • 0 1 0 5 8 
fJ'..JTER 
10/13/87 0~00 
~~ Y : WO Cl D S I D E 
;,Q ,. -
RADIUM CHE~ICAL CO. 
CH I CK PH It, L JPS 

********** ********** ~LPHA 
2 S JG ERRC1R UNITS DATE 

ALPHA 5.2515E+04 0.92 % PCI/FILT 10/13/87 

Type of a~~lysis 
NUCLIDE ACTIVITY 

********** P13 
2 SIG F.:?RDR 

Pa-210 S.0021F-+03 15.07 % 

Type of a~alysis . ********** PA 
NUCLI)E ACTIVITY 2 SIG ERROR 
RA-225 2.7373E+04 1.00 % 

********** 
UNITS DATE 

PCI/FILI 4/ 4/88 

********** 
UNITS DATE 

PCI/FILT 10/13/87 

Type of a~3lysis ********** PO•AUIO ********** 
~UCL!DE ~CTIVlTY 2 SIG EPPOR UNITS DATE 
P0-210 5.4907Et03 8.62 % P~I/FILT 4/ 4/88 

.5-=3r.ip le ID R2Sf88.01059 
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Sample type 
Collection date, time 
Location 
Other ID"s 
Comments 
Report to 

Type of analysis 
NUCLIDE ACTIVITY 

I 
FILTER 
10/13/97 O:OO 
NY:WOODSIDE 
#10 
RADIUM CHEMICAL CO. 
CHICK PHILLIPS 

********** ********** ALPHA 
2 SIG FRROR UNITS DATE 

·ALPHA 3.7950E+01 5,00 % PCI/FILT 10/13/87 

Sarrple ID 
Sample tyoe 
Collection date, tj~~ 
Location 
Other ID"s 
Corr-rrrnts 
Reoort to 

Type of analy~is 
~UCLJDE ~CTIVlTY 

?.'.2Sf88 0 01060 
fIT.,TER 
10/13/87 O:OO 
NY:v.'OODSIDE 
4 1 1 
RADIUM CHEMICAL CO, 
C H t CK P f-i IL, L I P S 

********** **:i:******* ALPHA 
2 SIG ERF.OR UIHTS DATE 

ALPHA S,J290Et0! 3.00 % PCI/FILT 10/13/87 

S,3mple ID 
Sarnple type 
Collection d~t~, tjrr,e 
Location 
Other Io's 
Comments 
Report to 

Type of analysis 
~UCLIDE ACTIVITY 

R2SF8!?,01060X 
FILTER 
1 O /'1 3 / 8 7 0 : 0 G 
,,, Y : v: 0 C DE I DE 
# 1 1 
RADIUM C8E~IC~L CD. 
C -l I CK P ti I T_, L I PS 

********** ********** ALPhA 
2 SIG ERPOR !.'NITS DATE 

ALPrlA e,6730~+01 3.00 % P(I/fILI 10/13/87 

S,3rrple rn 
Sample tyoe 
Collectio~ dat~, ti~e 
Location 
Other ID'S 
C,:,mrr,ents 
Peport to 

Type of analysis 
~UCL ICE ACTlVlTY 

R~Sf88,01('161 
FIL,TER 
10/13/87 O:OO 
,~ Y ! I, GODS I r·e: 
~ j 2 
RADIUr CHF~ICAL en. 
C !J 1 C K P rl I L lJ I P S 

********** :;.********* ALPHI 
2 SIG ERROR UNTTS DATE 

ALPHI 7,2900Et01 3.00 % PCI/~ILT 10/13/97 

Sample 1r· R2SF8?.01062 
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S;!!mple type 
Collection date, time 
Location 
Other ID"s 
Comments 
Report to 

Type of analysis 
~UCLJDE ACTIVITY 

I 

FILTER 
10/13/87 O:OO 
NY:WOODSIDE 
#13 
RADIUM CHEMICAL CO, 
CHICK PHILLIPS 

********** ********** ALPHA 
2 SIG ERROR UNITS DATE 

ALPHA 3,7440Et01 s.oo % PCI/FILT 10/13/87 

Sarr.ple lD 
Sample type 
Collection date, time 
Location 
Other !D's 
Comments 
Report to 

Type ~f analysis 
NUfLIDE 'CTIVITY 

R2SF88,01063 
FILTER 
10/13/87 O:OO 
NY:WOODSIDE 
#14 
RADIUM CHEMICAL CO. (PL~~K) 
CHICK PHILLIPS 

********** AL 0 H.\ 
2 SIG ERROR 

********** 
Ur·;Jrs DATE 

ALFi-l ~ J .1oocr-n1 136.00 % PCJ/~ILT 10/13/87 
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D) Effects of Radiation Exposure 

Prompt Effects: Acute Radiation Exposure Syndrome, Others 

Delayed Effects: Cancer Risk, Genetic Risk 

Teratogenic Effects 

E) Facility StatLts <Inside) 

Diagram 

Location of Sources, anticipated activity (Ci>, # sources 

Radiation Exposure Levels 

Radon Levels 

Contamination Levels (surfaces) 

F),. Facility St~t:ts (outside).• 
. ':' ·::+• ... ,,.. .... ,"• 

Diagram 

E:-:posLtre Rates 

Radon Levels 

Radium in Soil 

,,,, 
-·~ 

Contamination levels (surfaces) 

G> Accident/Incident Impacts 

Inadvertant Intruder 

1. Direct exposure 

2. Stolen sources 

-~ 
... ,. 
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H) E:~plosion Analysis (Lawrence Livermore Model ~< EPA) 

1. Inhalation 

2. Ground Shine-Exposure from Deposition 

3. Re-suspension: Inhalation 

4. Exclusion Zone: dispersal of sources-radius 

5. Transport of Sources from Exclusion Zone 

I> Fire Analysis (Lawrence Livermore Model) 

1. Inhalation 

2. Ground Shine-Exposure From Deposition 

3. ResLtspension 

J) Disposal 

1. Method 

2. Packa9in9 

3. Shippin9 

4. Possible Disposal Sites 

. ,.. .... 

.. 
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Radiation Standards & Guidance 

Occupational Radiation Exposure: 

a) Primary Standard: 5 rem/y, 1.25 rem/quarter 

b) Secondary Standard:12 rem/y, 3 rem/quarter if lifetime dose 

does not exceed the formula 5(N-18) rem, where N is a9e in 

Non-Occupational Expo~ure (General Public) 

a) 500 mrem/y (individuals) , . 
,. . --. 

b) 170 mrem/y (large se9ments of the population) 

Concentrations of Radionuclides in Air 

Restricted Areas <Radiation Workers-Occupational Exposure) 

Radon-222: 30 pCi/liter, 0.3 Working Levels, 4 Working Level 

Months/year <WLM). 

Unrestricted Areas (Non-Radiation Workers-General Public) 

Radon-222: 3 pCi/liter, 0.03 Workin9 Levels, 2.0 WLMs/y. 
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Surface Cqntamination Limits 

Occupational: No real Limits, dependent upon the facility's 

license and operation within the regulations. 

Non-Occupaticnal-Unrestriced Use: 

a)Alpha Emitters (e.g. Ra-226, Po-210) 

Removeable: 

average: 15 pCi per 100 s9uare centimeters 

maximum: 45 pCi per 100 s9uare centimeters 

Fi :;ed ·.ch"tjti.-remoyable}"!: 
. . ·.. . .:. __ ,, ...... _,,. ··.;.':I;.-. 

ma::imum: 2250 pCi per 100 s•=juare centimeters 

Surface contamination is also expressed in decays per minute per 

100 s9uare centimeters. 15 pCi is e9ual to 33 decays per minute 

(dpm), 45 pCi is approximately 100 dpm. 
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Protective Action Guides: 

Guidance cf the U.S. EPA used to determine the necessity of 

takin9 protective actions during a radiation emergency tc protect 

the public from radiation exposure. Actions to be considered can 

inc 1 Ltde evacuation, she 1 tering, or ether measLtres to reduce 

radiation exposure. The dose e9uivalent PAG for whole body 

ranges from 1 to 5 rem. Usually the lower level cf 1 rem is 

Ll!:,ed. Th~ ran9e in recommended DE is used because other 

miti9atin9 circumstances (weather, fires, other natural 

disaster!::.). 

F'P,G t•Jho 1 e Body: 1 to 5 rem 
. .-. 
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Bacl(oround Radiation/Radioactivitv 

Concentration of radionuclides in environmental media. 

Soil: Ra-226 0.6 to 2 pCi/9ram 

Air: Rn-222 (outdoor avera9e) 0.10 to 0.15 pCi/1 

Rn-222 (indoor average) 0.80 to 1.5 pCi/1. 

Effective Do~e Equivalent to General Public 

Cosmic 27 mrem 

Terrestrial 28 mrem 

CosmoSenic 1 mrem 

Inhaled (Rn) 200 m~em 

Tn Bodv CK.Ra) 39 m~em 

Total (apprx.) 300 m~2m 
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Effect5 of Radiation Exposure 

Prompt Eff,.,,c:ts:; 

AcLtte Radiation E::posure Syndrome: (Whole Body ·E}:posure) 

Svndrc,me Dc,se Threshold 

Hemopoetic 100 rad 

GI 500 ;'ad 

CNS 2000 rad 

Leth~l Dcse LD-50 400 to 450 rad 

·Above 25 rad changes seen in blood cells 

Erythema Dose (skin redd~ning) 200 rad 

Radiation Burns 600 rad 

Tissue Necrosis/blisters 1000 rad 

Complete Tissue Death/loss )3000 rad 

Seri lit::,., 50 rad- temporary sterility 

Death Thr<?shold 

200 rad 

1000 rad 

5000 rad 

300-400 rem (permanent sterility single exposure) 

1000-2000 rem (perm. sterility exp. 10-14 days) 

Catat~c~s 200 rad threshcld sin9le exposure, 1,000-2000 rad 

·'act i ona t:ed c•:(posure. 
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Delaved Effects 

1 to 4 in 10,000 fatal cancer risk per rem 

1 to 2 in 10,000 genetic effect per rem 

< 1 in 1,000 developmental abnormalities per rem (during gestation) 

4.6 in 10,000 fatal lung cancers per working level month 

A working level month is exposure a~ 1 working level for a period of 

170 hours. 

. -
• 



Interior Fpcility Status 

Lac21 t ion E:-:pasLtre 

mF:/h 

0.02-.06 

Kelly (J.06-.25 

l<auf,-:;c.:,n 0.06-.6 

0.01-.(;2 

F:i?q: t. • 05-.06 

0.5-70 

LLlffl :i. r.OL'.S 0.5-50 

0.5-100 

7(i-25(>() 

Lec:,se:::I • (>15-2 

page 10 

Rn 

pCi/1 

1-10 

NS 

NS 

NS 

1-6 

1-300 

200 

200 

200-305 

14-117 

.. ··.• 

Contamination 

dpm/ 1CH) cm 2 

< 33 (R) 

Bk to 1. 6 M CT) 

<33 <R>, 73-333K CT> 

<33 (F;) 

...... 
'---~-. 
<33 (R) 

110 {R) 

16K-1M (T) 

11<-1t1 CT) 

241< (R) 

( ·=rDmov~Ll~, F=Fixed, T=Tctal F+R, NS=Not sampled) 
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Accid0nt ~ Impact Analysis 

Expcsur-2 Pat~= 100-2500 mR/h: 12 mins to 5 hours to exceed 500 mrem 

Rn: 200-300 pCi/1 (0.8-1.5 WL): 88 mrem to lung in 1 hour in facility, 

results 1r1 4 in 1 million lifetime risk of fatal lung cancer for 

...... 
. · .. 

E,.pcsur-~ R~t2; 10 ms source 8,250 mR per hour at 1mm, serious 

:::<; :r,s s.: .. ,·:.2 22,5,),) r.,:=:; F2t~ ho1.tr at 1mm, SE·rioLtS radiation burns in 

fi': i ;·; :..:. _.:;:. 

·2~L2~ti~! for lethal radiation exposures if multipl~ sources are 

In addition, if the sauces are leaking 

~:-il"'rr·,;;;,l c:,;pos:L:re/c:ont~lmjnation can resLtlt in serious radiation 

0;q:.e,s_;r"-~ prob le?a,s. 



.. . • 
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DISPERSION MODELING 

Lew probability occurrence of accidents with a large impact and high 

cost to remediate. Modeling conducted by Lawrence Livermore National 

Laboratory (Modeled Chernobyl). 

EXPLOSION 

Explosion: Assume 10 lbs TNT in facility (Bomb Threat has been 

received at the facility). 

Exclusion Zone: 300 meters (1,000) ft actual sources may be dispersed 

and present problems with direct radiation exposure problems. SLtch a 

dispersion would re9uire the closing of the Brooklyn Queens Expressway 

QE) • 

Doses exceeding the U.S. EPA Protective Action Guides (PAGs) are 

likely to occur at distances of up to 300 meters (1000 ft). Suggested 

protective actions (sheltering) up to 1 kilometer (3300 ft) would be 

highly reccommended. 

Resuspension of the deposited material could result in exposures of 1 

mrem per hour (500 mrem in 20 days). 



2 I- /Jo../ 

CD 
.. 
j 

~ orst Winds: 1 mph, F Stab 

I XPL: 
0YR COMM. EFF. WB DOSE EO 

N PROBLEM START. 1NOU88 0900 GMT 
LAST METDATA 1NOU88 0900 GMT 

INTEGRATED FROM 1NOU88 0900 GMT 

•• TO 1NOU88 1900 GMT 
MATERIAL - RA-226 

CALCULATIONAL HEIGHT 1.5 M .. CONTOUR UALUES ( IN MREM/Cl ) 
• 

A 
• • ~, I 0.03 so KH 

0.20 so KH 

0.86 so KM 

2.21 so KM 

3.74 so KM 

3- KM---
ARAC 

9000 FT 



page 14 

FIRE 

Fire: Assume that gasoline tanker containin9 5000 gallons and crashes 

into RCC radium stora9e area. 

Dispersal of sources: 300 to 1000 meters (1000 to 3500 ft) would 

require an exclusion zone. This distance depends upon the burnin9 or 

detonation of the gasoline tanker. 

Dose equivalents in excess of PAGs are likely to occur at distances in 

excess of 800 meters {essetially 1 kilometer). It is su99ested that 

protective action (shelterin9) be enacted1 at disi~nces of 8 kilometers -~ 
miles). Dose Equivalents of 100 mrem would occur at up tti~6 

kilometers. 

DE of 9reater than 1 mrem per hour (500 mrem in 20 days) at distances 

of up to 1 or more kilometers. 



2.l-NO\/ 

i 
N 

ors t Winds : 1 mph. F St ab 

IRE: 
0YR COHH. EFF. WB DOSE ED 

PROBLEM START 1NOU88 0900 GHT 
LAST HETDATA 1NOU88 0900 GHT 

INTEGRATED FROH 1NOU88 0900 GHT 
TO 1NOU88 1900 GHT 

MATERIAL - RA-226 

CALCULATIONAL HEIGHT - 1.5 H 
CONTOUR UALUES ( IN HREH/Cl ) 

> 1.0E+02 
0. 16 SO KH 

4.77 SO KH 
> 1.0E+00 

7.36 SO KH 

8.7S SO KH 
> 1.0E-02 

....._._..._.__.___., 
AREA COUERS 9.53 SO KM 

3 KH----1 
ARAC 

9000 FT 
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DISPOSAL 

Commercial Disposal Sites: 

.. ~ .. 

Beatty, Nevada 

Sou~ces: 7.5 cubic foot container method: $350,000 

Cask Method: Sl00,000 

Debris: $120,000 (Includes transport & Disposal) 

Richland, Washington <Hanford Reservation) 

Sources: 1. 5 Mi 11 ion {disposal fees only) ... 
. .... ::-

De:b r is: $125,000 (inc lLtdes transport S( disposal) 

Additional Option: DOE facility through Army Support agreement is 

available if the material is excluded from a commercially 

a,,.,ailable site. 

Debris: $20,000 

Sources $10,000 
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Sources; Type 8 Packa9e-high integrity containers (Casks) 

Debris; Type A package- 55 gallon steel Drum (Spec 17 H) 

Shippin9: Tractor Trailer 



l. Type B Packaging 

Type B Packaging (see Figure 6), must meet the general packaging re­

quirements and all of the performance standards for Type A packages. In addition, it 

must withstand certain serious accident damage test conditions. After the tests, 

there must be only limited loss of shielding capability and essentially no loss of 

containment. The performance criteria which the package designer must .use to 

assess Type B packaging against these empirically established hypothetical accident 

test conditions of the transport are prescribed in the Nuclear Regulatory Commission 

regulations (10 CFR 71.73) and include the following: 

I. A 30-foot free drop onto an unyielding surface. 

2. A puncture test which is a free drop (over 40 inches) onto a six-inch 
diameter steel pin. 

3. Thermal exposure at I ,475°F for 30 minutes. 
. .),,·-

4. Water immersion for eight-· hou'rs (tor fissile materials packaging 
only). 

Figure 6 - Typical Type B Packagings 

Package Must Stand Both Normal (173.465) and Accident (10 CFR Part 71) 
Test Conditions Without Loss of Contents. 

18 Gauge Steel Drum or Outer Cover 

\-- Inner 
Containment v]"yJ Vessel 

·. · · Inner l~u·;: J Containment ,:. !'. i~j Vessel Steel Outer Drum 
Shielded Inner Container 
Thermal Insulation 
Between Containers 

3" Min.-AII Around 
Top & Bottom 

::; I!: J I 
; . 

26 

Exterior Grade ¾" 
Douglas Fir Plywood 

~Lag Screws 

f'l_ j I 

'-;:...,i ::.:.,/ 

& . ~r 
. I I 

.,.. ·· ..-;::: ·' Rods 
~\..·· ...::;-::; 

't8~"<ri1: : j __ /, ! ~- ' ,_.. -­' ·S::::_ i ; 

., ........ ,,. ---··--



Specialized Disposal Containers 
''':"!""----------~;.(fi-. he111-\'t1c~eJr_ rmintilins 

,.. ____ ._, ,rn extc:11s1\·e 1m·entorv of 
di~I'' 1;-;.·1hlc- r.:1dw:iste cont:iiner-> which 
c111n pl, 1m:n t our c.:isk rleel and meet 
t:11· \·:m in~ nee Is oi the nuclear 
i11t!ustr\', Tht"ic rnnli\111ers .ire not 
u11I~· :1\-;11bl1le in ,·t1rious sizes and 
111.1kn~1ls. sucli as :;tJinless ::. lee! 
G.lt lJ,:,11 sleel and cross- linked p~ly­
ethdene. but also\\ ith varied internals 
i, 1r dc·111i11eraliziitinn. dt:\\'aletincr 
sulidificati,Jn. or encapsulation."'' 

In , cl<l iti@ td i11dustrv stan­
di1n I Lnnt,1ine1'S. we re,fu larlv· desian 
,rnd f;Jbri.:J!c speci;1liz~d containe~ 
tn meet U1e requirenknts of indi-
, i1 h 1.11 .:tl-it1, 111e1-s. This combinati()n 

Ea,;h 1:onta,r ·c! .s in.)r,:iugn1:, tr:sir;c anc 
1ns~&~1 1:'·J ';I -,A I() r~fl':'~3C 

oi ill\·en_tory ;:rnd ~,bility tn expedite 
pnxluction ot spe<:iJI rn1 1tainer:i 
enJble~ us to respond \'vithout costly 
delays m processing or shipping. 

Quality and safe ty to meet the 
highest s tandards 

All Chem-Nucle.:ir containers 
comply fully with state and fed~rnl 
re~ulations, while meeting our O\\TI 

stnn~ent standards of quality. Our 
Quality Assurance Division monitors 
the_ir design, manufacture, and appti­
cat1~n. A complete inspection. in­
cluding document compliance, is 
conducted on each container durino 
fabrication, al co.mpletion. and prio; 
to release for delivery to a customer. 

r 
i '::-:=-:::':.. 

~~~ 

H,gn lniegr,r1 Conta,ners ana Overoacks are ava,labte ,n 
a vat1e1y ol contlgurauons 

High Integrity Containers­
economical alternatives 

Chem-Nuclears Hi11h lntearitv 
Container-another intlust~· first~is· 
tl1e economical alterna tive io solidifl.·­
ing low-level rndioactive wastes. we· 
developed this container specificallv 
to assist our customers in reouJatOC\' 
complia1'lce and in minimizing dis-· 
posal ,-olumes. 

Chem-Nuclear is committed 
to impro,ing the technoloaies used 
in de:;.igning and fabricati;g disposal 
containers. Customers are assured 
that our containers meet or exceed 
the high quality standards the nuclear 
industry demands. 



hem-;\ucle:1r's r<1dwaste 
and spent fuel transpor­

tation ser'I ices ~re the industry's 
finest. most reliable. and most pro­
fessional. Because our customers 
require nexibility in scheduling and 
equipment use. we de\'elop transpor­
tation plans to meet t11eir indiddual 
requirements-ranging from per trip 
service to dedicalion of equipmenl 
Our neet of tractors. trai lers and 
casks can meet all the transportation 
needs of the industry-today and in 
the future. 

The vital link in radwaste 
management 

Chem-Nuclear owns. main­
tains. and operates a neel of distinc­
li\'ely designed vehicles including 
specialty trailers such as shielded 
\'ans. drop decks and lowboys. Our 
transportation terminals are strategi­
~ located to create"a. nationwide 
network of se1Yice outlets for 
increased efficienC\'. 

Our Transportation Division 
provides safe. reliable shipment of 
low-level radioactive \,·aste and spent 

fuel, Chem-Nuclear's disabling device 
is . 'RC-approved for meeting the 
di~1hling requiremeritsof l0CRF73.3'i. 

Rigorous safety inspections 
are perionned on e-;ery tractor and 
trailer before each trip. Three distinct 
examinations-by inspectors and the 
d1iver-technicians-are made before 
a Chem-Nuclear vehicle is cleared for 
the highway. And all equipment 
meets or exceeds Department of 
Transportation standards. 

Casks designed for flexibility 
Chem-Nuclear owns the 

indusay·s largest and most varied 
fleet of low-level radwaste transport 
casks. compatible ,~~th a wide variety 
of disposable containers. This flexi­
bility allows the shipper to maximize 
the amount of radwaste transported 
per shipmenl 

We manage our fleet of over 
60 NRC-licensed shipping casks care­
fully, for even more flexibility and 
reliability. This neet is continuously . 
monitored to ensure both reg1:1lato)y · • 
acceptance and expansion in antici­
pation of industry needs. 

.. 
Cro-:fi r~Ju , 1e:1( ~ I.~(.. ,...: c- 1· '.)~..::. $ r 11tl:)1ng C<,Sr.S (T,Q ... --: uU ;r,c 10,gc:.1 anc m o s1 
,,0 11~c Ue-=: ,n 1r,r: ,t•O:J~~, y 

Dri\l·:·~ \\ hu iHC ;d:;n 
le t.:h nk i:tn-; 

I 1 !\ :: ~ ~. - , , · • . ~ 11 : ; ~ 11 ·~i : H ~ ~ 11 ,11~~ I\ t 
ek:: 11L·'" ; , , q II t1:,:bp, ,r1:,tiun !>:- 'stem 
- :,c • \ '.i.: .. : ! c '.u lk 111)( l~\:' the finest 
pe1"111 1:1.:- : ti I tl\e i11d u~t1Y. Beyond Ll1e 
rt-quir...-•::;.:! 1!:- , ,i 11n j\"t :i prof2ssional 
e ::-,i:-!~ c-· · .. _ - ::n1 ! l ,,; d,~:-ciu11d. ou r 
dm·c-1· :~ _··,:·1 wi .i11:> l, ,h:L" 1.1.111111 an 
inttn-. :-. :· , •!!'.-' ' •l! \g t1:11 11 i1 1Q 1>rogram 
in r.: 1d1, ., " !' ~ii ,:, ,i-it r.,l:--. d1m::r s..1[el\'. 
ai.:c1uc:: : ::•r·, 'E: !H lt• lt ;1nd spe!lt fuei 
and hit.:.:; ,J, ,us I nriteii,il l1~1nspo1iation 
re'.2'ul,1!:,·,:·:-:-. 

- 1·:·,c- cnrn! in,1 ti1)n of highly 
ti:iined ;: .,·er· tl:'d l11icbns t1nd the 
l 1bt t:•::'. :: ~,, n t i-1! me:i l!S Lha t our cus· 
t<:1 ff,c:::· :::··.~t :! 1;; f'lUbi ic Gin hJ\'e 
cc,r,fidf0 • •• ~':' i1 1 tile- re:li~1bilil\ ·. sa fet\' 
i\ (H~ 1: .:,_- - '~(\- ' ,f C!1c:11-~ucleJt.'S -
t1:H:~!-·· ·~::\i1 ,n <;e!\ ices 

R,-oc. ,:. ... !.. :.=·=~- 1r ": ;. i:=:1.:in~ ~,r:- ::-€~c.~ rm£:O 
Vt::la,~ ~r : ::: " -=' 1 ,:: .""f;'. ' I tr- ;: 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

EDISON. NEW JERSEY 08817 3-3.20-01 

RADIATION FACT SHEET 

RADIATION EXPOSURE 

I. UNITS: 

a) Roentgens; milli Roentgens, micro Roentgens, Coulombs/kg 
(R) (mR) (uR) 

1/lOOOR 7/1,000,000R 1R=2.58 x l0-4C/ 

II. DEFINITION: 

a) A measure of radiation intensity, relating to the 
ionization of air caused- by--- x-ray --and·--gamma-ray­
radiation. Background radiation exposure rates in the 
U.S. typically range from 0.006 mR/hr to 0.015 mR/hr. 
Average radiation exposure from cosmic radiation and 
terrestrial radiation (exposure from radioactivity 
contained in the earth's crust) result in a yearly 
exposure of approximately 80 to 120 mR. Exposure to lR 
produces an absorbed dose of approximately one rad. 

RADIATION DOSE 

I. UNITS: 

a) rads, millirads, microrads, grams 
1 rad= 0.01 grams 

II. DEFINITION: 

a) A measure of the energy absorbed by matter which is 
produced by ionizing radiation ( including electrons, 
betas, x-rays, gamma rays, alphas, neutrons). 1 rad is 
equal to 100 ergs/gram or 0.01 Joules/kg. 

RADIATION DOSE EQUIVALENT (DE) 

I. UNITS: 

a) rem, millirem, microrem, sievert (SV) 
1 rem= 0.01 SV 

-------::- - - __ --------· -- . 
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II. DEFINITION: 

a) The rem is a special unit which expresses biological 
damage produced by all types of radiation through the 
use of a quality factor (QF). The quality factors are 
as follows: 

Radiation 
electrons, betas, x-rays, 
gamma-rays 

neutrons 

alphas, heavy ions 

l 

1-10 

20 

The rem is equal to the absorbed dose in rads times the 
quality factor. Therefore: 

1 rad (neutrons) = 1-10 rem depending on the 
energy of the neutrons 

1 rad (alphas) = 20 rem 

RADIOACTIVITY 

I. UNITS: 

a) curie, 
Ci 

II. DEFINITION: 

millicurie, ,'microcurie, 
mci uci 

1 Ci 
1 Bq 

,..~~ . . 
Becquerel,· p1.cocur1.e 

Bq pCi 
= 3,70 X iolOBq 
= l decay per second (dps) 

a) Radioactivity is the property of materials (nuclides) 
which are physically (atomically) unstable, and 
release radiation in the process of becoming more 
stable. This process is called radioactive decay, 
during which the many forms of radiation are produced. 
Depending upon the radionuclide, a single decay may 
result in the production of one or more emissions_ of 
radiation. The unit of radioactivity is called the 
curie, which represents 3.7 x 1010 decays per second. 
One gram of radium - 226 is approximately equal to one 
curie. Radioactivity in the earth, water and air is 
often expressed in terms of picocuries/gram {pCi/g) or 

,_cc_·-" -~-=-"-=0,p~ccic::uries _per lite~ __ (pCi/1). Some examples _o:t:_typical_ 
naturally occurring radioactivity level are: 

2 



Media 

Outdoor Air 
Indoor Air 
Soil 
water 

BIOLOGICAL EFFECTS 

Radionuclide 

Rn-222 
Rn-222 
Ra-226 
Ra-226 

Concentration 

0.05-->0.5 pCi/1 
0. 8-->l. 5 pCi/1 
0.5-->2 pCi/g 
0.01-->2 pCi/1 

The following is a list of some biological effects 
various radiation absorbed doses: 

from 

-

Biological Effect Absorbed Dose (rads) 

Death LD50130 

------------------------ Sterility ---------- -·· -

450 rads (single dose, whole 
body) 
50-->300 rads (single dose to 
gonads) 

- -- --- --- - - -------· 

Radiation Burns 

Fatal Cancer Risk 

600-1,000 rads (single dose to 
various body parts - hands, 
skin, etc.) 
1--4/10,000 per rad 
(cumulative lifetime risk) 

------ _________ ---:·- __ - -----------~-- - -- - ----···------
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Accad1mt:!nt B 

U.S. NUCLEAR REGULATORY COMMISSION 

3-3.20-02 Gw 
li.\:--:l>lll'7 X: 

OR Ir fNAL 
FEBRUARY, 1982 

A.Pf'ENOIX TO REGULATORY GUIDE !.29 

INSTRUCTION CONCERNING RISKS FROM OCCUPATIONAL RADIATION EXPOSURE 

. This inmucuorul material ii intended to provide the 
user w11h the best 1vtil&ble information concemin, what is 
~urnsnlly ,nown about !he health nslts from exposun to 
1on,z1.nc radt.ation. 1 >. quernon 111d ans..,er form11 hu c,een 
used. The questions were developed by the N RC staff in 
~onsulU1ton wnh worken, uruon repre1enta1tves. and 
:,censee represent1uves ex penenced UI nid1111on protecuon 
tnuu.01- Rult esumates have been c:ompiJeJ from numerous 
source, renerally recogn,.u:ed u reh.ablc. A bibuos,:aphy is 

1nclu.ded ior the user 111terested :11 furtJ\er stud). 

• • • 

I. 

Risk ell\~ dcfineJ 111 generu u the probability (dlancel 
of tnJury. ill.oea, or death ruultlJlC from some acanty. 
Howev:r. the perce~1on o( rt.u: is &!fected by how the 
1ndiv1dual v,ew, iu probability and its wv-erity. The ifttent 
of this docu'.Tlent is to prtmde estimates of and explain the 
basis for poaible risk oC iajury. ill.nea. or death readtin1 
from occui::.toona! radi.attoa ei~n. !,See Oueltion1 9 and 
l O for esumates u( radiation risk ud CQa,pariJone W1Ul 
other types o( nslt.) 

1. Jtt.v, - ,,.. ,,...,. 1-ldt rf/et:tll of .. ,.,.,,,, ,. 
,cJtaao,c! 

Some or tt, .. ,1raltll ef!ects that npo11.1re to radation 
rr.3y eause lR cancer (includin1 teulr.emia), birth defecu in 
the furur! c.ltiiJ.en o( expo,ed parents. 1.nd c.ttancu. 1 

7:,ese e!! ects ( with uie na:ption of senecc effects) ha•• 
bun obseneJ ill studies ol medical radic.&ociln. uruiu111 
millers. rad.iu~ worlten. and nadiodlenpy patiena who 
ha~ received larie doaea of radl.atioe.. St\ldiea of people 
e~pc:seJ to radi.ltion from atonuc weapons ha•• also 
prov1dea d.au on radiatlon effects. In addition, radiation 
ellecu stuJ.ies w,tJl laboratory uu.ma1I haft pro.;ded 1 

Laree body n( data on radiatioa-i.aducad laeMtJI effec:u, 
U1ciudin1 ~netic ef!ecta.. 

The obt.e1""1tion1 and studies mi:ntioeed abeffe, hr:,wever. 
111•olve lcvels ur radiation upoaare that are rnuc:11 hiper 
I hundreas ol rems) than those permatted occup11:1onally 
today ( d rema per year). Althou&,11 studies ban not shoWff a 
cau.,.ffect relationship betw•n lluJtJa d'fecta aad current 
le•ell of occupational radiation exi,oaa.re, ,t ii pNdeat to 

t t .... 1u1 111clia11oa co .. u of -v • , .... ,arttct• llldl • 
p,a111a, t1c11. • 111111• tMlauaa e1111ned lro,w '"' iaullft _,..,. _,en. ....... •lle0f•4 bf 1.1'1'1111 , ..... caa ca • dlealelll 1114 
,., ... 4 ..... . 

1T!le ,..-II Ille 1111it of 111uaun f« l'lldiaU- 4oN •II Ntat• 10 
111• IMOk.1114* •ll•t of llM •-M4 l'Miatiaa. ..~ . 

• 

The b1olocic:al e({ects that are known to occur after 
ex posun to htJh doses (hundreds or rems1 ) o( radi4UOn ue 
discus.sea early 1n :he document: disc11SJ1ons ot the Ht.I• 

:n:ated nu.s from the 10w oceupauonal oose I <.5 ""'' per 
yeu) foUow. lt 1s 111rended that thu u,formaoon will 11eip 
develop ui attitude of healthy respect for tbe nsks a.ao­
c111ed with radiation. rather than unnecessary fear or lack 
o( concern. Addiuonal cu1da.nce is bei.nC or will be deveJ.. 
oped conoerrun1 olher toptCS in radi.atlon pT'Otection 
UW\Ul'-

• • • 

usume that tome health eUects do occur 1t tbe lower expo-
1Ure levelL 

). W>i..st ii 1ftftl:III OJ' protftpl t/ftctz, dd11ytd t/ftea., uid 
pn,rw: 1ff•et1! 

1. Prompt effecu ue obset"lable shonly after rec:emn1 
a very large dote ill a short period of time. For eurnplll, 1 

whole-body 4 dote of •so rem, (90 times the a11.11ual dote 
limit for routin, occ:i1J}ational exposure) 111 1n hour 10 111 

avence adult will cause vomit1111 and diarrhea wuhin a few 
hours; 1011 ~, llau, fner. and weipt loa withi.D • few 
weeb; and about I SO pera:nt c:Jl.ance o( deatJa widtin 
60 ~yt wit.llout medical trutmasL 

b. Delayed d'fecu 11.1ds u cua:r may occur yean 
alter expo11,1n to radiation. 

c. Genetic e(fects can occur when then is raditti->n 
damace to tllfi aenetic material. These effects may show up 
u bi.rtll defects or other conditions in the futute children o( 

tbe upoeed · ladmdual and 111c:aiedin& 9£nentions, u 
demon1tnted in animal e:11.peri.JnentL HoWeYet, exce• 
aenetic e{fects clearly caused by radiation ha•e 11ot been 
oba:rved in human population• expoted to radiation. It hu 
been obsel""ed, boweTer. that nid1auon can ch~ae the 
aenes m cells ol the human body. Thus, uie possibility 
exi.lU that pnetic effects can be cau,ed in humu1 by low 
doses nen thou&,11 no direct nidenc:11 existl u yet. 

4.. Ire -rar protte tio111, wit/di ttf/llC a - of_,, eo_,,. 
to di• Nlf.C1 

The mlia coacan to the N RC ii the de!.ayed incidence 
of cancer. TIie clluce of delayed caacer ii bellffed to depud 

3c:a&.11acta dlffff frtt9 otll• l'lodlatt. tffllCtl la Cllal I UfUdll 
le ... of 4- 10 die leM of Ille .,. (•JOO ,._I II rwqllll'M Mlon ... ,-~ . ... .. ........... ·····-

411 II llllll«tMt 10 4ialUlc,aiaa tltf-11 wtlqte•body aad p&rti.1-
bodf up011Ut. 100 rw- 10 11,e ,..Ole boJr wl "•" mor11 effect 
UIM 100 10 1 llu4. Fot •u111p1e, .. ,_,. ot I luul4 -uld affect I 

-· fl"ICdoll of LIie "--- •4 a liaiCld P~ al 11M lllia. , , 
1.29-3 
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• 
->ft how mucl! rad~uon npo11.1re I r,cnon Sl!tS. therefore. 
e.-cry reuon.tblc et!ott lboulJ be made to 11:e.ep u po~rea 
low. 

One theory 11 that r1Ja.t1on c:.an J.imqe e.'uomot0mn 1n a 
..:ell. anJ the cell " then directed alone abnormal powtt& 
f'lltem1. Another is that radiation re_uuces Ute bod)', 
normal ,csisunc:e to e1.1sun1 v11uscs which all then mult1ply 
and dani11e cellL A thttd II th.u rtdunon acavates an 
existi.nc •tNS in the body which then uucu aorm.aJ 
:ells c:.aus,nc them to srow rtpidly. 

__. 
lrT,med111e or prompt effecu a.re •er, unJiltcly unca 

tarcc exposures would !!,Qrmuly occur only if there were a 
1enou1 ndi.adon 1eddenL Accident rst• in the radiation 
u,dusuy ha•e been low, and oruy • few acc:idenu luYe 
!"e1Ulted i.a up01Urc1 n.ceedinc th.c: lep.l limits. Th• probabil-
1ry o/ xriou.s poetic effocta iA the future ch.ildntn or 
worlten II esumated in the BEIR J report, bued on 1Nm.\l 
srudres. ar IHI than one-tb11d that o! delayed c:ancer ( 5~ S 
yeneuc effecu per m.(lljon n:ms compared to 160-450 
aneer ca.ses). A cJunr undenu.ndi.n, of the cnue-etfeet 
relationship between radiation uid !tum.an seoetic effects 
will not be pos,able until addit:aona.l re.mucll studies are 
completed. 

.5. i.tlt•t u rlu di/ftrTttct ~n-ett •c:vr~ tDtd cJr.rt11tic 
trpOIMl"ll! 

Acute radi.atioa exp01Ure, wltich au•s prompt ef!ects 
a.nd may •• JO c:au• delayed e{fecu, uaa&lly refera to a wie 
Jo• of ruli.ation reeeiv-ed in a short period ol time; fot 
e:u.mple. 450 n:ms n:ceived 1Withi.n a fe"' noun or lea The 
effects o{ ~cute u posure1 a.re well known from lfUdiu of 
radiotherapy patients, ,i,me of whom re~ whole-body 
does: atonuc bomb nett.ms; and the few accidents that 
h.ave OCCWTed in the early d.aya of atomic wupona a.nd 
reactor deYe.Jopment, indurtrial radiocnpby. md nuclear 
fuel proauma. There h.lYe been few ~pationa.1 incidents 
th.at luve resulted m l.arp exp011&re1. N1lC data indicate 
that, on the an:n.ce, I accideatal overexl)<NIUtll i.n wb.idi 
&.ny llClltll ryruptom1 tre ObleT"Nld oc.c:un e,acll year. Wost 
of the.le oeew- i.n uiduttrial rad.iocnpby and iJffiXn e,q,osq.res 
of t.tle hands rad\er than the wbow body. 

Oironic exl)09Ure. •hicll may cau• delayed effec:u but 
not prompt eHecu., ,..!~rs to unul do- reari'red repeatedly 
over :one ume penods. for example, 20-100 rnnun ( a 
micm IS one-lhous:.,..ndth of a rem) per -.it n-ery week for 

..:n:r.al years. Concem with occupauonal radiation risk is 
;:~:nanJy focu•d on chronic eitpo,IW'II to low '-"la ot 
ra,.11.ation OYCT 1041 time periodl. • 

6. How doa IWdidtiort C81# anc-n1 

How radiation c:.au•s cancer ia not -U wadentood. 
It b 1mi,01'1ible to cell whether a 11sn=n cancer wu cau•d t,y 
r.adi.atlon or by ,ome other ol the many appannt cauas. 
ltowever, most dix111es an c::1u:1ed by th• intenctioe ol 
scYer2.I facton. Cenenl physic:al condition. inheritad tn.iU, 
ace. !ICX. and exposure 10 other c.ancer--c.ausanc apnu •cla 
.is c1guette smoke ,re a few posaible contnbulinl factors. 

1 • 
T1'e Nu_ .. Acad41 .. , of .sc-... •taolWl•d • COfflffllflN .. 

'"• IMoto01:u £tfecia or ton1I111e ltadll•- (IEJIO w11- 1910 
tt!HW1 - 111e wffee1a "" po1JW&IIOftl of u,-rw to,_......_ of 
IRfttGftC tS4illlOII Pf0"4a llllldl ol Ille llecllaro-4 ,_ 11111 ...... 

Wh.at ii known is that. i.n croups o( hictuy upoad 
people, a lusher than norm.al incidence of c.a.ncer ;. ob•r,,ed. 
HicJ,er th.in normal rates of c:.ancer ca.n abo be prod~d ut 

laboratory animals by htsh levels o! radi.at10n. An i.ncreU111d 
111c1dence of cancer has not oeen de monatrated. at radiation 
levels belo"' the !'4RC limits. 

1. If I rrt:r:lwt • radillriart dox. dMi dwr _,. I ant 

CffMIJI ta r,t c•-r1 

'<01 11 ill Everyone ,eu I radi.auon dose every day t see 
Quest ton :s l. but most peoote Jo nor Jet cancer. Even with 
Jo,es of radiation far above leg.al hm1ts, mosr tndiv,dual:s 
will experience no de!Jtyed conaqueaces. There is eYidence 
that some radiation da,nase can be repa.ind. The danp·r----­
from radi.auon ii much lilr.• the d.anger Crom ci.;arette amou. 
Only a !nction of the people who bruthe c-pnue smolce 
eet lune cancer. but there ii 1ood eMdenu th.at smolunc ·. 
tncreu.es a pel"IIOn · s c.ha.ac:ea of ,ettinc lu nc c.a.n cer. Similarly, 
there is evidence that the l.user the radiation do•, the 
luier the i.na,,ua U1 a penoa 's c.ha.nces of fettinl c.a.ncer. 

R1di.ation ii like most ,ubata.nces that c:,use c.a.ncer in 
that the effects cu be •en dearly only at hi&h doset. 
Eu:im.ates of the risJc.a of cancer at lo• levels of ei:posure 
-an derived from data 1•1lil1ble for u:posures at hish do• 
le-tel.a md hl&h dON rates. GenenUy, for radiation prot.ec:bon 
purpoea the.a eatim&tes an made Wli.n.c the linear model 
(CIJ.MI l m Fil',lre l). We hSYe data on he.a.Ith effects at hi&h 
doaes u shown by the 10lid tin• in Fi.au• I. Below about 
I 00 rems. studies h.an not beea able to accurately meuure 
the risk, prunuiJy becau• of the small numben of upos.ed 
people and bee.au• tl\e effect i, snwJJ can pared to difrerencea 
i.n the normal incidence from year to year and place 10 place • 
Moet x:.nti.sta belinll th.at then ii .,me decree or risk no 
mattff how small die doa {Culfta 1 and ·2). Some tcientiltl 
beJ.iirn that th• ris.lc drope off to zero at 1011111 low does 
(Curve 3), the thresaold effect. A few be1wve that risk 1,e..,1s 
off so that nen YffY snw.l dose~ imply a Jisnilicant risk 
(CurYe 4). The majoriry o( sc•nuau today endo,- eithef 
the linear model (CU"e I} or the li.nu.r-quadrwc model 
(Cur,,e 2). The NRC endorsas the linear model (Cl.arf9 I), 
which shows the number o{ effect.a decreuillC u the do• 
decre--. for rad.iatiOll protection purpota. 

It is prudent to usume that smaller do•s lla•e ,ome 
chance ol caUIUIC cucu. Thia is u tnae tor nanu&l cucer­
c.ausers mcb u mn.lJ&ht and natural radiatioll u it ii for 
thoee that an man made IUCb u ciprettll anolr.e, lllltOI. and 
man-made radladoe. Al nea "l'Y small d011t may entail 
some sm&ll risk, it follows that no do• should be talcen 
W'tthout a reuon. Th111, a pnncii,le or rai.li.atio_n protection=-=~==="'"·-=- ·. 
is to do more thaa merely meet the ulowed rec,&Jatory 
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Figure 1. Some proposed models for how the effects of radiation 
vwy whh doses at low leveu~ 

:i1111ts: doses shool<! be kept as tow u is n::uonably ac:.ltievable 
I ALA.RA). . 

We Jo11·t le.now eaktJy wbat the. chances IA of pttinl 
_;in.:cr fto111 a low-level radiation dose, but - can make 
011matei. b:ucd on nte!Ulve scientific lcno..,ledp. Th• 
t;uni.tes.Jf c:iiliation risks an at least u reliable H estimates 
for the ~ffe,;u from any chemical hazard. !kins expoeed 
to lypicaJ occui::itional raJ.iation do-. is taltina a cbanc:a, 
but that chL-,ce is reason.ably well uade:stood. 

I; is impactant to undenund the probability factors 
h~re. A umilar question would be: Ir you select one card 
uom .:1 tull J~clt, ..,;JI you cet the ace of sradea? This 
question .:annot be an,..,cred with a simple yes or ao. The 
best an"'er is that your chances .,.. 1 in Sl. Howeorer, ii 
l 000 people each select one card rrom fuU dec:kl. we CUI 

_ ,redict that about 20 of them Wlll ,et :m ace of spades. 
·- Each person will have t chance in S1 of dra..,;na the ace of 

,pades. but there is no ..,,y that we C3JI predict which persona 
wt!J set the ri&ht card. The issue is furthct complicated by tbe 
fact that in I ar2win1 by I 000 people, we micbt pt only 
I S succnxs and in another perhaps 2.5 correeto_~da in 

I 000 draws. We can say that if you receive a radution dose, 
you will lwvt increased your cb.ancH of evenru.a.Uy, dntlopina 
cancer. It is uiumed that tbe more radiation eq,oaan you 
set. tbe mo~ you inc::e.ue your cb&ncu of cancer. 

Not all worlten incur the .. mt level of risk. The radia­
tion risk inculTl!d by a worker depends on the amount of 
dose receifld. Under the linear model explmed above;• 
worker who recciYea S rems in a year incun 10 times u 
much risk u another worker (the same ace) wbo receffes · 
only 0.5 rem. The risk dependJ not only OD the amount of 
dose, but" also on the aae of the worker at the time I.he dose is 
received. This ap dilference is due, in part, to·the fact !hat 
a youna worlter,llu more time to me than an older worker, 
and the risk ii belie..id to depend on the number of yean 
of life foUowin& the dOl8. na mOR yun ltlt. tile waer 
the risk. It should be c:1ev Wt. nen within the reculatory 

- - . dose limits. the risk may vary I p-eat deal Crom one worker . 
to another. Fortunately. only a ffry few worlten rece1Ve 
doses near S rems per year: as pointed out in the 1ns-r to 
Question 19, the averaae annual do• for ail ndiatioa 
workers ia less than 0.5 rem. , , 
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, reuonable 1.om('u1~n 1n•o1we, c,r,n.urc Iv lhe wn ·, 
rJy~ l'rcuucnt 1n0fl ~tro,ures rru•n.lt' tune for lhc SIi.in 10 
"' 1'411 .t,n a.:ute u r<1Wrc tu I he 1un .;.1n re,ult Ill ra1nful 
.m1n11,,c. ~nd .,,,.cm•c exf")sure ha, ,...,en -.hown lu ,;;.iu.1.e 

i,.,n ,Jn.er llu,..c•cr whether ctou,ure 1n the sun', nyt 1, 

TA.BL£ I 

Es11ma1e1 uf E.iceu Cancer lncidencr from Espoaure 
ro Luw-Lesrel Rad,111;,n 

,nurt trrn, or spre:id over time. '°me 111 1ne ,n,ury II not 
rr-paueo ,nd may eventuaU, result u, u.in 1..1n .. er. Source 

."-lumber of Add111ont.11 Ca.ncen Esum11ed 
10 Occur m l Mtllloo People Aher 
Espo111re o{ Each to I Rem oC Radiation 

The effect upon ., croup o( worlr.e!'l occupauonally 
ex posed to r1J1111on mav be an in1.--reueJ u,1.,dence o( 

cancer over an..t abo•e the numoer oi cwcen lhll would 
:.orma.Lly ,e expected u, that croup !:a<.:n ex posed 1no1v1dual 
nas an U\Cn!ised probabtlHY oi t.l'lcumnc su osequenl c:in.:er 
We .:.ut say that 1f I 0.000 worken each recervc an additional 
I rem u, a yeu. that croup IS more li!..ely to have a Iarier 
1.,c111cnce of cancer than I 0.000 people who .Jo not receive 
the adJ111ona.l rad1.111on. An esumate 01 the U\Cn!UCd 
;,robabtl11v at cancer from lo,.. ra<li.auon do,es dch•ered to 
1Jrge ;,:rouris ,s ,,nc measure oi occuoauonal nsic .u,d IS 

,ltscuued 1n Ot.csuon " 

8. '-'':~i rr04'PI of t:r;,wrr 1t'iefltut1 h•H 1Ndlwd tit• rule 

from upa,u,.., to radianortf 

,n t-156. the :'1,iuona.l Ac..1dcmy of Sc1encuesubl.is..hed 
JtJvucr, -:umm111ees to cons.,aer rid1at1on nus. The finl of 
these wu the Advisory Committee on the B1olo11c1l Effects 
or Atomic Rad1auons (BEAR) 111d more recently 1t was 
renamed the AJvisory Committee on the B1olo111~l Effects 
·:>t lonm.nc Radauon (BEIR). These cOR11'1Utteet haYe 
penod1.;,.1Jy reviewed the extensi•e rucareh beu,c done on 
the !lea.t~b- effects of 1on1..ttn1 radatlon and hawe published 
es.imues of the nslt of c:.ancer from eiti;?OSUl1! •to radiation 
i I 9 TI an<1 l Q!li BEIR ~orts I. The lntemattonal Co1111TUS1ion 
on R .. a,ologic;&J Protectlon (ICRP) an..t the Nauonal Council 
on R iJ1auon Protection 2nd Meuurement ( NCR.P) are two 
other ~oups of sc1ent1st1 who ha~ srudied radiation efrects 
1.1\d publl.shed 1 ___ .-mmat~s (ICRP Publication 26, 1977). 
The~ rw(\ "10UPS have :io government atfilatton. In 
:.J.:1110:i. the Unitea Sanons cstabl.wlcd an u,dependent 
study group that publ.i.s:i..ed an u1enS1ve ~pon in 1977, 
..ncludutc estimates of euoer risk Crom ioAW111 radiation 
l UNSCU.R. l 977). 

Several indiv1duai reseuch croups or xientista aach u 
A!ii:: S1ew:1rt, E.S. Gilbert. T.F. Wancuso. T.W. Andenon. 
10 :ume a few, have published studies c:onamun1 1o-1evel 
rsdiation eCfecu. The bibliocnphy to this append!Jt includes 
senr:al uncles for the readet who wishes to do furthu 
uudy. The BEIR-30 report indudes anaJysil ol the work of 
many t.ndependent rueuch.en. 

f. ..,_, ~ tit, ,nt_,,,. of die rule of a,rt,:rr fro,,. l'W4iill­
noa u,0111.rY! 

11,e .;ancer rislr. esamaca (dlavelofled by the orpniu­
uo111 identified in Q.ntioa I) an pn•nt1d. 1ft Table l. 

In :an effort to expl&i.rl thl si&nifi.:anca of the,e estinwtes; 
we w;JJ use U1 1pproaamate avetaae of 300 n:cess cane.er 
c.a<es per millloa i,4ople, eac:n upON..t to I rem ol ioa.iz.ia& 
, .. JiatioL If in a poup ol 10.000 workers eacn recer,ea 

-~ 
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BEIR. 1980 

ICRP. 197"1 

UNSCEAR. 1977 

::oo 

150-350 

1 -'.dt.htaon&i mean.& 1bo•tt th~ nur maJ tl\Ctdancf' ul cue.et. 

t, '11 thret- pouc,a Nt1mated oremature .scatf\1 froffl rad.ultn"'· 
u,duud ~ancen. The Nnencan Cancer Soact'I' "• ,... .. ,.u,,· llaHCI 
thll only 1110ut one.nail of &II C&ftCor .,..., .,. fatal. T'hua. lO 
Nunuta 1AOClonc1 of cancer. 11,a publllll\cd 11u,..,....-« 11tult1pli.d 
t,y l. 1'401• 111a1 cha 111ne poupe - ,a clo• ...,..,. ... , °" Ille rva 
of MMS.latl--utducad cancer. - -----

I rem. we could esumue titat three would <1evelop cancer 
because o( that exposu~. &!though the actual number coutJ 
be more or less than three. 

The American C.uicer Society has ~ported that appro:si· 1 
mately 25 percent of all adults 111 the 20- to 65-yeu ace 
bracket will develop cancer 1t some time Crom all poss.ible 
c.au1es such as smolti.n&. food. alcohol. drup. ur pollutants. 
and natural background nidtanon. Thus tn a.ny sroup of f L 
I 0.000 worlten not exposed to r:adt.atton on the Job, we can( c­
expect about 2,500 to duelop cancer. If this enure p-oup 
of l 0,000 worken -re to receive an occupational radiation 
dON or I rem eac.b, we could estimate t.luat three Addition.al 
cases m1'-11t occur whicll would g.ive a toul of about 2.503. 
This means that a I-rem dose to each of 10.000 worten 
rruant i.nc:reue the .:ancer rue from 25 pet'cent to 25.03 
percent, an incru,e _of about l hundredths of one i,4reent. 

As u i.Ddrridual, i( you.r cumuLltin occupational radia- ) 
tio11 doa is 1 rem, your clwlc:es or ne11na.Uy deftlopina · 
cancer dunnc your entire li!atime may ha.,. increued t.rom 
2S percent to 25.03 percent. If your liletime occupationu 
do• is l O ~ms. - could estimate a _:S.3 percent ch~ce of 
de<t1elopin& cuc:er. Uana I sunple llileu model. a lifttune 
dote of 100 rema may haft lncreuad your cb.aac:a· of 
ca.ncer bom 2S to ll percent. 

The normal c:huc:e of deve!optn& cancer if you receive 
no occupanonal radiat.1011 do,e is about equal to your cbanee 
of 1ettinC any spade on I sin&le draw front a full d1clc oC 
pl1ytnc carda, wtucll ii one chance out of four. Tha addi• 
tionaJ chi.ace ol d..elopiq C::UCllf Crom III occui,atioaal 
exi,oau,a ol l ram ii lea uw, your~ or dnwuia aa 
ace Crom I full deck of cuds t.bne times ill I row. 

Since c:.am:er resultin& from exi:ioNre to rafiat1on usaaUy 
occun S to lS yean alter the exposu.r9 and a.11e.t1 not ill 
c:anc:cn 1111 fatal. uaotbu uaful measun ol risk ii yean or 
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TABLE? 

Eaumatrd Lota of l.i(r Ex~ctancy fra.m Health R.1111tu1 

Hu.Ith Ria.It 

Smoi.ina 20 Cl$atenes/Jay 
Over,,,~1cht foy :O'iol 

E.sumatH nl Days uf 
Lile lxpcctanc, Lou. 

A•erace 

23'70 (6 S yean) 
985 ( ::_ 1 yeus) 
43S ( t.:! )'CUI) 

::co 

\ 
\ 

I 

\ 
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Ille !'C~cuncy lost un tne 1ver:.p from .a ndi.auon-11\duced 
can.:er It lus been ewm.ated 111 scvenJ uudaes that the 
••erase loh ol t.,le u~ct:ancy from e1 e,oSL1re 10 rad1auon 1s 
.,,ou1 I J.ay r,.-r re111 of u r,=re. In uther word,. a perwn 
eqw,w:d ,., I rem .,f raJ1.1t10n may, on the 1ver11c, lose 
I ,tJy ol hie fhe worus '"on the 1•en.1e ·• are 1mpurta.ot, 
however. ~c2us.e the person who aeu cancer from ud1.1uon 
may lo,e several ye.an of life e1 p~ancy wrule lus cowori.ers 
suffer no loss. The ICRP unmated that the JYenie number 
of ycus of life lou from f.lu..l induuri.aJ •cc:idenu ia 30 
,.hile 1ne averace nu-nber of yean of life lost from I fatal 
n01.111on-u,0uced c.ancer is I 0. The snoner lo• ol life 
e,q,ectancy 1s due to 1he delayeo onxt of c.an~r. 

It IS 1mportlJ1t to re.wze 1h11 the~ nu numbe:s ire 
only esumates. MJJ1y di!ficulues ue involved in deS11J1in1 
rese:ucn studLCs thit can accurately mu.sure the unall 
,n~rea~, u, cancer ,as.es Jue to 10.., exposure, to radiauon 
.l comr,ued to the normal rate of ::.ancer. There IS still 
unccrt.unty .and a great oeaJ of controveny with reaud to 
estimates of radiauon nslc. The numbers used here result 
from m,J • .:s 1nvolv1n1 ltiah doses and ht&h do• rates, and 
1h::~· m.:iy not 1pply to do,es at the lower occupational 
:e-.els of c.t1>oswe. The NRC .nd other agenc1e, both in the 
United S1~1es and itiroad ~ 1;ont1t1u.in1 extc~ve lon1·ran1e 
:e·.e:ircn programs on radi..aUon ruit. 

All ac:i.:ients combtned 
Auto a:c:Oents 
,U:ohol conNmption (U.S. average) 
Home accidents 
Drownin1 
Natural bacqrow,d rad11t10n. 
cakulued 

Mcjica! J:aµiosuc 1-rays I U S. 
aver.ace:. caJcula1 sd 

130 
9S 
41 

8 

6 
I 

Some mcmben of the National Acadc:ny ot Sciences 
B!:IR Advuory Comnuttee and othen feel that rislt.est:u:natu 
'n T Able I ue hl.4her than would actually occur and n:pre,ent 
"" upper liir.it on tl'le risk. Other scenri.su beilffe that 
the em:-:iates are low and that the ri&lt could be higher. 

• t.luwever, tl'!'e,e esom1tet ue eoruaoen:d by tile NRC staff 
·· to ·be the best anil.a.~le thJt the worker ean use to make an 

U1formed decision eoncen'linl accepu.nce of the risk.a~ 
c:2ted with exposure to radiation. A worlceT who decides to 
3.:cept tiu, ri.slt should rnali.e every effort to lteep exposure 
10 rad1au0n .,LA~ •.• to avoid unneee-.ry rislt. The worker, 
after all. nas tr.e f;J"lt line responsibility for protect:in& himtelf 
;,err. raJiauon hazards .. 

I Ii. How CJUt - co"',,,,,. ~ ,vk ro o din tlllb of 
itNltll rala! . . . . '.j • 

Perhaps the most u•ful writ for COffl1'ari.lon a111oa1 
ne:.lth nslr.s IS the aven,e number o( days of life expectucy 
!i>~t per uiut of u e,oau.re to eacll l)&nlculu health risk. 
F.snmates are c:.alculated by looltin.t Ill a \.use 11u111ber of pcr­
'->ns. ruordin& the ip when duth oc:cun ftoffl appvent 
..:..ausas, anJ estimatin& the 1nu11ber of c!ayJ ol lif• ICIIIC u a 
resw! of thl:3C euly deaths. Tbe total numbet' of cSayt of 
life 1011 is then aYenpd over tile total lf'OUC, obannd. 

Seven I studies have compared the pro1ected IOU o( Ufe 
expectancy ruwtint from UP<,lalre tcr radiation with other 
health -risu. Some n:pre•nt.atiTc aumben an praeated ia 
T.able 2. . 1 . 

These estimate, indicate that the health riw frana oa::u• 
. p.itional ndiation exposure lff smaller than the risks UIO­

c11ted .otith many other event.101 acUYities we encounter and 
.iccept in normaJ day-to-4ay act1riaa. · • 

> 

A.1.1 catastrophes \cuthquake. etc.) 
1 rem occupanonal radiation dose. 
calculued (industry average for 
the htaher·dose job C2te1ones IS 
0.65 rem/yr) 

I rem/yr for 30 yeus. calculated 

3.5 
I 

30 

( 
1 A.daptcd fro"' Cohn 111d LM. u A eau•o""' ol R»•," Huldl 

l"tty,tl,Q, Val. 36, J11111 I t'19. 

A second u.seful comparaoa iJ to loo« at estimates of 
the ~a1e number of days of life ui,ectancy lost from 
exposure to radiatio• and from c:ommon u,dust.rw accidents 
at radiatioll·rel.ated !ac.ilitics and to c:0111pare this number 
with. days lost from other occupational tccidenu. T.able 3 
showt avenae days of life expectancy last u I re111lt of 
fatal work-related accidents. l'lote that the dau for oceup .. 
tion.t other than radut1on related do not mclllde de2th risks 
from other possible h.atuds such as upoaure to toxic chen:i­
i<:als, dusts. or unusual tem~nuun:s. Note a.150 that the 
unlikely occ-upatiou.l exposure at S rem1 per yaar for SO 
yean, tu cnui.mun1 allowable rislr. Ind. may rnwt in 1 

ri.111: comparable to the n....,_ risu ia millmc aad heaY')' 
coaatnac~on. 

Industrial accident rates in the nucleu industry and 
related occupational anas have been relatively low durt:n& 
the entire history of the industry (see Table 4). Th.is is 
beUe,,ed to tMI due to the early and continuin1 emphasis on 
ti&,bt safety controls. The relative safetY of Yu,oua occupe­
tional are.u c:aa be seen by comparin& tha pTObability of 
death by accident per 10.000 worlcenr over a 40-lfeU 
workinl lifetim-e. These fi,ures do not include desth 
lrom possible c:au•s tuch II exposure to toxic: chemicals or 
radiadon. . . . 
l l. C.... • -,tn btto11111 itftrilll or impotnt from «cv,,.. 

nonlll ,wdlltl'io11 ur,o•rw1 

Observation oC ndiation thenpy_patients "'ho receive, 
localized upcaurea, 11sually spread aver a few wceu. has 
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TABLE) 

b1tm11ed loss of lite E:1 peclan.:y horn lndiutriaJ Huard.s1 

lnduury Type 

·\II 1nJustry 
.rr~Je 
\IJnur ,ctunna 
5cr,1c,: 
; 11.J'-ernrnent 
Trm;oort.:ir,on JnJ utilities 
\gn.;ulturc 

( _,ns1rJ~t1on 
\tinll't~ Jntl 4uur"'·,n, 
H.J,.,r,un J • .:1tl•:nt~. JcJt!l from 

,. ~"""·re 
R,t11a11..i .. ,!····: ur O o5 rc:n1yr 
'•r•L.tr> J•erJgd for 30 years. 
• Ji~".Jl ... r,·u 

l<JJ1.1:11,n u_,se 01 5 rems1yr for 

~o ~~Jrs 
lnJustnal 1c.;1d:nts at nu-:lear 

!°JCJ.ht;es I n,inr.idiation) 

Estimates of Days of 
Life E:1pectancy lost, 

AYen1e 

74 
30 
43 
47 
ss 

164 
~7; 
J02 
ns 
'I 

20 

250 

S8 

1.\~•crrd lr"m Cohen and Lu, "A C1taJoruc of Rlak," HcaJdt 
h 1nc,. Vol 16. lune 197'1; and World He&Jth Orcanu.allon. HuJttt 
:,..,;,,u•r1v,u :,_f .VtJc/~u Po._., Prr:,,,ctt,,,~t1o,t. December t97S. 

....... 
TA BlE 4 

.\ ;..1.:·.:i:~r: 
~ ·.,:.,: ,rtlnvn in.: ;,ui,lj.; 

.. :1::::c~ 
.;i: ,n ~.Jslnes 

•. •· .·,.•-~..:~~:: .. /I jt_)"'5 :fJfl 

·,~!.Jin: ..;Qr:ur.11.tlonl 
'.:-.~~:,::1..r.:,i 

·.:..~~i·:..tle .:,,: tr3Je 

!'i'umber of Ac.c:identaJ 
Death a for I 0,000 

Wurken ior 40 Yean 

:s 2 
228 
216 
I i6 

S6 
4-l 

40 

--= J ~- , .. Ctc~-- ;~.-.-~:-~~--~~.~~--~-.i.i-~ -c~:~.:<,• ,·:·,~--~;;., .:~ ;·,--,· ;:,9. 
.... \:,,,':'Ht i'i",t:rlY (·-,mmUi-'h1n. , .. ,.,or,~,,,~ •r ·::J~1:rJ ~J R.#JI,.. 
~., :-,:-,"''"!:.·,,":~..,,,.~,.·.,,,,sH ,,..,:. ••~s. 

\h,,wn th•t a dose or S00-llU0 reins 10 the aonads .:,n 
rrudu..:e perm.in.:nl uenlity ,n ,nales or females {an l.:ute 
"'hole-body dok of this 1n:1.initude would probably result 
in JeJlh w,thu, bO day1}. An Jcute Jose o( !O rems to the 
1esres .:Jn result in a me:.surable hut tempoury reduction t.n 

1;,erm count. Such hi&h eltposures on the job could result 
only from ,erious and unlikely r:adia11on accidents. Although 
high doses o( radiation can affect fertility, they have no 
effecl on the ability to function seltually. Lllcew1!:., uposun 
lo permitted occupational levels of radiation has no observed 
dfect on fertility and also hu no effect on the ahility to 
function se:1ua.lly, 

12. !+'hot on th~ NR C ~.rumo/ radiation do,~ limir,?· 

FedHaJ regula1icrts .:UZTcntly lim1t oc.:upanonaJ e:itremal /::::--
wholc-boJy rad1a11on Jose to I\~ rems in lny calendu 
-.uuter or spec1fi.:d )-month period. Howoer. when there 
,~ Jo,umenred ev,Jcn.:e that a '°'urkcr's previous oc ... -upa-
tional Jose is low enou~h. J IJ.:ensee may permrt a Jose o( 

up ro J rems per quartc:r or 1:: rems per year. The a.:cumulateJ 
Jose may nut e:1ceed S(;,.; • 18) rC"ms6 '°'here "-1 is the person's 
age u, years. i.e., the life1tmo occupational Jose may nor--­
ex~eed an Jv.:rage of 5 rems for each year above the age 
of 18. 

An Jddi11onaJ whole-body dose of approximately 
S rems per year i1 permitted from in1emal uposure. <See 
Question 18.) 

11. Wh.:rt ii meanrby AL.ARA!' 

In addition to providing an upp.:r limit on a person·, 
perm1uible ndution e.x posure, the S RC &!so requires that 
its li<:4nsees maintain occupational uposures u fu below 
rhe limit lC is reasonably achievable \A LARA). This means 
that every activity at a nuclear factliry i.nvolvi.ng eltposu~ 
to ~.:!11tion should be ;:l.:i.,ned ~· as to mi.n1m1ze unneceuar,· 
~~;,o,ure to u,d1v1dud.l worker. and ~so to the worker 
popul.1t1on. A Job that u,vol 1es exposure to radiation 
shoulJ ~ ,cheduled only when ti 1s .:tear that the beneiit 
JuStlfies :he nsi..s .assumed. All Jesi11n • .:onstrucuon, and 
operJtmg proi;::d~:::s should be reviewed with the objective 
of reducing unnece!S.lr; CltPOJures. 

14. Has the A LARA t:onc,pr bun applied if. ;,.,read of 
N!Ocilinr dou limill dunnr tli, firrt wtt.t of a quarr,,, 
rhe worlur't doir ii :p~ 0111 ow:r th~ wlto/1 q1.111rtt,-, 

No. ror raduuon protection purpose&, the risk or 
cancer from lo'°' Joses ,s .issumed lo be ;,ropornonal to the 
Jmount 0f e,t;-osur'!, not che rJtC at which II u received. 
fhus at ts ,~st,,.;~:d t~at s;-:e3~1ni; th~ ...:ose out over time -:,r 
over !ar,er n1.;m t>ers o: ;:eo;,lc .;;.)eS n,.ll redu.:e Ule o~erJI! 
ri,k. The .i.LARA :onc:pt has t-ieen Collo..,ed only ,when rhe 
Lt1..!11111iull ~r:d :~il::uve ·Joses ire re'1ueed by reducini& ~he 
t,~e or ca ~os:..:e or de:~us1111 radi11ion levels in the 

'~• 'f~C Mu ;:• .. c:ur.•iJ a ;,rnp..,Md r1.1ac :h.ance for ~u"'h' 
~.,:nmcn r 1n~1 ... o,.ld •l11nu,-1t th• S( ~-1 91 (nrmula. T"!',ia p•orn~ 11 

·- --· ,u"ea,.h un.Jc, c.:.nu..trr.11on oy a 1ull loroer,..,,_,,, ,JI of t0CrR' 
Put :o. K,cen1 i:.i'A 1u1'1ancc r«nmmtnJ1 ellm1na11111 the S(N-1 Cl 
for mu.ta. :r ,J.:p11:. :~e mu.,m-..m 1lio ... e'1 annual JoN .....,., be 1 rems 

'""" :han I l. 

I , __, 
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.n,tiv1.!u4i .,nJ .olkc.l1•e Jo,~s ue ret.!u,ed by reducu,c the 
:imc of e, t"o,urc- or .:lecre:,s1nc rad111111n :cvels u, the 
...,or, in.: t:nvtr,,nn,cnt .. 

/ J. klltdt u mra111 t,_v cuilecnve dolt! 11nd wlty 1/tould it 
be ma111tai11rd AL.ARA! 

~udeu :nJustry ad1vit1es ex po~ Jn 1ncreasiJ,g numhcr 
uf ;,cople to occ\lpallonal raJiat1on III Jt!d1t1on to the raJia· 
110n doses th..:y re;e1ve from natural background radiation 
Jnd meJiul radi.11ton ell. posures. 7he collective occupational 
Jnse I penon-remsl :s the sum o( 1U occup3tional radiation 
exrosure received by all the workers in an entire worker 
rnpul4!1on. F Jr eumple, 1f 100 workers each receive:? rems, 
,r.c ,nd,-.Ju41 <.lose 1s 1 rems Jnd the collect1,e do~ is 100 
;,~rs.,n-,c-m, fhe tor JI add1:ion.,1 r1s~ ct :.1n.:er and genetic 
effects 1n .,n oro,ccl populitton 1s assumed to depend on 
the ..:olle~1ive Jose. 

It snoutJ be r.oted t~Jt. from tr.e vic-wpl.lu,t of risk to 
.1 rotll r•·rul.1t1on. 1t 1s :ne coUe~t:ve Jose that rnust be con­
trolled f,1r .1 s,:ven i;ol!ective dose. the number of health 
,f!~;:s 1s .•• :'\'led to b.: tbe ~me cYen tf 1 !uger number of 
'.'•'s•;,e s:-.,re :!11: dose. Thuefore. spreading the dose out 
tT..t) •e:lu, ~ :he ::,d:vtdu.il risk. but not i!-ut of the population. 

Eft',•r!S ;:.ou!J ~ ma Jc to r.ai..'1t.w, the .:ot:ective dose 
-" \,_.\ !t.\ s1• JS not to unnece=nly :.r.crez..;.e the overall popula· 
110n tll,1d,:n~t: of .:ancer and genetic effects. 

'6. /1 rite uu of c:rtr-a workerr a rood WO}' r.o r,uh:c~ ri.z~! 

fht:re 1; J ''ye-a." Ulswer to tbLS~uestion and a "no" 
.,n,..,cr.· For ~- ,ijvcn iob· ~volv~c ei,.pcsure to radiation, 

the more .p~oi:k ""ho s.hue the work. the lower the avenge 
<.f-,s.. to ,n ;nJ" 1dual. The lower the dose, the lo...,er the 
n:.k. So. fvr you u an individual, the answer i, .. yes." 

bu1 ~..:··· ;:,c- __ !he r.sk ·otheentuey:,upof...,orl(ers7 
r_:,de; ,•s.;:-e-.;-11,.,ns usec by ~.e , RC for purposes of ;,rotec· 
;.-.;n t!.e -:;~ of c.n.:er de;,er.d~ on the tot.a.I lmount of 
•• :.~:ior: !:c·!:;) 1::"'1,h<:d 'oy !' ..... :r.1n tasue, not on :he 
· . r:. -:r .,,· ;·e.-;:-ic to ...,hem ,hts t:::.s1.oe ~!ongs. Therefore, tf 

.. ~r, ~~; He ·.;,,d 10 de a :ob ,nsteaJ of I 0, and if both 
:;:'"U:"\ ?!!': :~! . .J::-.e .;0Uec:1ve dose i;,erscn•rems). the totil 
•• ,.:~r n1< .s n•e !amc-, u1d ncthtnc wu gained for the 
i:;r:up '> :.:s,n; .iG ... orkers. From :his v1ew:,01nt the ans...,cr 
,< ··no." i:1e :-1si.. waa not reduced but simply spread 
JI ··~n.! ,rr:nlj 1 ·a~;:: :iumber of persons. 

L'nicrtun:11e!;-. c;,read1:1g the nslc u~und often re,ults 
:n J lar;.:r .<.!:le;uve :iose for the 10b. Worke:-s ue exros.eJ 
H the) ar;,rc-,;:: i :o!:l. w~ile ::::y cc g.emng one:ited to 
;o ::ic J'•:" u:.: :; .~e> 'N:th<!u-.. (rr,;:i t!le Job. The d.:se 
;e.::1•ell ~ .• :.::-t :r.esi: _1.:11ons is :i!Jed · nonproducu,e. If 

.. ,:vc:-1! ~•-= ·- .. :-... :"";-:1 Jr: r~:;·..iu-ed. :he non;,roduc!1-.e t.i~!,C 

..:Jn :,e~o ':·. -•~,· '..:~:. r::u, 11 ..::in be se::n !lat the use .J:' 
:, 1ra ... ~:· ~:· - , _. ,.::·..;Jli; ;nc:~He the tor i.l occup111c~ .:., 

:,:n:rs ·s ~c! :~.: 

c.1nccr ior the .. or!<~r Pl.lou: .. 11on. At 'oesc, :r.c tot:u ralr. 
rem~u,\ the s~1ne. ,nJ :t !:t.aY e•en ~ :ncreued. The only 
"'4Y to re·Ju.:.e tne n,;. 1s to reducc the ~ollecttve dose, th.at 
,.in be June only by reducinc the ndiauon levels. tbe 
-...or~ ir.11 times. or both. 

CumpltJnce with 111div1dual dose limits can be achieved 
simply by using extra "'Orkcrs. However. compliance with a 
~ollecuve dose limit ( such as I 00 person-rems ;,er "/cu for a 
i1censcel "'culd requ11e reduction of radiation levels, 
.. orluni times, or both. But there are m4ny problems 
Jssoc1ated with setrinic 1;,;,ropriate ..:oUective do.s.e limits. 

FJr ·:xJmple . ... e might consider lrPl)tllC a suii,le 
..:ollecl!ve Jose limit to Jll h..:ensees. The sciecuon of such , 
coUective dose limtt "'ould t-e almost impossible 1:-ecause of 
the wide ,·uiations in .::oUe:uve doses lmonc ~nsees. 
A ;lQwer reactor could reas.Jnably be ex;,ecred to havo a.n 
Jveraae 1n:,uaJ collective dcse of several hundred ~rson• 
rems. Howe,er. a sm.111 industrial radiocraphy liceme.e 
could , cry "'ell have , coliective dose of onJy a few i::crs.on• 
:ems i.n a year. 

Even .:hc-vst.:!i a .:cl:e:tive dose iim1t for a ~oup of 
!.1mill.r !:c:nsees ,a,ould be .i: :.io,: as d:ffieult. Radiog;Jphy 
Uc:::-s as a group had :n ,,cr:;ge coUect.:ve do~ u, 1977 
of 9 ;,erson-re:ns. However, '.~e smilies! collect:ve dose for 
l ~adiv,.::Jphy U.:ensce w:s las than I person-rem. ind :he 
lars:st ·•as 401 ;,erson-rems. 

. Selling a r.eu.:inibie cc:.iecthe Jose linut for eich 1nd1· 
vidual li~ensce -.,ouJd a.lso be very difficult. It ""ould 
requue a record of ill past c0Uec:1ve do,es on whi.:h to 'oa5e 
such limits. Settinl an 111:iual collective dose limu 'NOuld 
then a:-::,ount to 111 attsmpt to ;:,rediet a reuonable collective 
dose for e1:h fur'Jre :,·eu. [n order to do th.is. it 11,·c•.Jld be 
;ie:.:e~:..ary !O ~ ibi~ to ;:e.:!i.:: chl:iges ill ~:i.:h !1:::-::-:,s~d 
1c::nty :hit '"vuid i;icrcJ;.e or :lec:ease ihe coile.:::-.e do,e. 
In Jcdi:ion. 1nnu.tl cc!!.ectr:: doses vary ~uic;.ntly r~om 
)elt ~-=-:-·:..1r l::~:-:1."1b t~ :..~= C::d t~d 1r.icunt of::-:::..-:::· 
~lr.=e :e:;u:.rd, . .,h:=h .;a::~~t g~nenUy be ;,r~~i:ted in 
.;dnr.~:. Follc·:."'Jlg .!!l su;~ :~:.~;:s and n:vis.;nc li:-;:ics up 
.nd .:!c-...·n -..,;:•;lJ ~e v,::;· .::!fic:.:'.t :f :iot 1::,p.::~~le. H:, .... -e-.er. 
the.:: effor~s "'oi:.ld be ne.::s.:..:..')' if a col!ecuve do~.: !.i::ut 
.. c-re to ~-.e :eaonable ind ::e{p ::11n1r.:uu doses tnd rius. 

'0 . ,. 

T::e :'s RC csubt:s~es o.::llpat1vnsl r~d:J!,on !csc 
·.:~:~s ':'j!~J Jr. E·..:1~1:,.:~ tc i=:.C-:r:al ,;~noei from t~~ 

~~-·. ,:·.·:-:7.::-::JJ P~:::e.:-~ . .; .. ~- ::· ;:- · E?.\ i Jrd. 1n ,.:.:.::.:-:i. 

·.:--.: _::~-..:i: ·.a.:'\._·!c··':"· ~~ :':~e ::r:-::t ~~ e1!Je..:!:-,::::: u 5 
·..::-:s ~'!:- :--:Jr 1~.! __ "\Ji;:1t~~ :!::H !.~;-t.s~:e. ;e.1: 1:·!:!' ;t.Jr. 
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- ,uch ., 111n111c. In ract. rew wurkcrs ever rc .. ch such• limit. 
mu1.h less ye•r after yur, and the risks usociareJ with 
.1.:ru.-l e.1t r,u,urc1 arc considered by lhe Er-' to be comparable 
10 the ulcr Jul'I utc,ories. A S-rcm·('Cr·yc.ir um1t woulJ 
•llow ,...:.,u1on.1I l11gh Jo,c Jobs to ~ Jone walhuut eict1.\1Ye 
nsk. 

19. What on rl1t! typical l"tlditolian doi.1 retiiwd by worlzrr? 

The ~ RC requ11es that certa111 c.ite,ones of licensees 
report :.la ta on ,nnud worker doses and J~s for all workers 
,.ho lc1ve employment with licensees. 0Jta were received 
r:n the occu pa tion.u Jo,;es 111 197'7 of ,p pro11mately I 00,000 
..,,,rk crs III po-..cr rcac1on. u,dustrul ra1.11ograpny. fuel 
proccs.s:1ng and fabncauon fa.:tlities, and muiuf.a.:tunnr: 
Jnd J1stnbut1on facilities. Of this total group, 8S percent 
re.;e1veJ in .innu.i.J dose o{ less than I rem; 9S percent 
rece,veC: less than 1 rems, fewer than l percent cx.:cedcJ 
S rems 1n I )ell. The average annual Jose of those workers 
who -.ere 1,,r.niroreJ a.nd had measur:able e1.pusures "'H 

atout Oe~ r:m. A ,rudy complcteJ ?:,y the EPA. us111g 
1975 ·:.t;,osure data for I ,260.000 workers, indicated :hat 
:he ,vcriF ,nn .. ,l do,;e for all "'Orkers -.,ho received a 
.,i.:uurat.h: Joi,e was 0. 34 rem. 

l4ble 5 usts ncn1e =uP11t1orw exporures for workers 
( pc~ons "'ho had m.ca11.1rable exposure above background 
levels) in vu,ous oc,:u~tion1. bued on the l 97S data. 

TABU: S 

U.S. Occupatiooai E.1posure Estina1es1 

Avcrqc Whole-
Ocr:up11iooaJ Body Doee Collectt¥e DoM 

0 Suor-oup ( ro illire nu) (penon-rem1) 

'-1..:dic;ne 1:0 Sl.400 
!r.~·.:tn:l '<J,ii.,p.iphy 5d0 s. 700 
~-·u: ·e ,.f:i::.1f .. .:ru;ir.s ljJO 2,500 
!,l·:.rtr '2.\!'c.,c:r"'t... 7oO 21.400 
,., .:i F:n:-ic.:.ion and 560 J.100 

:.: .,,r:-c-:ill..'1C 
t. · J1:.u:n !-.n:-i,n~tnt 70 400 
'• ,,.;!e ,r w JSt< D:.s;m1.al 920 100 
\:ra::~ur., 4;..i," j80 760 
, h:'.' 1:1 inc.''1 I ,1: I nc.'!SY JOO 11,800 

! .,:;.;1,cs 
r.•;:,irtme:i! .. ! Uef4nse 180 10.100 

' ,1..t.!H~·- S 

I: !,1<:lt1una, : n~, II u !Jons :06 I.SOD 
fr.1r.spon.i: -~r. :oo 1,300 

• "..llO'C'~ ft,,m (. o,,._ .1.11d "e~1on. tJ~~uoon..JNJI E ipu,.,.~i to 
!.,tttlt"J R .:.di.:: ttvn 111 :1t, i. ·11,r.a Sr~rr1: 4 C,.Jmp...,.~,""'"" S1,1m,_,a,,, 
/(Jr /9,j. :,,.11. £n-,,,onmcn1&1 i'Totcc11on '\,enc\'. 

:il. ;..·>,ar ~..3~;,t:n1 1/ .a worlcer t:zetttU :he quarterly ~:zpo­
JU~ ,'.r:111 9 

R_.;,.,::::r. ;,: ct:.::1on um:ts. ;u..:h H:; 1:r.s 1n 3 mJ:iths. 
.1tc n<>t Jr;- .• :: :.:~11s r-~lo"' •h::n ;f .s wfe ln·J abo,c "'htch 

there 1s Jangcr !:1..:eedin& 3 hm1t Jo.:s not ,mply th3t you 
have suffered .n inrury. A sood ..:ompanson ,s wtth the 
h1ghw1y sr,ced hmu, whu:h ,s ,elected to limit a..:c1Jen1 risk 
•nJ ~1111 dlow you lo ,et :so111cwhe~. If y<>u dnve .1t 1 S 
m('h. you ,ncn.-1,e your risk of an .iuln acc,Jent lo levels 
thJt .ue nut .:ons1JereJ 1.:cept1ble hy the reorle who sci 
spceJ limits, even though you may not actually have ,n 
.icc1dent. If a worker's radi.ation dose repeatedly e:rt.:eeds 3 
rems 1n a quuter, the rule o( health ef(ects could cventu:i.lly 
increase to a level that is not considered acceptable to the 
'.'JRC. E1 .. eed1nc ln SRC ;,rotection limit does not mean 
that ..ny .idversc health cfrccts 1~ going tc, o.:cur. !t does 
mean that a licensee's safety program hu fat.led in snme 
:espe.:t and that the '- RC :u,J the faensee should lnvestic-:ate 
to make sure the problems uc .:orrected. 

If Jn ov-ercx posure occurs. the n:\;ula1ions prohibtt any 
3JJit1onal o.:.:upa1ionaJ txposure to that penon Junnc the 
rema111dcr or the .:alenJu qu.uter 1n which the overexposure 
occuned. The li.:ensee tS required lo rile lJ1 ovcrei;,osure 
n:pon to the ~ RC ,nd may pos.ubly be subject to a Cioe, 
just u you a~ su b~ct to , traffic fine for exceeding the 
,peed limtt. :n both .;3ses. the f:.nes 3nd. in some serious or 
rcp.:!l!1ve ~.1scs. suspension of license: ue 1111ended to 
encounge efforts to openre within the li.m1ts. The .west 
h:nirs would o.: 0 mph and Orem ;,er quuter. But then we 

"'ouldn't .:er any..,here. 

11. i+'lly do some f•cillrw, eitabli.tlt ulmini.sm1ti11~ li1PU11 
tltat an !><!low tit~ .VRC Hmitll 

' There Jr,t two relsons. First:· the SRC regulations 11:are 
that licensees should li:eep exposures to l"lldl.ation ALA RA. 
By requ1.nng s;,ectfic approval for "'orker doses in escess of 
set levels; more cueful ns.k-bcnefit a.rnlyns can be made as 
each addiuonaJ increment of dose 1s approved ior a worlcer. 
Secondly. a facility Jdministnt1vc lil'TUt th1t is set lower 
th:in the quar:erly :--;R( ~m1: provides a SJrety roargin 
deugncd to help Jle lken:see JY01d overe:iq•c.a:.u-es. 

Ji. St:w:ral 1citf11n1n lulW! a,ae11tfd tltot ,'iRC limit, an 
too lr,iJt ~ltd JJ,ould b,t lcr,,,a-ed. w>m111n tlttf arrummtr 
for IO-l'Vlf thtf limin? 

:n genera.I, !hcse ,:riti..:.al of present dO'SC limits ~Y that 
the mdiv1ou.i; rult is h13her t.h&r. 1s estrmated by the BEIR 
Corr.m11tee rne ICRP. and t:~SCEAR. Based on sh.:d,es of 
:o·-·level :, ;:,o•ures to i.H'1.e groups, s,,me re-.eari.:hen have 
concludeJ that a given Jose or raJiallon may be more lt.kciy 

:o cause b1ological effects than previously thou&ht. Som .. of 
these srudu:s ire :.Ut.:d III the bihlicl!,l'aphy I ~rn..:usc 
"-rchert ,no :~e 3EIR-~O repon includesa secuon 1r..11:d1r.~ 
!he findu.,s of :.'ie.se 1nd other studles. Sc1cn1:t'ic oi:-1n1on 
.:uffers on the vl.!:d1ty 01 the reseuch methods used .u,d tne 
methoC:s of s1,:1s11::il .analysn The problem 1s :hat the 
elll pccted JJ.:l111onl! 1.'1.:.dence of rad1at:on•cau!>t:d ef:'ects 
;u1:h as =:n~c: 1s .:1fi1,;.ilt to Jetect t.rl compinson •Ith :nc: 
:::u.:h !argi.:r r.-;r:-:-1:! in..:::.ience. It c:inno.t be 11\uwn.·•:thout __ . __ 
,,ues11on th.u thes~ :rr .. ~ts "'"re more rrequc:nt :n :he 
c1;,<>scd stl.;~ ;:c~;: :h.1n ,n the ·.1ne1;:os:d rrou;: .1:.: :~: 
.;omc.uuvn. ~r ::i.i• :::c oe~nc:t.l cffecu ·•ere ~Jc.-.:.:1 

8 =~-! 0 
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Jy ,.,J:111011 fhc BEIR committee .::unc!"'Jed thJI .:l.ums 
,I 11,~ner rulr. :,.,J "nc, s11bs1,r,..:c.·· 

I hr '.1<1 ,1,11, .. 111,nu•I'- rrv1.-., the rt:!1111\ •• ,c...,11d1 

" , .• ,tt.,1111,n ,u..,, ~,th 1c-\rc, l to l..ar1tt kate ,ruJ1et nt 

"'''"""" 1ndu .. ctl he.allh cite.is 11'1 human flOpula!lons 
, , f1t.>..cJ 10 ,.,,...,e .. c:1 1on1.unc r1Ji:111on. the N RC and !:PA 
:Jave rccen1ly concluued t.1'111 then: 11 no one population 
. U'oup av:uJ.-ble for ...,h,ch such, study could bee• pected to 
.,:ro .. ,d, • more mcanuicfui est1:nate of the 10 .... -:evc! r:adia· 
:,on nsm:. Tru.s is :luc. ,n larc~ ;,art. to tne ;,t,sc?"'lcd and 
:mmited low u,c,den:e or ~2c:..a11on oealth eHeca from 
iow doses However. the results of oncoing studies. such IS 

th11 on nudcar ,111py~rd worlcen will be cucfully reviewed 
anu the Jcvelopmenr oi I rJdU1t10n•woriter registry IS 

be111c ..:ons.idcrea u I poss1bic data base for rurure stuaies. 

]j_ k-,lurr en tJ,r rrwo111 f:,r ttor lo wrnnt tltr .'iR C do1r 

''"'"', 
Auuminr that the 5-rem-pcr·year limit IS adopted, 

1 here .ire tllrec reasons· 

•. llulth nslts uc Llrudy low. 

The e~t1rr.11ed he.i.lth n.slts u,oc1.attd wtth current 
,veracr occupaucnal radianon doses (c.c .. 0. S rem/yr for 
SO yun) ue companb!J! to or lau than nsk leYels iJl other 
occu!).at1onal areas considered to be amonc the safest. Ir 1 

.,e=n "'llre upawd to the mu1mum of S remJ per ycu 
r SQ ye:.n. wruch virtually neYcr occ:un. he or she ~t 
~ur :i ns-lt comr,arable to the avenp rwts 1n mini.nC and 

h.:avy connruction. An occu1onaf!-rem annuaJ dose micht 
be necessary to ailow some iobt to be done w;thout a 
!J0,1fscant i.nc:reue in the collecaw doee. If the d01e limitl 
.. en: lowered sitmficantly. the number ol people r9quired 
t:> complete many Job• would incnue. Tbe coUectiYt dote 
would th.en i.ncr.ase lli.nce more indmdlUl.a would be 
:~:e1•1:1g nonprodu .... :e e1pOA1n: wllile entoruia and 
!~avu,g the worlt uu and preput111 for the job. The total 
"lu111bcr ol hea!~ eHects fflicht ao up u dl• ccllectiYe doM 
1:1.::e.ued. 

b. The ... "llrnnt reiu.Lations vo considend aowid. 

The resul.atory lltnti:ards for d09ll limiu are ba,ed 
"ln the re.::ommendauons ol the Fed41n1 Radiation Council. 
.'\t the ti.me !.!'leee stanlbrd1 ~ deYeloped, about 1960, it 
... u .:onside.red unlikdy that exposure ro the• lnels dunna 
a work.uta :ifetime would result in clinica.l mdence of 
1111ury or d.i.seue different 'rem t.bat occurrin1 in the 
unex PQffd population. The tc1entilic d.ita bue for the 
standard, consisted ;:,rimari.ly o( humlft npenonce (1-ray 
exposures tn medicaJ rr:actitioner, ar.d pauenu. inpstion 
of r.adium by watch dial painter,. euty etfec:ts ob•rwd ill 
:a11snese atomic bomb surY1Yon. :r2doa exposures ol 
1•ranium m:111ers. occupational radiatiO'll accidents) 1n•olnn1 

. •ery luce doses delivered at tucb dow rateL The data base 
-, ,ndudeJ the results of a t..rse number of animal 
,:,enments involvinc h11h doses and do• rues. The an,mal 

u penrr.enu were puttcuJarly useful in t.be eYaluation of 
ceocuc effects. The observed effecu wen 'n.taced to lo,.;_ 

:cvel rJJ1a110n .. ccordinc lo lite iU\eJr 1n0Jcl e~rlainect U\ 
•)ucst,un 7 BueJ ,1n this "rP.r~•.:h. inc rr,ulJt11,ns ,r. 10 CFR 
:' Jr! ;IJ ··<;1.-nJ.,1 di Cur Pro1rc 110n .-\;:1,n,1 H..Jaaru,n. - abo 
,1,1e llul h~cn,c,n 1houl,l 111a1n1.,n ,11 i.,hatu,n e,r,•sun:i. 
111,1 rrlr l>("S ol r~1hn,.t:t1Ye ,naterull 1n rl llucnu. J\ 1,,.., u " 
,, ><onably 10.:h~uble M,,re M?cen1 sc1cnllh.: rM'ae'*s uf tnc 
:.rge body o( urenmental data. wch utile BEIR-SO and 
the recent EPA ,u,dance. continue to support the •1cw that 
use of a S-rem-pcr-yeu lurut is acceptable III pracnce . 
!:xpt!nence nu shown that, under this limit. Ul.e avence 
·lo~ to '*Or11:ers :s neu 0. 5 rem!yr ...,th very ill"* .-or..e.n · 
.:.:-~s.:.ster.uy 10::,roa.:h1n, :he um1!. 

c. There 1s httJe to gam. 

Reduc111c the dose lmuts. for eumple. to O.S rem1yr 
n.u ocen Jn2lyzed by the .SR(' staff. An emm.ued ::.6 million 
ru~on•rems cou1J ~ s.a•ed irom ! :isu tn.rouVI tl'!e year 
:ooo b, nuc1ear ;,owe~ riant licensees tf compilance 
..,,ch tne new hm11 w~re 1.:h1eved by lo..,eru,J the radi.anon 
levels. worlttn& times, or both. rather than by usu,1 extra 
workers. It is estimated that somethinc liltc s::3 billion •ould 
be spent towud this purpose. Spenduic S 2l billion to save 
~'. b million p,:rson-rems would 1moun1 lO 1pondu,g S30 to 
SQQ mil!Jon to prevent eacb ;,01ent1al rad1alion-induced 
premarure cancer death. Soe1ery cons.iden th.is cost uraccept· 
ibly h1&Jl for 111d1Yidu:a.l protection. 

]4. A"' ,,.~,., tuf}' __, of t:OOCffff •Jlo4lt Ndit,no• rl.tla 
liMt mi11t1 r1tmlt in eiuat,.,.f tlu NRC do• lltni11! 

Y cs. Three areu oi conc:a:rn to the SRC staff a.re--specut­
c.al.lf identified below: 

a. An independent study by Rossi and Mayund other 
biolocic:al re1e1rch have incficated that I pYea dote of 
neutron radiation may be more likely to cawe biolocical 
effecu than wu pl"IIYioudy thoucht. Other recent studioc 
.:ast doubt on the issue. The NCRP 11 cunently ttudy1111 the 
dau related to the neutron radiation que1tion and is 
npected to make recommendations u to whether neutron 
dote limits mould be chanced. AJtboucb the ICient.if'ic 
commuruty h.u not yet come to q:reement 011 this question. 
workers· should -be advised oC the pouibllity of hi&her risk 
when enterina ueu where exposure to neutrc111 will occur. 

b. It has been !u,own for some time that rapidly 
srowinc l.rri.n& ussue II more sensiuve to 1111ury from radiation 
th:a.a tiaue in whicla the c:eJls are not reproduc1111 rapidly. 
Thu• the embryo or fetus is more tensmve to ndiauon 
1n.,ury th:an an adult. The NCRP reeommeriised in Report 
No. J9 that spe.:iaJ preaulions be talr.en whCJS an occup1-
ttonaJly upoted woman could be pregnant in order to 
protect the embryo or retus. In 1975. the NRC wwed 
Reculatory Guide 1.13. -instruction Concenuna PrenataJ 
Radiation Exposure," in which it is recommended that 
hcenxes insuuct all worlten concerning this special rislt. 
The ,uide recommends that ail wori:en be 1dvued thal the 
~CRP recommended that the ma:r.imum pennissible dose to 
the embryo or fetus from oecurauonal uposure of the· 
mother should not nceed 0.5 rem for the full 9-month 
pregnancy period. In addition, the ,uide suucsts options 
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,vuJ•hi~ 10 the femvc emritoyee '*ho ..:hooses not to 
c• pvw: her cmoryo or fetus to th11 addi11on.i ris.k. 

The Un1ted States ~i,artment of He.a.Ith and lluman 
Scr,,,ccs 1.:11 nmtlarly c:oncemcd about /Henara! expo~ure 
from med1..:1I 1-nys. In 1979 they published proposed 
,tu1Jelinu for ;,hy>.1c11ns concern~ abdomuu.l l•nys for 
po-ss,bly precriant ..,omen. The iuldelines u, eUect enc.:ouuce 
the t·ray staff to make efforts to determine "'hether a 
femilJt: p111ent ·1 preanant and to Jefer x·nys tf possible 
untLi after tne ch:Jd ,s born. 

;_ .-\lio of spe1;u1I u,tcrest lS the 1na1.:1uon th:it fe1nJlc 
•Ork.en ue su b1cct to more nslc of .:;ancer in:1dence th.tn 
male worker\. In terms of all types of .::an.:er ucept l~ukem11, 
the BEIR-30 ;iJu.lysa indlares that fema..le '*orll.ers :tave 
• r,sic ol doe:oPtnC radt.at1on•u,duced cancer tna1 lS apprcxt· 
matetv one l!Hl one-half ttmes that fur m:&.iel'.. rnis :ncreued 
nsic rs ;:,nmanh duf! 10 the 1n-::1dcnC1! of ere.:ut u,d thyroid 
c:ancu 1n "'omen. These ty~s of cancer. however, have a 
hash ..:1.:re rate. Thus the d.Jlference bet..,een men and 
·.vom~r. y, c:incer muru..lity i.s not J,reaL incidence of 
~-:..:i1..t11on-1nJuc~d leukemia is about tbe sarr.e for both 
sexes. 1-emale workers mould be aware of 1h11 difference in 
the :i~ks oi raJ1at1on-u,duced cancer i.n dee1duic whether 
or not Iv S<"e!<. work 111voivu,g eit posun: 10 rad.auon. 

]j_ /Jo-., ,nuclt radwno,r d<Ht rite o~rarr ~no1t wlto 
dou lfOI work ill tit• -chcr 11td!J117? rrcrtH! 

Wi! Jre ail eitposed from the moment of conception 
10 10n:.zint: radiation from ,eo,eral aources. Ow env1ronment, 
and even the human body, c:onuins naturally occuninc 

· radioacttve matenals that contribute some o( the beck.ground ~ 
radiation we recetve. Cosmic radiadoa·on&inatinc in q,ace 
a.nd Ul th: sun contributes addidoaa! npoau-e. The 1Ue of 
it•r:iys a.nd radi0.1ct1ve m1t11riab ill medicine and dentistry 
adds .:onsadenr!. to our popuhtion exposure. 

f;1::,1c: 5 shows e1tim.1ted avenc.e inJ1vidu.al uposure 
tn ,!IJlit~ms from natural bacqround and other sowees. 

TAIL£ 6 

U.S. Ceneru Populatloa bpoaare E.stimacu(1'11)• 

Source 

N~11.:ra.l haclr.cround (avence in l 1.S.) 
Rele:ise of raJ101cuve matena.l iJI 

natun.i .as. m1.,inc. milhn&, etc. 
Medical ( whole-,,oJy equinlent) 
Nuclear weai,on1 ( pnmanly fallout) 
Nucla, enerv 
Consumer produca 

Tota.I 

A~ lnd.iriduu 
Doae 

(an,a/yT) 

100 
.s 

90 
.S-1 
0,21 
0:03 

"-200 intern/yr 

• AJ191ed ''°"' • retHf'I lip 111• la1en,.11c,, Tull Forn Otl Ill• 
Hea.UJI Effen1 ol tu.,zu,, llad.la110A ;111111M41d 11, 11M 0.,-•s 
,,( HeMIII, Educ&IIOII, 1114 \ll•f-. ,.;" 

Thus. the ~ven111e u1drv1Jual U1 the aeneral popufation 
re~e,ves lbout 0. 2 rem ot rad1anon exposure eacll year · 
from sources th•! ,re a part of our natural 4nd m.in•m.tdt 
tnvuonment. ay tne ace of 20 yun, an u,div1du1I hu 
accumulated .oout 4 rems. The most likely tarset ror 
reduction of popula11on exposure is medical uses. 

26. w,i,_,. an1t 'T 1flediC111 t:rpoivru t:ottndend u P'IT1 •I• 
worur't .ito-d dow' 

Equil Jose, oi :ned11:11Jnd occui,auonai ~adH111on have 
eq1.:al nsk1. 1 Med1ca1 exposure 10 rJdiat1a, snould be .1ust11iec! 
£or rea.sons quite different, however, irom thoSl! .apphc.ihle 
to occupatton:il exposure. A phy,icun prescnbu,1 an 11-ray· 
shouid be convinced that t~e benefit to the pattent oi the 
result1n~ medical i.nformatton Jusufies the rulr. u~111ed 
with tne :aduuon. Each wori<.er must de:1de on tne .accept· __ 
anc.e oi occuoa11on.al rad1.111on risk Just u eacn won.er must 
de:10~ on tne acce::-1abtli1y of any other occup.auon.ii 
hu.ard. 

For another point ci vte-,w. c:au1der a -..orlr.er wbo rec:etVeS. _____ _ 
.1 Jose of .1 rems from a series o( x-rayc or a rad101ctive 
medaci.ne tn c:onnectton wtth a.n uiiurt or illness. This dose 
and the 1mi,licd n..sk should be Justified on med1.:aJ srounds. 
IC the worr.er had uso received a dose of : rems on the Job', 
the combu,ed dose of 4 rems would net 111c:.apa.c1tate the 
worker. A dose of 4 remt is not espec:Wly dan&erous aad is 
not ~rse compued to the cumulauve Ufeti.n,e do•. Restrict• 
inc the worker from additional 10b exposure durinc fht 
remainder of the quarter w-ould have no eUect one wey 01 

the other on the ri,aJc from the 2 rems &l.rludy recei,,ed from 
medical expo11.1re. lf the indi:vidua.l '*orker accepu the risks 
asaociated with the l•raya ca the buit of the medical 
benefiu and the ri.alu UIOciated wttb job-related up01Ure 
on the huis of employment benefits. lt would be unf.lir to 
restrict tJae i.adiYiduaJ Crom employment .iD radiatioa anu 
Cor the remainder oC the quarter. 

Some therapeutic medic.tl Joses such u thoee received 
from eoba.lt-60 treatment can ranee .u h.i&,b. u 6000 n,ma to 
I small part of th• body. q,rud OYlf I period of. ,neral 

wHla or montha. 

27. lt'ut 16 mffl!(by iAuffllll upoa,,., 

The total radiation doae to th: worker IS the ex temaJ 
dose ( measured by the nlm badae and reponed u .. whole· 
body do• .. ) plus the dote from internal emitters.. The 
monnorinc of the additional intenw date ia difflcult. 
Becau• there i.l the possibilicy of intemaJ doaes ocCWTin&. a 
&ood air·mon,torinc procnm . sbould be esubl.islled when 
warn.n ted. 

The uc,take of radioacti-.e materials by workers IS 1ener­
ally due to bre1thin1 contaminated air. RadloacdYe materials 
may be preNnt u fine du• or II.. in the •orkplli:e 
atmosphere. The surfaces of equipment and ""01'kbenchn· 

...• · .·.-·-·-··--r:::::-- .. •·· ... 

1 II ii Uutr 11111 a lleftJfte•II po,Uo• of rei,one4 111..:...C.. 11'1t' 
u~ ii 10 ,-u ol Ill• tto4, OILIJ, All ea.,_,. ol 100 ••• •• 
di• -- ltadJ ii ,aon -.,allllc.at IIIM I l~• di- 11'8J. , 
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n,,., he- ..:unt1m1na1cJ RaJuucuve m.atrrial1 may enter the 
hrn.1y hi· hc-1111( hreithcJ ,n. 1.1i.~n ,n .. ,1h fonJ or Jnnli., JI 

nc,na ab,..>rl'l<J tl\rou'1\ the skin, ;,1rt1cu1&1ly iJ the U.Ul 1, 

""'~Cft 

Aher cnterinc the body, tne rad1oacuve matenal will 
m11nte to put1culu orians or part:JeuLar partJ o( the body 
depend1111 on the b1ochemutry of the materi.1.1.. For e.xample, 
uunn,m will tend to deposit in the bones ..,here it will 
rem..an for • lone rime. It LI slowly el1muu1ed from the 
body. mostly :,y ,uy of the kJaneys. Ra:hurr. will ui..: tend 
re. depo~t U'I the bones. Radioactrve 10..!i.ne wtll ,ed, ou: t!'!e 
thyroid g,l.ands (located in the neck) and depoat then:. 

The dose from these in1errw.J emitters amot be me:a­
,ured etther by the nJm badge or b-i, other ordina.ry dusim­
eters ::..med by the woriter Thu; metns that the 111temtl 
rac1.1uon ciose mi.st oe se;:ant.el)' mtJe1tortd u=c .;ther 
Jetecuon merhoa~. 

lnrema.l exposure -:an 'le estimated by mea!Alrin& !he 
rad1111on en.,rrcd from ,he body or by meuunn& the 
r~d,01ct1ve mat:ruls cont.11ned in biolog1caJ sample, aich u 
unne or re..:e-.. uo~ estimates can ll10 be made if one 
1(.-,o,.,~ ho"' much rad,oa.ctne mater.al i.s u, the w and the 
length of time dunng which thew was breathed. 

18. How a1T tit, limill for int,mcl UPON1'1t •t'! 

Standu<.ls tuve been established for the maximum 
,>erml.Ulble ,mount of each radionuclide th.at may be 
accumulateJ i~ the cnu-.11 o:ians 1 of the worii;er's body. 

~culations are made to determine th1 quantity of 
radioactive materi.a.l that hu been tallen IDto the body uid . 
the totaJ dOK tbat 'llould result. Then, bued oe· limit.I 
~1u bushed for puticular body oria.na t:imilar to I 1' rems 
Lil a calendar quarte. ;,,, whole-body expo.cure, the rerula­
tions specify maximum ;>enni.ss.ibl• concenrntions of radio­
;icuve matena.l in tbe air to whic.b I work.et can be expmed 
for 40 hour.s per ..,eek over l 3 -ks or I calendar quarter. 
The rqwa1ion1 allo require that efforts be made to keep 
internal eJtposure AURA. 

Internal exposure is con trolled by limitill& the reka11 of 
nwoacttve maten.aJ into the air and by c:ue!uUy monitorin& 
tbe work area for wbome radioac:tivtry and mrface coo­
tam1natiot1. Protecuve dothUt& and resi,intory (breathin&) 
r,rotection should be wed ,.,henever the poaibtlity of 
contact with loo,e radioactive materia.l cannot be preTented. 

29. /1 tltt do• 1 Pff'IO" ,ettr'Nd fro'" lit,.,.,_ upoa,n 
1dtltd to tut 1'1tCtiHd "°'" Ullr'INI IZJIGall'l1 

Exposure to nadiatioa that resulll from racUoacttre 
materia19,.(akea into the body ia meuured, recorded. aad 
reported to the worker ,eparately from eatemal do•. The 
'nrem.a& dON to the whole body or to specilic orpm does 
.ot at thil time count apu,st the 3-rem-per-calendu-,quuter · 

1CrilSc.al OIIIII ref1n IO di«- PV11 ot GI• bndy .......... 111 .. to ....... 
11- da•, .. 111c.11 u bofte, ""'""· 111,rcwd, 1t14 Gd• ,,, .. _ .._ 
_,_ rwdicMctrw ff\l&enala ..,.. C011cenv1 .. if~,;\ Ill&• Ille 1Nt4r. 

hm1t. l("R P re..:ommcnJs th~t the ,ntem.il and n terr.&! Jotes 
sh11uld ~ .iprrupn.ucly added. Thi> re:ommcnd111..,n 11 
.:urtcn,ly unller ttuJy hy :h/ ;,afh o! the "IRC, 1he EPA. 
and the Oc::upauonal ~fety and Heilth AJm1111stu11on 
iOSliAl. 

JO. How ii I worbr', ur,'""1 ,wdwriort dai, dttumuutd! 

A -..orker may wear thne types of rad:.auon-meuuring 
devices. A setr-readi.n1 pocket doumuer records the uposure 
t:, :r,c1dent ud1a:ic:: a.no ::a.n cc read out 1mmec111ei~· u;,or. 
fi.r.is::i.nc a Job u11101vtn~ 11:em&l exros:.ire :o nd11oon. A 

film b:ad1e 01 TLD bad1e records r1d1.1t1on dose. either b¥ 
the amount of darkentn& of the nlm or by nonna· enerlY In 
the TLD cryuaL Both these deviCH requ11e procemnc to 
Jeter=e the Close but ue considered more reliable than 
tne pocx.et d.:;simeter. A ""orkcr's 0H1c:a:. :-e;,on o(-d..ise 
re;~rvec 11 norr:-ialh eiued on fill!: :,: TLD ::-ao~e r:aJ~cs. 
...,1-..ich prov1ce a :umuU.t1ve tO!ll .inc ue more accurue. 

JI. It'll.rt an my op non, if I duidt 1101 to 11cotpt th, ri.l"' 
u.,ociatttd W'itlt oet:1.1pcrlonol radiono11 t:rporunl 

If the ri.sks from ex pocure to radtation that may be 
expected to oc::ur duri.n1 your wor-. ue wac:ce-pc.abn! to 
you, you could re~uest I tnnsfer to a job tb.11 doec not 
u,votve expo111n: to radi.at1on. However. the nalu associated 
W"ith expo,.ire to radiation Ont workers.· 011 the averaac, 
acruaily recerte a.re cot111dend acceptable, eompued to ; 
other occupational nsxs. by vvtu&Oy ail the saentilic 
srou ps that have anadied them. Your employer is ;,robably 
not obli3aud to 1t11nJ1tee you a trmsfer if you decide not 
to accept an uapme.JU requinrl& expocure te rad.ati011, 

You also have tke oi,tioa o( ,eeltina other employmeac 
iD 1 · aonradianoa oc:c:ui,.tion. However. the studies that 
have compand occupational nslts in the nuclear industry to 
those 1n other job ueu indicate that nuclear wort is 
relatively safe. Thus. you will not necesaarily rmd ci&ni(­
icandy lo-nr ri.akl ill another job. 

A third opdoe would be to practice th• molt eC!eeth-e 
work procedwa ao u to keep your expoaun AURA. Be 
aware that reducina time of upoawe, maiataiain& diatl.Jlce 
from radiauon 10urc:es. and uana lh..ieldill& can all lower 
yow- expoAlre. P!u radiation JOIM carefully to illcreue 
efficiency while ill the radiation areL LNm the most . 
ef(ectiYe 1Mthod1 of uua protective clothinC to avoid 
contamination. Discu• yow job with the radiation protec­
tion penonnet wbo caa su1111st additional ..,,ya to reduce 
your e.spotUR. 

The r0Dowin1 lisa suaesu 10wces of 1U1fw inform .. 
tion on radiation riak: 

& YovrEmployn -····· --,.·~--------. 

The radiation protection or nealth physics ocnce 
in tbe facility wbere you are employed. 

, 
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21S-Jl1.SOOO 
404-2?1-4SOJ 
J 12-~l 2-2500 
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• t s-~J-l 100 

Oe.::up1t1on.a.l Radiation Pr0tec11on Branen 
Office of Nuclear Re1ul1tory Researcb 
U.S. l'liudear Rqulatory Commiwon 
Waslunaton. D.C. 2055S 

Telephone: 301....,.3-5970 
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,. inNrtme,t1 of H1.i111 11nd H"''"'" Sf'rvtt:WI 

Office ol tne Dtrti:tor . 
Bureau of k4'11olo11cal llealtll I HFX-11 
l.ie;,utment o{ Health and Humar. Services 
S600 F:s.ncr".I une 
Rockville. MO :?OIS7 

Telephone: JO 1""43-4690 

ti. £nr1ro11m1null hote,:non _A1111cy 

Offic: of Rad1a11nn !'ror.:ams 
U.S. EnvuonmentaJ Pr;:,recllon Aaency_ 
.SOI M Street. SW 
W:ashin1t0n, D.C. :?0'60 

Tele;,hone: 703-SS7-9710 
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TABLE 5 TABLE 6 
LIMITS FOR UNCONTROLLED AREAS CONCENTRATIONS IN AIR AND WATER 

ABOVE NATURAL BACKGROUND 
(a) Surface contamination limits. SCHEDULE I SCHEDULE II 

(I) Alpha emiuers. Element Column I Column 2 ·Column I Column 2 
(i) Removable: 15 _eCI 33 dpm average over any (a/Omic number) lsotope1 Air Water Air Water 

100 cm' 100 cm' one surface (µCilm/J (µCi/ml/ /µCilmlJ (µCilm/J 

Actinium (89) ...... Ai.;. 227 s 2 X 10-ll 6 X 10·' 8 X 10-1• 10·' 
45 _eCI 100 dpm maximum 

2 X 
I 3 X 10-11 9 X 10-l 9 X 10-•l 3 X 10-• 

100 cm' 100 cm' Ac 228 s 8 X 10·• 3 X 10"1 3 X 10·• 9 X 10-1 

I 2 X 10·• 3 X 10-J 6 X 10·•• 9 X 10·1 

(ii) Total (fixed): 450 pCI =1000 dpm average over any Americium (95) .... Arn 241 s 6 X 10-ll I X 10-• 2 X 10-•l 4 X 10·• 

100 cm' 100 cm' one surface I I X 10-•• 8 X 10-• 4 X 10-11 2 X 10-l 
Am 242m s 6 X 10-•l I X 10-• 2 X 10-•l 4 X 10-• 

2250 _eCi = 5000dpm maximum I 3 X 10-I0 3 X 10-l 9 X 10-•l 9 X 10-' 
Am 242 s 4 X 10-• 4 X 10-I I X 10-• I X 10"4 

100 cm' 100 cm' I 5 X 10·1 4 X 10-l 2 X 10-• I X 10-• 
Am 243 s 6 X 10-ll I X 10-• 2 X 10-IJ 4 X 10-• 

0.25 111rc111 at I cm I I X 10·•• 8 X 10·· 4 X 10·•! J X 10·' 

hr Am 244 s 4 X 10·• I X 10·• I X 10·' 5 X 10·1 

I 2 X 10-1 I X 10·• 8 X 10·' 5 X 10-1 

(2) Beta-Gamma emiuers. Antimony (51) ..... Sb. 122 s 2 X 10·' 8 X 10·• 6 X 10·• 3 X 10-1 

(i) Removable: 100 pCi average over any I I X 10-' 8 X 10·• 5 X 10-• ) X 10·1 

(all_ beta-gamma Sh 124 s 2 X 11r' 7 X 10-• 5 X 10-• 2 X 10-' 
cm111ers except 100 cm' one surfa.:c I 2 X 10·• 7 X 10·• 7 X 10·•• 2 X 10·' 

Hydrogen 3) 5~ pCi maximum 
Sb 125 s 5 X 10·' 3 X 10·) 2 X 10·• I X 10·• 

I ) X 10"1 ) X 10-1 9 X 10·1• I X 10·• 

100 cm' Argon ( 18) ........ A . 37 Sub2 6 X 10"1 I X 10·• 
A 41 Sub2 2 X 10"6 4 X 10·1 

Removable: 1000 pCi average over any Arsenic (33) ....... As 73 s 2 X 10"6 I X 10-2 7 X 10·• 5 X 10·• 

(Hydrogen 3) 100 cm' one surface I 4 X 10·' I X 10-2 I X 10·• 5 X 10·• 

5000 pCi maximum 
As 74 s 3 X 10·' 2 X 10-1 I X 10·• 5 X 10-1 

I I X 10·1 2 X 10-1 4 X 10·• 5 X 10·1 

100 cm' As 76 s I X 10·1 6 X 10 .. 4 X 10·• 2 X 10·' 

(ii) Total (fixed): 0.25 mrem at I cm from surface. 
I I X 10·1 6 X 10·• 3 X 10·• 2 X 10·' 

As 77 s 5 X 10·1 2 X 10·) 2 X 10·• 8 X 10·1 

hr I 4 X 10·' 2 X 10-1 I X 10·• 8 X 10-1 

Asacine (85) ....... Ac 211 s 7 X 10·• 5 X 10-1 2 X 10·10 2 X 10·• 

(b) Concentrations in air and water: Table 6, Schedule II. I 3 X 10·1 2 X 10·1 I X 10·• 7 X 10-1 

(c) Concentrations in soil and other materials except water: Barium (56) ....... Ba 131 s I X 10·• 5 X 10-1 4 X 10·1 2 X 10 .. 

(I) Radioactive material except source material: Table 2, Column 2. I 4 X 10·1 5 X 10-1 I X 10·1 2 X 10 .. 

(2) Source material: O,OS per cent by weight, Ba 140 s I X 10·' 8 X 10-• 4 X 10·• 3 X 10-l 

I 4 X 10-• 7 X 10·• I X 10·• 2 X 10-1 

Note: Jurisdictional limiu, The limits listed in Table 5 of this Part (rule) shall apply to Berkelium (97) ..... Bk 249 s 9 X 10-10 2 X 10-2 3 X 10-11 6 X 10 .. 

those installations and property that remain subject 10 the jurisdiction of the Labor Law I I X 10·' 2 X 10-2 4 X 10·• 6 X 10·• 

and this Part (rule). Bk 250 s I X 10-1 6 X 10·1 5 X 10·' 2 X 10·• 
I 1 X 10·' 6 X 10·1 4 X 10·• 2 X 10°' 

ncryllinm (4) ...... Ile 7 s 6 X 10-• 5 X 10-l 2 X 10·' 2 X 10-1 

I I X 10·• 5 X 10-2 4 X 10·• 2 X 10-1 

Bismuth (83) ....... Bi 206 s 2 X 10·7 I X 10·1 6 X 10·• 4 X 10"' 
I I X 10·7 1 X 10-1 5 X 10·' 4 X 10"1 

Bi 207 s 2 X 10·7 2 X 10-1 6 X 10·' 6 X 10"' 
I I X 10"1 2 X 10"1 S X 10-10 6 x 10·1 

Bi 210 s 6 X 10"9 1 X 10"1 I. X 10·10 4 X 10"1 

I 6 X 10"9 1 X 10"1 2 X 10-10 4 X 10"1 

See notes at end of table 

58 59 



4-4.10-01 
• I . 

UNITED STATES OF AMERICA, 

Plaintiff, 

) 
) 

~ 
v. ) Civil Action No. 83-96-Ath 

LUMINOUS PROCESSES, INC., RADIUM 
CHEMICAL COMPANY, INC.; JOSEPH A. 
KELLY, JR.; ROBERT F. BISCHOFF; 
WILLIAM G. KOEGL, 

) 
) 
) 

~ 
) 

Defendants. ) --------------...... --------
CONSENT JUDGMENT 

WHEREAS, plaintiff, the United States of America, 

filed a complaint in this action.on September 26, 1983, 1eeking . . . 

recovery under Section 107(a) of.the Comprehensive Environmental 
~ . -. .a . 

Response, Compensation and Liability Act of 1980 ("CERCLA"), 

42 u.s.c. 19607, of all costs associated with the cleanup of 

hazardous substances at a site maintained by Luminous Processes, 

Inc. ("the Luminous Site") in Athens, Georgia; 
, 

WHEREAS, the State of Georgia has filed a motion to 

intervene as plaintiff in this action; 

WHEREAS, defendants Radium Chemical Company, Inc. 

("Radium"), Joseph A. Kelly, Jr. ("Kelly"), and Robert F. 

Bi1choff ("Biachoff"), have provided piainti~fa wtth 1tatement1 

of financial worth sworn under penalty of perjury and plaintiffs 

have relied on the same in joining aa aignatoriea to this 

Judgment;· 

.:h· 
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WHEREAS, plaintlff1 and defendants Radium, Kelly, 
• 

and !lac~off de1ire to lfttle plalntlff1' claims agaln1t 
I 

the•e defendants without trial on any issue of fact or law 
. 

and without thi1 Judgment constituting an admi11ion of fact or 

liability with respect to these defendants; 

WHEREAS, defendant Luminous Processes, Inc. consents 

to entry of judgment against it for the amount prayed for in 

the complaint less amounts recovered by plaintiffs from other 

defendants pursuant to this Judgment; 

The Court having considered the matter and being duly 

advised, it is hereby 

.. -
ORDERED, ADJUDGED AND DECREEb as follows: 

... .,,,. 
'. 

1. This Court has jurisdiction over the subject 

matter of this action pursuant to Section 113(b) of CERCLA, 42 
I I 

u.s.c. 19613(b), and 28 u.s.c. 11345. ~he complaint atates a 

claim upon which relief can be granted pursuant to Section 

107(•? of CERCLA, 42 U.S.C. 19607(a). 

2. The State of Georgi•'• motion to intervene in 

this case as a plaintiff is hereby gran·ted. 

3. The provisions of this Consent Judgment shall apply 

to and be binding upon the parties to this action, and, if 

applicable, to their officers, directors, agents, servants, 

emp~oyees, successors, and assigns. 

• 
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4. Judgm~nt is hereby entered against Luminous for 
• 

$872,631 .10. This represents the amount prayed 'for in the 

Complaint plus 9% interest calculated from September 2, 

1982, the date the cleanup was completed. In partial satisfaction 

of this Judgment, Luminous ahall, with the prior approval of 

plaintiffs and within aixty (60) days of the date of entry of 

this Judgment, aell it• Athena property and deliver the proceeds 

of said sale to plaintiff,. Luminous' liability under th1a 

paragraph 1hall be offaet by amounts recovered by plaintiffs 

pursuant to paragraphs 5 fhrough 7 below. 

5. Defendant Bischoff shall pay to plaintiffs 

five thousand dollar• ($5,000). Of this amount, $2,500 shall be .. 
paid within ten (1 O) days o·f ·the· date of ~ntry of this- Ju~gment. 

Th~ remaining $2,500 shall be paid one (1) year from the date 

of entry of this Judgment. 

6. Defendant Kelly shall paY. to plaintiffs five 

thousand dollars ($5,000). Of this amount, $2,500 shall be 

paid within ten (10) days of the date of entry of this Judgment. 

The remaining j2,500 shall be paid one year following the date 

of entry of this Judgment. 

7. Defendant Radium shall pay to plaintiffs two· 

hundred and forty thousand dollar• ($240,000). Payment •hall 

be made in four (4) equal inatallaenta, the first to be paid 

one year following the date of entry of this Judgment; the 

remaining.payments to be made on the same date for each of the 

three following years. To aaaure that the payments required 
... 

-

. . 
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pursuant to thi• paragraph are made, Radium hereby grants 
' . . . 

ptaintiffs a security interest in its 350 shares of stock in . 
tQe 27th Avenue Corporation and in its 497 shares of stock in 

. 
Luminous Processes, Limited. Within ten (10) days of the 

da~e of entry of this Judgment, Radium shall: (1) assure that 

the 27th Avenue Corporation and Luminous Processes, Limited 

make notation in their corporate books of plaintiffs' security 

interest in Radium-held stock and (2), in order to perfect 

plaintiffs' aecur~ty interest, transfer the stock certificates 

to the official of the United States Environmental Protection 

Agency designated in paragraph 8, below, who will hold the 

certi_ficatea pending satisfaction by Radium of its obligations 

under thl·• Judgment.: 

8. · Ninety per~ent (90%) of each· payment· required 

·pur1uant to paragraph• S through 7, above, 1hall be paid by 
! 

certified check to the Hazardous Substance Response Trust Fund; 

the remaining ten percent (10%) shall be paid by certified 
, 

check to the Georgia Department of Natural Resources. Payments 

made to plaintiffs pursuant to this Judgment shall be forwarded 
I 

to following addresses: 

J. Leonard Ledbetter 
Commissioner 
Georgia Department of 

Natural Resources 
270 Washington Street, SW 
Atlanta, Georgia 30334 

Director 
Financial Management Division 
Office of Administration and 

Resources Management 
U.S. Environmental Protection 

Agency 
401 M Street, s.w. 
Washington, D.C. 20460 

..,,'"" 
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9. This Judgment has been executed in two or more 

counterparts, each of which shall be deemed an original: but 

together which constitute a aingle instrument. 
• • 

10. This Judgment shall be a final judgment between 
. 

the parties with respect to the claims and allegations stated in 

the complaint. 

11 • This Court shall have c_ontinuing jurisdiction over 

this Judgment for purposes of construing and enforcing any 

provision herein. 

·The undersigned hereby consent to the form and entry 

of the foregoing Consent Judgment without further notice. 

LUMINOUS PROCESSES, INC. 

By: 
Joseph A. Kelly, Jr. 
President 

RADIUM CHEMICAL COfiPANY, INC. 

By: 
Joseph A. Kelly, Jr. 
President 

JOSEPH A. KELLY, JR. 

IDBERT F. BISCHOFF 
By: 

UNITED STATES OF AMERICA 

F. HENRY HABICHT, II 
Assistant Attorney General 
Land and Natural Resources 

JOE D. WHITLEY 
U.S. Attorney 
Middle District of Georgia 

JOHN L. LYNCH 
Assistant United States Attorney 
Middle District of Georgia 

-
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By: 

. ' 

I 

\ 

. .. 

SCOTT· C. FULTON 
Attorney, Env~ronmental 
Enforcement Section 
Land and Natural Resources 

Division 

REITH CASTO 
U.S. Env.ironmental Protection 

Agency 
Region IV 

STATE OF GEORGIA 
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STATE 01' NEW YORK 
DEPARTMENT 01' LABOR 

ONI MAINSTRll!T 
lftOOl<LYN, NV 11201 

Conmittee on Licensing 
K. Rimawi J. D.mkleberger 
P. Merges 
L, Solon 
Ob11ervers: J. MoGrath, U.S. NFC 

P. Giardina, u.s. EPA 
R. Bftrnacki, U.S. FDA 

F.J. Bradley, Ph.D. 

August 19, 1987 

M\l.1.UIII Ull:!IIU.l!l:U ·l;~t !he. r ... 

.. ;· .. :- - ·r, '-'•-'·:I_ j ... .,-;:-. • ... . ,, ~· 

.. .. .,, 

··-...... . 

--~ 
. ,;; , ·· ' 

·., , i>. 

... 
4-4 . 20-01 

' " I 

· , 

: \ 

i ' 

" . . _.~ ~ 

The attached b«> documents W@re 1ent out to ~dium Chemical , ·. 
Company, In::. on August ,17, 1987 BJ'ld are self explanatory. The 
Order to Comply reinstates May 1983 order and the letter of August 
17, 1987 sumnarizes the actions that the Oepartnent and P.adium .. 
Chemical c~. ID:. have t.AkPn •irr'i" i:hat ~. Our .rcoulting 11 .. \ 

determination based on all tactors is a denial of. the license ,}r;;; ~::{~ 
application for reinstatement.. A COP':/ of the press release is '. -~_.._"\.·:\.~· , · 
also included. . ,. - . ., ,, : c1 • l ·\. ;... ,.· :· .. ? . :,.7 r _ 

,. ' ' :. • ' , · .. ..... t' 1:- ;, ·,., ,' 1·fi;} .. ,_ :(., ' . 
/t • .' 11 .. :~ . . · -~- ., .\ . '!! ' -: •.., ~. ::. • 
/\' , , ! :· " -- -" .: ·' - .. _. t' ,; :•:-f · .. 
, .tAV~""I ........ ... __ 1:_· .. ~ . ..... -. • .J • •• 'J' a ,. . ... ··(,· 

~. ipal-J~!tt)Plt/ . . :(· ' .:·.\t 
FJB1hr 
Attachment 

I' 
~, \ -~p ~ 

~' . . .. .. 
, • . 

\, '/ :- ' >·~· / \ \:/t/;!( 
' ::/~·:,/.;, ''/lft' 

' .. 
,, 

i ' . .,., . 

,. • . I . • , . j 
. I . , - , ~ . -·. ~ ~~ : ; :.. . ·,. 

,, ( · .. ' . .. ~ ' ; .. ~ 

:·':. <. ·,. '.,;:·.·_'.'<).- \ { t · .: ·:-; ·\tf: tr 
tl<I • I 



. .• 

,. 

__ .., ____ ...... _'-!_~ _.:. i.;,.;.i . .,_• ..... ~ ,_....,_ ._._ ... _..., __ ~ ., • '. w ·, 't ._..._.,,.. ,...,.. t I ""''tJ"""-

/,UG t 9 ¥.3~7 
rtA.C\OL.CGICl'>-1.. 

,l}~'-:W uN1~oet-,L 

STATE OF NEW YORK 
ns:PA.QTMS:NT nF I AAnR 

GOV!ANOft W. AVlfHI.L HAft,.IMAN 
STATE Ol'l'ICl 8VILDINO CAMPUI 

AL9ANY, NIW Y0"1( 12240 

ORDER TO COMPLY 

.·u •• ttrt 11 If' ,. '· V"'S· tt' '~·i ~: 

AuQtH•t 17, 1087 

AAOIUM C!\,EMICAL COMPANY, INC. 
60-06 27,!h AOJer:iue 
Woodaid;'·, N4w' York 11377 

. - ~~ .. 

• 
Ba•ec5 on paat and preaent vio'lat ion• of Indu1tr1al Codi 

Rule 38, including, moat reeent,ly, violation, _of Sectioni } 
38.20, 38.26(b), 38.30, Table 5 and Tabla 6, and the Or41r 
to Comply iaaued ther•under on January 6, 1983, Radiua 
Chemical Company, Inc. 11 h•r•by ordered in accordance with 
th• proviaion1 of~Section 38.16 to remove all :adioactive 
fflatertal1 from and decontaminate the installation locattd 1t 
60-06 27th Avenue. Wood aid•. Naw Yni-lt l 1 l17. lb"H"• , 
Che_;ieal· Company, Inc. ia diracted, in order. · .. to. eUe6tuate 
the removal an~ decontamination of th• inatallation, to 
aomp:l.y with th• following conditionaa 

1. Radium Chemical Company, Ina. ahall hire a 
competent Radiation Safety Officer approved by tht Prineir1l 
••~i~rhy•iv£a\ •• \he Divi01on of Datcty and ll1olth (DOOU 
to aupervl1• th• removal of radioactive material an4 
decontamination ·of th• inat.allation. . ' ' .. 

· i v t:, . 

· .·1:'"• 
~· ~ .. .. 

2. TJnder the 1upervi11ion of the Jladiaticn Safety : ,~< ,.,. 
Offio.-r, , Ra4ium Chemical Company, Inc. 1hall prep1r1 a plan .,·:; 
for the de~nta'minat.ion of the in1tallation an4 1ul>mit 1uch :\}' .. 
plau Lu Llll,. 11 lneipal ·Rl'11CPJ'lYl1~11t t6i' approva! BY · , .. , ... . ~.: . .': ._· _ _,. 
Septe1nber 4, 1987 ~ 'l'h• plan ahall include tht c!ed9n1Uon ~:'/{ . ·. _ 
o! a vendor who 1tt11 perform the removal and deaontamlnation ::~ , .~ ·· 
WOrk . .. .. - .,-~,-- :.-1--,-·J·,,.:: . ; ... , .. ~ ,. ' 

• -, . - ...... -\ .... "'1! 1. • :.- ~.·~·- 1 . - .. ~~- ~-~•.(of " 

)": - ,- ·:• -,;; ,,v,·~: ; , ti ;/: 
3. TJnder the euperv:laion of the Radiation Safety ~,P,,: .. ;i .. . 

Offiear; the ven<!or ahall decontaminate all work ar1a1 .'.~•r~.:}\ .::t~ 
,, .··: . peraona will n••c! to work to inventory th• radiolCtiv,~.'.~:,. : ::~:t; - :. , 

;._·~ · mate~ial po~··••ed by Jladium Chemical Company, JnC•.,.f:P\-/· ,'-Jr~~~ ';-,~.¥ 
·- - ' , -; - - • t ! tf ;,-,!·~ ... -

LH 1 (._.,J 

4. Und•r the 1upervieion of the Radiation Safety "~· . --~f.:f: 
/ Otf.i.~at and 1n the preaa•nce al a RddiophyaicUt fro• DOIH, . : ;.,, 

Radium Chemical Company, Ina. 1hall inventory all :' · .. · 
sa.4£•••' iv• an ,ariQl in i ta po1aea1.Lu11 aml p1u,1da 1,ath 
inventory to the Principal bdiophyaiciet.. · -I·< -

- -

- -~ - j .. ,.. .~ 

~ I: 0 
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5. Under the supervision of the Radiation Safety Officer 
and in the presence of a Radiophysiciat from DOSH, Radium 
Chemical Company, Inc. ahall dispose of all inventoried radio­
active material to authorized recipients. 

O. MU l um L.llldfflll!cU l,C,fflJS&ny, J.fte!. It'll !l ~rov 1di to the 
Principal bdiophysicist a list of all persons who.pres~ntly 

' possess radioactive material under lease from Rae.Hum Chemical 
Company, Inc., and shall nptify all such persona that it has 
suspended all eom.mercia'l operat.ions involvin9 the transfer ' 
and receipt of radioactive ma.te-rialil. 

7. Under the supervision of tne Radiation Safety Officer, 
the vendor shall decontaminate the installation in accordance 
with the approved plan and Section 38.16 of Industrial Code 
Rule 38. 

8. Upon completion of the approved decontamination· 
work. the Radiation Safety Officer shall •u~mit to the Principal 
Radiophyaicist a f!nal decontamination survey as provided in 
Industrial Code Rule 38, Section 38.29. A verification survey 
ehall be conducted by a' _Radiophysieist from DOSH end· anyt,:~ ,;."~ 
additional decontamination wnich ·.tna· Radiopbyaic:iat deems · ... , 
necessary to ensure coinpliance with Sections 38.16 and 38.29 
u! In~uatrial Codn Rule 38 lhll! Ce done by the vendor. 

This Order to Compll is effective immediately and shall 
be completed by October-, 1987. Nothing in this Order to .. 
~omply shall affect the authority of the commissioner of 
Labor to revoke, 1uepend or restrictively amend the licenses 
hold by lbdium Chemical Company, Inc. pu.i:11uc1nt to ln~u1trial 
Code ltul• 38, namely, Licen1e Numbers 704-0120, 344-0120 and 
LR-0120. ·· 

P'2rauanit tr/ Indu•trial Code Rule 38, -Section 38. (a), 
this Order ~o Com 1 constitutes an order for the enforcement 
of Indu1tr al Code ule 38 under Section 21 of the Labor 
I.aw, Pur1ucnt to action 101 o! Llau Lcll.Ju.t Law, any pareen 
in interest or hi1 duly authorized a9ent may seek ~eview of 
thi• Order to Comply by filing a petition with the Induatri~l 
Boa.re! of Appeal• no later than 1ixt:.y 4ay, after ita_J.aeuanc:e 

. . : _ ~ ii~lf;t 

CC:I Jtt'1.!rey M. Herrmann, Eaq. 

.... 

P(/,J.1µ_ ' 

C:ommr.1Hudac1 
Commr,· Deinhardt 
Colftftlr. O'Connell 
Stuart Schrank 
Pranci1 J.'8radl, .............. ,, ... :-:·,, 
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Sr,uc o, New VQ,.K 

OtPAIIITMENT o, L.u10• 

Govt,.NO" w. Av111i;~1, I-IAAlll1"4AN 
!h.tri; Orrtct Bun.01NC1 CAi.4/lv• 

A.flAHT, Nt<w Yo" 11 ,u,.o 

-Auguet 17, 1987 

Jeffrey M. Herrmann, E~i­
wachtell, Manheim &'Grou~ 
30 Rockefeller Plaza ,-;· 

" ,IJ,/l 
- .. I I 

t. ', 

"' .. ,r Y•wh, lteu Yo..-Jt 19111 

Dear Mr, Herrmann• 

Res· Radium Chemical 
· Company, l nc. 

., ...... ..,. , 

., ·' 

I have re.viaw~.d. Yt,J.lr client'• Application "B 0 

for a Rac.H.oactive M~.terials License, dated Allguat 30, 
1985, the "St111t-•m•T"+.' of lnt•nt. 11 Amondod Mey 281 1~06 and 
1igned by your client on or about September 11, 1986, 
the supporting doouments and other materials aubmitted 

' ' ; ' 

by you and your client to the Department, and report.a of 1 

inspect.ions of your client's facility. It. i• my determina• .. 
tion that your client's application should be d~nied. 

,::, ~ 

'l'h• "Statement of Intent." lwvmlwcl May .28, ·· l.986 
authoriced the aubmission·of an application for'.a liaen•• 
to lea•• or ••11 1ealed radium 10urcea ,to authorized 
peraon1 tf Maium Chemical •ati1fi•d th• RadiolOc;Jical 
Health Untt -.f the Department's' Division of Safety and 
Health'that. t.he...,;;.0ndition1 specified in it.eme~l through 
4 ther•of were "!let •. The1e eondition1 w•r•· met. by· your 
alient, to the Department:'• aatiafaction, by on·or 
September 23, 1986, and the DtpartMent. then proceeded to. 
review your client'• application. However, prior,to the 
completion of such review,,conditions at your":client. 1 1 
faaility deteriorated and no long•r au~t tho••· 1peoified 
in the Amended Statement. of Intent. Inspections .conducted 
by the b.diological Health Unit on June 2 artd. 18, 1987, 
revealed, inter alia, th• following condition11 (1) a 

-~ . 

.•.. 
., .. , .. ' ,,.,.·, 
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radon concentration in the vault of 200 picocuries per 
liter, nearly seven times the limit of 30 picocuriea per 
liter 1et by Tabla 6 of Industrial Code Rule 38, and 
agreed to by your client in the fourth condition of the 
Amended Statement of Intent, (2) the digcontinuation of 
your client'• fi"iin badge service, result.ing·.J,n unmonitored 
exposure of its employees to radiation: (3) the rec·eipt 
of approximately 30 sh)pmenta of packages containing 
eealed radium aourbes,·~1.n violation of t.he Department 1 1 
Order to Comply dated'·'Januaty 6, 1983. 

These serious violat.iow, arnl !tcl(!lum Chemical· 1 
previous non-compliance with the requirement• of Industrial 
Code Rule 38, including those which re1ulted in the isauanoe 
of the above-referenced Order to Comply directing your 
client to suspend all transfers of radioactive materials, 
establish to my aatisfaetion t.hat your client's application 
should t,~ 1.'hmhnl 1Jecau1e t, l'uu noe aom~11,a W1tft the 
conditions aet·~orth in Industrial Code Rule 38, §38.S(a) 
!or the issuance of a license • 

. -· .·:; .. · ... --- ,. .. ,, 
A lieparate and di"atinct baaia for-determining 

that Radium Chemical should not be .granted a license to 
aell or lease sealed radium sources relates to the manner 
of operntion ot faciliLieg us!n':} 1c1u.loaetiva ma,1r1a11 
in Athena, Georgia and Ottawa, Illinois by Luminous Processes, 
Inc., a Delaware cor~oration of which Joseph A. Kelly, 
Jr., Radium Chemical• President, is also President, -and 
which you have acknowledged to be substantially owned . 
and controlled by Mr. Kelly and other officers, directors ·· 
ana ll'il!'lft~.Lal!A 6t l'OUr c:!ient. eonaent judgments entered_, 
in the u.s. Di1trict court for the Middl• District cf ·· 
Ge~rgia .a,nd ~he 13th Judicial Circuit Court of La Salle 
County,~111'1inoi1, hav• determined that: two facilities 
formerl:9' ·ope,r:ated by Luminous Proces•e•, Inc.,· were contami­
nated with ra~:IJ\,~ion ~t levels which violatad the limits 
set by the applicable 1tatutes and regulations of Georgia 
and Illinoia, respectively. "A con1ent judgment i• a 
ooncluaive adjudication and ha1 the 1ame force and effect 
as a judgment after trial." Prudential Linea, Inc.~v •. 
Firemen's Inaurance Com an of Newark New Jars• et al. 

· ~ f, •• ••n T11,0, nc:, ct Q , , l u , lll\. Del,Jl.. 
· '""71982). 'hie State of Illinois and the U.S. · 

' 

,., . 
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Environmental Protection Agency have incurred 1ubstantial 
costs in proceeding to decontaminate th••• fa~ilitiea 
after Luminou9 Proceases, Inc. failed to do e~:-With,­
reapeet to the Consent J~dgment entered in the Georgia 
case, Radium Chemicat'ahd} itr, iresident, Joaeph A. Kelly, 
Jr., have failed to pay/:anv• ot the aums which thay had 
1~r1ea ,o ~ay ia,r,und,~ oVer three year• ago. 

I therefore determine, baaed on the above facts, 
that your client's application should be denied because 
it has not demonstrated that it$ sale or lease of sealed 
radium sources will be under conditions which are suff1-
oient to provide reasonable and adequate protection to , 
lit¥, health and satecy and on the turther ground that 
neither it nor its personnel ia qualified to use such 
radioactive material so aa to minimize danger therefrom 
to life, health and safety (Industrial Code Rule 38, 
f38.8(a)(2)). . 

Pursua·nt ·to Industrial Code Rule 38,· f38.l7(a), 
~hiR ~At~rmin~~iQn ~onttitut•• an g~4•r for tho enforcement 
of Industrial Code Rule 38 under Section 21 of the Labor 
Law and you may seek review thereof pursuant to Section 
101 of the Labor Law'by filing a petition with the Induatrial 
Board of Appeals no later than sixty ~ays after it• iaeuance, 

Simultaneously with th!• determination, ·I am 
cau•ing to be i••ued an Order to Comply directed to your 
client rel~):.ing to it• poaaea1ion of radioactive. mat.erial1 
pursuant t:c ~auatrial Code Rule 38. 'l'hia Order·:11 review­
able in th• a.a,me manner •• thi1 deiermination, ··) ·.rsJ:· '. 

' ( \ ,, >. ,J 
,, ..:/" 

cc:1 Joaeph A. Kelly, Jr. 

,,··· 

President Radtum Chemical 
Company, Inc: • ber Commr. Hudacs· 

commr, Oeinhardt: 
·•• commr. O'Connell 
Stuart Sc:hranlc 

·· Francis J. Bradl 
Stuart: Miller· 
Gordon J. Johnso 

. "''', 
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NY Stat• Des,artlMnt of Labo, 

,oa IMMIDIATI ,21,PA.11 

L,YOI\ QUillM!Hr uacn pgu,r, MPJQACJJYi MAtlgJAL l.1$iltill APP1.Ic;AT,m1 
Alli,~,, rl•'l- lAu1u11lt1 1.tl7J- Stt• 1.&bar ~m~ancr~Orl'llt P. H~1Mti -.· 

/!~J., _: ' ~ • 
todA7 dlnl4id ~ appUcatloi\ of• O.,.en, firm to NlnttaM lu H,pttMftd oper•t1n1 llctttte ~w . 
10 handla ta4l-.Un tNtllr~l "'" ordtNd 1ht Unn to ,.,nova lh• tadloactl,iot rU.•rlal 

fnint &tlil cltcontarnlnlte 11, ete.'blbh!Mftt. i\~J ._ · 
&•Halih& 1'1t o.ntienuoi a ltatl l.abor Dt11Mrlrn1nt lettar •nt,tadaf le ladlvm 

"' 
Chlmk:AI Com,-n,. ~ •• af 11MJ, 111h Avmi.uei Woodalda1 Com,nJ.t1t~, t-lara.1....,ld 

' ' ' 
ncarn ~c:,lont Dy flt dtpuanuu•, DlVlltan of Saftt~ 81\d Hea.Hh taund ,Mjor ' 

wJolatlort1 of JnA&ltrlal Codi awe JI, 

'!Our ~tlOl'll •f JIN t and II Ind Au.,,att u, 107 11\0'f,d HC .. llff rtdOn 

coi,ea11tra.tlOM-G\llr 1tv•n 1lme1 1M l"111t 1tt by 1t1.t1 r•aul1\lon.,., C~mJall~, 

.. Hatawtt 11Jd. 

Jht dtH1'11"!tRC tnfnrrt11 -. ,.,uiatl.,._ --.rlni 1nau11t1'1 IIN •f radJMCtlve 

mawlal undat lht ••• I.IMC' Law, 1ta11 Jno.i11tltJ co• Rule )I, "Sonllfn& R&dlalllft 

Pro1ae&1•,• 1ftd under an qrtttnen, 1rl-. lt\t VJ, NL1Claat a,1ullliM'J CO,..,nllllon. 

C&t!na other ,1o.1at1on1 that ltd to •p,.,1mtnai ,cuon, ._ Labor Comml.Mlonlr _ :·~ •· . ' ·. ~::., ·--~; ..... 
nared lilt firm had dlleon~~ 1w 11• 11f tum ~qu "' IJ,~ ~-~ 111111, ~raa.1-~l·--,lt; 

• ~ r - ~,;.- ~-

: ... - ~ pc»ttn1l1U1 t-,0111\& employM, ia wwtrll~lt &MCNl\h of radletlon.1 ltt &IM ttated ltlat >.{f. 
'-;", ... "...,:.,_~• , .. _r, , • •, ,; I • \ ~ ?;{·) 

1hl •perttMnt dllccrt•Nd Iha IJm, l\&4 NC91Ytd lhlpmentt or .. ,'-41 radium IOW'Gelt 1h ·r:\o:.: 
" _.. • .:O j ~ ~ • ' I ... • •~• •.1/.!< 

'liAl&1fon of a 3an. ', 1t1, •pa,tmlN!.t or•r •pef\d.ln& the llrm11 °optr1t1na Uctft ... lft J;:: 
• • 

1 
• ~ ~ ,-~ . :: .. Jf~~6'.:;;,..:_ ; ~~! r . 

connt.:tloft fflfi ,.dJuffl Ind oiler '°91hac'1~ fflltaPlala ., ~ ,acw,,. 'J!f;rt·~:';_;-RfA'? • ~ir: I 
rn1111nltelu•• 11- '-,.U J.twrlON 'Ille lll'm11 acllOnl tffl ,u:panllon-oz 1M llcitnM&t '.(: 

• t ; · ~ t" -~:- . _:: ~~~;,.i~~:.::-: .. r;J.._~ ,-~·:::~:·t . ; ~ .. u "::::::=.:a.or~,.~~·::~.~~~~;;~!:~: In ~t:r·.:_:~~~; i 1· 
-~- ~mlNlr aa• w -&11 IIMndecllta•ment &ft ,.,...,. ... ~ I,..: -~,\~;~ ,· JO!··,ta~: the ~1{: ·,_:_ : · 

&inn Mmltta• an •PPllctlllen tt ..-.ell••• Ill u.,- ., .,_.,.._ .. itte• ..,.. --=uffl9ftla ··: . ·· : · 
.. • ... ., .. • r • . • ' 

. . lndlc:atad ••pt that WOUid be 1lalwft • °'""' prkw Codi kula •Selaeconi..• Ceeftmlul•r -~: r- . 
• ' ' ~ r , ' ' I '..' . .... ~• 

H11rtn111 rt '9lri lll1ui11 u\! ..... ,. .. , u. ~wpanm.nt'I 11UtlactJOf\ln .. ptemNr 1H6Md · :;-fl;;. __ 
- _._ ~ '/"' • • ' ·.-... ,:l --

._ 4-part,Mnt IMfl ,,oe••d to '"'-• tt.. &lrffl't •11JPUcat1on t-, 1 u....... tt .,.,. •• 'K :-
. ·~J./, '.'~·- ~- ~-~ -mo,.• . . ,· . '/·tjt~.~ )t}··.',_.-·:·-~ : . ;/ ,. ~ -~f ·:. 

• ~ '~ ~·:; ... I l' 1 ,• I •• ~ 

,, If 
+ • - .... .,. ~ •· •• 

- . 
· Cfflc« ti CllfflfflUfNotiOM, tt.twd t', MwLt.tl, ~- -- ' ,.,,.~ . · ' 1!~ .· 

W Ave,tlll Hamman s,11. Ofrct luWlftt c ..... ,. II, ~.,111, ~- PfY lltW . .'. 
• : .... _ ,sta1 ••1 ••,, .... . ... , · ..Wirt "''1 m '7IIO - ... -.. _IW ,.. •r;oi, • ' •.' . , .. , " 

'lj/1:.- , ... 

' X . X .. XA ~ lA . :U:Q ;,c.A • ' __ ..,'!!'!!!"!'!'9~-.~~-..... !"'!"'!91!"'!""---~~-~--"l"""~rr--~'flll' .... -
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. 
"Prlor to cornpJetJOc'I of our ..-vlew1 howev-er, the altuatior, at thli f.•r:Ulty 

f ·--.._,,. ·-· deterloratied &J'ld 110 lonaer met cur condlt!ons," Comm!uloMr HarttweU aalr.t. 
. .. ... 

The 11rm t'l(;tr,tl)' ,rnploy~d three peraons ln c0r\n1ct!on wlth h.lnd.lin1 r&dloac:tlve 

ma.tarleh. 

R•dlum Chc.mh.al Camp1ny 1 me. ~lUti.bllf:itd raolum needles to pnyalc:1.ans for"• ln 

cv-:er tJ\trapy. Substitute treatments are preae:·n~y •vaUa.qJe and uttd by 'the rfted.le&l 

a:ommunlty. . 

commltslor>*r H.lr"tn,tt added that another fac:tar ln th, dep&r'tment11 declalon to 

oeny tM tlnn'.t lJcenM 100UcatJt'ln w.1• •"• t,-rat£,n of fucWlle11n A'dl!IU., ~6fgl.a and 

Ottawa, 1Jllno1, by llldlum 0',f:mlcaJ•, prQ{'-nt In violatton of th• law, and ,..,u11t1on, of 

tho111 1iate1. 

"LUrntnou, Proc,Nes, tnc.1 1 corporatJon h•1-d by lo1eph A. J<eUy, :Jr., a.lat, 

" f,ta'16e11t of Radium Chemical Comp,.ny, ln;., fonnerly operat~d tac:Ultle, ln C..Or'1a an~ 
- ' 

11w1u11 Nl WIP6 att.trnlntQ to be contaminated wlth radioactive material at 1eveu 

abova the Urnlu .Mt b)' d,t respe,ctlve at.abtf,11 C;immlsaloner Ha.rtNU tald, . . ' ' 

The ~r CeirnrnL1•1oner l.lso dl*ted Radium O,trnlr;.11 company, lftc:.to temove 
• 

all radloaetl\ft ftll111rlall and decontamlh.atlt tu Jn,~la1lon by Oct. 2., 1911 \lndtr L&!>or 

Department 1&.1perv1t1on. . 

The comrnla&1ot111r'.s 6'<:oni:amlnatlan erder l~lu• Nqulrementa for tmployn,el\t or 
• -· ·. ,-.,,. ,-,\~:N·:~--' , · ·:' , ;·_;::• .{;·~;-,.~ -'~;t'··-:"i)/>·'::. :·,\,~ -· 

a radlatl()ft •f•t1 oU!cer and IUbrnlttlon of• *on11mlna\l0ft plan for approval by 1\6 · · 
, 1 I ' •· ' •• :.'i\p;;.:~~ -~':. 1 -e,' .- ' :: · ·:. '.' 

'dtpJrtment. The order tequl"'• th, fltTn i.o dllpcee 6f All rt.dlo.w:dv, materlaJ to 
,' ' :-'-,1 :' • ;' ; .. -;.. : '• ' ·, 

authorized H1Clpta11"ta , .. 44-tt '""n.vc of o dev,.ron,rc, rt.c1ii;ipbyucl1t. 
. ..~·~.,,,·~'/~·· ''; ··:),,, 

Under the tt,t.l .1.,a.bQr law, 'the Zi.nn 1\\'1f appeal '\he order to th• at.tt lr1etu1trl1l · 
. . 

loud of Appel.la wlfJilLn 60 •>'•• 
No.129 ·. .·,,, 8/19/17 

' , 
.. 
• 
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HON. ANGELO GRACI 

, 
, 

:At Individual Assignment 
- · - >' Part .S- of tr:!-

suPREME COURT OF THE STATE OF NEW YORK s preme C"'Urt o' 'L1,0 t:t,~-- c' COUNTY OF QUEENS I u . . u I • .., ..... ,.., I 

-----------------------------------:: New Yo!t. held in and !or the Cr,:•r:~, 

STATE OF NEW YORK, THOMAS F. 
HARTNET'I, Commissioner of the 
New York s~a~e Department of 

: 

Labor, and THOMAS C. JORLING, 
Comm.1.ssicmer of the New York State : 
Department of Environmental 
Conservation, 

Plai11tiffs, 

-against-

: 

: 

: 

RADIUM CHEMICAL co., INC., and : 
JOSEPH A. KELLY, JR., 

Defendants. 
. • 

-----------------------------------x 

of a~s:r:s, 2.t the G~~r.:~1 f:c·.::t 
Hc~se, at Jt·.?ie~ts. t·4eJ•1 ,Yori( on 
1;10 / 9 day ofO.,_)..c,c,;..-r 19£:i 

STIPULATION AND ORDER 

Index No. 16968/87 

.. 

The parties to this proceed.i11~, in c>'rder to facilitate . 

the resolution cf the issues raised in this proceeding, 

hereby stipulate and agree: 

l. !f ~hey have not already done so, defendants shall 

forthwith reduce radiation leve4s in uncontrolled areas 

outside the WAlls and ~indows of the facility at 60-06 27th . ~ . ,,, ~ 

Avenue, Woodside, New York ("the facility•) to 2 millirems 

per hour (mrem/hr) or lestt. Such radiation levels 
~ 

mainttin~d by them at·or_below that lev&l. 

2. If they have not already done ·so, defendants 
' ' • _".. /11:~!.:,; ,;.,:,·: 1_~'.-:1:~' 

forthwith repair the fence _which partially aurrounds,the 
\•,1;;.:.,,' ;-.J,~, .. _, 

facility to prevent I acces_s to the facility by ·unauthorized 
• / > ~ ,,..,' ~ . 

parties. Defendants shall maintain. the fence.in_ good repair 

and condition. 
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./ 
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3. Defendants shall forthwith install, and thereafter 

maintain, a secure fence on the roof of the facility to 

prevent access to the roof by unauthorized parties. At a 

minimum, such fence shall extend along the roof the full 

extent of the roof's boundary with the immediately-adjacent 

tenant (the "Solu. fencing line")', and along the roof line 

paralleling the Brooklyn-Queens Expressway (the "BOE fencing 

line") from the point where the BOE fencing line joins th& 

Solex fencing line north along th,e BOE fencing line a 

sufficient length to assure non-access from the expressway, 
,. 

as shown on ~he attached drawing. .s,,,. . . . 

4. lf they have not 11.lready done so, defendants shall 

forthwith investigate and remediate exce·ssive levels. of 

radiation emanating through the walls or windows of the 

facility's "tritium room," until levels ere reduced as 

provided in ~1 above. Remedial measures shall include, •s 
I 

may be necessary, moving of sources within or from the 

tritium room, and/or placement of additional shielding 
• within 'the room or along external walls or windows. ·, 

• 
S. By noon on October 20, 1987, defendants shbll 

ins~itute, and shall maintain pending t~tal complianc~ 

this stipulation, 24-hour on-site guard services 't.O ertsure 

that no unauthorized parties gain access to the f~cility, 

and to ensure that appropr.ii:.te emergenC)' Jneasures can be 

- 2 -



t&ken and authorities notified as may be necessary or 

appropri1:1.te. 

6. Defendants shall forthwith install sign~, at the 

places shown on the attached drawing, warning of the 

presence of radioactive materials within the facility and 

stating •oanger - Keep Out•. 

7. Defendants shall forthwith provide the New York 

State Department of Environmental Conservation (·DEC•) with 

an inventory of neutron sources. · 

8. ln order to determine whether radon is escaping 

from the facility in amounts subject to the provisions of 6 

1'"YCRR Part 380, de.fenda.nts sball -~ibtain radon gas 

- monitoring equipment, in a f orni ·and manner to be · approved by 

DEC, inside the stacks, vault, and other areas of or around 

the facility, and shall pro~ide ·the monitoring results to 

DEC. 

9. Defendant£ shall forthwith investigate the cause of 

excessive levels of radon in the atmosphere of the vault, 

shall r•duee those levels to 30 ~icocuries/liter or less 
~ I 

soon as posEible, and ~hall maintain those levels at or 

below 30 picocuries/liter •.. 

10. Defendant Radium Chemical co;, ·Inc. ·1 (•Jtac!ium 
' "· ' :', ;. .. :1 •. ~ 

Chemical") hereby withdraws its administrative appeal'·, from 
:'•1 ,, -\---'·:,'(\:.;· ... ,_\·:,/~ f-:· ·-:-:.. •' 

both the order and the denial of pemit issued.by t.he New 
. /. ' ~ ,',,~ 

York State Department. of Labor (·DOL") on August. 17, 1987. 

- 3 -
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11. a. For purposes of this stipulation, defendants 

agre~ that they are jointly liable for the disposal of All 

radioactive sources stored at the facility, and judgment 

requiring such disposal is hereby entered •. Defendants shall 

dispose of all neutron sources ~tored at the facility, and 

sixty curies of radium sources, by shipment to a disposal 

site operated by U.S. Ecology or any other disposal facility 

licensed by law to accept defen?ants' material. lf 

defendants inform plaintiffs by the later of three weeks 

following entry of this stipulation or the arrival of 

timely-requested disposal shipping containers at the 

facili.'tY~ that some or all of this portion ot the radium 
-. 

sources together with the remaining sources {as specified in 

subparagraph (b) below) can be disposed of in the manner 

described in subpa~agraph (b) below, disposal may proceed in 

that manner for that portion of the sixty curies of sot1:,;-ces. 

Disposal pursuant to this subparagraph shall be accomplished 
' ,' -

as soon as practicable, and shall be completed by Janu&ry 1, 

1988 or such date designated pursuant to~ ll(c) below (the 
ti' 

•disposal deadline•)._ 

b. Defendants may seek to dispose of the·­

re~inder of their radioactive sources by sale, gift or 

other lawful transfer to any person authorize<! to possess 

and own said material. Bowever, except as provided in 

~ ll(c) below, defendants shall dispose of all of their 

- 4 -



. .. 

i 

. 
# 

.... _/ 

~-

radioactive sourc~s by th~ disposal deudl1ne. Delay & 

transferee may have in cb-t.a111in9 authori:&t.ion t.o possess , or 

own such transferred sources shAll not excuse non-compliance 

Yi th the dispo&al deadline, and shall Jaot constitute a basis 

for invoking the provisions of jll(c). 

c. Plaintiffs will extend the Janu~ry 1, 1988 

deadline for disposal of defendants' radioactive sources if 

compliance with that deadline is not reasonably possible. 

However, the deadline will not be extended if defendants 

delay or are not diligent in seeking or implementing means 

of disposal, including backup and alternative plans, er if 

defendants do not comply with other provisions cf this 

stipulation • ...... • 
''(''" 

;:,"--.#-·:"ir{,, 

d. Within three weeks follo'l.·ing entry of this 

stipulation, defendants shall submit to plaintiffs for their 

review and approval a plan for the disposal of the 

radioactive sources. Such plan, at a minimum, shall provide 

for the immediate ordering of approved containers for the 

disposal o! the neutron sources and the 60,curies of radium 

' sources. •. 
12. Defendants shall keep plaintiffs apprised of all: 

activities and m~asurements taken pursuant to this· 

stipulation. 

13. Defendants shall ailo~ plaintiffs, and any 

governmental body working with plaintiffs, unencumbered 

access to the facility and to defendants' records,·ineluding 

- s -



• --
financikl reco:rm. Defendants sh~ll respond promptly tc 

plaintiffs' requests ~or informatio11 concerning defendants' 

assets, li!t.billties, incofne, debts, ar1e matters relevant t.o 

the collection 0£ a judgment. 

1,. a. F~ pm:p.oses of this stipulation, defendant 

Radium Chemical agyees tbrt it is liable for the 

decontamination of the facility anc5 X"elated disposal of 

contaminated mate:-ials, .and judgment requiring such 

decontamination anc5 related disposal is hereby entered. 

b. For purposes of this stipulation, defendant 

Joseph A. Kelly, Jr. ("Kelly") shall be deemed liable up to 

the amount o~~ive in:mib:ed thousand dol"lars ($500,000) to 
-

pay for the decontaminat!on of the facility after the 

radioactive s0ure9s are T~ved. 'These provisions shall not 

be construed to limit Radium Chemical's liability, nor shall 

it be construed to relieve defendant ~elly from any further 

liability in the event that the cost of decont&.mination 

exceeds $500,000. Any party may· seek judicial resolution_ 
-';,_!1, 

the issue of furtbf!%' li.ability for decontamination.\ .-
c. Defende.J}ts sha~l submit a tentative 

decontamination plan no later than November 30, ·.1987, :,for 
.. :. :~_',;" .. .. ~-:~ .. , ~,.-. 

plaintiff's review. tJpon completion of ·t~e aource &!isposa_l, 

defendants shall submit a final decontamination plan~or the 

review and approval of plaintiffs.· Following its'approval, 
' I I - '! : 1.,-~ . .' . . ' ' tt·:-

def endanta shall ::mpleme:it. the same consistf:tnt with . the ,, · 
1111 

provisions 0f aubparagraphs a and b of this paragraph. 
.. ,' ' 
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15. ln entering into this .stipulation, defendants du 

not assert that·they necessarily have sufficient financial 

r~sources to comply fully with all requirtunenta of this 

stipulation. 

,, 

16. In E::.ntt::ring into this stipulation, defendants do 

not admit wrongdoing or li~bility, nor do plaintiffs bdmit 

the absence of wrongdoing or liability on defer1dants • part. 

This stipulation may not be used by any other person or 

party as an admission of any fact alleged it1 the complaint 

or in any o~her papers filed in this action. 

17. Plaintiffs may supervise all work done by 

defendants pursuant to this stipulation. 

18. All work done pursuant to this stipu1ation shall 
',·"' 

be performed in full compliance with all applicable laws, 

regulations, and administrative orders. 

19. Performance by defendants of the requirements of. 

this stipulation shall be deemed to satisfy the'requirements 

cf all outstanding administrative orders 

plaintiffs. 
,.. 

20. Defendants shall not transfer or dispose.of any 
• '·:'eHt~fl ;' ']~.;-,-

business or personal assets during the pendency:of.this 
. '.- - · -.• )1~1/.t:?~\~~r-.: 

proceeding and until all re_quirements of .this. stipulation 
·~>"' .--~(. -.;- ·.~-i-~~tt;:-f¾':~~: .. -. 

have been met. Until this proceeding .i~ concluded and the 

stipulation satisfied, defendants may make reasonable 

expenditures for rent and maintenance cf the facility and 

- 7 -
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for defendant Kelly's home, utilities, xent and/or 

ma.inten&nce, cooper au ve loan 1--ayments a11d other 

necessities; this sbal.l include expenses incurred in order 

to comply with the terms of this stipulation. However, f~r 

any expenditure not expressly listed in the preceding 

sentence or in excess of one thousand dollars ($1,000), 

defendants must obtain approval from plaintiffs' attorneys, 
.,,, 

who shall grant or aeny such approval promptly. Plaintiffs' 

attorneys shall allow all rea~onable expenditures. 

Defendants.may apply, on 24 hours notice, for an order 

requiring plaintiffs to approve an eA~nditure they have 

refused to approv~. Defendants shall have.t:he right to • 

obtain and pay counsel without pre-approval of attorneys• 

fees, except that the State may seek from the court an order 

to withhold payment of such fees upon a showing that such 

fees are unreasonable or the services are unreasonably 

duplicative. 

21. All papers to be serv,ed upon plainti!!s in 

procee¥ng, with the exception of documents of a technical 
• 

nature requested by DE:C or· DOL, shall be served upon 

plaintiffs' attorneys: ,Stuart Miller and Gordon J. Johnson, 

Assistant Attorneya General,-~ew York State Department of 

Law, Environmental .Protection Bur£au, 12 O · Brc,adwa~,, New·· 

York, New York.10271. Technical information raquested by 

DEC or DOL shaJ.l .be &er,,ed upon the appropriate person et 

- 8 -
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the Agency in qu~stion. All papers to b~ served upon 

defendants in this proceeding, except documents of a 

technicAl nature served by DEC or DOL, shall be served u~~n 

defendants' attorneys, Wachtell, Manht;i.m, Grouf, 30 

Rockefeller Plaza, New York, New York 10112. Defendants 

retain the right to change attorneys, but service upon both 

defendants shall be made to their attorney.. DEC and DOL 

retain the right to serve documents of a technical nature 

upon defendants at the address cf the facility. 

22. In the event defendants fail to comply with the 

requirements of this stipulation, defendants shall pay to 

plaintiffs a fine in accordance with the following schedule: 

For the first 10 days of violation 

For the next 20 days of violation 

For all furtper days in violation 

$1,000/d.ay 

$2,500/day 

$5,000/day 

Such fines shall not be imposed unless the court finds that. 

defend~nts are in knowing violation of the terJrJ of this 

stipulation and have fail&d to com.ply with the stipulation 

after a reasonable opportunity to do so. 
t 

23. This proceeqing shall be marked off the calendar,· 

but may be restore!! to' the calendar by any party. 

24. All subpoenas issued by plaintiffs returnable 
::"/.;:."IJ-: c, 

;,"' 

this proceeding on October 19, 1987, are withdrawn Without 

prejudice. 

- 9 -
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25. To the extent that defendants cannot comply with 

any provision of this stipulation because documents 

necessary for such compliance are in the sole custody of 

state or federal authorities, defendants shall promptly 

notify plaintiffs and describe the needed documents. 

Defendants shall comply to the extent they can without those 

documents, and shall fully comply within a reasonable time 

following return of those documents or copies to them. 

26. All parties agree to cooperate with each other to 

ensure the perfoniance of the terms of this stipulation. 

27. Upon entry of this stipulation and order, the 
. 

temporary restraining order '·issued. October 13, 19 87 , is 

vacated. 

28. Upon defendants' performance of the terms of this 

stipulation and defendants' completion of the disposal of 

radium sources and decontarn1nation cf the facility and a.ny 

area in its vicinity contaminated as a result of the 

facility's operatic~, this proceec!.ing shall be discontinued 

with prejud1ce • 
•• 

29. The court sh~ll retain jurisdiction to enforce 

'Chis stipulation and order. The parties may modify this 

···. ; 

• 10 -
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stipulation and order by writing signed on beh&lf of all 

parties. 

Dated: New York, New York 
October 17, 1987 

STATE OF NEW- YO:RK, THOl-'.AS F. HARTNETT, 
• · AND THO.MAS JORLING, by: 

STUART MILLER 
Assistant Attorn~y Gener~l 

GOP.DON J. 
Assist.ant 

• ... 
SO ORDERED. 

GE::neral 

.. 

DATED: Jamaica, New York 
October 19, 1987 

,,INTER, 

.· :~J :!JJ;:-~~ C 
::,; iJ • S • C • '._ 
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BJECT: 

FROM: 

' j ---~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

JUL 2 6 1988 
Stipulation & 01!de1! - Radium Chemical Canpany 

Paul A. Gia.l!dina 
Regional Radiation Repl!esentative 

4-4.JU-02 

TO: See Addresses 

Attached is a copy of the Stipulation and Ordel! (S & 0) between Radium 
Chemical and Joseph Kelly Jl!., the defendants, and the State of New Yol!k, 
the plaintiffs. '!his S & 0 was ordel!ed by the Court on July 21, 1988. 
The )(ey points al!e as follows: 

• 

• 

'Ihe deferrlants ackna-,ledge theil! inability to meet theil! financial 
camti troonts. 

In light of the defendant's financial conditions the parties ag1!ee that 
de facto abandorarent has taken place. 

'Ihe state oir aey othel! govem-mental agency (such as EPA) can pl!oceed 
to mitigate the hazal!ds posed by the site. 

RCC can still pl!oceed to tey to sell its l!adium inventoey unless 
it intel!fel!es with a clean up. 

• All pl!oceeds fran such a sale will filrst go to satisfy govel!Tltlental 
obligations. 

Attachment 

Mcb!esses: 

Richal?d Salkie __..,--­
Chl!is Militschel!....,.­
Lynn W.tdght 
El!'ic Schaaf 

cc: Shawn Googins 

REGION II FOAM 132<>-1 (9/815) 
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DEPARTMENT OF LAW 
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:nt~~~lnlfll Ill ~!"'Ill 
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(212) 341-2457 . 
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July 25, 1988 

Paul Giardina 
o.s. Environmental 

Agency 
Protection 

2f F'l<l9TA1 1'111P.II 
Hew York, New York 

Dear Paul, 

' 10278 

Re, Radium Chemic 

------------~---

Enclo1ed i1 a certified copy of the r•oent 
Chemical atipulation ·an.d order, 11nt•r•c! July 21, 
copy waa telecopied to M1. !wall laat week. 

I al10 learned on Friday that aoil surround 
Radium Chemical building ma.y be oontamina"d wi~ 
radiWll-226. A repreaentative from A1aemblyman 
Rinchey•a office told me that eoil 1ample1 ware 
aualJ.t•i.1, on~ that preliminary rao"i,1 •h.,.,. "hit 
contamination up to either 1 ten ti~ee• that pe 
Labor'• Code Rule 38 or baok9roun4 (the repr•••n 
not aure vhlch). Further detaila, to the d•9r•• 
forthcoming, may be obtained from hia offio• • . .- A 
McFarland-Benedict, 212-315•1,62 • 

GJJ/14 
· encl. 

ccs Dr. rranc•• Bra41ey 
Dr. lau.1 Xergea 

--. -Your1 truly, 

A 
: ·· UOJWUN J. J 
,,, .la1iatan 

~', ,:!. .·: :.,, 
. :··, · ... 

• 'I' 

·,, 
·, .. 

\ : - ).( -: . 
' 

i ' 
I 

i ' 

'. j 

Ii 
r 
I 

' 
I 

' . 
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SUPREME COURT OF THE 
COUNTY or OUIENS I I 
-----~-----------~-- -------~---x 
STAT! OF NEW YORJC, TOMA P. 1 
MA~TNETT, Commission r o the 
New York S~ate Depar m•nt of t 
Labor, and THOM~S C. 1JOR ING, 
Commissioner of the ew ork State 1 
Department of Enviro mental 

·conservation, 1 

I • , • .. 

........... 

STIPULATION AND ORDER 

Index No. l69j8/87 

A••igne4 to Juatic• 
1 Graai 

-again• - I 1 

! 
RADIUM CHEMICAL co., INC~, and I 
JOSEPH A. R!LLY, JR. ' 

' -------~~-----------
I 

fenl!ant1. ..... ~ .............. --x 
I 

IT IS HEREBY P01TBD by and·betweeo th• partiaa, by 

their under1igned orn•ys, •• follow11 

WHEREAS, defend nt ~adiu- Chemica~ Co., Jno. -~"Rad~um 
I , 

Chemical") and antlJoaeph A. lelly, 3r. c•xelly•) 
I 

entered into a etipu ati~n an4 order, entered October 19,· 

1987 ("the Order"), liic~ r•quirec! c!efen4anta to, inter 
I ·. • .• , 

::::~:~:::::~:::r:: :::r::::::f::::::::::;::;::::~::l: 
1a11ful c!i1po1al site (b~ '~educe airborne 1:adiation at the . 

• :It ,, 

I . ~ . 
facility and maintai it1at oi below1pecifiad.leval1,, (c) 

perform certain moni o~ib~<.·;f.':radon ~~~,}Cd);:::i;;,~;ic!a u~.,;: 
.,-···· I f>·,,::)-\?·~: . ::. 4;,: ~ .. /~, ·:,:, -~~::~.:·-~~'.til!"'·;~/···1"'6~ .. , .• 

cumbeTed ace••• to t • 'f eility, (el deconta111lnate the 
-~ · .. : ... · ;~ r,>··.:rt ·:/;:.,,.- ·:; ···· ·,.\ 

facility fol~owi~; t • ~roe~' remo..-a1,:·aac1;(~)_,'~aintain · 
. . 1

1 
· , . :'Jjlf:.t;tf it~It}} 

I • 

Paga11 of&' 
I 
i 

~: ... ~/;': .. :· ;· .:·:.: 



• • ' .. . v ."-.l 

I
: : j, ____ ...... 

' ,-11: 
the facility in accord•nr• ~i~h 12 N?C* Part 38 ("Code Rule 

3 8" ) , and : i I 
, ! I , 

WHEREAS Radium ¢~em~cal'~ 1ole •o~rce of income ie.that 
. . I 

provided by leasing ~f radium :1ource1, which leasing cur-.... 

rently result• in grq•• ~ayr:ie~t• to it cf leas than $5,500 

per month1 and Xelly!h.a•!no •4'1rce of i~co~e other ~han 

salary or fees paid io hlm by ~adium,chemiaalr and 

WHEREAS Radium ~hemlca1•~ expen,••i in maintaining the 
I ' 

facility in aeeordan~e w~th thie Or~•t •~• in exce11 of it1 . 
gro1s income, 1n thaj cutren·t ~nvoice, for electrical 

' I I • I 

••~vie• exceed $1,80 ,, r+ntal paymen\• ~•e•11ary to p•y 
' I ,! 

taxes, water and sew-.r cllarge.a:, and 1*0rltqage on the facility 
- i : 

I j , 
are $1,800 per month ~djh•via ~ot be•n pa~dl quard ••rvi:•• 

I I • i • . ' 

necessary to main1:ai11 ••ct:ur..i.ty at:· the facility in aecordJ1.rn:,e •.·""~ 
I ' • 

! : 

wit.h the Order cost ~n •*e••• ~f s,4 ,ooo. per month and have · 

not been paid ainoe ~rii 19·88I, and Uhe firm providing auch 
I 11 , • 

•ervic:ie1 hae not mad,.• 1ommtt.~ent to provide further 

aervioea beyond July !31, .lt88Jlthe facility'• radiation 
I . • , , 

safety officer, u r;quit•4 br,! Code Jlule 38 and neceaHrY_ ~o . 

the maintenance cf a :Mf~, .aac~r• fa~ility, ha• not been · · 
.. ' . ' 

paid eince September. ·ri-,1~ e.nd pannot 1be! pai4 ueinq exiatinq . . . . ' , ~ . 

income for future •e~vic~,, co~tinue4 operations require 

engagement of legal dou.n~el, b~t preaent counael' • · f••• have ., 
I I • 

not been paid einc• ~ctober 19~7 and ·fu~ure f••• cannot be, 

paid using exiating iocn,•, th!. coat .[of' _Hlade~; -wagea ·~.d. 

benefit• for facilit wo~Jcer,a ,:her ~ha~ the rad1ation ... : 
I I 

aafety officer necee. rr:to co tinue~ o~eratione, which 

I 
l,ac;a ~· of 6 ! 
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I I 

' . 
\ .. ._,) 

... -...... . 
include bookkeeping ~-chnical ••r~ic••, exceed $3,000 

I 
per month and cannot tt' the c01t of di1pc1al of 1ourcea 

is approximately f•r ;ram of radium for th• approxi• 

mately 108 gram, of aai~m in invento~y at the facili~y, and 

defendants cannot met •~ch co1ta u1inq existing incomer 

decontamination of a aaa\of the facility used for 1hippin; 

of 1ource1, as well • t;• entire facility, cannot be paid 

for uaing exi1ting a urc•• of income, and 

WHEREAS Xelly 1 

coat, for his ahelte 

~edical exp•n••• ari 

resulting from a eor 

Decembtt 19871.and ... ... . 

WHEREAS defenda 

company'• pre~!aes, 

I 

•••j•lone and au1t meet reaaonable 

, ftod and aedioal expe~t•. · i~cluding 

inglfrom medical aervicea and 1uppliea 
I 

na~* infarction 1uffered in late 
I 

I . . . 
no aaseta other than the 

inven~ory which i1 radioactive-

ly contaminated or r dio4ctive, and have debt• in axe••• of 
: 

S&oo,ooo, and 

WH!RIAS the Int 

tion of p~oeeeding• 

of income in order t 

Radium Chemical cla( 

WRBJ!AS ra4iatio 

are above th• 30 pCi/ 

portion, of the facil 

active contam1~ation, 

rna~ Rev•nue Service haa begun prepara-
! , :,_,. 

••i•e a11et1 anc! r:eatrain the.payment 
I 

••,i•fY alleged tax deficiencies of 

d ~o ~· ln exce1a of •4O,OO0,~~nd .~. 

l~vei •. ln th• facility':• vault room :}i:r 
~~andar4 pur1uant

0 to. t~·'.·:o;d~;,' _- . Ji\ 
.· .. ,:_,'''~· :i : ' \ ,;' ··::-·,\:.~,.: .. ,1~·-}/if,~/_.,.·. ·t :.', --:~_5-~;\~::· 

~Y !have :been •••1•4 becauee of rac!io-\f: · : ,,,".·.~- ··- . .·. ;, ::~•-.. ': ' - .. ·, ·;._."; ··'.·'·. ·}:?~;::· 
wh ch •••linq th• State baa •••erte4 \ 

,'<~· " ' -·: 1: .,, ~ : l ;'' ' -

i• in violation of C • 

the •hipping ar••• of th 

ule 3,, 1urface ocn~aainat~on in 

faciiity ha• aade remova1·· of 

. 
Pav• i of 6 
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" 

•'v 

I ,,J•r _,_ .,-..- - ' •• 

sources impo11ible • ••n, decontamination or other Temedial 
I 

measures in that•~• ot!the f•cility, 1afe, ••cure opera-

tions requir• th• pr ••nJe of •mployeea and,•• r•quirea by 

the order, the guard ei-Jice, but defendant• no lon9er can 

pay personnel to pro de i1uch ••rvicea, it 1• hereby 

I~ED that datandanta ~annot 
. 

ORDERED AND ·DET maintain 

the facility in a man er :con1i1tent with Code Rule 38 and 

the public safety, an tj•t bacauae of defendant•' inability 

to pay tor the eervic • fa r•diation 1afety officer and 

employee, adequately ra~ned t~ ,handle company operations, 

and the cont1nued pre end. of radioactive materials in th~ 
' ' 

facility and defendan a' inability to arran9e for their 

removal, defendant•~ ve !!,! fagto abandoned their obliqa• 

tion, and duti•• to a 
. 

ty •• of-- .;ruly 31, 

threat of r•l•a•• of 

an· imminent and ·aubet 

environment., 

I 

eq~ate.y and aafely aecure the facili• 

, · ~hi~"ii e~natitutea a aub1tantial 
I 

ad~oactive materials that ha• created 

nt al danqer to public health and the 
• //it 

fJrther 
I 

ORD!RED that the o~~•r entered October 19, 

hereby modified to ad t~at defendant• 1hall not interf•r• · 

with and shall cooper te ~1th •tfo:rt• by any 9ov•r~m~ntal ·. 
I , , , 

.. · authority to Te1pond o ~nd, remedy condition•, ~~··~ b~ th~. · 

continued, lnaecur• p •••c• of racU.oactiva uterl~l~.,1~ the·· 
' ' _,. '': ' , 'l, 

.·: facility and the thre t ,••d to public h•.~lt~,, an~. !h•·_: 

environment by 1aid d f to •••ndonment; and it ii furtheT 
I , 

t, ,,all have the rl;ht,toarran;e 

for the lawtul eale o, 
I 

d to ••11 all or part ot_th• 

age~ of S 



,, 

J.0• .. f 

·. < .. ,/ '\___) 

,,..- _... .... --· .. 
radium source,, prov e~ that •uoh aale and con,equent 

om th~ racility tot.he buyer(1) 

does not interfere wi h, prolo~q or delay, in the judgment 

of a re1ponding gover me tal authority,· the re1pcn1e action 

of that 90vernmental ut orityt but that nothin9 he~ein 

constitute• a permit, 119en1e,.0r other approval fo; the 

•hipment of a~y part~~ular buyer, and defendant• 

shall •till have the bl gatto• to obtain all permit• and 

lieenaea nece11ary to th lawful 1ale and ahiptnent of auch 

sources to any partie 

applicable 

available to any 

reimburse it for all 
•' .. ' 

of ita response to or 

aatisfy any judgment 

auch governmental aut 

DATSD1 July~ 1988 

ROBERT ABRAMS 
Attorney General of 

Sta~• of Hew York 

B~ 

OR N 
STUART M ! 
Aaaiatant At orney1 

' Department of Law , 
120 Broadway . 

la buyer. in accordance with all 
I 

I 
d 111 pr,ceeda of any ••l• ahall be 

ndi~q 90~ernmental authority to 

awdu1 cotta incurred by it•• a result 

ra~diat~cn of aaid con~itiona, an~, -~o 

lrerdy o~tained·againat defendants by 

orirY· . 

New York, NY 10211 
(212) 341-2,57, 2418 
Attorneys for Plainti fa 

19a 5 of 6 
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STATE ~F NEW YORK) 
COU~TY '°' N!W YORK) a. 1 i 
on the fie'(/, day of J ly, '1988, before me per1onally appeared 
Joseph A.Jelly tom kn~wn and known to me to be the per1on 
described in and who x•!uted the for•qoing inatrument, and 
being duly •worn, did ae nowledged to me that he executed 
~he ,amer and further th the reaide• in New Yo~k, New York, 
that that he i• the p ••ild.ent of rtaclium Che11ieal co., Inc., 
the corporation deaer bee; in and which al10 executed the 
foregoing inatrumentr and: that.he al10 aigned bi• name 
thereto on behalf of aidl eorporatiop by order of the Board 
of Pirectare'of ••id oriration, 

\~~ 
I 
!· 

SO OIUlERED. 

.. Jamaica, New J rk 

JulyJ.\ ma i ,~,.e~t11~.'Zel~~'l"1 

\ 

\ ' 
I ,:;.·' 

I: :· .. , . 
., 

'. i •.-. .,,I•, 

I 

: . I 
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-· MARSHAL'S NOTICE OF LEVY AND SALE 

Olittil Cltomt of tlJe Cltity of N em lnrk 
JO.ngs 

Co~nty of 19 

"" . L• __ fR :--. 1- ,.,.,.,C 
:-i.-.:. p r rt,! r-, . ~i ( Et,!'; rmx 
I.:' [ TV t· IJ'.) [".:_·:~I J.'..; L_ H7:5 

, I 

:3 ~-< <'5 F' l':: I. L. 80UU:'-'f'.i F:D 

Specta J. Security lPc . 
n ' ·, , ... J \ . ... , ... 
. "'' -, !·· 1 • Ji-.. u ·r (!f", !< 11· l3h 1 

P. ·o 01"\V II r )·r -
• 1• UV/\ ~~.G.{_; .. 

Plai n t iff 

• 
Radit1'."l Chemical Ccrnpany, Inc . 

60- 0'1 ?.7tJ1 l\.ve . BL 
Wooc.1 slde, NY lJ.377 VS. 

De fendant 

iy llirturr of nn fxerutinn i11ued out of the above Court to me dir.dtlcf end dellve,..,: 
"'-EASE TAKE NOTICE th1t I hive this dey LEVIED upon end will expo~ f°' SALE 1t PUM.IC AUCTION, all the 
right, tftt. end intere1t which the defend1nt hed on tfoii1 day, or at any time thenidter, In and to the foUowl"9 
de.aibed cheHela, sufficient to .. titfy tfl• eucution together with Marshal's f.•• and expenM1: 

INVENTORY 

All. ASSns ON PlEMISES IE~GING TO THE DEFENDANT ' SUIJECT TO MY LEVY . h;::::__( ·--,~ \_) ..J?--:- \ ........, C \., A 1 -{\, Any money due to the above nerned 
- -") ~ '--- · ft" • / def.,,d1nt through re,nt,,. 'Hcrow or any 

,. \ T ;--\ ,_... other mean,, to be turned over le 
\.- ('-<)-1 (_ _ {\ l-:, ,..,., ~ r7 1 \ ' \ •N - MY OFFICE. _ 

( ' yr-/.'-- __ }_,,--..;--., --- ~ x· ~"'-~~c,<-~ .._,rQ-
v< 1~ 'I ( \ ,._,.-..9-..._ rf t --.._ ~ 

.j__.'.---==i- - ~ _,__., ) . ,---<1 
\ 11.._ L ., ------.r----~- • 

.1 ) 
s· A l E : 

l-::i},9fo3 o ... ----~---'----- -

PAY IN FULL 72 HOURS BEFORE SAlE 
DATE OR SALE WILL .BE ADVERTISED 
AT YOUR EXPENSE. 

Tmte 1° /}(tr- ALWAYS INCLUDE · 
Add .... , ___ _ _ _ _ THIS DOCKET NO. * 
Execution and FM• $ 19,687. 46 plus upepr) & ln,.,._tt .. ON ALL PAYMENTS. 
Detect, .... Yorlr, ) ~ j .S / 19 ()? H3518 H&B BY328 9/2'1/88 

SUBJECT TO ANY AND AU MOITGAGES, LIENS, CONSIGNMENTS CONDITIONAl IIW OP SALE. 
ENCUMIIANCES, ETC., IF ANY. 

Payments to be made by MONEY 
ORDER or CERTIFIED CHECK 

payable ONLY to 

cMa'tlin 23it:n~tock 

11RarsqaL (!Utu of New I ork 
N. I . Any one who defecN thl1 level notice or cauN1 

1 :r r. ··1 : : I 1 • .-. i_-1 t F I· ! :-:\7 r_tr : t: tame to be defaced in eny way 11 gullty of• mildemNneP 

' , [ r ·; t ' 1, IP~;f_!f.~,L, jl:'-;''5 end wlll be puni1hed to the full e.tent of the law. 
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DEPARTMENT OF" 

ENVIRONMENTAL CONSERVATION 

ALBANY, NEW YORK 12233-1010 

THOMAS C. JORLJNG 

COMMISSIONER 

JUL O 1 1988 

Dear Regional Administrator Dagg~tt: 

This letter sets forth the request of the New York State 
Department of Environmental Conservation ("DEC") that the 
United States Environmental Protection Agency provide funding 
pursuant to the Comprehensive Environmental Response, Compensation 
and Liability Act of 1980 ("CERCLA") as amended by the Superfund 
Amendments and Reauthorization Act of 1986 to conduct a CERCLA 
removal action in respect to the Radium Chemical Company 
("Company") facility in Woodside, Queens, as discussed more fully 
below. 

At the present time, approximately 82.6 curies of radium are 
stored at this facility, in "needles" and "seeds", encased in­
platin1;1m-iridium or other. metals, which were former'1y_.used }n ·: 
medical procedures for cancer treatment, and 7.6 curies of·~ -
radium-beryllium neutron sources and 16.9 curies of other radium 
sources used in radiography applications. 

The Company formerly held licenses issued by the New York 
State Department of Labor ("DOL") authorizing possession and use 
of radioactive material in the form of needles or seeds for 
commercial use in reconditioning, leasing and distribution as 
industrial and medical radium sources. 

In 1983, due to loss of contaminated gold seeds and because 
levels of radiation inside the facility exceeded DOL regulator¥ 
standards, DOL issued orders directing the Company to 
decontaminate the facility and to suspend commercial operations 
involving the transfet and receipt of 1adioactive materials. The 
Company did not comply. In August 1987, DOL denied the Company's 
license renewal application and ordered the Company to remove all 
radioactive materials and to decontaminate the facility. ·· 
Measurements taken at the facility in late August and early 
September showed radiation levels inside and outside the facility 
above DOL requirements. Orders compelling ieduction of radiation 
levels were also issued by DOL. 

On October 13, 1987 ,, an action ·w_as .~t>ht1Ji.i¼'n8~9 '.jP, State Supreme 
Court by the Attorney General on behalf of,,OEC~arRi~~gWJ;~i,QJ respect 
to the Company's non-compliance··:-:,~/ ~.tiroi\l~~Srul and Orde_~. was .. , 
entered into October 19 by the State of N~W, .. :JDf'f, \ th1flrci,mpany, and 

:.-·· 1 · 1 •• 1 ·:·Jr1Jtl · 
j~'i:~'" ~l~~;d , ,u· " , 

·,) 1·-1·;-r1'·1·::\llJ0,,3.Jld:l1~ p i'.nJ~:iw . 
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Mr. Christopher J. Daggett 2. 

Joseph A. Kelly, Jr., its President, and approved by the court. 
The Stipulation and Order requires the Company to perform an 
extensive array of remedial measures, including reduction of 
radiation and radon to safe levels, removal of all radioactive 
materials from the facility, decontamination of the facility, and 
allowance for State access to conduct inspections, inventories, 
and remedial action. 

The only activities carried out by the Company to date are 
reduction of external gamma radiation levels and the installation 
of fencing and posting of signs at the facility. While the 
Company did provide 24-hour guard service pursuant to the 
Stipulation and Order, the Company has failed to make payments for 
this service on two occasions. As a result, the provider of guard 
services removed the guards from the facility from February 11, to 
February 25, 1988, when Radium Chemical retained another provider 
of guard services (apparently without paying the initial provider) 
as ordered by the Court. 

In mid-April, it came to light that guard service might again 
be terminated as a result of the Company's failure to pay. On 
April 25, 1988, the State obtained a temporary restraining order 
and order to show cause compelling the Company to pay for and 
reinstate guard service. As a result, the guard services provider 
agreed to provide service without payment until June 30, 1988, as 
,Radium Chemical could not pay. 

The Company has failed to provide reliable radon 
measurements, an adequate disposal plan, an adequate 
decontamination plan, and bids for decontamination work. As to 
removal of radium sources and decontamination of the facility, the 
only activities carried out by the Company to date are removal of 
four containers with four grams of radium (representing four 
curies) and the receipt of four more containers which have not yet 
been put to use. Only 20% of this cost has been paid by Radium 
Chemical. Contamination of the shipping area of the facility must 
be removed or remedied before packing and disposal may continue. 

During the past several months, representatives of the 
Company have been negotiating with various foreign nationals with 
the intent of selling as 'much of the radium material as possible. 
To date, there has been no tangible evidence of progress. 

Except as noted above, the Company has .not complied with the 
Stipulation and Order, in particular, the requirements for removal 
of all the radioactive materials by January 1, 1988, and 
decontamination of the facility. Remedial action by the State 
could not be funded by the State Hazardous Waste Remedial Fund 
because the material at this facility is not within the definition 
of hazardous waste in that Fund's authorizing statute, 
Environmental Conservation Law Article 27, Title 13. 
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Mr. Christopher J. Daggett 3. 

Extensive financial information obtained by the Attorney 
General demonstrates that neither the Company nor its principal 
owner, Joseph A. Kelly, Jr., has sufficient assets available for 
the costs of remedial action or to adequately manage the Company 
and the facility and provide essential security. Indeed, the 
Company's financial inability has been further demonstrated by its 
failure to pay the utility company providing electric service to 
the facility. Electric service was terminated at the facility at 
10:00 a.m. on April 11, 1988, resulting in failure of ventilation, 
security, lighting and other systems requiring electricity. While 
electric service was restored to the ·facility by the utility 
provider at 9:00 p.m·. on April 11, 1988, it is unlikely that 
Radium Chemical will make the over $1,600 payment past due or 
continue to make payments for electrical service. Radium Chemical 
has also failed to make payments owed its Radiation Safety 
Officer. Finally, the failure of the Company to pay its attorneys 
for legal services provided has made negotiations difficult. In 
sum, the Company's financial position makes it unlikely that its 
obligations under the law and the Stipulation and Order will be 
met. 

The amount of radium and minimum security at this facility 
pose a serious threat to the public in the event of fire, 
explosion, terrorism or v~ndalism. The Beatty, Nevada, disposal 
facility which is the only facility where disposal of this 
material would be economically feasible, has a license to bury 
radium issued by the State of Nevada which expires·November 1989. 

We expect that the Attorney General will obtain and enter in 
court a Stipulation and Order declaring that the Company cannot 
maintain the facility in a manner consistent with New York State 
Department of Labor regulations and the public safety. The Order 
will be predicated on the Company's and Mr. Kelly's inability to 
pay for the services of a radiation safety officer and employees 
adequately trained to handle company operations after July 1, 
1988; the continued presence of radioactive materials in the 
facility; and the Company's and Mr. Kelly's inability to pay for 
removal of the radioactive materials. Accordingly, the Order will 
recite that the Company and Mr. Kelly have de facto abandoned the 
facility as of July 1, 1988, and that de facto abandonment · 
constitutes a substantial threat of release of radioactive 
materials that has created an imminent and substantial danger to 
public health and the environment. 

This material is a hazardous substance and a pollutant or 
contaminant within the definitions of those terms contemplated by 
the Comprehensive Environmental Respo~se, Compensation and 
Liability Act of 1980 ( 42 use §§9601 et ~-), ( "CERCLA") as 
amended by the Superfund Amendments and Reauthorization Act of 
1986 (P.L. 99-499). Therefore, I request that the United States 
Environmental Protection Agency provide ·funding pursuant to the 
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Superfund Amendments and Reauthorization Act of 1986 and conduct a 
CERCLA removal action for the materials at this facility at this 
time since the facility presents a significant threat to the 
environment. 

Since the commencement of our action in state court, we have 
kept various USEPA personnel apprised of developments in the case, 
including Messrs. Muszynski, Giardina, and Googins and 
Ms. Lynne Wright. 

For additional information, please call Paul Merges at 
(518) 457-5915. 

Mr. Christopher J. Daggett 
Regional Administrator 

Sincerely t 
Tfr::;; ;orling 

United States Environmental Protection Agency 
Region II 
26 Federal Plaza 
New York, New York 10278 

' 
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. 
Christopher J. Daggett 
Regional Administrator 
U.S. E.P.A. 
26 Federal Plaza 
New York, New York 10278 

Dear Mr. Daggett: 

July 11, 

- . .... .. . . ~ 
The Radium Chemical co. plant at 60-06 27th Ave., Woodside," 

Queens, New York, has been the subject of an intensive in- _: · ,~ 
vestigation undertaken by the New York State Environmental ~·· J~ 
Conservation Committee. As a result of this investigation; --I. am·.., 
requesting that the EPA take tmm·ediate action to remove all --•> 
_radiation m~terials from the plant and decontaminate the area~ 

i ;··.:.. J 
:_ • r :1 ,· 

:. * l • 

Radium Chemical co. has been in the sealed radium sources· -·. business for over seventy-five years. It had been a viable .. 
business until about twenty years ago when radium was replaced,Qy 
less hazardous radioactive,materials used for certain medical 
procedures. The company accumulated an excessively large supply 
radium sources as use of these materials declined. 

,-=::. ~-: 
• - f" ~ "'"I 

r· 

·- .... 

. . -:-:, -·:-. . . .... 
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In 1983 the New York State Labor Department ordered the company 
to cease operations because of numerous violations of the State· 
Industrial Code. The company appealed. However, last August,·as a 
result of additional violations, Radium Chemical was ordered to 
remove all sources and decontaminate the premises. 

It is now eleven months later.- and Radium Chemical.· has removed 
approximately 4% of its inventory.· Currently, there is an 
estimated 108 curies of Radium 226 and perhaps thousands of 
discrete sources. There may be as much as lo curies·of .radium 
beryllium neutron sources. It how seems clea~ that the company· 
does not have the financial resources to dispose of the.sources a~d 
decontaminate the premises affected. 

I have monitored the situation carefully and I am convinced that 
the Attorney General's office has done everything it could to get 
the company to comply with its orders, but with little result. I 
had asked my research team to assimilate a "worse case" scenario 
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should a fire occur at the plant. I am·duly alarmed by their 
submitted conclusion which I have enclosed for your review. 

It is my hope that you will respond at once to the threat this 
situation represents. Until you have mobilized to accomplish this 
end, in addition to the recommendations submitted by Professor 
Carroll Trall (see enclosed) I feel that the circumstances warrant 
24 hour surveillance of the site. I await your response. 

. MDH/gmb/jm 
enc. 

• 

MAURICE C. HINCHEY 
Member of Assembly 

. ,. , 
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Hon. Maurice D. Hinchey, chairman 
Environmental Conservation.Committee 
Leg1s1atlve Office Bufldlng Room 625 
Albany, NY 12248 

Dear Mr. H1nchey: 

\_) 

Phys1cs Department 
Brooklyn College 
June 30, 1988 

I am responding to your request for me to estimate the hazards 
which may result from a fire at the Radium Chemical plant, 60-06 27th 
Ave., Woodside, Queens. Because of the serious nature of the problem, I 
wl 11 use a "worse case" scenario. Specific information concerning the 

. nature of the materials stored fn the plant has been suppl1ed by Ms. Gall 
MacFarland-Benedict of your staff, and I have discussed these matters 
extensively with Prof. George Skorlnko at Brooklyn College, a radiation 
technician, and other members of the scientific community. Ms. 
MacFarland-Benedtct, Prof. Skorlnko, the technician, and I visited the site 
M_ay ~3_,.but.were unable to enter the premises. 

Our recommmendatlons are simple: 1. Remove all radfatlon· 
materials from the plant and decontaminate the area. In the meantime, fn 
case of an emergency: 2. have the fire and police departments carry to the 
site radiation monitoring equipment, for both neutrons and gamma rays; 3, 
have the departments develop plans for evacuating the area; 4, have. the 
departments develop plans for securing the area after an emergency:·, 

It ts not easy to predict how a fire can start. Arson, vandalism, or 
sabotage come immediately to mind. Ignition trom another fire 1n the 
neighborhood ts another posslbllfty. A plane crash.similar to the Mexican 
Afr Line dlsaster·1n Los Angeles, a vehicle accident with a gasol1ne truck 
on the Brooklyn-Queens Expressway, faulty wiring, or a 11ghtnfng 
the building or to the w1rlng to the bu11dfng are other posslbfl1tles.--"'"'">'·,.,.,. 
Another possfbll1ty Is the penetration of the bu11dlng from an automobile 
out of control on 27th Ave. I understand two such events have happened 1n 
the past. [Letter, Leonard R. Solon, Bureau of Radiation Control, to Francis . 
J. Bradley, Department of Labor, September 22, 1986]. In any event; yte . 
assume there fs a serious r Ire at the plant. : :fi;f->: 

",'"' "'• 

However the fire starts, we assume that temperatures of upwards ,; 
to 2000°F or 1000°c wlll be reached. Most of the following discussion 
wtll apply at a much lower temperature. 
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We understand that stored in the building are approximately 1 O 
curies or radium-beryllium (RaBe) neutron sour~es and 110 grams of 
radium mostly in the form or radium sulfate. The radtum-berylltum Is a 
mixture, not a compound. We assume that the neutron sources are stored 
In paraffin to moderate the fast neutrons. In 1ts decay, Ra-226 emits an 
alpha particle which bombards Be-9 which emits a fast neutron. Fast 
neutrons are very dangerous because they can knock an entire atom out of a 
molecule causing drastic changes in the molecule's function in the 
organism. Gamma rays, on the other hand, generally only knock electrons 
out of atoms. The electrons are easily replaced If the dose is not too high. 
The damage caused by fast neutrons ts much more serious and often cannot 
be rep a I red. 

Because of the hazard of fast neutrons, sources of these neutrons 
generally are stored In water or paraffin, some material rich In hydrogen, 
which moderates the speed of the neutrons, making them much safer to 
handle. Mixed-with the hydrogenated material ts usually some _other 
material to absorb the moderated neutrons, often ,a boron compound such 
as ordinary Borax, a cleaning compound, commerctally available. Boron 
absorbs a moderated neutron and emits a gamma ray, which ts much less 
harmful. 

If a ffre starts, the paraffin will melt atso0c to 6o0c, depending 
upon the kind of paraffin. And at somewhat over 100°c the paraffin w111 
Ignite, tue11ng the fire. In any event, the neutron sources wil1 lose their .• / 
moderating material and fast neutrons w111 bathe the area. A fireman <>r"Jlf; 

• • ic ,:~-- ~.-r:< ~";L_l'~•' 

po11ceman, for instance, can receive a yearly dose of 100 m1111rem 1n .-,~,';}:}:1f 
4,l;.{i· 

about 15 minutes If he is 3-4 feet from the source. We would not expect :/:: 
the firemen to be this close to the source while fighting an Intense flame/\ 
but as the fire Is brought under control they might move In close to. flnlsh,:.t 
the Job or to tnspect the site · ' , · · · . ,,:c:,~1:~:·;6:1,~~~;)??i' . 

. ·: ,:}lii'{;JJi;:;I;1~Jt-. , 
We would expect the neutron source to crack during the fire.and :.;,'?ttl\ •. 

the radium and beryl11um to become airborne. Beryl11um 1s falr1ylo?(1C 1f Ji{ i 
Inhaled, because or Its chemistry, ft ts not radioactive, after tt ha~~bee~ .. :{tf : .... , 
separated from the radium. The hazards of. the the airborne radlu,n_are'..:\\\?: · :::::·' 
discussed below . <' ':::;~.-,l~·/<'1:?' :::{ 

• ./},-/,',''(\:' ,.,,, .. .,.'J!"" ' .' .. 
' • ',, .- h", -~ ' '·, .. 

"~.-.·' ,~~~;::_; :::,', ,"':'.~!, ·:· :-
: ,;;~ :. ' ·-

The 11 o grams of radium are Inside platlnium and/or . :,:: 
plattnum-trtdtum containers, or ·needles· which are sealed and placed •> ••.•. , 

lnstde lead containers to reduce the gamma radiation emttted by the :', ,,.':,,:;'"· ... , 
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Somewhere along here the radium sulfate will probably decompose 
tnto radium oxide, Rao, and wl 11 get airborne 111<e the soot and other debris 
of the fire. The final resting place of this radium Is hard to estimate 
because It will depend upon atmospheric conditions. If the total 110 
grams or radium plus the IO grams from the neutron sources ts spread 
uniformly over a one square-mile area, then the radiation level for a. 
person ltvlng In that area w11I be about 0.4 mR/hr, about seven times the 
permissible level for a continuous exposure. In Queens this means about 
20,000 people wtll be subject to this exposure. The radium would have to 
be spread uniformly over an area or nearly 10 square miles before the 
radiation level Is down to a permissible level. 

More serious, perhaps, Is the fact that much of the airborne radium 
will be Ingested by eating, drinking or Inhaling. Radiation from Internal 
sources Is, or course, much more serious than radiation from external 
sources. Again, the quantitative estimates or these hazards are hard to 
make because they depend crltlcally upon the atmospheric conditions at 
the ~lme of the f Ire . 

To repeat, our recommendations are that the radioactive materials 
be removed from the premises Immediately, that the area be 
decontaminated, that the fire and pol Ice departments be alerted to the 
hazards at the plant and that they make emergency plans with the 
appropriate agencies of government to monitor the radioactivity from the 
plant tn case of a fire, to prepare to evacuate the area In case of a serious 
emergency, and to have plans for securing the area once the emergency Js 
over. ~;/j:: {ti~ 

On Monday, June 27, 1988, I met with Ms. Ga11 McFarland-Benedict, . 
Dr. Frank Bradley of the Department of Labor, and Mr. Gordon Johnson of the : . · 
Attorney-General's office to discuss many Qf the points covered In tn1s·.t??{ 
letter. . . ·. . . . :. · ·,> . · .. · . · ; ·. ; · '.'. : '/ilil' ·· ··· · 

.,:,::, .. ,, 
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In our visit to the bulldlng, which was locked but unguarded, we 
found a substantial leakage of gamma radiation from the bulldlng. We 
measured 0.7 mR/hr through the window facing the Brooklyn-Queens 
Expressway and about 0.2 mR/hr through the bul ldtng. We measured about 
0.1 mR/hr across the street, on 27th Ave. We also have found radium, well 
above background, In samples we have taken from outside the building. 
[Our findings are consistent with those reported by Paul Merges 1n a_ 
memorandum to Frank Bradley, NYS OOL, June 5, 1986, and with the 
radiation levels cited by Thomas F. Hartnett In his letter of August 17, 
1988 to Mr. Jeffrey Hermann, the attorney for Radium Chemical.] 

These results convince us that that all the radium 1s not Inside 
lead shielding, that many of the seals on the platinum containers have 
cracked and allowed to escape radium and radioactive radon. The 
radioactive products of this radon, of course, are also unconta1ned. 

In a f Ire, as the temperature rises, the pressure 1n the needles 
w111 .. lncrease and more radium and radon w111 escape from those needles 
that are cracked, and the pressure and therma 1 stresses on the other 
needles wlll Increase causing more cracks, allowing more radioactive 
products to escape. None of these products w 111 be contained 1n the lead or 
the vault, because they are not airtight. 

As the temperature rises., the lead will melt at 328°c or about 
600°F. Lead requires relatively little heat to raise tts temperature and to· 
melt It. For example, only .04 calories are needed to raise a gram of lead 
1 °c whereas 25 t Imes that amount ts needed to raise a gram of water 1.?c .. 
Further, 6 calories are needed to melt a gram of lead whereas 90 times?~:. 
that amount are needed to tum a gram of water Into a gram of steam:·· (The 
calories used here are 1000 times smaller than the calories we use In·";·/{. ··. 
dally conversation to discuss the energy In food.) The Intensity of the fire · 
wlll govern how much lead 1s melted, but, as I said, a little heat melts a 
lot of lead. For Instance, the heat from burning a gallon of gasoline w111 
melt about 3200 pounds of lead. 

When the lead 1s melted, there Is no sh1eld1ng around the.radium 
that Is st111 In the platinum needles. In this situation, 1f all the radium ts · · 
stll11n the bu1ldlng a fireman would receive a dose of about 10 R/hr at a· 
distance of 3 meters or about 1 R/hr at a distance of 1 o meters. This · · 
fireman wl11 receive a yearly permtss1ble dose of 0.5 rem 1n 3 minutes 1n 
the first case and 1n 30 minutes In the last case. · : 

?¥i~ 
~~·!!;; 
,!"f.~.:~ 
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June 29, 1988 

To: Prof. A Halpern, cha1rman 

From: Prof. C. C. Trail 

Department of Physics 

I am requesting $10,000 to purchase radiation detection equipment and 
supplies so that we may continue our work with the Environmental 

. Conservation Committee of the New York State Assembly. 

During the last year, we worked with Hon. Maurice Hinchey, chairman of 
the Committee and Ms. Gall McFarland-Benedict from the staff of the 
Committee to Identify radioactive hazards left by various radiochemical 
businesses tn the New York City area, many of which are In Brooklyn. ,, 

We have found radioactive hazards In two bul I dings thus far and_ we wish 
to continue this work with the Committee during the coming year. I am 
attaching an article from the New York Times which refers to the hazard 
we round In Manhattan. We round another hazard In Woodside, Queens, 
which the Environmental Protection Agency has agreed remove this July. 

-
We do not have at Brooklyn College the portable.equipment ror'f1e1d ;:,', 
studies and we.have had to borrow this equipment from a colleague at a 
SUNY campus upstate. This arrangement wlll not be possible during the 
coming year, making It necessary to purchase our own equipment. 

Your support or this request will be ve_ry much appreciated. 

cc: Dr. C. K1mm1ch, Asso~late Provost 

Brooklyn College of The City Uni"rsity of New York, Brooklyn, New York 11210 718 780-)418 



MAURICE 0. HINCHEY 
Assemblyman 101st District 

Cl DISTRICT OFFICE 
41 Pearl Streel 

Kingston. New York 12401 
(914) 338-0909 

Cl ALBANY OF'FICE 
Room 625 

Legislative Office Building 
Albany, New York 12248 

(518) 455-4436 

Christopher J. Daggett 
Regional Administrator 
U.S. E.P.A. 
26 Federal Plaza 

5-5.10-02 

THE ASSEMBLY 

STATE OF NEW YORK 

ALBANY 

July 11, 

New York, New York 10278 

Dear Mr. Daggett: 
i I 

The Radium Chemical Co. plant at 60-06 27th Ave., Woodside,' . 
Queens, New York, has been the subject of an intensive in-_:: i~ 
vestigation undertaken by the New York State Environmental ~ :..' ;...., 
Conservation Committee. As a result of this investigation;·-I :am·"' 
requesting that the EPA take immediate action to remove all ~

0 _radiation m~terials from the plant and decontaminate the area~ 
: ..... j; -

Radium Chemical Co. has been in the sealed radium sources· -· business for over seventy-five years. It had been a viable· .. 

- . .. >"-
r _..:.... J 
:. .. • f :1 
r· : 
; ~ :-:. 
•. r·""'I 

- ·-(" 

·- .... 
... ··.:: 
:. .. <' .. - -·-.. 

.: .... 
:: •• :0"" . . -:-:, 
-:-, . - . business until about twenty years ago when radium was replaced,b_y 

less hazardous radioactive-materials used for certain medical · 
procedures. The company accumulated an excessively large supply 
radium sources as use of these materials declined. · · 

of 

In 1983 the New York State Labor Department ordered the company"­
to cease operations because of numerous violations of· the State ·'' "'" . 
Industrial Code. The company appealed. However, last' August,·· as a 
result of additional violations, Radium Chemical was ordered to}' 
remove all sources and decontaminate the premises. · , 

It is now eleven months later.- and Radium Chemical·' has·· removed 
approximately 4% of its inventory.· Currently, there.is an · 
estimated 108 curies of Radium 226 and perhaps thousands of 
discrete sources. There may be as much as 10 curies· of ._radium· 
beryllium neutron sources. It how seems cleal:' that the~company 
does not have the financial resources to dispose of the·sources·a~d 
decontaminate the premises affected. . · · ·. ,:i:t,:;<\ · ' ·· ':·'. 

. ~ . "• ;~·~.:.~; ,. "'.:: _-: 

I have monitored the situation carefully and I am convinced that 
the Attorney General's office has done everything it could to get 
the company to comply with its orders, but with little result. I 
had asked my research team to assimilate a "worse case" scenario 
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Mr. Daggett -2- July 11, 1988 

should a fire occur at the plant. I am·duly alarmed by their 
submitted conclusion which I have enclosed for your review. 

It is my hope that you will respond at once to the threat this 
situation represents. Until you have mobilized to accomplish this 
end, in addition to the recommendations submitted by Professor 
Carroll Trall (see enclosed) I feel that the circumstances warrant 
24 hour surveillance of the site. I await your response. 

MDH/gmb/jm 
enc. 

• 
. .. 

MAURICE C. HINCHEY 
Member of Assembly 

';,_.· .. ~ .. 
.,.-- . :\ .. 

··, ,..., .. ,' ? ... : . .,. 

. ,. . , 
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Hon. Maurice D. Hinchey, chalrman 
Env1ronmenta 1 Conservation. Comm lttee 
Legislative Off Ice Building Room 625 
Albany, NY l 2248 

Dear Mr. H1nchey: 

Phys1cs Department 
Brooklyn Co 11 ege 
June 30, 1988 

I am responding to your request for me to estimate the hazards 
which may result from a fire at the Radium Chemical plant, 60-06 27th 
Ave., Woodside, Queens. Because of the serious nature of the problem, I 
will use a ·worse case" scenario. Specific Information concerning the 
nature of the materials stored In the plant has been supplied by Ms. Gall 
MacFarland-Benedlct of your staff, and I have discussed these matters 
extensively with Prof. George Skorlnko at Brooklyn College, a radiation 
technician, and other members of the sclentlf le community. Ms. 
MacFarland-Benedlct, Prof. Skortnko, the technician, and I visited the s1te 
May ~3.,.but.were unable to enter the premises. 

Our recommmendatlons are simple: 1. Remove all radiation· 
materials from the plant and decontaminate the area. In the meantime, 1n 
case of an emergency: 2. have the f Ire and police departments carry to the 
site radiation monitoring equipment, for both neutrons and gamma rays; 3, · · 
have the departments develop plans for evacuating the area; 4, have. the :/.·· 
departments develop plans for securing the area after an emergency::j},,:f~·~\).f~: .· 

. - . ,. ,~<:;:i.~tf . ;::::~. 
It ts not easy to predict how a fire can start. Arson, vandallsm, orttY> 

sabotage come Immediately to mind. Ignition from another fire 1n the.)J:.gi;W ; 
neighborhood Is another possibility. A plane crash.similar to the Mextcanjff{/. 
Air Line dlsaster'ln Los Angeles, a vehicle accident with a gasoline truck ~;;l~]t ,-·re~=·._ ... -, ... 

on the Brooklyn-Queens Expressway, faulty wiring, or a ltghtnlng strlk~Jo.J}': . 
the building or to the wiring t~ the building are other posslbllltles:·~ii{~f!zf~~ 
Another posslb111ty Is the penetration of the butldtng from ·an automobile · · ·\ .,.,,.-~-., .... _,.-.,-. 
out or control on 27th Ave. I understand two such events have happened 1n ·~1Zi!i';: · 
the past. [Letter, Leonard R. Solon, Bureau of Radiation Control, to Francis }1t; 
J. Bradley, Department or Labor, September 22, 19861. In any event; v{e :'~}ir{ 
assume there ts a serious r Ire at the plant. . .:: ',:~1::/i -... :< 

:·.~ .~: .. :/t,,,.· . • .. . _.,., 

However the fire starts, we assume that temperatures of upwards "(r 
to 2000°F or 1000°c will be reached. Most of the followlng discussion : . , 
wlll apply at a much lower temperature. · 
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We understand that stored In the bu! I ding are approximately 10 
curies or radium-beryl I !um (RaBe) neutron sources and 11 O grams of 
radium mostly In the rorm or radium sulrate. The radlum-berylllum Is a 
mixture, not a compound. We assume that the neutron sources are stored 
In paraff In to moderate the fast neutrons. In Its decay, Ra-226 emits an 
alpha particle which bombards Be-9 which emits a fast neutron. Fast 
neutrons are very dangerous because they can knock an ent Ire atom out of a 
molecule causing drastic changes In the molecule's function In the 
organism. Gamma rays, on the other hand, generally only knock electrons 
out of atoms. The electrons are easily replaced If the dose is not too high. 
The damage caused by fast neutrons is much more serious and often cannot 
be repaired. 

Because of the hazard of fast neutrons, sources or these neutrons 
generally are stored In water or paraff In, some material rich In hydrogen, 
which moderates the speed of the neutrons, making them much safer to 
handle. Mixed-with the hydrogenated material ts usually some _other 
material to absorb the moderated neutrons, often ,a boron compound such 
as ordinary Borax, a cleaning compound, commerctally avaflable. Boron 
absorbs a moderated neutron and emits a gamma ray, which Is much less 
harmful. 

, If a ffre starts, the paraffin wtll melt atso0c to 6o0c, depending'j_.:'.~1,;:;(''j}/ 
upon the kind or paraffin. And at somewhat over 100°c the paraffin will t~ft·:'.~'.(-i''.l'M> 
ignite, fueling the fire. In any event; the neutron sources will lose th~lrJ~~<-/l:tl"'l~:.;': . · 
moderating material and fast neutrons will bathe the area. A flre~an or:l:t{ "-)1£,J:\i;ff '. 
policeman, for instance, can ·receive a yearly dose of 100 ml11irem tn"':~~71m · .. ·.~rJt~tL ·· · 
about 15 minutes 1f he Is 3-4 feet from the source. We would not expecf~lt · · }t :·;i?: 
the firemen to be this close to the source while fighting an intense flame,} · ;~Jfi ).,;:: 
but as the fire Is brought under control_ they might move In close to.Hnls,~)~:; :,:t/f 
the Job Or to inspect the SI te , · . :.. . , · , · . ,'·.:?,'{::·:-;f5:}~~:,:~1/-';ii . -~'7:?. , 

• .. . ... -/~:j_\,:,f:r:·~~~·:·~~Y~:f:~,: · . ·'·~--;::. 
. . . . '. . . . . . : r-~i~)ftt};{i1it¥... i ·"'r.i . j :· 

We would expect the neut~on source to crack during the f1_~(.and :.~:~fJt ;\~}f~I/ ·. 
the radium and beryll furn to become atrbome. Beryl I ium is fairly to?(1C if .~ii~, .:._:.;;~ff; '\t\(. 
Inhaled, because or tts chemistry, 1t is not radioactive, after 1t has been \!'.f :;.'.~\·t:; .·.fr 
separated from the radium. The hazards of the the airborne radlum·areJ\:{:{ .·. './,: · ·.,; 
discussed below ,. ·.:<1•:_;.:'· •• :)i~:;,J?-:'·:\''?\ .· · ,';;--; _ 

• <>::, :· ::_':??t.:~_:-'.,: :,·::: ·, .... ·· 
:,•~ • .'•' • ., • ~ ·:·· C "· ~ .. ,._, ; 

The 110 grams of radium are Inside platinlum and/or ...... · · .. · ,.-~,.I ' · 
platinum-lrtdlum containers, or ·needles· which are sealed and placed :. · .. · ? · · ,:;,,; 
Inside lead containers to reduce the gamma radiation emitted by the·::;:: ___ .:<~:':'" · ... ~, · 
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In our visit to the building, which was locked but unguarded, we 
found a substantial leakage of gamma radiation from the bulldlng. We 
measured 0.7 mR/hr through the window facing the Brooklyn-Queens 
Expressway and about 0.2 mR/hr through the but I ding. We measured about 
o. 1 mR/hr across the street, on 27th Ave. We also have found rad tum, we 11 
above background, In samples we have taken from outside the bulldtng. 
[Our f lndlngs are consistent with those reported by Paul Merges In a_ 
memorandum to Frank Bradley, NYS OOL, June 5, 1986, and with the 
radiation levels cited by Thomas F. Hartnett tn his letter of August 17, 
1988 to Mr. Jeffrey Hermann, the attorney for Radium Chemical.] 

These results convince us that that all the radium Is not tnslde 
lead shielding, that many of the seals on the platinum containers have 
cracked and allowed to escape radium and radioactive radon. The 
radioactive products of this radon, of course, are also uncontalned. 

In a r Ire, as the temperature rises, the pressure In the needles 
wni'.tncrease and more radium and radon w111 escape from those needles 
that are cracked, and the pressure and thermal stresses on the other 
needles wil 1 Increase causing more crac.ks, allowing more rad1oact1ve 
products to escape. None of these products wlll be contained In the lead or 
the vault, because they are not airtight. 

As the temperature rises., the lead will melt at 328°c or about 
600°F. Lead reQulres relatively little heat to raise Its temperature and to_:. : 
melt tt. For example, only .04 calories are needed to raise a gram of Jead ·1 

C 

. 1·· ;; 
,. , . .._U~l: 

/·:~~ 
' ,. ~ i 

1 °c whereas 25 times that amount 1s needed to raise a gram of water 1:~C. '. .. · 
Further, 6 calories are needed to melt a gram of lead whereas 90 times '<.2( 
that amount are needed to tum a gram of water Into a gram of steamY (The. 
calories used here are 1000 times sma11er than the calories we use tn .. :/{:;({r·. .:.,... 
dally conversation to discuss the energy tn food.) The Intensity of the fire ... · ..,.._ 
will govern how much lead Is melted, but, as I said, a little heat melts a T , 
lot of lead. For Instance, the heat from burning a gallon Of gasoHne w111 rV· · 
melt about 3200 Pounds Of lead ·· . , ·,._':c:f~1;;~£:r[;::_:J.<· · 

• ',' •· ,' • ~ ,!.. ~ ,:'!,~';*;~~ .. ...;:.,.,,.• ·/·~3/r•f:ia"'t}-:',· 

When the lead Is melted, there Is no shielding around the:radtum '\=? · '· ._ .. 
that Is stllJ In the plat1num needles. In this situation, If all the radium Is -· · ·;.; ·:'': 
still In the bu11dlng a rtreman would receive a dose of about 10 R/hr at a'· .. _·. · 
distance of 3 meters or about 1 R/hr at a distance of 1 O meters. This _, · .. :.. :;r,-~ 

fireman will receive a yearly permissible dose of 0.5 rem In 3 minutes tn 
the first case and In 30 minutes In the last case. · · :·;-
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Somewhere along here the radium sulfate wlll probably decompose 
Into radium oxide, RaO, and w1l1 get airborne like the soot and other debris 
of the fire. The f Ina! resting place of this radium Is hard to estimate 
because It wlll depend upon atmospheric conditions. If the total 110 
grams of radium plus the IO grams from the neutron sources Is spread 
uniformly over a one square-mile area, then the radiation level for a. 
person living In that area will be about 0.4 mR/hr, about seven times the 
permissible level for a continuous exposure. In Queens this means about 
20,000 people will be subject to this exposure. The radium would have to 
be spread unlf orm ly over an area of nearly 1 O square miles before the 
radiation level Is down to a permissible level. 

More serious, perhaps, Is the fact that much or the airborne radium 
wtll be Ingested by eating, drinking or Inhaling. Radiation from Internal 
sources Is, of course, much more serious than radiation from external 
sources. Again, the quantitative estimates of these hazards are hard to 
make because they depend crltlcally upon the atmospheric conditions at 
the ~lme of the fire . 

To repeat, our recommendations are that the radioactive materials 
be removed from the premises Immediately, that the area be 
decontaminated, that the fire and police departments be alerted to the . · 
hazards at the plant and that they make emergency plans with the ·. · · 
appropriate agencies of government to monitor the radioactivity from_ the ,·.'.f.· ,:,:/~? ,3;(;., . 
plant In case of a fire, to prepare to evacuate the area In case of a se~lousjk::kit~rf:')~f 
emergency, and to have plans for securing the area once the emergency isJt::t/t~~[~/\!':· 
over. ··· ·,: .• _ · · ' · . ; _,;f?;tfJ~:~{:tt~f):i 

On Monday, June 27, 1988, I met with Ms. Gall McFarland-Bened1ct;~y: :))'§·.,,;,~~~ 
Dr. Frank Bradley of the Department of Labor, and Mr. Gordon Johnson of _the·: :):){ ., .. 
Attorney-General's off Ice to discuss many Qf the points covered I~ ;D1s)~irtf;}fSii ).f?: 
letter. i :" . •. •. , ?f 't:fflH~~)ii: 

Sincerely, ~;,·.,:?~0~::~~~ --r- · _ _,.-,_-- .. 
.. ,~-::,.-, it '/ J .. }~", 

~-,, ·:p~~ , 

, ;.rt~·:':,,,;-:-·;;;._<: .. _:/ 
. -~-~;;4.:~ •.; ... ~.~;:~: .. .... •:.::,:·; ~ .......... \ : ; 

· Carroll c Trail :r~::-t.)-i'.-:· · · :;,:~ir .> .. ' . 
. ·, ·<; .. ::, : ····'";:'(· ·?:(}F. .. · .;'.· · .. Professor , ., ..... · . ,, .. · .. ,.,. ·. . ...... 
• '• • ,·:::,:-;;·,;;t,~~I _,, •,,,:.~,~•/, .' ( '~:y; ,( • ,,,' /:, • 

.. , ; ' .. 
' ·~ ..... ' ' .. -~', 
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June 29, 1988 

To: Prof. A Halpern, chairman 

From: Prof. C. C. Tran 

\_J 

Dep:mment of Physics 

I am requesting $10,000 to purchase radiation detection equipment and 
supplies so that we may continue our work with the Environmental 

_ Conservation Committee or the New York State Assembly. 

During the last year, we worked with Hon. Maurice Hinchey, chairman or 
the Committee and Ms. Gall McFarland-Benedict from the staff of the 
Committee to Identify radioactive hazards left by various radiochemical 
busfnesses tn the New York City area, many or which are 1n Brooklyn . ., 

We have round radioactive hazards tn two bulldlngs thus far and we wish 
to continue this work with the Committee during the coming year. I am 
attaching an article from the New York Times which refers to the hazard 
we found In Manhattan. We found another hazard In Woodside, Queens, 
which the Environmental Protection Agency has agreed remove this July .. 

We do not have at Brooklyn College the portable,eQulpment for·r1~1d"\;/ii~t:- .. 
studies and we. have had to borrow this eQulpment from a colleague at a ;( 
SUNY campus upstate. This arrangement wl11 not be possible during the_ 
coming year, making It necessary to purchase our own eQulpme_nt. _,_ , >>: -· ; 

Your support or this request w111 be very much appreciated. 

cc: Or. C. Klmmlch, Asso~late Provost 

... ,,. -

Brooklyn College of The City University of New York, Brooklyn, New York 11210 718 780-)418 

. < 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

26 FEDER~[. PLAZA. 

NEW YORK. NEW YORK 10278 

Honorable Maurice C. Hinchey 
Member, State Assembly of New York 
Legislative Office Building, Room 625 
Albany, New York 12248 

Dear Mr. Hinchey: 

.. 

Thank you for your letter dated July 11, 1988, concerning the 
Radium Chemical Company (RRC} site located in Woodside, New York. 
Recently, I responded to a similar request for a CERCLA Removal 
Action at this site from New York State Department of Environmental 
Conservation's Commissioner, Mr. Thomas C. Jorling. Attached is· 
a copy of this response. Since this reply to Commissioner Jorling, 
my staff has informed me that a CERCLA Removal Action in the form 
of 24-hour site security and other measures commenced as of July 
26, 1988. Plans for the site cleanup operations and the removal, 
transportation, and disposal of the radioactive materials are 
currently underway. My staff is diligently working on a Site 
Specific Contract for the selection of a qualified contractor to 
perform the cleanup and removal work. We expect that the planning, 
selection, and award process will take several months to complete. 

We will continue to keep your office apprised;o*f our activities 
on this site and appreciate your support and concern for the 
environment. 

Sincerely, 

Christopher J. Daggett, 
Regional Administrator 

Attachments 

cc: Thomas C. Jorling, Commissioner 
N.Y.S. Dept. of Env. Conservation 

RRC Task Force 
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u~,.;...O STATES ENVIRONMENTAL PROTECl I AGENCY 

I I ,~~", 

AUG 1 1988 

Mr • 'l'h oma s C • Jo r .Li ng 
Commissioner 
New York State Department 
of Environmental Conservation 

50 Wolf Road 
Albany, New York 12233-1010 

Dear Commissioner Jorlin9: 

-
5-5. 10-04 

. '· 
' I, , . 

11 
,'i' .· 

Thank you tor your July l, 1988 letter requesting the U.S. 
Environmental Protection Agency (EPA) to conduct a Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) 

, removal action at the Radium Chemical Co!ll)any •ite located in 
Woodside, Queens, New York. As you _know, EPA has been workino . 
with your staff and other State and New York Cityagenciea for 1 

several months as part ot the lladium Chemical Company (RCC) Task 
Force. Mr. Paul Giardina of my staff co-chair• this task force 
which has been providing technical •upport and conducting joint ;1 
inspections of the tacility with New York State and New York .;' . .. :-, ~ 

City agencies. ,,., · · 
. ·. l ' ,:~ 

A removal action of this nature will also require apecial diapoaa1· 
permits to be obtained, detailed coordination of reatricted · ~-. ':.l ... 
transportation routes for diapoaal of the radioactive . aourcea :, :i.; ,_ ., 
and contaminated materials, and intenaive personnel safety and'· :'. , 
monitorin<,;1 measures during cleanup operations. We are prepar~~ ---~- _ 
to initiate measures under a CERCLA removal action that vould I '\ ), '" 
allow continuation of site security and aaintenance <>t the vent.~'1 '- ·. 
lat ion and electrical aysteu utilising EPA' a_ Emergency ·1teaponap ;~' 
Cleanup Services (ERCS) contractor. However, ·,_th• 'BR.CS ·c .. on·t;.rac~~~~,­
lacks the technical •xpertiae and specialised equipunt neceaaari 1 • 

to perform a complex high-level radioac~i!•, aub~~~-~~~.• ,f,~•;~!1,.UJ\'::({ ·,·:\:. 
~nd removal which this •ite .•ntaila. - . _· .. : :\:·~i,;-~·,··::":'f ·,,+>l-•,:'.\~ \ .. 

· · · .... ,._·,. _ -·,::: ·.~-.·::'.7-;f~'*/~{<\'.'c·:'/;:·-.~~~1:}:\·l}:'. 

\ 
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I have directed my staff to develop a Site Specific Contract for 
the actual cleanup and removal operations. Ne are coordinating 
with EPA Headquarters and are now takino the initial atepe for 
plannino and preparing the specialised contract. We exp~ct it 
will take aeveral aonths before a apecialised contractor can be 
selected and begin actual removal operation•. During this period, 
we will maintain site aecurity and otber stabilisation 111eaaurea 
at the site. In addition, We will alao perform routine 110nitoring 
of the radiation levels inaide and outside of the facility to 
ensure that radiation levels do not endanoer p\lbllc health an~ 
safety. We will keep your office appriaed throuvh cea-..nlcationa 
with the NYSD~C meaber of the RCC Taak· Poree, on the progreae on 
the selection of the specialised contractor and other activities 
associated with the removal operation. 

The cost of this removal action could exceed $1.5 aillion. The 
Removal Pr09ram fundino availability is limited. As you know, ay 
staff ha• been working closely with Mr. Richael O'Tool• of your 
staff on the prio~itization of _removal sites in Nev York State. 
More than half of the total Regional Advise of Allowance tor 
fiscal year 1988 is committed to C£RCLA Reaoval Actions that are 
located in Nev York. We regularly update and expand our liat of 
New York sites and chanoe priorities"&• neceaaary, baaed upon our 
interaction with Mr. O'Toole. I believe that thia site deaervea 
a hioh priority. We will reserve aufficient fi•cal year 1989 
CERCLA aonies for this removal action alnce cleanup operation•, 
transportation, and diapoaal could not be initiated before the -
first quarter of fiscal year 1989 when the lite Specific Contract 
will be in in place. 1 have attached a current li•t of • .,, York 
State aites which have been prioritized and funded ln coordination 
with your ataff. -

. ' 
Again, we will continue to maintain clo•• coordination with 10ur 1 

ataff throuoh the RCC Task Force and will act upon your,requeat 
for a complete cleanup of the site. 

r;,-· 
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We share your concern regarding this facility and the protection 
of the public as ~ell as the environment surrounding Radium 
Chemical Company and are aggressively pursuing an appropriate 
course of action for future removal activities. 

Sincerely, .. . ~ 
- . .t;,, 

t/2. ,f • c1 ~.1 ! ,,,,.,,,.,;v.11, 
;'1•, ,. , 4/ ~" .. , .. ,.~, _..., .. .,,,~, . I (..J-1'(..__,I 

Cli :is"{~p,hei- J. ri'a'gget t 
Region a! ·;Administrator' 

Attachment 

cc: Thomas F. Hartnett, Commissioner 
New York State Department of Labor 

Stephen Josephs, Commissioner 
New York City Department of Health 

Alfonse M. D1Arnato, United States Senator 

Ivan Lafayette, Assemblyman 
New York State Assembly 

Maurice Hinchey, Assemblyman 
New York State Assembly 

Gordon Johnson, Assistant State Attorney 
New York State Attorney General's Office 

RRC Task Force Members 

bee: William Muszynski,· RA 
Conrad Simon, AWM 
Stephen Luftig, ERRD 
Douglas Blazey, ORC 
Richard Salkie,. ERRD-00 
Bruce Sprague, 2ERR-RP 
George Zachos, 2ERR-RP 
Richard Mueller, PM-214F 
Kevin Weaver, PM-FSM 
Shawn Googins, AWM-RAD 
Lynn Wright, ORC-WTS 
Charles Fitzsimmons, ERR-RP 
Lisa Guarneiri, WH-548B 
Joseph LaFornara, ERT 

·,. 
". 
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AUG 9 1988 

Honorabl~ Maurice c. Hi~choy 
Member, State Assumbly of Now York 
Lugielative Office Building Room 625 
Alb~ny N~w Yotk 12248 

Deat nt . Hir.chey; 

.. 5-5.10-05 

Thar.k you for your letter dated July 11, 1980, concerning the 
Radium Chomieal Company (RRC) site located in WoodsidA, Now York. 
Recently. I responded to a 'similar 1equest tot· a CERCLA Removal 
Action at this site from New York State Department of Environ~erital 
Coneervation's Commissioner, Mt, Thomas c. Jorling. Attached is 
a copy of this response. Since this reply to Commissioner JorlinQ, 
my staff has informed De that a CERCLA Remov~l Action in the form 
of 24-hour site security and ot.het rn.easutes commenced a.s of ,July 
26, 1988. Plar.s f.ot tho site cleanup operations and the removal, 
t~anspottation, and dispo~al of the radioactive materials ate 
cutre~tly underway. My staff is diligently working on a Site 
Specific Contract for. the selection of a qualifie~ contractor. to 
perform the cleanup and t~moval wot.k. We expect that the planning, 
selection, an_d award ~process will take several months to complete. 

wa will continue to keep your office apprised of our·activities 
o~ this site and appreciate your support and concern for the 
envit.onrnent. 

Since.tely, 

William J. Muszynski, P.E. 
Acting Regional Adrninlstt.ator 

Attachment 

cct ThoMas c. Jot.ling, Commissioner 
New York Stato Department of Environmental 

RRC Task Poree .,.'h' 

bee: J. Marshall 20EP 
.:-:' ·: 

G. 
s. LUfti{I, 2ERRD B •. 
R. Salkie, 2ERR-·oo t. 

. ! 
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UN..__,_ J ST ATES ENVIRONMENT AL PROTEC'\___,-' AGENCY 

AUG 1 1988 

Mr. Thomas c. Jorling 
Commissioner 
New York State Department 
of Environmental Conservation 

50 Wolf Road 
Albany, New York 12233-1010 

Dear Commissioner Jorling: 

•...-;.· - ".A 

,· 

Thank you for your July 1, 1988 letter requesting the U.S. 
Environmental Protection Ag.ency (EPA) to conduct ·a Comprehensive 
Environmental. R,espons'lt, Compensation ·and Liability Act (CERCLA) · 
removal action at the Radium Chemical Company site located in ... 
Woodside, Queens, New York. As you know, EPA has-been working·=· , 

\~ 
with your staff and other State and New York City agencies for t: · 
several months as part of the Radium Chemical Company (RCC) Task\ · 
Force. Mr. Paul Giardina of my staff co-chairs this task force· t­
which has been providing technical aupport and ·conducting jo~n~ ,f 
inspections of the facility with New York State and.New .. York..·J\ ... ;:fo/-,;~ ·~ '. 
City agencies · .· ·.··~ .: .. . .,.~, .. C? .. LJ:t·, ... 

.-. ' 

• ' ·- ~.i' . ,·:{tfi.t~:'":t--
'.: A removal action of this nature will also require apecial diapoaa1·.~f;::, 

t~~permita to be obtained,:detailed coordination of restricted ~::\·7~."':t·~·:. ·· 
.""'transportation toutes for diapo•al .of the radio .. act.1.ve:·a.curcea . .. i';~.~,.l~~.-'.i.;,..;· .. 

and contaminated materiala,·~and. intensive personnel. aafety an _,,. ":~,;,. 
~:·moni tori no measures during cleanup" operation•. •c:w.,,:'are ·pr:epar .~; ?l~:-· 

·· to initiate measure a under a CBRCLA removal action that>_would t :;'-;_ 'iit.:.; :­
, allow continuation of site security and maintenance-:of::,.the ·ver,it; 1;.)r::.:c 

.· lation and electrical ayste111Sf'Utilizing BPA's · ... Emeroency ·Respona, '\~···~ · 
., Cleanup Services (ERCS) contr~_ctor. However, the !!:RCS contract.c;,~t' . 
:~·lacks the technical expertiae ·"and specializ• ... ~ · equipme. nt,.~n•c•••• .. ~ •. ,/: 
~:.:·to perform a complex high-1. •••l · radioactive. t~ub .. !t ... ~~·~'~"';~,~~ ... ~.-~~. ~.~u .. ,,?::.i :'/ \if, 
'and r~moval which this aite .. ~~~ai'~··· ·. :' ·-.,~~::}?-~¾='~<.'.;:r'~?1}"\1'\~;_-:· .. 

.. - . --.------
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I have directed my staff to develop a Site Specific Contract for 
the actual cleanup and removal operations. · We are coordinating , 
vith EPA Headquarters and are now takino the initial stepe for·, 
planning and preparing the specialised contract.·· We expect it 
vill take several months before a specialized contractor can be" 
selected and begin actual removal operations. Durino this period, 
we will maintain site security and other atabiliaation measure• ! • 

at the site. In addition, we will also perform routine monitoring 
of the radiation leveJs inside and outside of the facility to 
enaure that radiation levels do not endanoer public health ana ,, 
safety. we will keep your office apprised through communications:·· 
with the NYSDEC lllember of the RCC Task Force, on the progr••• ·· o,_? · 
the selection of the specialized contractor and other activitiei"~· 
associated with the removal operation. ., · 

'Ihe cost of this removal action could exceed $1.S million. The' 
Removal Program funding availability is limited. As you know, ay 
staff has been working closely with Mr. Michael o•Toole of your::. :; 
staff hon thhe

1
priorit1zation of r

1
emova~ ... siite~ inAlNe

1
w York St.ate.~].·.•.~~·•.{~; 

More t an a f of the total Reg onal n\alV ae of ovance for·.:: c·~ •.. 

fiscal year 1988 ia committed to CBRCLA Removal Actions that ... ~are F?y. 
located in New York. We regularly update and expand our liatO~,of\t1°Y 
New York sites and chanQe priorities as necessary, based upon ·our;,. ' 
int.erac:tion with Mr. O'Toole •. l believe that this •ite deserves 1~ 
a high priority. We will reserve auff lcient. fiscal year 1989~:t~;f::: 

. ,. CBRCLA monies for this removal.action since cleanup .operations, ;?"t 
:::. tranaportation,· and dispoeal could not be initiated. before .the: 
-~:flrat quarter ,of. 11acal .year.;).989 when tbe·:"Site.·apec1tia··eontrac 
)!will be in in place. ,~"'have~h1ttached · a current..:cll•t.;_o&, New·:~xon~ 

: jstat•; aitea which have·· been )~1~rit1zed and funded%1~~/<c~rd.!~at1o 
· .;.,•.~.with your ataf f •. ·. · · · · "'~.-- ,,, , .. if;; 

·-r ;:,!;, . .. -
Jr_-
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we share your concern regarding this facility and the protection 
of the public as well as the environment surrounding Radium 
Chemical Company and are aggressively pursuing an appropriate 
course of action for future removal activities. 

Attachment 

cc: Thomas F. Hartnett, Commissioner 
New York State Department of Labor 

Stephen Josephs, Commissioner 
New York City Department of Health 

Alfonse M. D'Amato, United States Senator 

Ivan Lafayette, Assemblyman 
New York State Assembly 

Maurice Hinchey, Assemblyman 
New York State Assembly 

Gordon Johnson, Assistant State Attorney 
New York State Attorney General's·Office 

RRC Task Force Members 

bee: William Muszynski, RA 
Conrad Simon, AWM 
Stephen Lu·f tig, ERRD 
Douglas Blazey, ORC 
Richard Saikie, ERRD-00. 
Bruce Sprague, 2ERR-RP 
George Zachos, 2ERR-RP 
Richard Mueller, PM-214F:: 
Kevin Weaver, PM-FSM · ·· 
Shawn Googins, AWM-RAD 
Lynn Wright, ORC-WTS 
Charles Fitzsimmons, ERR-RP 
Lisa Guarneiri• WH-548B 
Joseph LaFornara, ERT 
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AUG 9 1988 

Honorabl~ Maurice C. Hir.choy 
Member, State Assembly of Now York 
Luqi~lative Office Building Room 625 
Alb~r.y N~w York 12248 

Deal: nt. Hir.ch•.:iy·. 

.. 5-5. 10..:.05 

Thar.k you for your letter dated July 11, 1980, concerning the 
Radium Chunical Company (RRC) site located in WoodeidA, New York. 
Recently. I responded to a 'similar 1equest tor· a CERCLA Removal · 
Actio~ at this site from N~w Yotk State Department of Environ~erital 
Conservation's Commissionor, Mt. Tho~as c. Jotling. Attached is 
a copy of this respor.ae. Since this reply to Co~missioner Jorling, 
my staff has informed ce that a CERCLA Remov~l Action in the form 
ot 24-hour sit" .security an~ ot.her tneasures commenced as of ,July 
26, 1908. Plar.s f.ot tho site cloanup operations and the rerooval, 
trar.spor.tntion, ar.d dispo~al of the radioactive materials a?e 
cutter.tly underway. My staff is diligently workir.g on a Site 
Specific Contract for the selection of a qualifie~ contractor. to 
perform the cleanup ar.d r~moval work. We expect that the planning, 
selectior., an.d award :--process will take several mor.ths to complete. ~-

We will contir.ue to keep you~ office apprised of our·activities. 
o~ this site and appreciate your support and concern for the 
e nv i tor.me nt. 

Sincerely, 

William J. Muszynski, P,E. 
Acting Regional Administrator 

Attachment 

ccr Tho~as c. Jorling, Commissioner 
New York Stat0 Department of Environmental 

RRC Task Force 

bee: J. Marshall 20EP 
S. Luftiq, 2ERRD 
R. Salki~, 2ERR~DD 

,-.· - G. Zachos, ,2ERR-RP 

B •. Sptague, 2ERR-RP, i.: 
L. Wright, 20RC ··" --: 0.s.,..::_-. 

-,~'·\ i · .-+ ', :> 
"A, 4 
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.J STATES ENVIRONMENT AL PROTEC1 _ _, AGENCY 

AUG 1 1988 

Mr. Thomas c. Jorlin9 
Commissioner 
New York State Department 
of Environmental Conservation 

50 Wolf Road 
Albany, New York 12233-1010 

Dear Commissioner Jorling: 

·-.. · . -' 

. , . 
f" .. 
i;..· 

.;;"/ 
/·: 

:(., 'c 
'('· . ' . , -~-, '.} : 

_.: ; \ : ·_ . 
• ; l ,. ~' ~--;. ~ 

'·{'l,}t( 
. .. • \ q 't \! •. 

. . . :_/"/;-\··. 
, .. :(. ',. 

r ' : ... 

\ 
.A· 
. -~ 

Thank_you for your July 1, 1988 letter requesting the U.S.· 
Environmental Protection Agency (EPA} to conduct ·a Comprehensive 
Environmental. Respons~, C9mpensation ·and Liability Act ( CERCLA} · 
removal action at the Radium Chemical Company si fe located in ,:·~: :~ 
Woodside, Queens, New York • .As you know, EPA has-been working,.:·. 
with your staff and other State and New York City agencies for t · 
several months as part of the Radium Chemical Company ( RCC} Task\ : · 
Force. Mr. Paul Giardina of my staff co-chairs this task force· t-_ 
which has been providing technical aupport and ·conducting jo~n~ cit;· 
inspections of the facility with New York State _and_New_.Jor},t·-/!.'?"t:".,~ ·;?. 

\'· 
\ 

City agencies. . .. ,. ., _.~ · ~;~~-:-· . : ··-: /;{~ffr-1{~'"}> 
;._A removal action of this nature will also require_ special dia~o,~l-ifr,. 
-~~_permits to be obtained,:det.ailed coordination of n•t.:icted -~1·:t3£·.;.::;.:.,::. 
,;··transportation routes tor diapo•al o! the radio. active/a.ource•_. ··t:.-~.f:f:~~ .. ;_ . ..,_-~-­

- and contaminated materiala,·:->-and,in;ensive personn•;:•a~ety an :~~~.?fi;. 
:· moni torinCJ me asuree during cleanup· operations. -~w. ~- are prepar .~~~;-:&-:_ 
·· to initiate measures under a C!RCLA removal action· that:-_vould I -t-~i};'.::.~. :-
, allow continuation of site security and maintanance,:of:._th• ·ve~~~t:-:·;:: 

· lat ion and electrical aystemat\itilizing EPA' s · Emeroency 'Respona,,·-~~··\· 
.. Cleanup Services (ERCS) contractor. However, .the !:RCS contract.9~f . 
:-·lacks the technical expertiae ·"'and apecializ~~ equipment_.-:neceaa_~~ ,_.i,:~ 

~_. _to perform a complex high-l•v•l radioacti!,~ -~.u~atan~•!-~:~!~a:9.~~:-~ -'J ··fi_~:. 
and removal which this ai t'! .- entails. . --~~· · ·_~, · .: "~~;~~i~-~-~~:f.· :It:J1~~ \.,tt~--.. 

.. . :.: . ,. .: . . -'( -·. ~ ' . _ ... ~ f1. .b 

- -· ··_ ----.------
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I have directed my staff to develop a Site Specific Contract for 
the actual cleanup and removal operations.· We are coordinating 
vith EPA Headquarters and are now taking the initial atepa for­
planning and preparing the specialized contract. We expect it --
vill take several aonths before a specialized contractor can be 
selected and begin actual removal operations. During this period, 
we will maintain site security and other stabilization measures · · 
at the site. In addition, ve vill also perform routine monitoring 
of the radiation levels insid~ and outside of the facility to *~~ 
ensure that radiation levels do not endan9er public health ana , _;·.·-; .. 
safety. We will keep your office apprised through communications:··:.· 
with the NYSDEC JDember of the RCC Task. Force, on the progress on'.?,_:.;~­
the selection of the specialized contractor and other activities·'.~ 
associated with the removal operation. · · 

The cost of this removal action could exceed $1.5 million. The';:- -, · 
ltemoval Program funding availability is limited. · As you know, my 
staff has been ,i,orking closely with Mr. Michael O'Toole of your 

· staff on the prioritization of removal sites in Nev York State., 
More than half of the total Regional Advise· of Allowance for.:;;,i.· . 
fiscal year 1988 is committed to CERCLA Removal Actions that .. .'.are 
located in New York. We regularly update and expand our liat"~.ot 

· New York. sites and chanQe priorities as necessary, baaed upon_..,'our: .. ·: 
_ interaction with Mr. O'Toole. I believe that this aite deserves :t ·:;:,: · 

a high priority.- We wi 11 reserve auff icient f iacal year 1989~'..;:~:tr·~·!i 
,. CBR.CLA monies for this removal. action since cleanup .operationa,:~'E ~:i 

,. : transportation,· and disposal could not be init.i~ted before .the; 0?tf;~ ·_ 
· tit irat quarter -of ·,t 1ac~l .. ~Y••r-~989 when the rsite ~Specific.· Co"-~rac~.St:'::t~ 

. :,- ;ftwill be in in place. :c'J: hav~~attached·a c:urrent-·-11,t;.o.l·New·::1orx'{it?1~<-. 
- ,_ ;;state-- aitea which have· been prioritized and funde<S-~in,a,oordinationJ~~/, 
. ':.·,;{::-1th your ataff :-s. · ,_;.., · .: -·,~·..:,,s'C.;;;;:t -- ·,:.' ·· ,. ' --, . · ' ... ·, :-;_~-:- ,.:.."'..:'.: .,,-:.,J:i'f, •. ·~0]<,.f···· ~:--~,:·-~ 
,._ ,·?:"-:,.w < • ..,.. • ·t;,~.1_ .. ·-1l··~·~-=-·~7 .v· , ,; _ _.,~::. ··.:.·,... ,. y ..... ...,,.~~~"t;t"~ .-t.~~ .... ~ .1,_~;,-{ _ .. _,. 

- r, • .:-~~~~·:.: . ~ ' :' .. • ,~ ~'.:°:---"~, .. ~~:~Jt~~~{~t;'·.:. .~,. ~~, I·~~-~;:;;!.;~;.:~~~..!,;:~~~(~¥~~,_- ,:;: '' 

--:· '-(:>f ktA9ain,' v~ ,will ~ont.in~.tio'!'~tit~tain cloa• -Coordin;ti;n --~i th''.·y~u;··,~·~1f~ 
· .::; ~.ti11taff: throu9h':t.he RCC :raek 'ro~c:a and vill.·_act. upon ci~ur: teque~t·,:.l' kf= 

_,.·,C.:.,.f - .· l t · ·1 f. ·th i• · _.-. -~·- ,_,,_ .. ,··"' -~,.·.~.-···,•<'.-If···• m.· . .. · ·· ;;:::~ or a comp • • o eanup -o ... - ••-• "'•. .-,::. *':fi~,_,~;~,,,J,.</c; ... ~·- ~~~t ::~:/-.;,.: .. , -;;;'-'f"'--;:, .,_ 

.... ····::;. ·. ~.-:tf ·1-:_,:_;' ,~:~J~~~~: :li :~<ltJt~~&~f{t:~it~{ 
. .,.·_ ·.-·~--;;;~ .... ,;,.? - .: -··~ •;,f'j_·,, .,.-'}.-; .• ., ~yk'• ::,,~ ?~!'; !~- t 

t'J , ·-< ,~ ~·· ,.:.-·~~ ........ , .... :i,i,,,"f.,:,;,,, • • ,,y._,• ~,-: ,..,..,_~ • .-i· ~~ .. -.:.:·y···~:,,:, .,.~ • .;.,,..- 1:.#..;,,, ·->-~r=-t;J"1':·~. 

i' . . ·-Jff ti: .. . . ' 
' .;.,:-::·:t.' ;- ·- ,:;: 

........ \ •.. -. ..... ~:. 
r . ' , ... 

~ - ~-· .... 
. '-'!: --;.-.~ .. " -~ 
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we share your concern regarding this facility and the protection 
of the public as well as the environment surrounding Radium 
Chemical Company and are aggressively pursuing an appropriate 
course of action for future removal activities. 

Sincerely, 

'

,- /"; . a. :f i~-h;J, 1 
,:{,'./4,~.:~1 IL _,-/ f' / / tJ.,L 

Ch 1stopwr J. Daggett 
Regional~Administratot 

At tachrne n t 

cc: Thomas F. Hartnett, Commissioner 
New York State Department of Labor 

bee: 

Stephen Josephs, Commissioner 
New York City Department of Health 

Alfonse M. D'Amato, United States Senator 

Ivan Lafayette, Assemblyman 
New York State Assembly 

Maurice Hinchey, Assemblyman 
New York State Assembly 

Gordon Johnson, Assistant State Attorney 
New York State Attorney General 1 s·Office · 

RRC Task Force Members 

William Muszynski, RA 
Conrad Simon, AWM 
Stephen Luftig, ERRD 
Douglas Blazey, ORC ·:: .. :: 
Richard Salkie, ERRD-DD ,.::}~i:i~ . .. :~ ... , .• 
Bruce Sprague, 2ERR-RP · /.~;tf)? 
George Zachos, 2ERR-RP · ~~gjj 
Richard Mueller, PM-214F :}z~-; 

. "· ·'[Iii 
Kevin Weaver, PM-FSM · .::~t~i 

,._ ... q, ... 

Shawn Googins, AWM-RAD ~P ·- ,,,., 
Lynn Wright, ORC-WTS 
Charles Fitzsimmons, ERR-RP 
Lisa Guarneirit WH-548B · .. ·· 
Joseph LaFornara, ERT 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 11 

26 FEDERAL PLAZA 
NEW YORK. NEW YORK 10278 

SEP 6 1988 

Honorable Claire Shulman 
President, Borough of Queens 
City of New York_ 
Borough Hall 
Kew Gardens, New York 11424 

Dear Ms. Shulman: 

Thank you for your letter addressed to Christopher J. Daggett 
dated August 3, 1988, concerning the Radium Chemical Company 
(RCC) site located in Woodside, New York. The U.S. Environ-
mental Protection Agency (EPA) initiated a CERCLA Removal 
Action at this site in the form of 24-hour site security and 
stabilization measures'on July 26, 1988. This action was 
taken at the request of _the New York State Department of 
Environmental Conservation. 

The upcoming EPA cleanup and removal action involving radioact_ive 
sources of the type found at this site will require several 
months of careful preparations. Our preparations will include 
obtaining special disposal permits, detailing coordination of 
restricted transportation routes for disposal of the radioactive 
sources and contaminated materials, and intensive personnel 
safety and environmental monitoring programs during cleanup· 
operations. Currently, site security and measures to~continue 
with the maintenance of electrical, telephone, plumbing,¼and 
ventilation systems at the site are being provided through 
EPA's Emergency Response Cleanup Services (ERCS) contractor.· 
However, the present contractor lacks sufficient technical { 
expertise and the specialized equipment necessary to perform 
the complex high-level radioactive substances cleanup and 0 ~i0 
removal which this site entails." --- - _. :=-i~"Z:J/t·f-,:J~ ;J 

., ,y;:~r~-:itJ/;~~'.:,,;, .~rt;,: 
Therefore, I have directed my staff to develop a Site\specific­
Contract for the actual cleanup/and removal operationS,"f~:;We )#t · -­
are coordinating with EPA Headquarters in planning and~prepar­
ing the specialized contract,· but it will take several. months- __ 
before a specialized contractor' can be selecte·d ·and beg-in~. · ·,\;:·- · 
actual removal operations. -During · this period, 'We will,1{<.. .·-·:_ii: · 

maintain site security and other stabilization activities.,.at' 
the site. In addition, we will also perform routine monitoring 

':/· 

\ -l • . -
,\: 
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of the radiation levels inside and outside of the facility in 
coordination with New York State and City agencies to ensure 
that radiation levels do not endanger public health and 

, safety. 

EPA has prepared an information al fact sheet which describes ,, 
some of the past and proposed actions to be taken. Attached 
is a copy for your information. 

We will continue to keep your office apprised of our activities 
on this site and appreciate your support and concern for the 
environment. 

Sincerely, 

wr~:r, J. ;J7J7r 
~iltlt, J. Muszynski, P.E. 

Acting Regional Administrator 

Attachn}~nt 
:4 

cc:· Thomas c. Jorling, Commissioner· 
New York State Department of 
, Environmental Conservation 

bee: RCC Task Force 
J. Marshall, 2DRA 
C. Simon, 2AWM 
S. Luftig, 2ERR 
M. Randol, 20EP 

~R-RP. 

G. Zachos, 2ERR-RP 
R. Mueller, PM-214F 
K. Weaver, PM-FSM 
s. Murphy, PM-FSM 
s. Googins, AWM-RAD 
L. Wright, ORC-WTS 
C. Fitzsimmons, 2ERR-RP., 
L. Guarneiri, WH-548B 
J. LaFornara, 2ERT 
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United States 
Environmental Protection Agency 
R • 2· New Jersey, New 'i'orlt eg10n . Puerio Rico. Viroin lsl•nds 

26 Federal Plaza, NY, NY 10278 

August 1988 

EPA TO TAKE SUPERFUND ACTION AT FORMER RADIUM SUPPLY FIRM IN QUEENS, NEW YORK 

CURRENT ACTION 

The U.S. Environmental Protection Ag~ncy (EPA) has formally agreed to a request from 
New York State to secure. a·L1d begin preparations for the disposal of radioactive materials 
stored in an former radium supply firm in Queens, New York. 

EPA took over site security from the firm last month to reduce risks posed by unauthor­
ized access to the closed building at 60-06 27th Avenue, along the Brooklyn-Queens 
Expressway, in a largely industrial neighborhood. 

On Thursday, August 11th, EPA re-entered the building to perform further assessment 
of its interior and contents. Before any removal of the materials inside the contam­
inated building, EPA will conduct additional sampling and analyses of the site where 
the radium sources are to be stored. 

Radium is a naturally occ~Iring radioactive element that is dangerous if handled or 
disposed of improperly. · · 

Removal costs for the radium at the site will probably be in excess of $1 million 
and will paid for through the Federal Superfund. 

PAST ACTIONS 

EPA and State investigations have confirmed that the facility contains Tadium previously 
used to treat cancer and stored in thousands of sealed metal tubes · and cylinders ·= .; · 
within shielded, lead containers. · <,. - · ·-· · ;;f_·:r.c:i-.<-::', .. _~:'\ ,':>f , ·" 

. ·~.r:-.-- :.-~?:.~ ·:· ··--. ~- .. --

The public is not at risk due to continued 24-hour security to prevent illegal access 
and extra shielding measures taken by the former owners to reduce the potential for 
unsafe public exposure. ' -.. ,· -~ti;trt/.·:'..c~:- "':"'..:.,_ 
Before the firm's license was suspended by the State in January 1983, the fiTID purchased 
and distributed needles containing radium for use in some for1DS of cancer therapy. 
most of the firm I s former customers had been physicians and hospitals_. :;. Alternate · .. · 
treatments are presently available and used by the medical community. 1\ ~;;~::,. .:· · ·'1/'.~:_ --· ·~~ 

,· ... _:t··.-,_ , - ·· , -· .": ·-: .. 7~\-·~;'::~-.. ·,~· ,:~· -

The State Departments of Labor and Environmental Conservation, as well as the Attorney 
General's Office and the New York City Department of Health have _been ·active partici­
pants in successful efforts to prevent adverse environmental effects from this facility. 
EPA will continue to coordinate with all ap-propriate local and State agencies during 
the -removal of all the materials from the site. . · ·, -··,--. ,.· · 

:i. ..... : -":",· ~ • 

For further information call EPA's Office of External programs at (212) 264-2515. 
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KEW GARDENS, NEW YORK I 1424 

September 12, 1988 

Mr. William J. Muszynski, P.E. 
Acting Region.al Administrator 
United States Environmental Protection Agency 
26 Federal Plaza 
New York; NY 10278 

Dear Mr. Muszynski: 

Thank you for your recent letter regarding the United States 
EnviroT}.mental Protection Agency 's work con9erning the Radium 
.Chemica.l. Company site located in Woodside , New York. 

I am pleased to see the clean-up of the radioactive sources 
located in the building is proceeding. As you know this i~ a densely 
populated area and the clean-up and removal operations should occur 
as quickly as possible. 

Please send me future reports on EPA 's activity on this site. 
Thanking you in advance for your cooperation. 

CS: jls 
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UNITED !. A TES ENVIRONMENT Al PROTECTk '\GENCY 
REGION II 

GATE: SEP O 2 1988 
, Request for Rapid Authorization of Additional Trust Monies for 

cT:CERCLA Removal Action at the Radium Chemical Company, Woodside 
Queens, New York. 

rROM: 
C h r i s t o p h e r A • Mi l i t s c h e r , 0 n - S c e n e C o o rd i n a t o r ~ --2~- - ... ·(-f:.<-, ) 
Response and Prevention Branch --v----r-

ro: 
Stephen D. Luftig, Director 
Emergency and Remedial Response Division 

THRU: Richard Salkie, Associate Director 
Removal Program Office 

SUMMARY 

On July 1, 1988, Mr. Thomas Jorling, Commissioner, New York State 
Department of Environmental Conservation requested that the U.S. 
Environmental Protection Agency conduct a CERCLA/SARA removal 
action at the Radium Chemical Company (RCC) Site located at 60-06 
27th Ave, Woodside, Queens, New York. Mr. Jorling requested 
that EPA provide security, remove radioactive material and other 
hazardous materials from this site. 

On July 26, 1988, you verbally approved a removal action for 
site security. The total project ceiJing was $25,000 of which 
$20,000 was for mitigation contracting. 

Based upon my review of th~ financial accounting for this site 
and proposed actions for this site, it is anticipated that an 
additional $80,000 in mitigation contracting funds will be re­
quired until preparation and approval of 'the complete removal 
action funding memorandum fo~ site stabilization ·occurs. This 
increase will raise the total project ceiling to $150,000, of 
which $100,000 is for mitigation contracting. 

THREAT 

The main threats to the public are exposure through direct human 
contact and the possibility of vandalism and/or theft of the 
radioactive substances. Direct contact with the radioactive 
sources could result in radiation burns, various cancers, long 
term disease, sterility and even death. 

A fire at the facility or adjacent company could expose fire­
fighters and other emergency response personnel to radiation 
contamination. Smoke from a fire could directly or indirectly 
expose thousands of people to radioactive particles in the smoke. 

REGION II FORM 1320-1 (9/85) 



-2-

Firefighting runoff could contaminate streets, sewers and storm­
drains. 

Unauthorized or illegal access to the facility could expose 
unprotected persons to significant levels of radon gas without 
entering the vault area itself. If ventilation and electrical 
systems are not maintained or fail, a buildup of radon gas would 
occur in the vault and surrounding rooms of the facility. 

PROPOSED ACTION 

The proposed immediate actions are to continue site security, 
upgrade and maintain essential electrical, plumbing, and venti­
lation systems, initiate a personnel radiation monitoring program 
and supply decontamination and radiation screening equipment for 
current removal activities. The personnel radiation monitoring 
program will cover site security, cleanup contractor, EPA and TAT 
personnel. Baseline whole body radiation exposure monitoring 
will be conducted with monthly monitoring to track personnel 
exposure. 

ENFORCEMENT 

Region II's Office of Regional Counsel, Site Compliance Branch, 
a n d . R ad i a t i o n B r a n c h a r e q.1 r r e n t 1 y w o r. k i n g w i t h t h e N.E;..W Yo r k St a t e 
Attorney General's Office on the failur.e ~by RC€· to,.comply with 
the State's Stipulation and Order. ~CG has failed to reg~larly 
mainta)n the 24-hour guard services required by the ofder on at 
least two occasions. Also, the Company has failed to provide 
reliable radon measurements, adequate disposal plan, adequate 
decontamination plan, and bids for decontamination work. 

In a letter dated June 30, 1988, which documented a June 28, 1987, 
meeting, EPA advised the Company's legal representatives that a 
CERCLA response action is likely because RCC had failed to comply 
with the October 19, 1987, Stipulation and Order. The failure 
to pay its obligations, in effect, resulted .in "abandonment" of 
the radium sources. 

The Stipulation and Order issued by Justice Graci for the Supreme 
Court of the State of New York, County of Queens, dated July 20, 
1988, reconfirmed this determination of de facto abandonment by 
RCC. 

RECOMMENDATION 

Conditions at the Radium Chemical Company Site meet the criteria 
for a removal action under 40 CFR 300.65(b)(2) of the National 
Oil and Hazardous Substance Contingency Plan (NCP), in that 
there exists: 

a) Actual or potential exposure to hazardous substances or 
contaminants by nearby populations, animals, or foodchain 
[Section 300.65(b}(2)(i}]; 
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b) Hazardous substances, pollutants or contaminants in drums, 
barrels, tanks, or other bulk storage containers, that may pose 
a threat of release [Section 300.65{b){2)(iii )]. 

As required by Section 104{a)(2) of CERCLA, this removal action 
will contribute to the efficient performance of any long term 
remedial action planned at this site. 

I therefore recommend your approval of this additional CERCLA 
removal funding request of which the new estimated total project 
ceiling is $150,000, mitigation ceiling $100,000, TAT ceiling 
$20,000 and EPA ceiling $30,000. Please indicate your approval 
and funding authorization per the current delegations of authority 
by signing below. 

S-=t ! ]J l 1c 
APPROVED: r ,__ "'f /" 

----'---------1,-+1-

DISAPPROVED: 

cc: (after approval.is 6btain~d) 

W. Muszynski, 2RA 
J. Marshall, 2DRA 
C. Simon, 2AWM 
K. Callahan, 2ERR-DD 
R. Salkie, 2RPO 
G. Zachos, 2ERR-RP 
B. Sprague, 2ERR-RP 
J. Czapor, 2ERR-SC 
G. Pavlou, 2ERR-NYCRA 
M. Randol, 20EP 
E. Schaaf, 20RC-NYCSUP 
R. Gherardi, 20PM-FIN 
K. Weaver, 20PM-FIN 
P. Giardina, 2AWM-RAD 

-·· 

S. Anderson, PM-214F {EXPRESS MAIL) 
T. Fields, WH-548B 
H. Longest, WH-548B 
T. Jorling, NYSDEC 
M. O'Toole, NYSDEC 

bee: S. Googins, 2AWM-RAD 
C. Fitzsimmons, 2ERR-RP 
K. Moyik, 2ERR-TSB 
L. Guarneiri, WH-5488 

··-~~-

DATE: 

DATE: 
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ATI'ACHMENT NO. 1 

Uranium Series (4n + 2)* 

Majo.,r1 radiation energies (MeV) 

Nuciide 
Historical Half-life and intensitiest 

name 
13 a y 

aggu Uranium t 4.51Xl09 y .. 4.15 (257.) --- ---

1 
4.20 (7 57.) 

3 ;~Th Uranium X1 24.ld --- 0.103 ( 217.) 0.063c* (3. 57.) 

l 
0.193 ( 797.) 0.093c (47.) 

a:tPa"' Uranium Xa 1.17m --- 2.29 (987.) 0. 765 (0.307.) 

99.877. I 0. 137. 
1.001 (0. 607.) 

! 
ll34pa Uranium Z 6. 75h --- 0.53 (667.) 0.100 (507.) 91 1.13 (137.) o. 70 (247.) 

i ' 
0.90 ( 707.) 

a~:u Uranium II 2.47Xl03 y 4.72 (287.) --- 0.053 ( 0. 27.) 

l 
4. 77 (727.) 

8.0 Xl0'4 y 3 i8Th Ionium 4.62 ( 247.) --- 0.068 (0. 67.) 

1-
4.68 (767.) o. 142 (0. 077.) 

- - - - -_,_ - - - -- -- -- - -- -
2 ;:Ra Radium 1602y 4.60 (67.) --- 0. 186 (47.) 

1 
4. 78 (9.57.) 

' 2;;Rn Emanation 3.823d 5.49 ( 1007.) --- 0.510. (O. 077.) 

l 
Radon (Rn) 

ai:Po .Radium A .,. -3 ,qs;,, • 6 •. oo .£ -t6lfr.) 0.33 (-0.0197.) ---.. .• 
99. 9137.,j 0.027. ' 

~ 
... 

- --
~i:Pb Radium B 26.8m --- 0.65 (507.) 0.295 (197.) 

. 0.71 (40%) 0,352 (367.) 
0.98 ( 67.) 

3!;At Astatine -2s 6.65 ( 67.) ? (-0. 17.) 

I 6. 70 (947.) 

l 
21;si Radium C 19.7m 5 .45 (0 .0127.) 1.0 (237.) 0.609 ( 4 77.) 

99.987. I 0.027. 5.51 (0.008%) 1.51 ( 407.) 1.120 ( 177.) 

' 
3.26 (19%} 1.764 (177.) 

,,. 
13J!Po Radium C' 164µs 7.69 ( 1007.) --- o. 799 (0 .0147.) 

a10Tl Radium C" 1.3m --- 1.3 (25%) 0.296 (80%) 81 1.9 (56%) o. 795 (100%) 

i 2.3 (19%) 1.31 (21%) 

3i~Pb Radium D 2ly 3. 72 (. 0000027.) 0.016 (857.) 0.047 (47.) 

! 
0.061 (15%) 

2i~Bi Radium E 5.0ld 4.65 (. 000077.) 1.161 (-1007.) ---
-1007. I .000137. 4.69 ( .000057.) 

~ 
aioPo lladium P t)8.4d S . .305 (l.007.) --- 0. 803 (0. 00117.) 

a~~Tl lladium E" 4.19m --- l. 571 (100,.) ---
I 

l 
a~:Pb lladium G Stable --- --- -·-

*Th.ls expreulon describes the mas:0 ~umber of any member ln thls series, where • ls an integer. 
!xample: .. Pb (4n + 2).,., •• 4(51) + 2 • 206 

tlntensitles refer to percentage of dlslntegratl?SI of the nuclide Itself, not to orlglnal parent of series, 
tComplex energy peak whlch would be lncompltt-.ly resolved by lnstr•JmP.nts of moderately low resolving power such •• sclntlllators. 

112 ' 
Data taken from: Table of hotopes and USNRDL·'r"-~02. Cho.r\ ~~•n ~ ..... : 'Ro.cl,'o\ot...\<.ed 1-\e" \\-h u.t.-.c\\,oo\c. 

. :., --- n ,~.e.w./ 
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Preli mi nary Assessment and Request for CERCLA Removal Funding; 
Radium Chemical Company, Woodside Queens, N.Y. - ACTION MEMORANDUM 

Christopher A. Militscher, On-Scene Coordinator 
Response and Prevention Branch 

William J. Muszynski, P.E. 
Acting Regional Administrator 

THRU: Stephen D. Luftig, Director 
Emergency and Remedial Response Division 

I. EXECUTIVE SUMMARY 

The New York. State Department of Environmental Conservation 
{NYSDEC} and other agencies have requested the U.S. Environmental 
Protection Agency's (EPA} assistance in stabilizing and cleaning 
up a site involving the improper storage of high level radioactive 
substances. Radium Chemical Company (RCC} handles radium "needles" 
or sealed sources sparingly used for cancer therapy and medical 
research. A Stipulation and Order was issued on October 19, 1987, 
by New York State against the company for specific security and 
stabilization measures for the site, to secure leaking materials, 
to remove the materials for proper disposal, and to decontaminate 
the building. The Stipulation and Order was not complied_•ith by 
RCC. Thus: ·a second Stipulation and Order was obtained on July 20, 
1988, determining that the facility could not be maint~ined and 
that was de facto abandoned. 

On-scene site security ceased by RRC as of July 26, 1988, at which 
time EPA began to provide 24 hour site security. This action was 
taken as per Mr. Stephen D. Luftig's verbal approval for a Compre­
hensive Environmental Response, Compensation and Liability Act 
(CERCLA}, as amended by the Superfund Amendments and Reauthorization 
Act (SARA} of 1986, removal action. This action in the form of 
site security and eventual site stabilization measures for the 
radioactive materials includes a total project ceiling of $25,000, 
which includes $20,000 for mitigation contracting. 

This Action Memorandum serves to document this action and provides 
for a complete removal of the radioactive materials at the site.~ 
The removal action's project ceiling would be for an additional 
$1,960,400, of which $1,52~,400 is for mitigation contracting. 
This brings the totals to $1,985,000 and $1,544,400, respectively. 

The proposed project includes the provision for the preparation 
of a Site Specific Contract to perform the actual removal work 
due to the highly complex nature and technical requirements for 
the cleanup of the radioactive materials. 

FILE:W/Radium Chemical Company 
2ERR-RP:MILITSCHER:340-6647:8/17/88:Sue:Disk Action Memos #l:Rev.8/31/88 
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II. BACKGROUND 

A. Historical Information 

The Radium Chemical Company (RCC) was founded in New York in 1913. 
Radium, a naturally occurring element isolated from uranium by 
Marie and Pierre Curie in 1898, was used primarily for luminous 
paint. Radium Chemical Company's more ,recent use for radiuhi was 
for cancer therapy whereby the radiation emitted from tiny ·needles 
filled with radon gas killed cancerous· cells. Radium Chemfcal 
either leased or sold the needles to hospitals and researc~ 
laboratories. The needles were also used in the oil industry to 
chart geological strata. 

Over the last 20 years, however, safer techniques involving cobalt 
and cesium were developed and the medical use of radium dropped 
significantly. Thus, the Company at this time is storing relative­
ly large quantities of needles and other sealed sources compared 
to the materials which can be practically and safely utilized. 

The New Yor-k State Department of labor (NYSDOL) denied Radium 
Chemical Company~application for relicensing several years ago. 
More recently, seperate and district basis for determining that 
Radium Chemical should not be granted a lice-nse't"o .sell or lease 
sea]ed radium sources related to the manner of ~per~tions of using 
rad·ioactive materials in Athens, Georgia and Ottawa, _Illinois by 
luminous Process, Inc; This Deleware Corporation of which Joseph 
A. Kelly, Jr., Radium Chemical's current President, is also Presi­
dent. Consent judgements entered in the U.S. District Court for 
the Middle District of Georgia and the 13th Judicial Circuit Court 
of LaSalle County, Illinois, determined that the two facilities 
were contaminated with radiation levels which violated the limits 
set by the applicable statutes and regulations of Georgia and 
Illinois, respectively. As part of the settlement for incurred 
costs for the EPA cleanup, the Federal Government obtained options 
on the corporate property of RRC, including stock, physical prop­
erty, and other tangible assets. 

B. Site Setting/Description 

The Radium Chemical Company is located at 60-06 27th Avenue in 
Woodside, Queens, New York. The one-story brick building abuts 
the Brooklyn Queens Expressway on one side and 27th Avenue on 
another. (See location Maps No. 1 and 2). 

The Radium Chemical Company is located in a commercial and resi­
dential area which is heavily populated. A commercial facility 
also shares a common wall and part of the overall building with 
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the Radium Chemical Company facility (i.e., Solux Co.). A health 
club is located within 100 feet to the facility. During prelimi­
nary assessment activities, it was observed that numerous pedes­
trians walk past a portion of the fence line of the facility. 
Furthermore, vehicular traffic is very active along 27th Avenue. 
The Brooklyn - Queens Expressway has almost constant traffic and 
is a main thoroughfare for New York City commuter traffic. Traffic 
congestion and tie ups are commonplace. The Brooklyn - Queens 
Expressway's right lane is located less than 12 feet from the wall 
to the facility. 

'· 

C. Quantity of Types of Substances Present 

According to the NYSDEC, 82.6 curies of radium are stored at the 
facility in the form of "needles" and "seeds". These sources are 
encased in platinum-iridium or other metals and were formerly used 
in the medical treatment procedures for cancer therapy. There are 
7.8 curies of radium-beryllium neutron sources and 16.9 curies of 
other radium sources used in radiography applications. In total, 
there are 107.3 curies of radium sources. (In SI Units, this is 
equivalent to 397.01 X 1010 Becquerels). 

Radium (Atomic No. 88) is a radioactive alkaline earth metal. 
Radium is a product of disintegration of uranium and i~ present in 
a 1 1 0 re S . C On t a fn i n g U r a n i Um • Th e a t Om i C ma S S n Um be r O f t h e m OS t 
stable radium isotope is 226. Radium undergoes spontaneous 
disintegration with the formation of radon gas (i.e., ·226 Ra88 > 
2 2 2 R n 8 4 + 4 He z ) • 0 n e g r a m o f r a d i um p r o d u c e s .a p p r ox i ma t e 1 y · • 0 0 0 1 
milliliters of radon per day at normal temperatures and pressure. 

Attachment No. 1 shows the natural decay of radium 226 into its 
radioactive daugthers and the associated type of radiation (i.e., 
alpha, beta, and gamma). Radionucleides, such as radium 226, are 
listed EPA Hazardous Substances under 40 CFR Parts 117 and 302. 

III. THREAT 

A. Threat of Public Exposure 

The main threats to the public are exposure through direct human 
contact and the possibility of vandalism and/or theft of the 
radioactive sources. It has been a well publicized fact that these 
radioactive sources are present at the facility and could encourage 
acts of theft and possibly, although not extremely likely, terror­
ism. However, should site security at the facility cease, the 
potential for direct exposure is greatly increased. Direct contact 
with the radioactive sources could result· in severe radiation 
burns, different cancers, and other long, term diseases, sterility, 
and even death. 



-4-

A fire at the facility or the adjacent company could expose fire­
fighters and other emergency response personnel to radiation 
contamination. The smoke from the fire could directly or indirectly 
expose thousands of people to radioactive particles in the smok~. 
or from the fallout. Similarily, the runoff from firefighting 
efforts would contaminate streets, sewer and storm drains and 
pipes, and equipment to significant levels of radiation. } 

Unauthorized or illegal access could expose unprotected per~ons 
t o s i g n i f i c a n t 1 e v e 1 s o f r a d o n g a s w i t h o u t e n t e r i n g t h e v a u· i t a r e a 
itself. If ventilation and electrical systems are not maintained 
or fail, a buildup of radon gas will naturally occur in the vault 
and surrounding rooms of the facility. Although some site security 
meas~res existed (e.g., fences, signs), the cessation of 24-hour 
security guards would allow for unauthorized and unrestricted access 
to the facility, thus, EPA began site security on July 26, 1988. 

B. Evidence of Extent of Release 

EPA performed an outside survey of the facility on September 17, 
1987, with NYSDOL and detected no radionucleide contamination out­
side of the facility. Measurements of gamma and X-ray exposure 
rates were taken outside.the facility and nearby businesses in the 
area. Mitsuremenfs ta~~n by EPA essentially €6~firmed previoui 
me a s u rem e lit s ta k e n out s i d e the bu i 1 d i n g b) NY SD O L and NY SOE C ."' 
Exposure rates ranged from background to, approximatel-y 1.5 to 4.0 
M R ( m i 1 1 i R o e n t g e n s ) p e r h o u r • Th e m a x i m u m r e a d i n g s w.e r e o b s e r v e d 
at direct contact with the outside of the buildings. On the side­
walk, immediately outside a facility wall, the exposure rate ranged 
from 300 to 450 MR (microRoentgens) per hour. Across the street 
from this location, the exposure rate ranged from 50 to 100 MR per 
hour. Based upon comparable results from the NYSOOL, measurements 
in the far right lane of the BQE was no greater than 500 MR per 
hour. On contact with the building at this location exposure rates 
were approximately 0.2 MR per hour. The roof of the building above 
the vault area was found to have exposure rates as high as 5.0 M~ 
per hour. 

C. Previous Actions to Abate Threat 

EPA has provided technical assistance to EPA, the State, and City 
Agencies through the Radium Chemical Company (RRC) Task Force. Mr. 
Paul Giardina, Chief of EPA's Radiation Branch co-chairs this task 
force. The NYSOEC's Stipulation and Order required that the RRC 
provide for a number of mitigation actions to be taken at the 
facility until complete removal and disposal of the unpermitted 
rad i o act i v e sources co u 1 d be made. These act i on s i n c 1 u de d a c.t iv i -
ties by RRC which provided ~dditional reduction of external iamma 
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radiation levels (i.e., shielding at windows), the installation 
of additional fencing, the posting of signs, and the use of 
24-hour guard services. Although, the guard services were not 
always reliable and were not paid full by RRC. 

D. Current Action to Abate Threat 

Besides legal actions sought by the State of New York and meetings 
held with RRC legal representatives, EPA's current actions to abate 
the threat include the following: L 

1. Initiation of 24-hour site security at the facility. 
2. Provisions for paying for electrical and telephone services. 
3. Installation of a TV monitor and outside surveillance camera 

and spotlight. 
4. Installation of a backup electrical generating system. 
5. Purchase of replacement motors for vault ventilation fans. 

IV. ENFORCEMENT 

Region I I's Office of Regional Counsel, Site Compliance Branch, 
and Radiation ~ranch are currently working with the New Yort StJte 
Attorney General's Office o·n the failure by RCC to comply with .the,, 
St at e ,· s St i..p u l at i on a n d O rd e r • R CC ha s fa i l e d t o reg u l a r l y ma i n.: 
tain the 24-hour guard service and the Company has failed to make 
payments to the Contractor for guard services on at least two 
occasions. The Company has failed to provide reliable radon mea­
surements, an adequate disposal plan, .an adequate decontamination 
plan, and bids for decontamination work. 

The only removal activities carried out to date by the Company are 
the removal of four containers with four grams of radium (represent­
ing four curies) and the receipt of four more containers which have 
not yet been put to use. According to NYSDEC, the Company has not 
met the requirements for removal of all of the radioactive materials 
by January 1, 1988, and decontamination of the facility. 

In a letter dated June 30, 1988, which documented a June 28, 1987, 
meeting, EPA advised the Company's legal representatives that a 
CERCLA response action is likely because RRC had failed to comply 
with the October 19, 1987• Stipulation and Order. This letter ad­
dressed the inability by RRC to pay for guard services to protect 
the building, to ~ay its employees, or to properly dispose of the 
radioactive materials. Furthermore, the failure to pay its obliga­
tions, in effect, resulted in "abandonment" of the radium sources. 
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The Stipulation and Order dated July 20, 1988, reconfirmed this 
determination of de facto abandonment by RCC. The Stipulation 
and Order allows RCC to properly sell the radium sources, if an 
appropriate buyer can be found, with proceeds from the sale to 
be used to satisfy any expenses incurred by the Government in­
cluding previous unsatisfied judgements with EPA Region IV. 

' } 

Radium 226 is a listed Hazardous Substance under~ 40 CFR Parts 
117 and 302. Thus, the National Oil and Hazardous Substance Pol­
lution Contingency Plan (NCP), 40 CFR Part 300.65(b)(2), crfteria 
for a removal action are met through the actual or potential 
exposure to hazardous substances, pollutant, or contaminants by 
nearby populations, animals, or food chain and the hazardous 
substances, pollutants, or contaminants- in drums, barrels, tanks, 
or other bulk storage containers that may pose a threat of release. 

V. PROPOSED PROJECT AND COSTS 

A. Objective of the Project 

The overall objective of this removal action is to continue with 
site security measures, to initiate site stabilization measures 
for the radioactive materials, and to properly remove and dispose 
of 1fie materials at a licensed disposal facility. Initially, t~e 
removal action will include measures to reduce the potential for 
disturbing dusts and particles which are contaminated with radio­
active substances and to upgrade and improve the ventilation system 
in the vault area. Also, EPA will initially segregate 1adioactive 
sources from flammable and combustible materials in the vault and 
other storeroom areas to reduce the threat of fire involving radia­
tion sources. 

At this time, it is not certain what level of decontamination of 
the ~uilding will be necessary until the radioactive sources are 
removed and until a complete radiation survey can be performed. 
For purposes of planning, this project only includes the removal 
of approximately 30 cubic yards of obviously contaminated materials 
(e.g., Tools, benches, loose site debris, etc.). Removal or full 
decontamination of the floors, walls, ceiling, and other 'permanent 
portions of the building are not within the scope of work for this 
removal action. 

This removal action includes the prov1s1on for the preparation, 
issuance, and award of a Site Specific Contract' for the actual 
cleanup and removal operations. The ERCS contractor lacks the 
technical expertise and specialized equipment necessary for a high­
level radioactive materials removal action. The ERCS contractor 
will provide site security and other support activities under the 
proposed project. 
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' 
The development and implementation of the Site Specific Co~tract 
will be coordinated with the Facilities Administration and ~anage­
ment Branch within EPA Region II to facilitate its preparation and 
issuance. The Site Specific Contract will address the type of 
contract required to perform the specialized work. 

Estimated project costs and the proposed schedule are included in 
this Action Memorandum but could be subject to significant change 
depending upon the ability to provide a· Site Specific Contractor. 
The activities and actions under this removal include the f~llowing 
items: 

1. Continue with 24 hour site security, TV monitor camera -surveil­
lance, backup generating systems, backup motors for ventilation 
systems, and providing electrical and telephone services. 

2. Implementation of a full radiological medical monitoring pro­
gram, including whole mass body surveys, periodic dosimeter 
recording and analysis, installation of radiation detection 
devices, and regular perimeter monitoring. 

3. Setting up command post and .decontamination areas and floor 
installation of radon dust and radioactive particle control 
devices, including shielding and ventilation equipment. 

4. Installation of· rem.oJe handlinij dev;t.ces· to co11tainerize and 
resecure.. radioac'liive so·urces.· : .. . -

5. Package, label, and placement of radioactive sources in special­
ized radioactive waste casks for transportation. Obtain special 
permits for disposal and preparation of manifests and placards, 
where appropriate. 

I 
6. Coordinate and make arrangements for restricted transport routes 

to disposal facility. 

7. Remove loose debris, benches, and other non-fixed items which 
are contaminated for transportation to appropriate disposal 
fa ci 1 i ty. 

8. Wipe surfaces clean and remove dust and particles in vault and 
other storeroom areas for decontamination purposes. 

9. Provide...full radiological survey and sample and analyses of 
surface areas to determine extent of contamination to fixed 
portions of the building after all source~ have been removed. 
Provide results to remedial program' office and New York State 
agencies. Demobilize equipment and personnel and safety 
facility. 
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It is not proposed in the scope of work of this Action Memorandum 
to decontaminate the fixed portions of the building, including 
floors, walls, ceiling, etc. 

B. Project Estimated Costs 

Mitigation Contracting 

ERCS Cleanup Contractor (Labor: Response 
Manager, Field Clerk, Electrician, Guards 
for 24-hour site security, Equipment: 
backup generator, surveillance camera, etc.) 

Site Specific Contractor {Labor, Equipment, 
Expendable Materials, Transportation, 
Disposal, and Radiological Monitoring, 
Sampling and Analyses) 

Contingency Factor of 15% 

Rounded Mitigation Contracting Total 

TAT Ext r a my_r a 1 Cost s .·- .-......... 
Su bt ot al Extramural "c'a°st's 

Contingency Factor for Extramural Costs of 10% 

Total Extramural Costs 

Intramural Costs 

EPA Regional and Headquarters Direct Costs 

ERT Direct Costs 

Intramural Indirect Costs 

Total Intramural Costs 

Tot a 1 P.r o j e ct Ce i 1 i n g 

Rounded to Nearest Thousand. 

C. Project Schedule 

$ 1,250,000 

$ 168,750 

$ 1,294,000 

$ 110,000 

$ 1,404,000 

$ 140,000 

$ 1,544,400 

$ 126,000 

$ 9,000 

$ 306,000 

$ 441,000 

$ 1,985,400 

$ 1,985,000 

The preparation and issuance of the Site Specific Contract for 
the removal activities is expected to take several months to_. 
complete. Upon award of a contract, it is expected that following 

, 
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medical monitoring of personnel for radiation and other site 
safety measures, actual removal activities can commence in one 
to two weeks. Depending upon the extent of exposure to on-site 
workers to above standard levels of radiation, it is expected 
that the cleanup, transportation and disposal activities will 
take two to three months to complete. Final decontaminatio~ 
and radiation surveys following the removal of the sources js 
expected to take one to two months to complete. In total, it 
is expected that the removal action can be completed in the; 
late summer of 1989. 

Disposal activities will be conducted in accordance with State 
regulations and Federal regulations, where applicable. The 
radioactive materials in the facility are not strictly regulated 
by the Resource, Conservation and Recovery Act of 1980, as 
amended. However, every effort will be made to ensure that 
comparable standards for transportation and disposal are applied 
in the spirit of EPA's CERCLA Off-Site Treatment, Storage, and 
Disposal Policy. 

VI. RECOMMENDATIONS 

·conditions at the -Radium· Chemical. G9mpany .site warranted the 
action to pro~ide site security and stabilization measures Uflti~~ 
such time as a complete removal of the radioactive sources could 
b e i mp l em e n t e d i n a c, c o rd a n c e w i t h t h e c r i t e r i a u n d e r · 4 0 C FR Pa rt 
300.65 (b)(2) of the National Oil and Hazardous Substance Pol­
lution Contingency Plan. That is, the actual or potential exposure 
to hazardous substances or pollutants or contaminants by nearby 
human pollutions, animals, or food chain and hazardous substances, 
pollutants, or contaminants in drums, barrels, tanks, or other 
bulk storage containers that may pose a threat of release, existed 
and immediate measures to mitigate the actual threat of release.' 

This removal action is expected to contribute to the efficient 
performance of long-term remedial measures by removing the leaking 
radioactive sources and minimizing the continued release from the 
facility to the environment. 

The responsible party was found through State and Federal actions 
to be incapable of providi'ng a timely response to mitigate the 
threat from the radioactive sources. 

It is, therefore, recommended that a continued removal action 
under CERCLA, as amended by SARA be approved for funding an in­
crease above the current project ceiling of $25,000, of which 
$20,000, is for mitigation contracting. 
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Your authority to authorize the additional project funds to total 
$1,985,000, of which $1,544,400 is for mitigation contracting, in-. 
eluding previously authorized funds, is pursuant to Administrator's 
September 21, 1987 Delegation 14-2-B. 

Approval: 

Disapproval: 

cc: (after approval is obtained) 

J. Marshall, Acting 2DRA 
S. luftig, 2ERRD 
K. Callahan, 2ERRD-DD 
R. Salkie, 2RPO 
G. Zachos, 2ERR-RP 
B. Sprague, 2ERR-RP 
J • C ;z _a po r , 2 ERR,:- SC 
G ... Pavl·ou, 2ERR-NYCRA 
M. Randol, 20EP 
D. Blazey, 20RC 
E. Schaaf, 20RC-NYCSUP 
H. Barrack, 20PM 
R. Gherardi, 20PM-FIN 
K. Weaver, 20PM-FIN 
P. Giardina, 2AWM-RAD 
S. Anderson, PM-214F (EXPRESS MAIL) 
T. Fields, WH-548B 
H. longest, WH-548B 

7. ~c l<ccl,n;c., 0 I G 
T. Jorling, NYSDEC 

bee: L. Wright, 20RC-NYSUP 
S. Googi ns, 2AWM-RAD 
C. Fitzsimmons, 2ERR-RP 
K. Moyik, 2ERR-TSB 
L. Guarnei ri, WH-5488 

Date: 
.. 

Date: 

,. " ..... 
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UNITED. . A TES ENVIRONMENT AL PROTECTk , I AGENCY 
REGION II 

A TE: SEP 6 1988 

SUBJECT: Removal Action Memorandum for Radium Chemical Company, 
ns, New Yor~ I 
~L- '4, -'V'--._ 

FRO stdpher A. Militscher, On-Scene Coordinator 
Response and Prevention Branch 

TO:SeeBelow: 

5-5.30-01 

I 

Woodside 

Attached for your review and comment is the proposed action .memo­
randum for Radium Chemical Company, Woodside Avenue, Queens; N.Y. 

If you have any comments please provide them to me as soon as 
possible, but no later than September 16, 1988. If comments are 
not received from you by that date, I will assume your concurrence 
on the attached draft. We will be reluctant to take comments on 
the final version that were not made on this draft. If you have 
further questions, feel free to contact me at FTS 340-6647. 

Attachment 

Addresses: 

Stephen D. Luftig, 2ERR 
Richard Salkie, 2ERR-RPO 
Rruce Sprague, 2ERR-RP 
John Czapor, 2ERRD-SC 
Margaret Randol, 20EP 
Eric Schaaf, 20RC-NYCSUP 

REGION II FORM 1320-1 (9/85) 



5-5.40-01 

Request for Ceiling Increase and Exemption from $2,000,000 Funding 
Limitation for the Radium Chemical Company Removal Action, 
Woodside, Queens, New York; Site No. 3H 

William J. Muszynski, P.E. 
Acting Regional Administrator 

J. Winston Porter, Assistant Administrator 
Office of Solid Waste and Emergency Response 

THRU: Henry L. Longest II, Director 
Office of Emergency and Remedial Response 

Timothy Fields, Jr., Director 
Emergency Response Division 

I. ISSUE 

Funds are necessary to continue stabilization measures, initiate 
cleanup, transportation, and disposal activities of leaking 
uncontrolled radioactive materials and other hazardous substances 
at the Radium Chemical Company (RCC) site in Woodside, Queens, 
New York. Continued response ~ctions are estimat~d to exceed the 
$2 million statutory limit and further re~oval actions cannot be 
unp~rtaken ,_-unless. an exemp&ion to t°his "Lim:it. a_(Ul a ceiling 

· . i ncr~se .,,are approved; ~ It is estimated tha~t an•add it ional 
$2,872,000 over the existing $250,000 project cejling-will be 
required to complete this project, of 'which $2,524,000 are extra­
mural cleanup contractor costs. · 

II. BACKGROUND 

Initial removal activities began on July 26, 1988, at which time 
the u.s. Environmental Protection Agency (EPA) began by providing 
24-hour site security at RCC. This action was taken per Mr. 
Stephen D. Luftig's verbal approval of the removal action pursuant 
to the Comprehensive Environmental Respopse, Compensation and 
Liability Act (CERCLA), as amended by the Superfund Amendments 
and Reauthorization Act (SARA) of 1986.· 

This action was documented and amended in a request for rapid 
authorization of additional Superfund monies and Action Memoran­
dum dated September 2, 1988 (Attachment A). The amended action 
provided for a total project ceiling of $150,000, of which $100,000 
was for mitigation contracting. On November 17, 1988, an additional 
$100,000 was verbally authorized by Mr. Luftig for mitigation costs 
raising the total project ceiling to $250,000. 

FILE:Radium Chemical Co. 
2ERR:RP:MILITSCHER:340-6647:TT/SI:Action Memo#l:Rev.ll/15/88:11/19/88 
ll/21/88:ll/25/88:11/28/88 
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The New York State Department of Environmental Conservation (NYSDEC) 
and other agencies had requested that EPA remove the large quantity 
(greater than 107.3 curies) of radioactive materials and decontami­
nate this facility. RCC handled radium "needles", "seeds", or 
sealed sources currently used sparingly for cancer therapy and 
medical research in the United States (See Attachment B). RCC is 
financially incapable of providing for proper storage of the 
radioactive materials and has been unable to comply with New York 
State orders to cleanup and remove the radioactive materials at 
the facility. 

New York State issued its first Stipulation and Order against RCC 
on October 17, 1987, for specific security and stabilization 
measures at the facility, to secure leaking materials, to remove 
the radioactive materials for proper disposal, and to decontaminate 
the building. A second Stipulation and Order was obtained on 
July 20, 1988, after the first Stipulat1on and Order provisions 
were not complied with by RCC. Thus, the second Stipulation and 
Order made the determination that the facility could not be 
maintained and that it was de facto abandoned by RCC. RCC has 
been found to be financiallyinsolvent although bankruptcy 
proceedings have not been initiated by its President. 

RCC is located at 60-06 27th Avenue in ~oodside, Queens, New York. 
The one-story brick building abuts the Brooklyn Queens _Efxpressway 
(BQE) on one side and 27th Avenue on the other (See Location Maps 
Attachments No. 1, 2 ana 3). RCC is located in a commercial and 
residential area which is heavily populated. A commercial facility 
which constructs light fixtures also shares a common wall and part 
of the overall building with the RCC facility (i.e., Solux Company). 
The BQE Health Club is located within 100 feet from the RCC 
facility. Numerous pedestrians walk past a portion of the fence 
line of the facility. Vehicular traffic is very active along 
27th Avenue as it is a main artery in Queens to access the BQE. 

The BQE has hea~y vehicular traffic on it during most hours of the 
day and is a main thoroughfare for New York City commuter traffic. 
Traffic congestion and tie ups are commonplace. The westbound lane 
of the BOE is located less than 6 feet from the south wall of the 
facility. Attachment C contains additional historic and background 
information of RCC and more detailed radiological information 
pertaining to this site. 

III. ACTIONS TAKEN TO DATE 

Actions taken to date by EPA include the initiation of 24-hour site 
security and site stabilization measures. These measures include 
provisions to provide telephone service, electrical service, gas 
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and oil deliveries for heating, and water and sewer service for 
this building. Other activities conducted to date include measures 
for a security surveillance system, installation of a backup 
electrical generating system, purchase of backup ventilation fan 
motors to reduce the buildup of radon gas levels, purchase of 
decontamination materials, establishment of a decontamination 

_ area, initiation of~aosimeter badge program with radiation exposure 
monitoring, segregation of flammables .and toxic chemicals from the 
vault area (radium storage area), monitoring radiation levels and 
radon gas sampling. 

At the time this Action Memorandum was being prepared, other 
stabilization measures taken were increased fencing, posting of 
signs around the facility, increased screening in the front of 
windows, and mobilizing an office trailer for security guards and 
other on-site personnel. A videotape of the facility was made by 
EPA during one of the preliminary assessment visits. 

The On-Scene Coordinator and other Regional management personnel 
have requested that NYSDEC and EPA staff begin evaluations of the 
site for proposed ranking on the National Priorities List (NPL). 
It is expected that significant residual contamination may exist 
after the removal action is completed to warrant continued remedial 
actions at this site. 

. . . . . ..• ,. . ... 
In addition, contingency plan'1i nQ-. anq,:oi.?'velopment or·· an ... ext:t:fl'\? i ve 
site safety pl~ are being developed" in coordination_ with the 
NY/NJ Regional Response Team and all appropl:"iate New York City 
officials, part of the Local Emergency Planning Committee. 

IV. CRITERIA FOR EXEMPTION FROM THE STATUTORY LIMIT 

The Radium Chemical Company site continues to meet the following 
criteria prescribed in CERCLA Section 104(C), as amended by SARA, 
necessary for an exemption from the two million dollar limitations 
for removals. Also, the site continues to meet the criteria 
for a removal action under 40 CFR 300.65(b)(2) of the National 
Oil and Hazardous Substance Contingency Plan (NCP). 

1 • Continued response actions are immediately required to mitigate 
an!!l emergency. 

A continued response action will eliminate the threat of fire and 
explosion posed by the improperly stored containers of hazardous 
materials including flammable liquids, corrosives, poisons, and 
oxidizers. Some of the hazardous substances identified include 
acetone, hydrochloric acid, sulfuric acid, nitric acid, formaldehyde, 
elemental mercury, barium acetate, sodium hydroxide, solvent 

l > \ 
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naptha, and numerous metal oxides and oxysalts. An anomymous bomb 
threat was received on October 3, 1988, by EPA's site security 
force. Primarily, the threat of a fire or explosion at this 
facility could cause untold radioactive contamination in and 
around the facility, and potentially, in the community of Woodside 
and beyond. On two occasions the RCC building has been struck by 
vehicles. The wall struck by these vehicles was the vault room 
(where the radium sources are located) which is adjacent to the 
roadway. Luckily, no fires occurred. A fire in this room possibly 
emitting radioactive particles would potentially affect thousands 
of people including responding firefighters, local residents 
and commuters on the roadway. 

2. There is an immediate risk to public health, welfare, or the 
environment. 

According to the RCC records obtained by EPA, 82.6 curies of 
radium are stored at RCC in the form of "needles" or "seeds". 
These sources are encased in platinum-iridium and other metals 
and were formerly used in the medical treatment procedures for 
cancer therapy. There are 7.8 curies of radium-beryllium neutron 
sources and 16.9 curies of other radium used in radiography_ 
applications. In total, the~e are 107.3 curies of known radium 
source.s •. ( In SI u.ni..ts, tha.s·~!s e·q·uivalent to 397 .01 :X 1010 
Becquerels). In addition, ther~ ls an unknown quantity of loose~ 
tritium fH~) and radium also located at RCC. Attachment No. 4 
shows the natural decay of Radium 226 into its radioactive daughters 
and the associated type of radiation (i.e., alpha, beta, and gamma 
and other radiological information). Radionuclides, such as 
Radium 226, are listed EPA Hazardous Substances under 40 CFR 
Parts 117 and 302. 

The immediate risk to the public is the threat of exposure through 
direct human contact as a result of fire or explosion at this site. 

Based upon preliminary contingency plan. modelling by Lawrence 
Livermore National Laboratory, a worst case senario of a gasoline 
tanker from the BQE crashing and burning at RCC, could have radio­
logical implications and deposition of radium at distances in 
excess of 5 miles. Actual discrete radium sources would be thrown 
hundreds of feet and if touched, would result in severe radiation 
burns and direct contamination of the area in which they fell. 

Additional actions that could cause direct human contact are from 
vandalism or theft of the radioactive sources. Unfortunately, this 
site is in a area of heavy illegal drug trafficking and has been 
well publicized as containing radioactive sources encased in pla~-

·;tinum, iridium and gold. This makes this site very appealing and 
encourages acts of theft and possibly terrorism. Direct contact 
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with the radioactive sources could result in severe radiation 
~- burns, increased lifetime risk for a variety of cancersr and. 

other long-term diseases, sterility and even death. Some of the 
sources of radium are known to be currently leaking or have 
previously leaked during RCC's operations. 

Radon gas is currently being released from the vents in the roof 
at levels which exceed New York State and Federal guidelines at 
concentrations in excess of 200 pCi/1. Actual radium could also 

r!e n::itted from the facility vi~ the same ventilation system. 

\Hash drains and sinks located inside several of the rooms also 
show contamination and could be another pathway for the migration 
of radioactive materials. 

Measurements of direct radiation exposure exceed EPA's trigger 
value (i.e., lmR/hr) for emergency response personnel at the vault. 
The vault area has measurements which are greater than 2,000 
milliRoentgens/hour (2,000 mR/ hr.) or 2 R/hr. At 2R/hr., an 
intruder in the vault would exceed the non-occupational Federal 
standard of 500 millirems per year in 15 minutes. In addition, 
radon gas levels in the vault, shipping area, and other portions· 
of the facility exceed the New York State Department of Labor 

"!. ~~ards. fqr restrict~d. access of 30- J?icocuries/l.iter ·(pGi:/-1 )·. 
Radon g·as revels have been sampl"ed ana been measured in exc;tss of 

~ -3po pCiJl. An individual exposed to 300 ~ti/Y fer an occuptional 
year (2,000 hours) W_?Uld r..ec~fl'J: 5l--dOSe equivalent the lungs Of 
approximately 250 rem. This equa~s-t·o an estimated increased 
risk of lung cancer per year of approximately 9~10-4/year. Outside 
the wall of the shielded vault and other contaminated rooms, 
direct radiation exposure measurements are greater than 10 times 
normal background levels found typically in urban areas. For 
this reason, prolonged exposure to radiation at unacceptable 
levels would result in an immediate risk to persons in close 
proximity to the radium sources and contaminated areas. 

A continued response action would reduce the immediate risk to 
public health and welfare by removing and properly disposing of 

/ 

the radioactive sources, other known grossly contaminated materials, 
and laboratory chemicals located at RCC. Tools, furniture, and 
other radium contaminated debris need to be removed because of 
the threat of exposure and direct contact, and in the event of a 
fire, actual radium could be released to the environment with 
similar effects as for the radium source materials. 

As proposed, this phase of the Removal Action does not include 
removing the residual contamination from the walls, floors, O'-'v" 

ceilings, after the source materials are removed. At this time, 



-· . 

-6-

it cannot be determined what additional decontamination measures 
will be required until after sources are removed, properly disposed 
of, and a subsequent radiation survey can be performed. 

3. Assistance will not otherwise be provided on a timely basis. 

RCC has been determined to be financially incapable of providing 
an effective response. New York State has obtained a court order 
confirming the de facto abandonment 'of the facility by its owner. 
several other third party potentially responsible parties (PRP) 
have been identified, including Solux, Inc., which rented a portion 
of office space to RCC, the American Cancer Society, and Mamonides 
Medical Center. In the case of the American Cancer Society and 
Mamonides Medical Center, both parties·own small quantities of 
radium sources, which were being stored by RCC. However, RCC for 
years was unable to identify and return their respective sources 
based upon poor record keeping and inventory controls. These 
sources represent a fraction of the total radium sources at RCC. 

No other PRP's are known to exist. New York City and State agencies 
have declined to take response and removal actions at RCC. 

V. ENFORCEMENT STATUS 

As pre~iousl~ mentioned, no PRP has been found-to~~ financialJy 
viable or wJ"lling to undertake a cleanup. The only removal 
activities carried out to date by RCC are the ~emoval of four 
contain..,.ers with four grams of radium (representing four curies) .. 
and the"·receipt of four more containers which have not yet been 
put to use. According to New York State, RCC did not pay the 
contractor for disposal services on these sources. 

The Stipulation and Order dated July 20, 1988, reconfirmed this 
determination of de fact9 abandonment by RCC. The Stipulation 
and Order allows RCC-to properly sell its radium sources, if an 
appropriate buyer can be found. The proceeds from these sales 
would be used to satisfy any expenses incurred by the government, 
including previous unsatisfied judgements with EPA. However, the 
sale of radium sources will not be permitted by EPA if it jeopar­
dizes this removal effort. At this time, it is highly unlikely 
that RCC will be able to arrange for a proper sale of its sources. 
To date, RCC has been unsuccessful for over a year in making such 
arrangements. In addition, EPA has incurred costs resulting from 
the removal action at another RCC facility, Luminous Processes, 
Inc., a site located in Athens, Georgia. RCC also has numerous 
other creditors, including the Internal Revenue Service for tax 
debts, utility companies, previous guard services, the State of 
Illinois, Solux, Inc., and the City of New York. 

>, 

. , ... 
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EPA is currently seeking an Administrative Order to limit access, 
of the facility from its President and two remaining employees. 
Their presence at the facility and its office is disruptive to 
EPA's proposed removal action and has been determined to be unsafe. 
Furthermore, their access to the office areas, which have been 
found to be contaminated in certain portions, poses a threat of 
the spreading of contamination from the facility through direct 
contact. EPA is also currently considering the issuance of Notice 
Letters to the other PRPs, although none of these parties appear 
capable of providing removal and disposal of the radioactive 
sources and hazardous substances. 

VI. PROPOSED ACTION AND COSTS 

The overall objective of this removal action is to continue with 
site security measures to initiate site stabilization measures 
for the radioactive materials and hazardous substances, and to 
properly remove and dispose of the materials at licensed and 
permitted disposal facilities. Initially, the actual cleanup 
activities will include measures to reduce the potential for 
disturbing dust and particles which are contaminated with radio­
active substances and to upgrade and improve the ventilation 
system and decontamination areas in the facility. A new 
ventilation system wilt be iM~alled to eliminate th~·emissipn.of 
radon gas into the environment. This system will alsd ieduce• 
the level of radon gas in the building to allow the removal clean­
up contractor personnel to work at lower concentrations of radon 
gas required under the site safety plan. 

At this time, it is not certain what level of decontamination of 
the building will be necessary until the radioactive sources are 
removed and until a complete radiation survey can be performed. 
Based upon preliminary surveys, this proposed action will include 
the removal of up to 60 cubic yards of uncompacted materials that 
are grossly or obviously contaminated (e.g., tools, benches, loose 
site debris, cabinets, chairs, decon materials, etc.,_.), and which 
cannot be cost effectively decontaminated. Removal or full decon­
tamination of the floors, walls, ceiling, and other permanent 
portions of the building are not within the scope of work for this 
removal action due to uncertainties of residual contamination at 
this time and until all radium sources are removed. 

This removal action includes the provision for the approval of a 
Support Agreement (i.e., Interagency Agreement) for technical 
assistance between the u.s. Army and its radiological cleanup 
contractor and the EPA. The OSC also considered the preparation,• 
issuance, and award of ·a Site Specific Contract for the actual 
cleanup and removal operations. (However, unacceptable delays in 
implement~ting this type of contract could forestall cleanup opera-
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tions for an undetermined number of months). The Emergency 
Response Cleanup Contractor Services (ERCS) contractor lacks the 
technical expertise and specialized equipment necessary for such 
a radioactive materials removal action. The ERCS contractor will 
continue to provide site security and other support activities 
under the proposed project. · 

The development and implementation of a Support Agreement with the 
u.s. Army's Rock Island Arsenal for technical assistance will be 
coordinated with the u.s. Army's Comptroller and Financial Manage­
ment Group)~nd· EPA Region II's Facilities Administration and 
Management Branch and other program support offices. 

Estimated project costs and the proposed schedule are included in 
this Action Memorandum but could be subject to significant change 
depending upon the ability to obtain a Support Agreement with the] 

u.s. Army, the ability to obtain a disposal facility variance to 
reduce the number of loads and transportation requirements, and 
the ability to decontaminate grossly contaminated materials. 

Furthermore, if the OSC is unable to obtain u.s. Army assistance, 
it is planned to subcontract the cleanup and removal operations 
through the E"RCS c<JRtractor at an increased cost •. A. site specific 
contract·for:disposal would also be attempted if this latter 
a 1 te rnat'":i: ve ·,is pursued.- • ~ '"" .~ · 

The ·response act.ions to be.taken in this removal action are con­
sistent with any long-term remedial aciions to be taken at the site. 

The activities and actions under this removal include the following 
items: 

1. Continue with 24-hour site security, TV monitor camera 
surveillance, backup generating systems, backup motors for 
ventilation systems, and providing electrical and telephone 
services. 

2. Implementation of a full radiological medical monitoring 
program, including whole body counting, regular dosimeter 
recording and analysis, .installation of radiation detection 
devices, and regular perimeter environmental monitoring. 

3. Setting up command post and decontamination areas and floor 
installation of radium particulate and radioactive materials 
particle control devices which will reduce radon gas levels 
emitted through vents which go outside and ventilation equip­
ment and floor covering. 

4. Installation of remote handling devices to inventory, contain­
erize, and resecure radioactive sources for disposal. 
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5. 

6. 

7. 

8. 

9. 

10. 
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Package, label, and placement of radioactive sources in 
specialized radioactive waste casks for transportation. 
Obtain special permits for disposal and preparation of 
manifests and placards, where appropriate. 

Coordinate and make arrangements for potentially restricted 
transport routes to disposal facility. 

Remove loose debris, benches, and other non-fixed items which 
are contaminated for transportation to appropriate disposal 
facility. Potential decontamination of such items for un­
restricted use will be based on Nuclear Regulatory Commission 
Regulatory Guidance 8.23 and/or appropriate N.Y. State 
regulations. 

Wipe surfaces clean and remove dust and particles in vault and 
other storeroom areas where removal activities require reduced 
radiation levels under the site safety plan. 

Remove and properly dispose of contaminated laboratory 
chemicals, where practical, in compliance with the CERCLA 
Off-Site Disposal Policy. 

. .. 
Demobilize eguipment and personne-1 ancl s~.,9.ure fai.GiJ.1ty: 

,. .•. 
It is not proposed in the.scope of work @f this Action Memorandum 
to decontaminate the fixed portions of the buildingr including 
floors, walls, ceiling·s, etc., due to the technical reasons 
previously cited. 

. .. 

The project schedule is expected to take up to one year to complete 
for the activities previously mentioned. Upon approval of the 
Support Agreement, it is expected that it will take one month for 
medical monitoring of personnel and mobilization of safety equip­
ment to be completed. Actual cleanup and removal activities can 
commence following preparatory tasks. Depending upon the magnitude 
of radiation exposure to on-site workers, it is expected that the 
cleanup, transportation and disposal activities will take four to 
six months to complete. Decontamination of equipment, demobiliza­
tion, and radiation surveys are expected to take two to three months 
to complete. Upon approval of this memorandum, a 12 month exemption 
will be processed for regional approval. 

Disposal activities for the radioactive materials and hazardous 
substances will be conducted in accordance with State and Federal 
regulations, where applicable. The radioactive materials are not 

.,-regulated under RCRA, however, EPA will use appropriatell State and 
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Nuclear Regulatory Commission guidelines for cleanup and disposal 
standards. For the removal of the laboratory chemicals, the 
requirements of the CERCLA Off-Site Treatment, Storage, and Disposal 
Policy will be met. 

Below are the estimated removal'project ceiling costs. 

Removal Project Ceiling Costs 

Extramural Costs 

ERCS Cleanup Contractor (Site security, 
stabilization measures, 
decon supplies, etc.} 

u.s. Army Radiological Cleanup Contractor 

10% Contingency Factor 

TAT Costs 

Mitigation Contracting 
Ceiling 

Subtotal Extramural Costs 

15% Contingency of Extramural Costs 

Extramural Costs: Rounded Total 

Intramural Costs 

Intramural Direct Costs (ERT, HQ Region} 

Intramural Indirect Costs 

Total Intramural Costs 

Total Removal Project Ceiling Increase 
Estimate Rounded to Nearest Thousand 

Current Total Project Ceiling 

PROPOSED TOTAL CEILING 

VII. RECOMMENDATIONS 

$ 250,000 

$ 1,650,000 

$ 185,000 

$ 2,035,000 

$ 110,000 
$ 2,195,000 

$ 329,250 

$ 2,524,000 

$ 136,000 

$ 212,160 

$ 348,160 

$ 2,872,000 

$ 250,000 

$ 3,122,000 

Trust fund monies allocated for this proposed action are under our 
Regional Advice of Allowance for FY-1989. The proposed allocations 
of mitigation funds in FY-89 will be $2,500,000 in first quarter. 

~.\ \ 
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I recommend that you approve this $2 million exemption request for 
this site because conditions at RCC continue to meet the CERCLA 
section 104(C) criteria for exceeding financial limits to a removal 

. __ action!. In addition, I recommend your approval of a ceiling 
increa~e of $2,872,000. This increase will raise the total project 
from $250,000 to $3,122,000, of which $2,524,000 is for increased 
extramural cleanup contractor costs. Please indicate your approval 
or disapproval by signing below. " 

Approval: 

Disapproval: 

cc: (after approval is obtained) 

S. Luftig, 2ERR 
R. Salkie, 2ERR-AD 
R. Basso, 2ERR-SC 
G. Zachos, 2ERR-RP 
B. Sprague, 2ERR-RP 
G. Pavlou, 2ERR-NYRA 
M. Randol, 2OEP· · 
D. «Blaezey, 2ORC r;,. 
E. Schaaf, 2ORC-N~9UP 
H. Barrack, 2OPM 
R. Gherardi, 2OPM-FIN 
P. Giardina, 2AWM-RAD 
C. Hart, PM-214F (EXPRESS MAIL) 
T. Fields, OS-210 
H. Longest, OS-200 
T. Jorling, NYSDEC 
T. Hartnett, NYSDOL 
J. Tritz, u.s. Army 

bee: T. Lieber, 2ORC-NYSUP 
S. Googins, 2AWM-RAD 
c. Fitzsimmons, 2ERR-RP 

(, ... R .,, Moy i k, 2ERR-TSB 
L. Guarneiri, OS-210 
J. Rosianski, 2OEP 

Date: 

Date: 

R. Cahill, 2OEP 
C. Visnic, 2ERR-SC 
J. LaFornara, ERT 
S. Murphy, 2OPM-FIN 
E. Savage, ERT 
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ATTACHMENT C 

A. History and Background of Radium Chemical Company 

The Radium Chemical Company (RCC) was founded in New York in 
1913. Its original corporate offices were located in Manhattan. 
In the late 1950's it is believed that RCC moved its radium lease 
source operations to its present location in Woodside, New York. 

Radium is a naturally oqcµrring element isolated from uranium by 
Marie and Pierre Curie -Mi:- 1898, and was used primarily for luminous 
paints and radiographic sources prior to the full development of 
more sophisticated x-raying technology. RCC's more recent use 
for radium was for cancer therapy, whereby, the radiation emitted 
from the radium sources and "seeds" filled with radon gas killed 
cancerous cells. RCC either leased or sold the implant needles 
to hospitals, medical centers, and research laboratories. Needles 
of this type also had limited use in the oil industry to chart 
geological strata. 

Over the last 20 years, however, safer techniques involving cobalt 
and cesium were developed and the medical use of radium dropped 
significantly. Thus, RCC at this time-is storing relatively 
large quantities of needles and other .sealed sources, some of 
which are leaking, compared to the materials which can be pratically 
and safe!¥ utilized1 

The New York state Department of Labor (NYSDOL}, which regulated 
facilities in New York ~andling naturally occurring lsotopes not 
used in nuclear weapons or reactors, denied RCC's,application for 
relicensing in 1983. RCC appealed this denial and obtained 
continuance under its licensing for ongoing operations. However, 
numerous health and safety violations had been documented at RCC 
and on two separate occasions, the building was struck and damaged 
by vehicles on the 27th Avenue side of the facility. 

These incidents highlighted the concerns by New York State agencies 
of having such a large source of radioactive materials in a 
densely populated area of New York City. More recently, a separate 
and distinct basis for determining that RCC should not be granted a 
license to sell, lease, or reuse returned shipments of sealed 
radium sources related to the manner of operations of using 
radioactive materials in Athens, Georgia and Ottawa, Illinios by 
Luminous Process, Inc. \ This Delaware Corporation of which Joseph 
A. Kelly, Jr., RCC's current President and owner, is also President. 
Consent judgement entered the 13th Judicial Circuit Court of 
LaSalle County, Illinois, determined that the ~wo facilities were 
contaminated with radioactivity at levels which violated the 
limits set by applicable statutes and regulations of Georgia and 
Illinios, respectively. I 2 

., ... 
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The Athens, Georgia site was also known for the actual radiological 
health impact to former employees (including cancer) as a result 
of workers wetting paint brush bristles with their tongues while 
applying radium-based luminous paints to watch dials. As part of 
the settlement for incurred costs for the EPA cleanup there, the 
Federal Government obtained pledged options on the corporate 
property of RCC, including its corporate stock, physical property 
and other tangible assets. The outstanding EPA costs owed by RCC 
for the Athens cleanup total hundreds of thousands of dollars. 

According to an employee of RCC, the company was also involved in 
an incident with the theft of some 50 ounces of contaminated gold, 
which was one metal used to make gold "seeds" containing radon. 
A former disgruntled e~lQY,~f. apparently stole the gold and sold 
it to jewerly stores a~·~bute to Florida. This contaminated gold 
was later melted down with other gold ores and was later believed 
to have resulted in a recall of thousands of articles of jewelry. 
Additional skin cancer risks to the general public resulted from 
this incident. 

B. Radiological Information 

EPA has performed numerous radiation surveys inside of RCC to 
determine the extent of radiation-exposure levels and radiological 
co,ntamination from RCC's operat:ions. It' .. is clear that strict 
health and safety procedures were not_followed. Radiation monitor­
ing ~n~truments do not appear to hav~1¥e'c;i°ularly c·~fibrated or 
repaired and there were no decontamination procedures. Furthermqre, 
rooms with elevated radon gas levels were not regularly sampled 
for working levels and there was no apparent respiratory protection 
provided to anyone entering these areas. Listed below are some of 
the radiation surveying measurements and radon gas levels obtained 
during the preliminary assessment: 

1. Solux Office Space Area Rented By RCC 
~1. ~ti, t, l:,l' -

Instrument: Ludlum with Alpha Scinitillator 
Normal Background: 1-2 Counts per mintue (cpm) 
Office Areas, including chairs, books, vents, light switches, etc. 

Range of readings: 250-500 cpm 
Hot Spots, including equipment, empty vials, etc. 

Range of readings: 2,000 - 3,000 cpm 
Floors, Range of readings: 10 - 200 cpm 

Instrument: 
Normal Background: 
Hot Spots: 

Bicron 2,000 surveyor 
10 micro Roentgens/hour {uR/hr) 
contaminated chairs, equipment, etc. 
2 milliRoentgens/ hour 
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Radon Gas Sample: Normal Background Indoor: 1-2 
picoCuries/liter (pCi/1.) 
Sample taken: 117 pCi/1 

2. Roof Exhaust Vents Above Vault, And Glove Box Room 

Instrument: Bicron 2,000 Surveyor 
Normal Background outdoors: 10-25 uR/hr (0.01 to 0.025 mR/hr) 
Roof Surface: 15-50 mR/hr 

Radon Gas Sample: 
Normal Background Outdoors: 
Sample taken at Exhaust vent: 

0.2 to 0.5 pCi/1 
>200 pCi/1 

3. Vault Area (Background levels as previously noted) 

Instrument: Bicron 2000 Surveyer 
Within 2 ft. of Sources: 2R/hr 

Radon Gas Samples 
Inside Vault: Range from 60 to >200 pCi/1 

4. Shipping Area (Background levels as previously noted). 
Instrument: Bicron 20-00 s~rveyer and LUDLUM ~icroR meter 
Depending upon Location; Readings Range ~~om 100 mR(hr to up t~ · 
800 mR(~r 

5. Outside Of Facility Near Brick Wall (background as previously 
noted) 
Instrument: Bicron 2000 Surveyer, Ludlum MicroR meter 
Two to three inches from Wall Surface: 4 to 5 mR/hr 

In addition to these measurements, furniture, files, articles of 
clothing,

0
books, floors, etc.;are contaminated with radium in Mr. 

Kelly's (rresident) and Mr. Kaufman's offices (RCC Health and 
Safety Officer and Vice President). Readings of thousands of 
counts per minute were obtained using an alpha scintillator on 
these items. Based upon these facts and the poor practices of 
decontamination, it is expected that the homes and personal items 
of Mr. Kelly and Mr. Kaufman are also radiologically contaminated. 
Mr. Kaufman is believed to have skin cancer of the hands. 
Radiation surveys of their homes is proposed for the near future 
to determine if this situation is true. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 11 

commander 
AMC-COM 

26 FEDERAL PLAZ!\ 

t-.JEW YORK. NEW YORK 10278 

Attention: AMSMC-PCW-HA (C/O James C. Tritz) 
Rock Island, Illinois 61299-6000 

Dear commander, 

OCT 4 1988 

The purpose of this letter is to request Army assistance for the 
removal and disposal of radioactive materials at the Radium Chemical 
company (RCC) site, 60-06 27th Avenue, ~oodside, New York. This 
request is made pursuant to Title 40 Code of Federal Regulations Part 
300.23 (b) (3) of the National Oil and Hazardous Substances Pollutlon 
contingency Plan (NCP) by the On Scene Coordinator of this site. 

According to records obtained from the files of RCC, the facility 
contains approximately 110 curies of radium-226 in the form of sealed 
sources (many of which are believed to be leaking) previously used for 
cancer therapy, well logging, and radiography app]._j.cations. The 

· radium activity is divided- .into three categories· .of sources; 1) 83 .. 5.49 
~· - · c i" of medical cancer therapy sources, 2·)·--16. 680 Ci of radiqgraphy 

sources, and 3) 7.8 Ci of radium-beryllium neutron sources. In 
addition, it is anticipated that approximately 60 cubic yards of 
radium contaminated debris (glove boxes, HEPA filters, furniture, and 
materials generated during the source removal) will also require 
packaging and disposal. 

RCC is located in a densely populated area of Queens, New York, 
immediately adjacent to the Brooklyn-Queens Expressway (BQE), a major 
highway through the New York Metropolitan area. A copy of a map of 
the immediate area indicating the facility's location is included with 
this request. An incident at the facility involving a major 
fire/explosion or a release of radium would contaminate the 
surrounding environment and present severe public health and safety 
consequences. 

On July 1, 1988 the New York State Department of Environmental 
conservation requested that the U.S. Environmental Protection Agency 
(EPA) conduct a removal action at the site (copy attached). Since 
that time the EPA has provided for security, conducted site 
stabilization and radiological monitoring activities (24 hour guard 
service, installation of backup electical generator, floodlighting, 
and CCTV observation system). On September 2, 1988 the project 
ceiling for interim support was approved up to $150,000 prior to 
actual site remediation (see attached memorandum of September 2, 
1988). The Agency has been preparing to issue a site specific 
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contract for the source and debris removal due to the lack of 
radiological expertise of our emergency response contractor, OH 
Materials Inc. It is anticitpated that the invitation for bid process 
and the award of a contract may delay actual site removal activities 
by six months or more. Unfortunately, EPA has recently received 
threats of violence (bomb threats) directed against the facility, and 
wishes to take the most expedient and cost effective path to enact the 
removal of the radium sources. 

The Region II Office of the U.S. EPA understands that the Army has the 
capability and/or available resources to conduct such a removal and 
disposal operation. The Region is prepared to enter into an 
Inter-Agency Agreement with the Army to quickly remove the threat to 
public health and safety presented by the radium sources. The Agency 
is also prepared to reimburse the Army for the cost of the removal 
action through the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) fund. The details of this funding can be 
coordinated through each organization's respective finance offices. 

we would be pleased to provide additional information regarding the 
RCC facility ~nd conduct an on-site tour for Army personnel who will 
be involved in the operation. AttachBd for your infotmation are 
p611ution reports (POLREPS) concerning the facility. If you have any 
questions regarding this request for assistance, or the site itself, 
please contact either Christopher Militscher (201-321-6647) or Shawn 
Googins (212-264-6459). 

s~~ '-\(,~~~ 'fo~ 
Christopher A. Militscher, On Scene coordinator, Emergency and 
Remedial Response Division, Response and Prevention Branch. 

Attachments 

, Radiation Safety Officer, Air and Waste Management 
ion Branch. 

cc: B. Sprague EERD-RP 
P. Giardina AWM-RAD 



.... 
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fJ. c;. f:;1\JVIRONMENTAL P'ROTF.:CTtnN' AGFNCY 

POLLUTION REPORT 

5-5.60-01 

DATP,: Octobec 13, 19S7 

Reoion II 
Resoonse am Pcevention Rcanch 
~dison, New .Jecsey 08837 

201-548-8730 - Canrneccial & FTS 
24-Rouc 8mecoency 

POLREP J\J{). : f1'T8 ( 1 ) 
IJ\JCIDF.:N'T/SITE ITT.: Radium Chemical Comoany 
R)LLUTANT: Radiurn 226 and decay pcoducts 
CL.\SStf.'ICZl.TION: Majoc 
SOURCE: Active facility 
fJlCATION: t'VCJ(lS ide, New Yock 
A~-rlUN'T: Appcoximately 110 to 140 cucies 
WATER ROOY: None 

l. SITTJATI~: 

•. 

1D: C. Dagqett, F.:PA 
w, Muszynski, EPA 
S. T.,uftiq, EPA. 
R. Salkie, EPA 
F. Rubel, F.;P,l\ 
,J. 11.1acsha ll , P.PA 
8RD, Washington (E Mail) 
TAT 
NRC 
,J. Czap0c, EPA 
P. Giacdina, EPA 
S. Gocqins, EPI\. 
M. O'Toole, NYSDEC 
B. Spcaque, El=>A 

A. On ~epternbec lS: 1987, Resoonse and Pcevention Bcanch cece1ved noti­
fication fcom the New Yock State Depactrrent of Bnviconmental Consec­
vation (NYSDEC) ceqacriinq a ootential soucce of a cadiation celease 
at the Radium Chemical Company located in W:)odside, New Yock. · 

R. F.:PA coocdinated extensively with NYSDEC, the New Yock State Depact­
rnent of Laboe ( i.e leaa agency), and the New Yock City Depactment 
of Bnviconmental Pcotection ceqacdinq the cadiation beinq emitted 
fcan this COlTIITleccial facility. 

c. Anproximatelv 110 out of 140 cucies ace curcently stoced at this 
facility. EPA's Radiation Bcanch is familiac with the past prob­
lems/concec11s ceqar:ding NYSLDL's enfoccement actions to coccect 
wocker safety and stocaqe violations. 

O. On Septenbec 17, 1987, EPA conducted an outside cadiation survey with 
J\JYSl)'JL pecsonnel. A detailed ceooct was prepared by Radiation Branch 
and forwarded to appcopciate EPA offices.· 

E. A meetinq was held in September of 1987, which included cepresentatives, 
fcc::rn BRRO, Radiation Branch, and SCB and NYSDEC, NYSOOL, NYCDF.:P and 
othecs to discuss future aqency actions/coles for this facility. 
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DATA BASE CODES FOR CAUSE OF RELEASES 

A - Transportation Accident 

B - Structural Failure 

C - Runaway Chemical Reaction 

D - Fire 

E - Human Error 

F - Failure of Indicator/Detection Instruments 

G - Lack of Indicator/Detection Instruments 

H - Severe Weather 

I - Lack of Equipment Maintenance 

J - Accident in Handling Material (not Tra~sportation) 

K - Overfilling of Container 

L - Pipe or Pipeline Failure 

M - Tank Failure 

N Vandalism 

O - Other 

(Note, multiple codes may be used for any one incident) 
I 

PREVENTION CODE: Enter the appropriate code, in Section 3 
of the POLREP: 

CODE 

1 
2 
3 
4 
N 

EQUIVALENCE 

IMPROVE MAINTENANCE 
IMPROVE OR INCREASE INSPECTION 
INSTITUTE FURTHER OPERATOR TRAINING 
ADD MORE CONTROLS OR ACCIDENT PREVENTATIVE EQUIPMENT 
N/A 
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CAUSE: com: ( s): 

G - Lack of Ind icatoc/D2tect ion Instruments ann o - Improper- .Stocaqe. 

2. ACTION TAAEN: 

A. On October ll, 1987, RPR with the Radiation Rranch and NYSOOL, per­
formed a preliminaLy assessment inside of the facility to ascertain 
the indoor levels of radiation and the conrlitions under- which materials 
v;ece being storerl. Level C personal protectivB ecruioment and dosi­
meters with radiation detection instruments includinq an alpha 
scintallator and ~icron 2000 meter ,;,,,ere employerl. 

8. Radiation levels iust outside of. the vault ranqe from 25 to 50 milli­
roentqens per hour (MR/hd, dependinq uoon the instruments employed. 
Two adjacent roans ace believed to he contaminated, hut NYSOOL & 
EPA v;ere not permitted access to them. Other areas ivithin the facil­
ity were relatively free of. contamination. Radiation readings in the 
off.ices we.ce above hackq.cound tut wece in the microroentqen/hou.c 
(uR/hr) .canqe (Approx. ~5 to 150 (uR/hr). 

c. A pa.ct-time emplovee for the company was present du.cino the assessment 
anrl secucity anpeacerl to he arlequate. The vault CO()lTI is tocated be­
hind b>JO locked 'doocs. Detection inst.currents an<i fire extip<1!Jishers 
wece also ncesent and nelieved tO ~e in wockihq ocdec. 

D. Photoqcaphs ann wipe samples of the floocs wece taken du.cinq the 
assessment. The wipe samples ace expected to be sent to Montgcmecy, 
Alabania foe analysis. 

E. EPA's OEP (H. Philips) was ocesent ducing the inspection and snake 
with N.Y.S. Assenhlyman I. Lafayette. A N.Y.C. policeman was posted 
accoss the stceet fcc:m the facility. 

3. MEASURES WiICH COULD Av'OID RELEASES OF SIMIIAR NATURE: 

A. (4) Add moce cont.cols and pcevention eouinnent including additional 
shielding acound soucces. 

(1) Imp.cove maintenance and clean-up of. contaninted aceas inside of 
the vault and other- two adjacent .cooms believed to be contaminted. 
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4. FUITJRE PLANS AND RECOMMENDATIONS: 

1\. A detailed ceooct oE the pee lim inar:y assessrnen t is expected to be 
pcepaced by Radiation Bcanch f.oc intecested pacties. 

B. OSC will continue to coociiinate local and state aqencies and othec 
EPA Reqion II off.ices as ceauested. 

F TNAL POLRF.:P ----

F'URTHER 
POLRP,PS 
F'ORTHCOMING X 

On-Scene Coocdinatoc 
Resoonse & Prevention Bcanch 

O'\TE OSC RELEASED: / CJ / Z '?, ( ti 7 



U.S. ENVIRONMENTAL PROTECTION AGENCY 

POLLUTION REPORT 

5-5.60-02 

Region II 
Response and Prevention Branch 
Edison, New Jersey 08237 

201-548-8730 - Commercial & FTS 
24-Hour Emergency 

POLREP NO.: Two (2) 
INCIDENT/SITE NO.: Radium Chemical Co./3H 
POLLUTANT: Radium 226, Radon gas, etc. 
CLASSIFICATION: Potential Major 
SOURCE: Bankrupt facility 
LOCATION: Woodside, etieens, New York 
AMOUNT: 108 grams ., 
WATER BODY: None. 

1. SITUATION: 

DATE: August 4, 1988 

TO : W. Muszynski , EPA 
J • Ma rs ha 11 , E PA 
R • Sa 1 k i e , E PA ? 
M. Randol, EPA 

~ER~jw~shington, (E-Mail) 
~T Ac ,,:Jk;;!fi' 

W. Mugdan, EPA 
J. Czapor, EPA 
G. Pavl ou, EPA 
B. Sprague, EPA 
RCC Task Force 
M. 0 1Toole, NYSDEC 
J. Sevinsky, NYS 
Regional NYSDEC Office II 
M. Barer, NYC DE P 
C. Fitzsimmons, EPA 
L. Wright, EPA 

A. A New York State Stipulation and Order was obtained on July 20, 1988, de­
termining that the Radium Chemical Company (RCC) could not meet its financial 
obligations, could not comply with an earlier order to cleanup ang remove the 
radioactive sources from the facility, and was de facto abandonea - The Order 
addressed problems with RCC providing 24-hour site security. 

CAUSE CODE (S): Improper storage - 0 (Other). 

2. ACTION TAKEN: 

A. On July 25, 1988, following-up on requests by the New York State Department 
of Environmental Conservation (NYSDEC) and other agencies, EPA 1 s OSC performed 
an on-site inspection of the facility to determine the need for site security 
and stabilization measures. 

B. Based upon EPA's site assessment and information gathered from RCC's lone 
regular employee at the facility, it was determined that 24-hour site security 
and other measures would be required in the near future. 

C. Based upon a verbal approval from the ERRD Director, Mr. Stephen D. Luftig, 
the OSC issued a Delivery Order to begin site security and other stabilization 
measures on July 26, 1988. Other measures included the transfer of accounts 
for electrical and telephone service to the ERCS contractor in order to main­
tain ventilation systems and communications with the guard service, the pro­
vision for a backup generator system and spare motors for ventilation fans, 
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and a TV system for outside areas. OSC performed radiation measurements out­
side the facility and found radiation levels near the brick wall to be .4 to 
.5 MR/hr. above background, during the July 26, 1988, site inspection. 

D. On August 2, 1988, EPA's OSCs, Radiation Branch representative, and Regional 
Contracting Officers met to discuss the need, preparation, and details for a 
Site Specific Contractor to perform the highly complex and technically demanding 
work for the actual cleanup, removal, transportation, and disposal actf~ities 
required for this site. 

3. MEASURES WHICH COULD AVOID RELEASES OF SIMILAR NATURES: 

A. The measures which could avoid similar situations associated with this 
particular facility are complex, and because this site is unique within Region 
II, there are no recommendations provided in this POLREP. 

4. FINANCIAL ACCOUNTING: 

A. Tota 1 Proj ecf.- Ceiling Authorized 
. 

B. Total Funds Authorized for 
Mitigation Contracts as of 7/26/88 

C. Expenditures for Mitigation Contracts 

I.a. Amount obligated to DCN KE1080 
. • as of 7 /26/88 

l.b. Estimated Expenditures as of 8/4/88 

1.c. Balance Remaining 

D. Unobligated Balance Remaining 

E. Estimate of Total Expenditures to 
Date for all Mitigation Contracts 

F. Other Extramurals Costs 

1.a. TAT salary/travel as of 8/4/88 

G. Intramural Removal Costs 

l.a. EPA travel and salaries as of 8/4/88 

H. Total Expenditures 
% of $2 Mi 11 ion 

I. Percentage of Total Project Ceiling 

\ 

$ 25,000 

$ 20,000 

$ 20,000 

$ 1,500 

$18,500 

$ -0-

$ 1,500 

$ -0-

$ 500 

$ 2,000 
0.1 % 

8 % 
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4. FUTURE PLANS AND RECOMMENDATIONS: 

A. OSC will begin preparation of detailed Action Memorandum and statement of 
work for the Site Specific Contract for the removal activities. 

B. OSC will continue to follow up with ERCS Contractor on providing stabiliza­
tion measures as directed in the 0.0. and Daily Work Order. 

I 

C. OSC wi11 continue to coordinate with ORC, SCB, Radiation Branch, a~ State 
and local agencies on future Removal Action plans. 

D. OSC will perform video taping of inside of facility for future use and will 
perform on-site inspections and radiation surveys as needed. 

Branch 

DA TE osc RELEASE o :_ ..... A....,_;u..;;,.;;;,.6-___._, \_£--1-, ...... l 3----.=8 __ 8':..-

.... 



U.S. ENVIRC:NMEN't;L PROTECTION AGENCY 

POLLUTION REPORT 

5-5.60-03 

Region II 
Response and Prevention Branch 
Edison, New Jersey 08837 

201-548-8730 - Corrrnercial & FTS 
24-riour Emergency 

POLREP NO. : Three ( 3) 
INCIDENT/SITE 00.: Radium Chemical Co./3H 
POLL.UT.ANT: Radium 226, Radon Gas, and Contaminants 
CIASSIFICA.TICN: Potential Major 
SCURCE: Bankrupt Facility 
I.CQ\TION: Wocx:iside, Queens, New York 
AMCUNT: Approximately 110 Grams 
'W.l\TER BODY: None 

1. SIWATICN: 

A. See previous POLREP. 

CAUSE CODE(S): Other - 0 - (B'ahkrupt Facility). 

2. ACTION TAKEN': 

D\TE: August 29, 1988 

ID: W. Muszynski, EPA 
S. Luf tig, EPA 
R. Salkie, EPA 
M. Randol, EPA 
E@, Washington 

~11 
W. Mugdan, EPA 
J. Czapor, EPA 
G. Pavlou, EPA 
B. Sprague, EPA 
FCC Task Force 
M. O'Toole, NYSDEC 
Regional NYSDEC Office II 
M. Barer, NYCDEP 
c. Fitzsirrrnons, EPA 
C. Visnic, EPA 

A. On August 11, 1988, a meeting was held with representatives fra:n NYSOOL, 
NYSDEC, NYCOOH, EPA's ORC, and Radiation Branch to discuss the proposed 
Removal Action's scope of work. Also on 8/11/88, EPA performed a continued 
preliminary assessment at the facility and videotaped the inside and outside 
of the buildirg. In addition to extensive radioactive contamination throughout 
the facility, approximately two (2) hundred labpack containers were also dis­
covered in several portions of the facility. The containers included improperly 
stored acids, flanmables, oxidizers, and poisons. The surfaces of the con­
tainers were found to be contaminated with radioactive particulates. level C 
personnel protective gear was utilized during the assessment. 

B. On 8/19/88, OHM's electrician discovered and corrected a problem with the 
ventilation system's timer, which was not operating on a regular 24-hour 
basis. Plans to provide a backup generatirg system, 'IV monitor and surveillance 
camera, .3!1d spotlight are currently underway. Revised o.w.o. provided to ERCS 
contractor on 8/12/88. 

c. On August 26, 1988, another radiation survey was performed, includirg 
side rcx::rns and offices to the main office. Contamination was also founq 
in these roans as well. OHM field clerk visited site to get list of ex­
pendables needed at the facility. 
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ME.i\SURES WHICH COULD AVOID RELEASES OF SIMILAR NATURES: 

A. See previo~s PQLREP. 

4 • FUTIJRE PI.ANS AND RECC:MMENrA. TIONS : 

5. 

.. 

A. At tr.e re<;Uest of the .Raciation Brar.ch, C6C will visit Montganery, 
Alabama facility to calibrate radiation equipment, learn procedures for 
radon gas detection, and begin specifiactions of equipment needed in the 
statement of work for the site specific contract. 

FIN.A.."1CIAL ACCOUNTING: 

A. Total Project Ceiling Authorized 

B. Total Funds Authodzed for 
Mitigation Contracts as of 7/26/88 

c. Expenditures for Mitigation Contracts 

l.a. Amount obligated to CCN KE 1080 
as of 7/26/88 

Lb. EstLrnated Expenditures as of 8/29/88 
. 

l.c. Balance Remainir:q . 

D • Unobligated. Balance Remaining 

E. Estimate of Total Expenditures· to 
Date for all Mitigation Contracts 

F. Other Extramurals Costs 

l.a. TAT salary/travel, as of 8/29/88 

G. Intramural Rerroval Costs 

l.a. EPA travel and salaries as of 8/29/88 

H. Total Expenditures 
% of $2 Million 

I. Percentage of Total Project Ceilin;;i 

FURI'HER 

$ 25,000 

$ 20,000 

$ 20,000 

$ 5,000 

$ 15,000 

$ -o-

s s,ooo· 

$ -0-

$ 3,000 

$ 8,000 
.4% 
32% 

FINAL POLREP 
POL.REPS 
FORI'HCCMI~ X ----

DA.TE osc RELEASED: __ ~_--_3_/-_~_B __ 



' ENVIRONMENTAL PROTECTION AGENCI' 

POLLUTION REPORT 

DATE: September 23, 1988 

Region II 
Response and Prevention Branch 
Edison, New Jersey 08837 

201-548-8730 - Commercial & FTS 
24-Hour Emergency 

POLREP NO.: Four (4) 
INCIDENT/SITE NO.: Radium Chemical Co./3H 
POLLUTANT: Radium 226, Radon Gas, and Contaminants 
CLASSIFICATION: Potential Major 
SOURCE: Bankrupt Facility 
LOCATION: Woodside, Queens, New York 
AMOUNT: Approximately 110 Grams 
WATER BODY: None 

1. SITUATION: 

A. See previous POLREP. 

CAUSE CODE(S): Other - 0 - (Bankrupt Facility 

2. ACTION TAKEN: 

A. From 8/29/88 to 9/1/88, OSC visited Eastern Environmental Response Facility 
in Montgomery, Alabama to calibrate radiation equipment, learn procedures for 
radon gas detection, and begin specifications of equipment needed for Site 
Specific Contract's statement of work. 

B. Expedited Action Memo covering site security and stabilization measures 
issued an approval on 9/2/88. Comprehensive draft Action Memo for cleanup 
and removal issued for comments on 9/6/88. 

C. On 9/15/88, site visit made with Googins and TAT to confirm radon levels 
in office and to check on items requested under Daily Work Orders (DWO). TAT 
assigned task of preparing draft community relations plan. OSC requested 
written response of status for items on DWO's not yet completed. 

D. OSC had meetings and telephone discussions With DPO and OHM regarding 
lack of follow-up on subcontracted items and failure to provide 1900-55 
forms in a timely manner. OSC had requested action by OHM to resolve delays 
in providing electronic surveillance, backup generating system, and purchase 
of backup ventilation motors. 

TO: W. Muszynski, EPA 
S. Luftig,EPA 
R. Salkie, EPA 
M. Randol, EPA 
ERD, Washington 
TAT 
W. Mugdan, EPA 
J. Czapor, EPA 
G. Pavlou, EPA 
B. Sprague, EPA 
RCC Task Force 
M. 0'Toole, NYSDEC 
Regional NYSDEC Office II 
M. Barer, NYCDEP 
C. Fitzsimmons, EPA 
C. Visnic, EPA 
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E. OSC forwarded copies of letters to Googins (for distribution to NYSDOL) 
and ORC and SCB on Gift Letters of leased sources and on radium source 
materials stored at RCC by PRPs. Two (2) PRP's identified include Maimonides 
Medical Center and the American Cancer Society, both of which own radium 
sources at RCC. 

3. MEASURES WHICH COULD AVOID RELEASES OF SIMILAR NATURES: 

A. See previous POLREP. 

4. FUTURE PLANS AND RECOMMENDATIONS; 

A. OSC will continue to work on preparation of statements of work for Site 
Specific Contracts (One for disposal - sole source and the other for cleanup 
and transportation - open competition). 

B. OSC will finalize draft Action Memo and will coordinate with ORC and SCB 
on follow-up issues regarding enforcement and PRP's. 

C. 0S>C and Googins plan site inspection on 9/26/88. 

5. FINANCIAL ACCOUNTING: 

A. Total Project Ceiling Authorized $ 150,000 

B. Total Funds Authorized for 
Mitigation Contracts as of 9/2/88 $ 100,000 

C. Expenditures for Mitigation Contracts 

l.a. Amount obligated to DCN KE 1080 
and KE 0127 $ 100,000 

l.b. Estimated Expenditures as of 9/19/88 $ 20,745 

I.e. Balance Remaining $ 79,255 

D. Unobligated Balance Remaining $ -0-

E. Estimate of Total Expenditures to 
Date for all Mitigation Contracts $ 20,745 

F. Other Extramurals Costs 

l.a. TAT salary/travel, as of 9/23/88 $ 500 



G. Intramural Removal Costs 

l.a. EPA travel and salaries as of 9/23/88 $ 3,500 

H. Total Expenditures 
% of $2 Million $ 24,745 

1.2% 
I. Percentage of Total Project Ceiling igl5% 

FURTHER 
POLREPS 

FINAL POLREP FORTHCOMING X SUBMITTED Bj 
ufiristrfpher A. Militscher 
On-Scene Coordinator 
Response & Prevention Branch 

DATE OSC RELEASED: °l/2-<\ 



U.S. ENVIRONMENTAL PROTECTION AGENCY 

POLLUTION REPORT 

Region II  
Response and Prevention Branch 
Edison, New Jersey 08837 

201-548-8730 -  Commercial  & FTS 
24-Hour Emergency 

POLREP NO.: Five (5) 
INCIDENT/SITE NO.: Radium Chemical Co./3H 
POLLUTANT: Radium 226, Radon Gas,  and Contaminants 
CLASSIFICATION: Potential  Major 
SOURCE: Bankrupt Facil i ty 
LOCATION: Woodside,  Queens,  New York 
AMOUNT: Approximately 110 Grams 
WATER BODY: None 

DATE: October 12,  1988 

TO: W. Muszynski,  EPA 
S.  Luftig,EPA 
R. Salkie,  EPA 
M. Randol,  EPA 
ERD, Washington 
TAT 
W. Mugdan, EPA 
J .  Czapor,  EPA 
G. Pavlou, EPA 
B. Sprague,  EPA 
RCC Task Force 
M. 0 'Toole,  NYSDEC 
Regional NYSDEC Office II  
M. Barer,  NYCDEP 
C. Fitzsimmons, EPA 
C. Visnic,  EPA 

1.  SITUATION: 

A. On October 3,  1988, at  approximately 5:10 a.m.,  a bomb threat  was received 
by Gleason Security from an unidentified caller .  Gleason Security notif ied 
the N.Y.C. Police Department and EPA of the incident.  

CAUSE CODE(S):  Other -  0 -  (Bankrupt Facil i ty).  

2.  ACTION TAKEN: 

A. On October 3,  1988, EPA noit if ied key agencies of the RRT to inform them 
of the bomb threat  and to make them aware of the si tuation at  the si te and 
the status of the CERCLA Removal Action.  EPA also intensified security 
measures as a result  of the incident.  

B. On October 7,  1988, a f ield visi t  was made with a representative from 
NYSDEC. Traffic congestion caused extreme delays of EPA's arrival  on-site.  
ERCS contractor (Response Manager and f ield clerk) were on s i te to work with 
OSC on the location and specifications of a new fence,  screening at  windows, 
installat ion of an office trai ler ,  and other i tems specified in a Daily Work 
Order.  S.  Googins performed radiation surveys and took radon gas samples to 
determine working levels.  The radon gas instrument donated to RCC appears 
to be misreading actutal  radon gas levels and needs re-calibration.  

C. Also,  on October 7^^,  OSC and S.  Googins with assistance from the NYSDEC 
representative set  up a decontamination/dress down area in LEVEL C. Later,  
OSC and S.  Googins segregated chemicals and combustible materials away from 
vault  area and near front room to allow easier access by f irefighters in the 
event of a f ire at  RCC. This activity was performed in LEVEL B. 



D. A notice of auction and sale from N.Y.C. for a past  creditor and 
leasehold gift  let ters and replies were received from RCG employee and are 
being forwarded to ORC and SCB for follow-up actions.  

3.  MEASURES WHICH COULD AVOID RELEASES OF SIMILAR NATURES: 

A. See previous POLREP. 

4.  FUTURE PLANS AND RECOMMENDATIONS: 

A. OSC will  continue to request  more t imely submission of 1900-55 forms 
from ERCS contractor.  

B. OSC will  follow-up on fence and other stabil ization measures with ERCS 
contractor.  

C. OSC is  requesting meeting with ORC on issuance of a Federal  Order to 
restrict  RCC access to the facil i ty.  

D. OSC will  continue to work on contingency plan,  community relations plan 
s i te safety plan,  action memo, etc.  

E. OSC and S.  Googins will  continue to pursue request  for U.S. Army 
assistance on cleanup in l ieu of s i te specific contracts.  

5.  FINANCIAL ACCOUNTING: 

A. Total  Project  Ceil ing Authorized $ 150,000 

B. Total  Funds Authorized for 
Mitigation Contracts as of 9/2/88 $ 100,000 

C. Expenditures for Mitigation Contracts 

l .a .  Amount obligated to DCN KE 1080 
and KE 0127 $ 100,000 

l .b.  Estimated Expenditures as of 9/19/88 

I .e.  Balance Remaining $ 79,255 

$ 20,745 

D. Unobligated Balance Remaining $ - 0 -

E. Estimate of Total  Expenditures to 
Date for al l  Mitigation Contracts $ 50,000 

F.  Other Extramurals Costs 

l .a .  TAT salary/travel,  as of 10/12/88 $ 1,500 
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G. Intramural Removal Costs 

l .a .  EPA travel and salaries as of 10/12/88 

H. Total  Expenditures 
% of $2 Mill ion 

I .  Percentage of Total  Project  Ceil ing 

FINAL POLREP 

FURTHER 
POLREPS 
FORTHCOMING X SUBMITTED BY 

$ 4,500 

$ 56,000 
3% 

37% 

ChristopheC A. Mili tscher 
On-Scene Coordinator 
Response & Prevention Branch 

DATE OSC RELEASED 



U.S. ENVIRONMENTAL PROTECTION AGENCY 

POLLUTION REPORT 

DATE: November 9, 1988 

Region II 
Response and Prevention Branch 
Edison, New Jersey 08837 

TO: W. Muszynski, EPA 
S. Luftig,EPA 
R. Salkie, EPA 
M. Randol, EPA 
ERD, Washington 
TAT 

201-548-8730 - Commercial & FTS 
24-Hour Emergency 

POLREP NO.: Six (6) 
INCIDENT/SITE NO.: Radium Chemical Co./3H 
POLLUTANT: Radium 226, Radon Gas, and Contaminants 
CLASSIFICATION: Potential Major 
SOURCE: Bankrupt Facility 
LOCATION: Woodside, Queens, New York 
AMOUNT: Approximately 110 Grams 
WATER BODY: None 

W. Mugdan, EPA 
R. Basso, EPA 
G. Pavlou, EPA 
B. Sprague, EPA 
RCC Task Force 
M. O'Toole, NYSDEC 
Regional NYSDEC Office II 
M. Barer, NYCDEP 
C. Fitzsimmons, EPA 
C. Visnic, EPA 
T. Lieber, EPA 

1. SITUATION: 

A. See previous POLREP. 

CAUSE OODE(S): Other - O - (Bankrupt Facility). 

2. ACTION TAKEN: 

A. On 10/25/88, EPA performed an on-site inspection and performed additional 
radiation surveying and radon gas sampling. OSC and S. Googins spoke to Solux 
Corporation representatives on proposed EPA actions and status of contamination 
in rented portion of RCC. The fence installation has begun and is 2 - 3 days 
frcan being completed. 

B. A meeting was held in N.Y.C. with the Acting RA, ORC, Radiation Branch and 
RPO to discuss legal enforcement issues. The updated inventory of the lease­
holders of radium was provided by the OSC to ORC. A restricted access order 
is proposed to be developed by ORC to assist in site control activities. 

C. Fence installation and the securing of the windows was completed by sub­
contractor on 10/28/88. 

D. A site inspection was performed on 10/30/88, by the OSC and S. Googins to 
survey office areas and to take radon gas samples at the roof exhaust vents 
from the hot areas. Sample measurements exceeded 200 picoCuries/Liter. 

E. Site security during the past month has been very good. Weekly submittals 
of site entry/entry logs provided to OSC. ERCS contractor provided locks on 
doors to contaminated areas and gates on 10/27/88. 
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F. OSC has been working with RCC employee to gain information on status of 
leaseholders. OSC and S. Googins have been working with U.S. Army on Support 
Agreement and Lawrence Livermore National Laboratory, EKT, and TAT on Con­
tingency Planning models. 

3. MEASURES WHICH COULD AVOID RELEASES OF SIMILAR NATURES: 

A. See previous POLREP. 

4. FUTURE PLANS AND RECOMMENDATIONS: 

A. A site visit is scheduled for 11/10/88, to continue surveying of office 
areas, inspect ERCS and subcontractor work, and contact Police and Fire 
Department Officials. 

B. OSC will continue to work on Action Memo, Contingency Plans, Support 
Agreement, etc. 

C. OSC recommends that S. Googins be assigned full-time to assist OSC on 
technical issues and finalization of Site Safety Plan. 

D. OSC will follcw-up with ORC on status of restricted access order. 

5. FINANCIAL ACCOUNTING; 

A. Total Project Ceiling Authorized $ 150,000 

B. Total Funds Authorized for 
Mitigation Contracts as of 9/2/88 $ 100,000 

C. Expenditures for Mitigation Contracts 

l.a. Amount obligated to DCN KE 1080 
and KE 0127 $ 100,000 

l.b. Estimated Expenditures as of 10/25/88 

I.e. Balance Remaining $ 49,830 

$ 50,170 

D. Unobligated Balance Remaining $ -0-

E. Estimate of Total Expenditures to 
Date for all Mitigation Contracts $ 55,000 

F. Other Extramurals Costs 

l.a. TAT salary/travel, as of 10/31/88 $ 3,000 
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G. Intramural Removal Costs 

l.a. EPA travel and salaries as of 10/31/88 $ 5,500 

H. Total Expenditures $ 63,500 
% of $2 Million 3% 

I. Percentage of Total Project Ceiling 42% 

FURTHER 
POLREPS . 

FINAL POLREP FORTHCOMING X SUBMITTED P /) 
Christopher A. Militscher 
On-Scene Coordinator 
Response & Prevention Branch 

DATE OSC RELEASED: il(r 



u® ENVIRONMENTAL PROTECTION AGEN 
a 

POLLUTION REPORT 

DATE: Novenber 16, 1988 

Region II 
Response and Prevention Branch 
Edison, New Jersey 08837 

TO: W. Muszynski, EPA 
S. Luftig, EPA 
R. Salkie, EPA 
M. Randol, EPA 
ERD, Washington 
TAT 

201-548-8730 - Commercial & FTS 
24-Hour Emergency 

POLREP NO.: Seven (7) 
INCIDENT/SITE NO.: Radium Chemical Co./3H 
POLLUTANT: Radium 226, Radon Gas, and Contaminants 
CLASSIFICATION: Potential Major 
SOURCE: Bankrupt Facility 
LOCATION: Woodside, Queens, New York 
AMOUNT: Approximately 110 Grams 
WATER BODY: None 

W. Mugdan, EPA 
R. Basso, EPA 
G. Pavlou, EPA 
B. Sprague, EPA 
RCC Task Force 
M. 0'Toole, NYSDEC 
Regional NYSDEC Office II 
M. Barer, NYCDEP 
C. Fitzsimmons, EPA 
C. Visnic, EPA 
T. Lieber, EPA 

1. SITUATION: 

A. See previous POLREP. 

CAUSE CODE(S): Other - O - (Bankrupt Facility). 

2. ACTION TAKEN: 

A. On 11/10/88, OSC performed site inspection at RCC to coordinate ERCS set 
up of trailer for guards and make arrangements for installation of hot zone 
monitoring cameras, additional telephone lines, removal of uncontaminated 
site debris (i.e. tree) and other D.W.O. items. 

B. On 11/14/88, OSC worked with S. Googins on continued coordination with 
U.S. Army, Lawrence Livermore National Laboratory (LLNL), OEP on Reno Gazzette 
inquiry, etc. OSC still has not received confirmation from ORC on consent 
order for limited access or site compliance on issuance of PRP letters (RCC, 
Solux, et al.).. 

C. Early indications on contingency planning model run by LLNL are very 
alarming. Radiation risks of exposure resulting from a fire on-site would 
affect hundreds of thousands of persons in Queens and beyond and could 
include a plume several miles in length. Additional work with LLNL on final 
modeling needs to be coordinated. 



D. OSC has been having problems with denying access to RCC President to 
contaminated areas and file materials and has threatened him with "arrest 
tactics" until consent order is prepared by ORC. RCC President has previously 
requested EPA to allow a paper shredder on site so he can remove files from 
cabinets and sell the cabinets for income. OSC has denied requested at this 
time. 

E. On 11/10/88, OSC made decsion to subcontract RCC employee to work on 
leaseheld radium sources inventory and other clerical support activities. 
Memo to file prepared after discussing issue with IG. 

F. Radon levels in Solux area of RCC exceed State standard of 3 pCi/1 
(i.e. 117 pCi/1). Access to this area should be denied to Solux 
representatives. OSC has prepared letter to Solux informing them of EPA's 
radiation survey results on contamination in this portion of the facility. 

G. On 11/15/88, RCC employee provided OSC with file information on past 
cleanups at Luminous Process, Inc. (LPI), sites in Athens, Georgia and 
Ottawa, Illinois. Past legal actions against LPI were extensive and this 
information will be forwarded to OGC, ORC, and SCB. No entry into hot zone 
was made on this date. 

H. On 11/16/88, OSC and S. Googins made entry into hot zone to move leaking 
sources from outside of the vault into the vault (approx. 8 feet) and cleared 
roam in vault for ERCS electricans to install video camera. Radiation 
explosure levels in excess of IR/hr in vault. Radon gas level in shipping 
room area approximately 300 pCi/liter. L. Guarneiri provided office tour and 
worked on Action Memo in trailer. J. Kelly (Pres. of RCC) on-site and provided 
with mail and files requested after EPA surveyed materials for contamination. 
ERCS electrician worked on electrical connections for office trailer. 
N.Y.C.D.O.H. inspector provided site tour by S. Googins. 

I. On 11/17/88, OSC requested additional assistance for Removal Action frcm 
ERT, TAT, and EPA offices. OSC is concerned that the site is being perceived 
as "typical hazardous waste site cleanup", which OSC does not believe is the 
case. OSC will not have ERCS install hot zone cameras until additional tech­
nical support is obtained. Decontamination area needs to be expanded and 
Site Safety Plan needs to be finalized. Additional funding is also required to 
continue with site stabilization measures and contingency planning activities. 

J. S. Luftig verbally approved total project ceiling increase to $250,000 as 
of 11/17/88, to address additional interim funding increase request by OSC. 
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3. MEASURES WHICH GOULD AVOID RELEASES OF SIMILAR NATURES: 

A. See previous POLREP. 

4. FUTURE PLANS AND RECOMMENDATIONS: 

A. OSC will continue to work on Contingency Plan, Community Relations Plan, 
Site Safety Plan, $2 Million Exemption Action Memo, IAG with Lawerence 
Livermore National Laboratory, Administrative Record, cost accounting and 
other related items. 

B. OSC will continue to press for support from ORC and SCB on Consent 
Assessment for Restricted Access, PRP Notice letters, and lease hold source 
letters. 

C. OSC will continue followup with U.S. Army on Support Agreement for clean­
up contractor. IAG will also have to be prepared in concert with Support 
Agreement. 

D. OSC will followup on request for additional technical support from TAT, 
ERT, and others. 

E. OSC is planning to hold RRT meeting including local N.Y.C. Police and 
Fire Department officials on or about 12/14/88. 

5. FINANCIAL ACCOUNTING: 

A. Total Project Ceiling Authorized $ 250,000 

B. Total Funds Authorized for 
Mitigation Contracts as of 9/2/88 $ 100,000 

C. Expenditures for Mitigation Contracts 
l.a. Amount obligated to DCN KE 1080 

and KE 0127 $ 100,000 

l.b. Estimated Expenditures as of 11/18/88 

I.e. Balance Remaining 

D. Unobligated Balance Remaining 

$ 35,000 

$ 65,000 

$ 100,000 

E. Estimate of Total Expenditures to 
Date for all Mitigation Contracts $ 70,000 
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P. Other Extramurals Costs 

l.a. TAT salary/travel, as of 11/18/88 $ 3,000 

G. Intramural Removal Costs 

l.a. EPA travel and salaries as of 11/18/88 $ 7,000 

H. Total Expenditures $ 80,000 
% of $2 Million 4% 

I. Percentage of Total Project Ceiling 32% 

FURTHER 

FINAL POLREP FORTHCOMING X SUBMITTED B •rUUy /4.'V£ jyi— 
Christopher A. Militscher 
On-Scene Coordinator 
Response & Prevention Branch 

DATE OSC RELEASED: /M J22> ( 



t 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

POLLUTION REPORT 

DATE: November 28, 1988 

Region II 
Response and Prevention Branch 
Edison, New Jersey 08837 

(201) 548-8730 - Commercial and FTS 
24 Hour Emergency 

POLREP NO.: 
INCIDENT NAME: 
SITE/SPILL NO.: 
POLLUTANT: 
CLASSIFICATION: 
SOURCE: 
LOCATION: 
AMOUNT: 
WATER BODY: 

TO: W. Muszynski, EPA 
S. Luftig, EPA 
R. Salkie, EPA 
M. Randol, EPA 
ERD Washington 
(E-Mail) 

W. Mugdan, EPA 
R. Basso, EPA 
G. Pavlou, EPA 
B. Sprague, EPA 
RCC Task Force 
M. O'Toole, NYSDEC 
Regional NYSDEC Office II 
M. Barer, NYCDEP 
C. Fitzsimmons, EPA 
C. Visnic, EPA 
T. Lieber, EPA 
TAT 

Eight (8) 
Radium Chemical Co. 
3H 
Radium 226, Radon Gas, and Contaminants 
Potential Major 
Bankrupt Facility 
Woodside, Queens, New York 
Approximately 110 Grams 
None 

1. SITUATION: 

A. See previous POLREP. 

CAUSE CODE(S): Other - O - (Bankrupt Facility) 

2. ACTION TAKEN: 

A. On Monday, November 21, 1988, a meeting was held. 
Attendees included: Weston TAT, EPA and Weston REAC. Topics 
discussed were as follows: 

a) Briefing on site, current status, preliminary 
planning etc. 



» • 
b) Verbal request for assistance was given to TAT to 

provide; 

* 2 trained technicians for purposes of field 
sampling, site monitoring, wipe sampling, 
detailed site assessment etc. 

* 1 trained technician to assist with 
decontamination of the above technicians, 
sample preparation, and report generation, 
site safety plans etc. 

* Supply to EPA one Certified Health Physicist 
(CHP) to assist with site risk evaluation and 
contingency planning. 

* TAT to provide cost estimate for supplying 
above personnel. 

* TAT to provide CAMEO modeling capability. 

B. On Wednesday, November 23, 1988, a meeting was held at 
the command post in Edison, N.J. Attendees included EPA, 
ERT, TAT and REAC. 

Topics discussed included the following; 

1) C. Militscher discussed the current site status. 

2) C. Militscher discussed individual personnel 
responsibilities as to the following tasks: 

* Site Safety Plan 

* Local Contingency Plan 

* Fire Suppression 

* Development of Administrative Record 

* Community Relations Plan 

* Development of FACT SHEETS 

* Site blowup map indicating evacuation radii. 

3) C. Militscher stated that all files are to be kept 
in the Command Post trailer, and stated that the 
trailer phone # is (201) 906-6931 



COMPLETED TASKS: 

A. November 29, 1988, setup of Command Post trailer at 
Edison, N.J. has been completed. 

FUTURE PLANS AND RECOMMENDATIONS: 

A. OSC will continue to work on Contingency Plan, Community 
Relations Plan, Site Safety Plan, $2 Million Exemption 
Action Memo, IAG with Lawerence Liverraore National 
Laboratory, Administrative Record, cost accounting and other 
related items. 

B. OSC will continue to press for support from ORC and SCB 
on Consent Assessment for Restricted Access, PRP Notice 
letters, and lease hold source letters. 

C. OSC will continue followup with U.S. Army on Support 
Agreement for clean-up contractor. IAG will also have to be 
prepared in concert with Support Agreement. 

D. OSC will followup on request for additional technical 
support from TAT, ERT and others. 

E. Meeting with New York City OEM to be held on or about 
December 1st at the offices of New York City EPA; to be 
attended by OEM representatives and EPA. 

F. OSC is planning to hold RRT meeting including local 
N.Y.C. Police and Fire Departments officials on or about 
December 14, 1988. 

FINANCIAL ACCOUNTING; 

A. Total Project Ceiling Authorized $ 250,000 

B. Total Funds Authorized for 
Mitigation Contracts as of 9/2/88 $ 100,000 

C. Expenditures for Mitigation Contracts 

l.a. Amount obligated to DCN KE 1080 
and KE 0127 $ 100,000 

l.b. Estimated Expenditures as of 
11/28/88 $ 65,000 

I.e. Balance Remaining $ 35,000 

D. Unobligated Balance Remaining $ 100,000 
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E. Estimated of Total Expenditures 
to Date for all Mitigation Contracts $ 70,000 

F. Other Extramural Cost 

l.a. TAT salary/travel 
as of 11/28/88 $ 3,000 

G. Intramural Removal Costs 

l.a. EPA travel and salaries 
as of 11/28/88 $ 8,500 

H. Total Expenditures $ 81,500 
% of $2 Million 4.1% 

I. Percentage of Total Project Ceiling 32.6% 

FURTHER 
POLREPS / 

FINAL POLREP FORTHCOMING V SUBMITTED BY£ _ 
Chris Mili^fecher, 
Response and 
Prevention Branch 

DATE OF RELEASEit-jshA 
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Radium Chemical Company Removal Action, Hoodside, Queens, New York 

William Muszynski, P.E. 
Acting Regional Administrator 

Winston J. Porter, Associate Administrator 
Office of Solid Waste and Emergency RespGnse 

On July 1, 1988, Mr. Thomas Jorling, Commissioner, New York State, 
Department of Environmental Conservation, requested our assistance 
in the removal of approximately 110 curies of radium and other 
hazardous materials from Radium Chemical Company, Woodside, Queens, 
New York. Preliminary assessment activities performed by our 
Regional On-Scene Coordinator and Regional Health Physicist have 
determin~d the site to contain a large quantity of radioactive 
material in both leaking and unleaking containers. In addition, 
the building has been found to be extensively contaminated in 
most areas by the radiological sources used by the Radium Chemical 
Company. Because this situation exists in a heavily populated 
area, we believe that the On-Scene Coordinator must have radio­
logical experience to deal in an effective manner with this removal 
action. The OSC must be confident in dealing with radiological 
clean-up contractors, worker safety and public health concerns 
as they relate to radiological matters. The Region does not have 
such an individual in its staff of OSCs. 

We are aware that the Environmental Response Team (ERT) has indivi­
duals who have both radiological and OSC experience. As such, I 
request that Headquarters,through the ERT, assume the role as OSC 
on the Radium Chemical removal action. 

The Region would support this effort through funding of this removal 
removal action with its FY-89 Advice of Allowance for the Removal 
Program. \~ have estimated that $2.5 million in FY89 funds will 
be required to complete the removal action. In addition, the Region 
would support the ERT OSC by providing assistance from our Emergency 
and Remedial Response Division, Office of Policy and Management, 
Office of Regional Counsel, Office of External Programs and Air 
and Waste Management Division to handle appropriate tasks. 

The Radium Chemical site has been discussed in Headquarters with 
representatives of your Emeregency Response Division and the Office 
of Radiation Programs. The $2 Million Dollar Exemption Request 
Action Memorandum was submitted in mid December and is presently 
under review by the appropriate Headquarters approval offices. 

FILE:W/Radium Chemical Co. 
2ERR-RP:SPRAGUE:340-6656:l/3/89:Sue:Disk Sue#7 
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I would appreciate your concurrence with this request as soon as 
possible. Mr. Stephen Luftig and his staff are prepared to 
coordinate a smooth transition. 

If you have any questions, please do not hesitate to contact me ... 
Thank you for your prompt response. 

cc: T. Fields, OS-210 

bee: J. LaFornara, ERT 



COMMlJNITY RELJ.TIONS PLAN 
RADIUM CHEMICAL COMPANY SITE 

WOODSIDE, BOROUGli OF QUEENS,.. NEW YORK---

Issued: December 5, 1988 

Prepared by: 

Gaorge Beckey 
William Kowalski 

Technical Assistance Team 
Weston/SPER Division 

Edison, New Jersey 08837 

P::::-epared for: 

7-7 .10-01 

Christopher Militscher 
Emergency and Remedial Response Division 
Response and Prevention Branch, U.S. EPA 

Edison, New Jersey 08837 



I. SITE BACKGROUND 

A. Site Desc:-i-otion 

The Radium Chemical Company (RCC is) located at 60-06 27th 
Avenue in Woodside, Queens, New York. The one-st.cry brick 
J:::uilding al:ut:s the Brooklyn-Queens Expressway on one side 
and 27th Avenue on another. (See Site Location Maps). 

The Radium Chemical Company is located in a commercial and 
light industrial area. A manufacturer of indust:rial 
lighting fix-:"..lres (Sclux Co.), shares a common wall and 
part cf the overall building with the Radium Chemical 
Co!:1.oanv faci.l i. ty. The t:ot:al sauare foot.ace of the building 
is ·9,i20 f-:. 2 of which 7.,220 ~ft. 2 is o~cupied by Radiur:i 
Chemical Company. The BQE Health Club is located within 200 
feet of the facility. During preliminary assessment 
activities, i "':. was observed that numerous pedest:::-ians walk 
past a pcr-:ion of the fence line of the facility. 
Fu::-ther::ncre, vehicular t:-aff ic is very ac'ti ve along 2 7t!1 
Avenue. The Brooklyn-Queens Expressway has almost constant. 
traffic and is a main thoroughfare for New York City 
c~~~u~e~ ~~a==ic. Tra!:ic ccnges~ion and tie-ups ar~ 

7he Brccklyn-Queens Ex;res3~a~'s right lane is 
located approximat:ely 12 feet: from t:he wall cf the facility. 

According to the New York State Depar-:r:i.em:: of Environmental 
Conservatio~ (NYSDEC) and records obt.ained from RCC, 
approximately 110 curies of radiwn are stored at the 
facility in t:!:1.e form of "needles 11

, "seeds 11
, and radiography 

sources. T:!:1.ese sources are encased in platinum-iridium or 
ct.:!:1.er met:als and ~ere forr:i.erly used in the medical treatment 
procedures =er cancer therapy. 

Site r:.: st::r'1 

The Radium Chemical Company (RCC) was founded in New York in 
1913. Radium is a naturally occurring element. It was 
first isolated from uranium by Marie and Pier:re Curie in 
1898 and was originally used for luminous paint: for watch 
and inst:rument: dials. Radium Chemical Company's more recent: 
use for radium was for cancer therapy. In therapy, 
radiat:ion enit-:ied frcm tiny needles cf radium, is used to 
~ill cancer ce~~s. Radiun Chemical Company ei~~er leased or 
sold these needles to hos;it:als and researct laboratories. 

Over the las-: twenty years, however, safer techniques 
involving cobalt: and cesium were developed and the medical 
use of radi~n dropped significant:ly. Thus, RC2 at: this time 
is storing !""e-lat:ively large quant.i ties of !"leedles and- other 
sealed scur:::es as compared to the mat.erials which can be 
practically and safely utilized. 
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The New Ycrk State Depart:nent of Labor (NYSDOL) suspended 
RCC's operat:in~ license in January 1983, because of a series 
cf cperati:,g viclations and contamination. NYSDCL denied 
RCC' s applicat::.on for relicensing in 1986. NYSDOL ordered 
RCC ~:: re=ove radicact.ive ::1ate::::-::.als and decontar.,inat:e its 
building in August 1987. 

A survey of the RCC building in May 1986 by State and City 
agencies de-c.er:nined that no significant radiation exposure 
was occurring outside the facility. Subsequently, EPA 
perfor:ned an om:side survey of the facility in Sep-c.ember 
1987 which essentially confirmed previous measurements taken 
cuts ide t:-.e building by NYSDCL and NYSDEC. EP.; det:er:nined 
that: ::here was no i:r.unedia t:e threa-c or endangerment: to the 
public health outside the RCC building. 

A Stipulation and Order was issued on October 19, 1987, by 
New York State against the RCC for specific security ___ and 
stabilization measures for the site. In the order RCC was 
required to secure leaking materials, to remove the 
materials for proper disposal, and to decontaminate the 
building. The Sti:;:mlat.ion and Order ·was not. complied •,.;ith 

en July 20, 1988, deter::1ining tha-c the facility could not be 
maintained and that it was de facto abandoned. On July 1, 
1983, Mr. Thomas Jorling, Commissioner, Ner.-1 York State 
Depart:ment of Environmental Conservation requested that the 
U.S. Environmental Protection Agency c:::mduct a CERCLA/SARA 
removal action at the Radium Chemical Company Site. 

RCC's inability to pay for security or cleanup of the site, 
and the dei:er::iina-cion by the Court. tha-c it is abandoned, 
resulted in EPA's involvemen-c at the site. Under the NCP 
and CERCLA; EPA has the authori;:y to respond to and cleanup 
abandoned, con-caminated facilities where there is a 
potential or documented release of hazardous substances. On 
July 26, 1983, Stephen D. Luftig, Director, Emergency and 
Remedial Response Division verbally approved a removal 
action for si::e security. This verbal approval was fellowed 
by an approved Action Memorandum which was issued September 
2, 1988. This original Action memorandum was intended t:::: 
provide for continued site security, upgrade and maintain 
essential elect.=ical, plu~ting and 7en~ilation systams. 
initate a personnel radiation monitoring program, and supply 
decontamination and radia-cion screening equipment for 
curren-c removal activities. 

The overall otjective of EPA's removal action is to continue 
'.-.ri th site sec'.lri t:y measures, to ini tia t:e site stab.il.iz.at:..io.r­
measures for the raaioact:ive ma-cerials, and to properly 
remove and dispose of the materials at a licensed disposal 
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facility. EPA will perform the initial characterization of 
the con-caminants, assessment of contamination both inside 
and outside of the facility, and perform real time radon gas 
sar.1.pling/:::cni to ring at the facility. The removal ac-tion 
will include measures to reduce the potential for disturbing 
dusts and particles which are contaminated with radioactive 
substances, and to upgrade and improve the ventilation 
system in the vault area. Also, EPA will initially 
segregate radioactive sources from flammable and combustible 
materials in the vault and other storeroom areas to reduce 
the threat of fire involving ~adiation sources. 

At this time, it is not certain what level of decontamina­
tion of t~e building will be necessary until the radioactive 
sources are removed and a complete radiation survey can be 
perf or.ned. For purposes of planning, this project only 
includes the removal of approximately 60 cubic yards of 
obviously contaminated materials (e.g., tools, benches, 
loose site debris, etc.) . __ Removal . or full decontamination 
of the floors, walls, ceiling, and other permanent portions 
of the building are not within the original scope of work 
for this removal action. 

CQMM'(JNITY TNFOR..."'1A.TION 

A. Conmu~i~v Profile 

Woodside is located in the northeast section of the Borough 
of Queens, New York City. The Borough of Queens has an area 
of 112.83 square miles. The community is composed of mixed 
light industrial, commercial, and residential properties. 
According to the 1980 census, the total population of 
Woodside is 41,056, with a total area of approximately 1.5 
sq. miles. The majority of residents are senior citizens, 
al though influxes of new residents continually alters the 
multi-ethnic character of the area. 

Woodside is part of the Borough of Queens, which is governed 
by the New York City Council. One council member represents 
Woodside. Council members are elected every 4 years by th€ 
community at large. 

B. Communitv Concerns 

This community concerns section is based on interviews with 
local cf=icials, area business leaders, and community 
leaders. currently, overall concern about the RCC site has 
been reduced. Concerns peaked in September 1987, when the 
public became aware of the contamination through newspaper 
art:icles and radio .and..._televisi.on. r.epor~s _ Medi.a int..e.?:.est:... 
was generated by inspections, investigations, and New York 
State's legal ac~ions against RCC. 

5 



Community concerns are described and summarized below: 

1. Hunan Health Resources 

Those in-cerviewed for this plan were most concerned 
about potential health effects from exposure to 
contaminants at RCC. One community leader expressed 
concerns about potential health effects to people who 
come into daily contact with RCC. According to local 
officials, members and employees of the BQE Health Club 
were concerned about contamination in their drinking 
and bathing water. An employee of the health club 
explained that health concerns decreased when EPA 
deter:nined that there was no immediate threat or danger 
to the public health outside of the RCC building. 

2. Contingency Planning 

Several local officials expressed concerns about 
reducing the possibility of the spread of 
contamination from RCC by cat:astrophic events. They 

which 
about 

cause a 
pre"'1ent2.ng 
release. 

catastrophic events 
To alleviate this 

employed and a concern, 24 hour security was 
contingency plan is being developed. 

"'l .., . Lenath of Time of Site Mitiaation 

Several public officials and community leaders ex­
pressed concerns about the length of time involved in 
mitiga':.ing contamination a-c the RCC site. One local 
official ~equested that EPA address the length of time 
involved in site mitigation. 

4. Infer.nation on Site Activities 

One community leader requested that EPA distribute a 
fact sheet regarding site activities. . Two area 
organizations would like to publish· information 
supplied by EPA in their newsletters. 

One local official expressed concern regarding the 
possibility of the Removal Action disrupting daily life 
within the community. This official is concerned about 
the clean-up equipment obs-eructing pedestrian and 

--··-·-·-----·---·-· ______ ve..riicul.ar. traffic._ -· .. -·- -· ··-·- ···------·---· 

6 



OBJECTIVES OF THE COMMUNITY RELATIONS PLAN AT THE RADIUM CHEMICAL 
COMPANY SITE 

The objec-':ives of EPA' s community relations plan for the RCC 
site are specifically designed to meet the needs and concerns of 
public officials, and community and business leaders expressed 
during community interviews. The primary objective of EPA' s 
community relations plan will be to provide information about 
the progress of the cleanup and the safety measures taken at the 
site to reduce heal th risks. The recommended objectives for 
E?A's community relations are discussed below. 

0 Provide Status Reoorts of EPA Clean-up Activities 

EPA will provide local officials and business and 
community leaders with frequent, accurate, and easily 
understandable status updates of clean-up activities. 
Status updates of EPA's clean-up activities will 
communicate to the_ community a clear _ picture- - of 
measures being taken to ensure public health and 
safety. Providing community members with periodic 
updat.es of safety measures will help communicate to 
the~ t.hat. EPA is act.ively seeking to clean-un t.he site 
and i=plene~~ sa=e~y measures. 

PREPARE AND DISTRIBUTE UPDATES ON SITE ACT!'7ITIES 

Purnose: To infor:ri residents about site safety activities. 

Techniaue: Clean-up efforts and safety measures taken by EPA at 
RCC will be prepared and distributed by EPA and provided to 
interested public officials, business leaders, community 
leaders, and area residents. A special effort should be made to 
dist.ribute updates to state elected officials and also the local 
publication, "Woodside on the Move". 

PROVIDE ADEQUATE WARNING OF DANGERS ASSOCIATED WITH ENTERING THE 
RCC BUILDING 

Purpose: 
sit.e. 

To warn the community and keep trespass.ers off the 

Tec~ni:::rue: EPA has placed large visible warning signs on the RCC 
building. The signs clearly indicat.e the dangers associated with 
ent.ering the site. Also, additional fencing has been installed 
to prevent. unau-chorized access to radiation areas. EPA will 
maintain 24-hou::::- security to help limit unauthorized access to 
the building. An alarm system is also being maintained to warn 
security services of unauthorized access. 

-- ---- -- ·---- ------ . --- -_ ---
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PREPARE AND DISTRIBUTE PRESS RELEASES ON SITE ACTIVITIES 

?T::·:;cse: To 
process, site 
the clean-up. 

i~for::i residents about the Superfund clean-up 
act:.ivities, and safety measures implemented during 

Technique: Press releases will be prepared and distributed to 
local media and will be issued as EPA completes site clean-up 
stages and implements safety measures. 

ESTABLISH AND MAINTAIN A CENTRAL EPA COMMUNITY INTERGOVERNMENTAL 
AND MEDIA RELATIONS CONTACT PERSON 

Pur~cse: To ensure that timely, understandable, and consistent 
::::-e_sponses are provided to questions raised by local officials, 
co"mmunity leaders, business leaders, residents, and med,ia repre­
sentatives, concerning the RCC site. 

Technique: An EPA Office of External Programs staff person- will 
be designated to respond directly to public inquiries regarding 
site activities .. In contacts with media personnel, the EPA 
com:.act person will coordina1:e with local officials. This EPA 
c:::;n-::.act:. pe:::-son :,;ill also monitor community concerns and 
act:.ivit:.ies during the removal action and make any necessary 
changes in communit:.y relations activities. 

PREPARE AND DISTRIBUTE THE DISPOSAL TRANSPORTERS ROUTE TO LOCAL 
OFFICIALS 

Pur~ose: To inform 
:::-oute 

local officials about the 
and 

disposal 
safety of transporters 

t:::-ansport:.ation. 
to ensure security 

Technique: Provide map and 
t:::-ansport:.ers rcu-:e to local and 
with them on logistical support. 

8 
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A. 

APPENDIX A 

LIST OF KEY CONTACTS AND INTERESTED Pi\RTIES 

Feder=l ~lec~ed Officials 

Senator Alphonse D'Amato 
520 Senate Hart Office Building 
Washington, DC 20510 

State Office 

Suite 1635 
One Penn Plaza 
New York, NY 10001 

Senator Daniel Patrick Moynihan 
464 Russell Senate Office Building 
Washington, DC 20510 .. ---·-------. -·-

State Of::ice 

733 Third Avenue 
New York, NY 10017 

Congressman Thomas J. Manton 
46-12 Queens Blvd. 
Sunnyside, NY 11104 

(202) 224-6542 

(212) 947-7390 

·(202) 224-4451 

-··--·-··-- -·-····--·-- ----

(212) 661-5150 

(718) 706-1400 

B. U.S. EPA Officials (See Appendix B for Heirachy) 

Paul Giardina, RCC-Task Force-co-Chairman 
Air and Waste Management Division 
Radia~ion Representatives 
26 Federal Plaza, Room 905A 
New York, NY 10278 

Lt. Shawn Googins, PHS, Technical 
Coordinator 
Air and Waste ·Management Division 
Radiation Representative's Office 
26 Federal Plaza, Room 3137 
New York, NY 10278 

Christopher Militscher 
Emergency and Remedial Response Division 
On-Scene Coordinator 
Woodbridge Ave. Bldg 209 MS-211 
U.S. EP.i;. Edison 
Edison, N~ -08837 - ·-~~-----~ 

(212) 264-4418 

(212) 264-6459 

(201) 321-6647 



B. U.S. EPA Officials (Con't) 
Charles Fitzsimmons 
Emergency & Remedial Response Division 

On-Scene Coordinator (alternate) 
Woodbridge Ave. Bldg. 209, ms-211 
U.S.EPA, Edison 
Edison, NJ 08837 

Richard Cahill 
Office of External Programs 
26 Federal Pl. Room 2341 
New York, New York 10278 

Christine Visnic __________________ . 

Emergency and Remedial Response Division 

Site Compliance Branch 
26 Federal Plaza, Room 737 
New York, New York 10278 

Thomas Lieser 
Office of Regional Counsel 
26 Federal Plaza, Room 437M 
New York, New York 10238 

c. State Elected Officials 

Senator George Onorato 
28-11 Astoria Blvd 

D. 

t' ..... 

Long Island City, NY 11102 

Assemblyman Ivan c. Lafayette 
74-09 37th Avenue 
Jackson Heights, NY 11372 

Other Interested Parties 

Assemblyman Maurice D. Hinchey 
270 Broadway 
Route 1506 
New York, NY 10007 

State Of-:ic:als 

Dr. Frank Bradley 
N.Y.S. Depart~ent:. of Labor 
Division of Safety and Health 
1 Main Street:. 
Brooklyn, NY 11201 
(Alt. Gaorge L :--Kasykf-- -·-

(201) 321-6608 

(212) __ 2~4::-6323 

(718) 545-9706 

(718) 457-0384 

(518) 455-4436 

(718) 797-7642 



E. State Officials (Can't) 
Dr. Paul Mergis 
NYSDEC 

F. 

G. 

50 Wolf Road 
Albany, NY 12233 
(Att. Steve Zobel) 

Ms Joyce Jiudice 
NYSDEC 
50 Wolf Road, Room 608 
Albany, NY 12233 

Karim Rimawi, Director 
Bureau of Environmental Radiation Protection 
NYS Department of Health, Room 421 
Albany, NY 12203 

Gordon Johnson·-­
Assistant State Attorney 
NYS Department of Law 
120 Broadway 
New York, NY 10271 

Citv Elected Officials 

councilman Walter Mccaffery 
46-12 Queens Blvd. 
Sunnyside, NY 11104 

Borough President Claire Shulman 
Borough of Queens 
120-55 Queens Blvd. 
Kew Gardens, NY 11424 

Citv Officials 

Dr. Leonard Salin 
NYC Department of Health 
Bureau for Radiation Control 
111 Livingston Street 
20th Floor 
Brooklyn, NY 11201 
(Att. Bob Kulikowski) 

Lt. Steven Kennedy 
NYC Police Deot. 
Office of Emergency Management 
1 Police Plaza Room 804 
New-··'iork,· · NY--1"00·3s ____ _ 

(518) 457-5915 

(518) 457-6695 

(518) 473-3613 

(718) 482-1200 

(718) 520-3220 

(718) 643-7874 

(212) 374-5500 



H. 

I. 

Captain Kupiec (718) 476-6207 
NYC Fire Dept. Engine Co #307 
81-17 Northern Blvd. 
Jackson Rights, NY 11372 

Captain John Fanning (718) 476-6288 
NYC Fire Dept. Hazardous Material Co. #1 
56-29 68th 
Queens, NY 11378 

Captain Lawrence Hagerty 
NYC Police Dept. 
114th Precinct 
34-16 Astoria Bli~~ 
Astoria, NY 11103 

Local Oraanizations and Businesses 

Woodside on the Move 
Jane Ransom, Executive Director 
58-14 Roosevelt Ave. 
Woodside, NY 11377 

BQE Health Club 
Tom C. , Manager 
26-50 BQE Service Road 
Woodside, NY 11377 

Solux Corporation 
Barbara Scott, Vice President 
58-17 28th Ave. 
Woodside, NY 11377 

Humiseal Division 
Columbia Chase Corporation 
26-60 BQE West 
Woodside, NY 11377 

Hunter Mills Corporation 
60-01 27th Ave 
Woodside, NY 11377 

Newsnapers 

-- Daiiy ·News­
News Depart:nent 
220 E. 42nd St. 
New York, NY 10017 

(718) 626-9311 

(718) 476-8449 

(718) 726-4343 

(718) 726-1300 

) 

(718) 932-0800 

(718) 932-4546 

··-. (212) 210-2100 -



J. 

K. 

·----····- .... \ .. 
. ... - . - . -:;...;...;._,;;,._ - . . .. - - - ···-· --· ·-

. --· --~,;n1,,_ . .- ••• ____ .. ·-.=....~---· - . ·- .. --------·----· 

New York Post 
News Department 
210 South St. 
New York, NY 10002 

New York Times 
Science Department 
229 W. 43rd St. 
New York, NY 10036 

Television and Radio Stations 

WABC TV and Radio 
News Department 
7 Lincoln Place···------·-·--
New York, NY 10023 

WCBS TV and Radio 
News Department ____ _ 
524 W. 57th St. 
New York, NY 10019 

WNBC TV and Radio 
News Department:. 
36 Rockefeller Plaza 
New York, NY 10112 

WNYC FM 
l Centre St. 
New York, NY 10007 

WPIX-TV 
News Department 
220 E. 42nd St. 
New York, NY 1001 

EPA Contractors 

Roy F. Weston, Inc. (TAT) 
1090 King George's Post Rd., Suite 201 
Edison, NJ 08837 

Roy F. Weston, Inc. (REAC) 
GSA Raritan Depot 
Woodbridge Ave. 
Bldg. 209 Annex 
Edison, NJ 08837 

O.H. Materials 
--·--·104 oou: s-. '""Ro·u1:e-z24· Eas· 

(212) 815-8000 

(212) 556-1234 

(212) 887-7777 

(212) 975-4321 

( 212) 664-4444 

(212) 669-7800 

(212) 949-1100 

(201) 225-6116 

(201) 632-9200 

Findlay, Ohio 45839 (Princeton Ofc.) (609) 987-0010 



.. ::::..:.::.:_:-.-_:=..-::------- .. ..• ___ ...... -- ,..;:.....;;..,._ ::.:::::.~-.......... ·.---··. --~--~ .. - -···-- .. 
. -- -·- - ~. ~r..-r~ ·-~-~ ;- ·_ - -.:.::.:.;.·~.::::--...:::......:::· ___ : .. ·.:-- -::..::.;;-·_;_......-_ -

L. __ Other Federal. Agencies·~-.---____ ..... :.-~ .. 

M. 

Mr. James Intz 
U.S. Army Rock Island Arsenal 
AMC-COM 
Rock Island, Illinois 61299-6000 
Attn: AMSMC-PCW-HA 

EPA Command Po.st Trailer 
Edison NJ' Office& of EPA 

{309) 782-4947 

{201) 906-6931 

... -···--------·-·-----

·--·-· ··----------------------------------



APPENDIX B 

RADIUM CEE?-!!CA~ COMPANY - EPA REMOVAL ACTION - H!ERARC:IT 

Radium Che~ical Command Post, Edison, NJ 201-906-6931 
• 

Federal on-Sce;:e Coordinator rose) 

c~=~s~=;he= Mil~~sche~ - Lead 
Cha=les. Fi~=si::n..~ons - Alternate 

201-321.-664i 
201-321-6608 

The OSC will di=ect 
s-e.abilize/cleanup the 
ac-e.ivities of local and 
Is responsible for the 
ente=ing t.11.e premises. 

contractors in Federal operations to 
site. Will coordinate operational 

state .. en.ti.ties· reJ.aUve_t0-.-tha.... pro.j ec.t.-­
overall site safety of all personnel 
Will coordinate all contingency plans, 

sa!ety plans and technical removal plans. 

Shawn w. Gcogins - Certified Health Physicist -
21.2-264-6459 

The technical advisor will provide, to the osc, t.11.e expertise in 
radiological heal th. He will assist in the development of all 
plans which include the Site Safety Plan, Contingency Plans, 

-Community Relations l?lan and all necessary planning activities 
su=rounding the removal of the sources. 

Radi~m C~emical Comnanv Task Force (RCC Task Force) 

Paul Giardina -· Co-Chairman 212-264-4418 

The task force is comprised of heal th physicis-e.s from the City 
and State Agency's Depart=ients of Labor, Health,. Environmental 
Conserva~ion and Law. This task force will provide expertise and 
other logistical su~port to the Technical Advisor and t.11.e OSC. 

Dick Salkie - Chai.:-::ian 
Er~ce Sprague - Alternate 

201-321-6654 
201-321-6654 

The Regional Res;o~se Team com;rised of Federal Agencies such as 
-=-=--=--- -·tt. e· -·=Je p·a=~~e.:-r: -c-:·-·De-::~s-e-;--t!'re-·-In~e= ~ o ~ , Co-as--=---Gua:=~F~~-a:nc-

CSE.:... •• .; "'! , 
.,. __ __ 

lcgis-:ical su;port -:o t~e osc . 



---': 

Health and Hospitals Coordinator 

Denise Johnson - ATSDR 

... ~ -·-··---........ =---

212-264-7662 

Will assist the 
hospital services 
osc. 

OSC in coordinating matters pertaining to 
and heal th assessments, as requested by t...'le 

Press/Public Affairs Coordination 

Rich Cahill 212-264-2515 

Will serve as the-focus· and coordinator·-with ·state-;-10-cal and 
o~her agencies regarding any information for the press and assist 
tne OSC in generally managing interaction with the public 
relative to EPA 1 s actions. All media interaction will channel 

---- --- througl:Cthi·s-offi-c::e.----------· · ·------- ·· 

osc 
--

.. 
,/ .. 

Technical Advisor 

I I r I 
I P.CC Task RRT I Health and Public 

Force Hospitals Affairs 
Coordinator Coordinator 
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1tOSr~,, United States 
;./_ "~Tt Environmental Protection Agency 
I ~ • 2· New Jersey, New Yort. \ ........ ; Region • Puerto Rico, Virgin l1l•nds 

~ .. l,..~~c 26 Federal Plaza, NY, NY 10278 

August 1988 

EPA TO TAKE SUPERFUND ACTION AT FORMER RADIUM SUPPLY FIRM IN QUEENS, NEW YORK 

•· CURRENT ACTION 
. . 

The U.S. Environmental Protection Agency (EPA) has formally agreed to a request from 
New York State to secure and begin preparations for the disposal of radioactive materials 
stored in an former radium supply firm in Queens, New York. 

EPA took over site security from the firm last month to reduce risks posed by unauthor­
ized access to the closed building at 60-06 27th Avenue, along the Brooklyn-Queens 
Expressway, in a largely industrial neighborhood. 

On Thursday, August 11th, EPA re-entered the building to perform further assessment 
of its interior and contents. Before any removal of the materials inside the contam­
inated building, EPA will conduct additional sampling and analyses of the site where 
the radium sources are to be stored. 

Radium is a naturally occurring rad~oactive element that is dangerous if handled or 
disposed of improperly. 

Removal costs for the radium at the site will probably be in excess of $1 million 
and will paid for through the Federal Superfund. 

PAST ACTIONS 

EPA and State investigations hav~ confirmed that the facility contains radium previously 
used to treat cancer and stored in thousands of sealed metal tubes · and cylinders :-:: ;·." ~ .. 
within shielded, lead containers. · ;:~:· · -,.~~;; , :·;;~:, .. :,. :· ,..._:··_,} · 

.. ·~:.,~·1- .' .. - ~· ~: 

The public is not at risk due to continued 24-hour security to prevent illegal access 
and extra shielding measures taken by the former owners to reduce the potential for ·_ 
unsafe public exposure. · '::;~··( ·_ I~~?·~g{;._ ~·-~.;~ · /'>: .··· .· 
Before the firm's license was suspended by th~ State in January 1983, the firm purchased 
and distributed needles containing radium for use in some forms of cancer therapy. 
most of the firm's former customers had · been physicians and hospitals • .. Alternate . ··~· · 
treatments are presently available and used by the medical community. ·t1J;-~ .-.: · .-,.:•·:~·· · ,,-

. ;; ·> '... -- .. -... ~·;-:, "',_ ' ,,,. -,~ : -
The State Departments of Labor and Environmental Conservation, as well :as · the Attorney 
General's Office and the New York City Department of Health have ~een active partici­
pants in successful efforts to prevent adverse environmental effects from this facility. 
EPA will continue to coordinate with all appropriate local and State agencies during 
the removal of all the materials from the site. ···~-~-. _ .. , · 

For further information call EPA's Office of External programs at (212) 264-2515. 
. ~ 

- ' ' ' ... ~ 

~. ' 



7.3 PUBLIC NOTICE 

NOTICE OF PUBLIC AVAILABILITY 

THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

ANNOUNCES THE AVAILABILITY OF THE 
ADMINISTRATIVE RECORD 

RADIUM CHEMICAL COMPANY, WOODSIDE, QUEENS, NEW YORK 

The U.S. Environmental Protection Agency (EPA) announces the 
availability for public review of files comprising the 
administrative record for the selection of the removal action at 
the Radium Chemical Company site, Woodside, Queens, New York. 
EPA seeks to inform the public of the availability of the record 
at this repository and to encourage the public to comment on 
documents comprising this administrative record. 

The administrative record includes documents which form the 
basis for the selection of a removal action at this site. 
Documents now in the record include site identification, removal 
response, contingency planning, enforcement, health assessments, 
community relations and references. Other documents may be 
added to the reco.rd as site work progresses. These additional 
documents may include, but are not limited to, sampling data, 
comments and new data submitted by interested persons, and EPA 
responses to significant comments. 

The administrative record is available for review during 
normal business hours at: 

Queens Borough Public Library and 
Woodside, Queens Branch 
54-22 Skillman Ave. 
Woodside, NY 11377 

U.S. EPA - Region II 
Removal Program Office 
Woodbridge Ave. 
Edison, NJ 08837 

Additional information is available at the following locations: 

Guidance documents and 
technical literature 

Central library 
U.S. EPA Region II 
Removal Program Office 
Woodbridge Ave. 
Edison, NJ 08837 

Written Comments on the Administrative record should be sent to: 

Mr. Richard Salkie, 
Associate Director 

Removal Program Office 
USEPA Region II 
Woodbridge Ave. 

Edison, NJ 08837 



ADMINISTRATIVE RECORD REFERENCES-GUIDANCE DOCUMENTS 

1. CERCLA 
2. SARA 
3. National Oil Hazardous Substances Contingency Plan 
4. HQ and Regional Delegations of Authority 
5. FSOP'S 4-Site Entry, 6-Work Zone, 7-Decon, 8-Air 

Surveilance, 9-Safety Plan,SOSG 7/8 
6. RQ Lists 
7. Hazardous Waste Evaluation and Disposal Criteria Operations 

Manual 
8. EPA Region II osc Operations Guidance Manual Vol. 1 and 

Vol.2 
9. Emergency Response Cleanup Services (ERCS) , USERS' MANUAL 

6/86, OSWER, DIRECTIVE 9242.2-lA 
10. Removal Cost Management Manual 4/88 
11. Technical Assistance Team Contracts Users' Manual 9/87 OSWER 

Directive 9242.4-0lA 
12. Glossary of EPA Acronyms 
13. Superfund Removal Procedures, Revision #3 OSWER Directive 

9360.0-03B 2/88 
14. Revised Procedures for Inplementing Off-site Response 

Actions OSWER Directive 9834.11 11/13/87 
15. The Contract Laboratory Program 
16. Radium Specific Fema Fed. Radiological Emergency Response 

Plan 



REFERENCE MATERIAL AVAILABLE IN THE ADMINISTRATIVE RECORDS AREA 

Glossary of EPA acronyms. 

Superfund Removal Procedures - Revision #3 
OSWER Directive 9360.0-0JB February 1988. 

Hazardous Waste Operations and Emergency Response; Notice of 
Proposed Rulemaking and Public Hearings. 
29 CFR Part 1910 Monday, August 10, 1987. 

Guidance on Implementation of the Revised Satutory Limits on 
Removal Action. 
OSWER Directive 9260.0-12 April 6, 1987. 

Redelegation of Authority under CERCLA and SARA 
OSWER Directive 9012.10 May 25, 1988. 

Removal Cost Management Manual 
OSWER Directive 9360.0-02B April 1988. 

Emergency Response Cleanup Services Contracts Users Manual 
OSWER Directive 9242.2-0lB October 1987. 

Field Standard Operating Procedures (FSOP). 
#4 Site Enty 
#6 Work Zones 
#8 Air Surveillance 
#9 Site Safety Plan 

Standard Operating Safety Guides - US EPA Office of Emergency 
and Remedial Response, July 5, 1988. 

CERCLAComprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (Superfund). 

SARA: Superfund Amendment and Reauthorization Act 1986. 

NCP: National Oil and Hazardous Substances Pollution 
Contingency Plan 



AVAILABLE IN EPA LIBRARY 

TECHNICAL LITERATURE 

NIOSH Pocket Guide to Chemical Hazards 
49 CFR Part 171-179 DOT Hazardous Materials Guide 
40 CFR Part 260-280 EPA Hazardous Waste Regs. 
NIOSH/OSHA Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities. 
Handbook of Toxic and Hazardous Chemical & Carcinogens 
(Marshall Sittig). (R-RA1193-558-1985) 
The Condensed Chemical Dictionary -(Hawley). (R-QD5-C5-1981) 
40 CFR Parts 117 & 302 

TLV and Biological Exposure Indices, American Conference of 
Governmental Industrial Hygienists 

GUIDANCE DOCUMENTS 

CERCLA (Environmental Federal Laws Reporter Volume 2) 
SARA (Librarian has copy by her desk) 
NCP (Fed. Reg. Vol. 53 No. 245 Wed. 12/21/88) 
RQLIST=40 CFR PARTS 117&302 
TAT Contracts Users Manual (Oswer Dir. 9242.4-0lA) 
Superfund Removal Procedures, (OSWER DIR. 9360.0-03B) 
Revised Procedures for Implementing Off-Site Response 
Actions (OSWER DIR. 9834.11) 
FEMA Fed. Radiological Emergency Response Plan (Fem 1.2 Rll) 
The Contract Laboratory Program Users Manual 
(CA 1.2, RCED 88-109FS) 



ADMINISTRATIVE RECORDS REFERENCES 

PUBLICLY AVAILABLE TECHNICAL LITERATURE 

1. NIOSH Pocket Guide to Chemical Hazards 
2. 49 CFR Part 171-179. Dot Hazardous Materials Guide 
3. Threshold Limit Values and Biological Exposure Innices for 

1987 1988 American Conference of Government Industrial 
Hygienists 

4. 40 CFR Part 260-280. EPA Hazardous Waste Regulations 
5. NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance 

Manual for Hazardous Waste Site Activities. 10/85 
6. Sittig, Marshall. Handbook of Toxic and Hazardous Chemicals 

and Carcinogens, 1985 
7. Hawley, Gessner G., The Condensed Chemical Dictionary 
8. 40 CFR Parts 117 & 302 (cited in Radium Action Memo) 



ADMINISTRATIVE RECORD FILE AVAILABLE AT THE FOLLOWING LOCATIONS: 

Queens Borough Public Library 
Woodside, Queens Branch 

54-22 Skillman Ave. 
Woodside, NY 11377 

U.S. EPA - Region II 
Removal Program Office 

Woodbridge Ave. 
Edison, NJ 08837 

U. S. EPA - Community Relations Trailer 
Woodside, Queens, NY 
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	Letter response to correspondence referenced above (Document #2-2.10-03) Re: Request for monies from CERCLA funds
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