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Authorization for Remedial Action at the Former Dow·chemical Company 
Facility in Madison, Illinois 

L. Price, OR 
The site of the Former Dow Chemical Company in Madison, Illinois, which is 
currently owned and operated by the Spectrulite Consortium, is designated 
for inclusion in the Formerly Utilized Sites Remedial Action Program 
(FUSRAP). This designation is based upon the results of a preliminary 
radiological survey·and other information described in the attached 
Designation Summary. The authority determination and preliminary survey 
report also are attached for information. 

The site has been assigned a low priority under the FUSRAP protocol, as 
the contamination is localized to overhead beams and limited in extent. 
Under present building use, it is highly unlikely that an individual 
working in or frequenting these remote areas would receive a significant 
exposure. Because the contamination is limited in extent and contained 
entirely inside the building, we recommend that cleanup of the site follow 
the proposed expedited protocol currently under development. We will work 
closely with your staff, the designation contractor, and the property 
owner to ensure that remedial action is conducted efficiently. . 

The effect of this designation on the FUSRAP baseline should be evaluated, 
documented and submitted for approval under the baseline change control 
procedures. 

Attachments 

-: .. 

{};:;!..~o-2-
Director 
Division of Off-Site Programs 
Office of Eastern Area Programs 
Offite of Environmental Restoration 
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INTRODUCTION 
The Department of Energy'(DOE), Office of Environmental Restoration, has 
reviewed the past activities of the Atomic Energy Commission (AEC) at the 
Former Dow Chemical Company in Madison, Illinois, and has completed a 
radiological survey of the site (Cottrell and Williams, 1990). DOE has 
determined that residual uranium dust levels in overhead beam locations exceed 
current DOE radiological guidelines (USDOE, 1987; 1990) for use of the 
building without radiological restrictions. Because of the inaccessibility 
and limited extent of the residual contamination, there is no significant risk 
to workers or the general public under current site use. 

From the results of the survey and a review of available historical documents, 
the DOE has concluded that this site shall be designated for remedial action 
under the Formerly Utilized Sites Remedial Action Program (FUSRAP) and 
assigned a low priority. The remainder of this report· summarizes the site 
information and the designation decision. 

BACKGROUND 

Site Function {Williams, 1991) 
The Daw Chemical Company offices and facilities in the St. Louis area supplied 
materials {chemicals, induction heating equipment, and magnesium ~etal 
products) and services under purchase orders issued by.Hallinckrodt Chemical 
Works, a prime AEC contractor. In 1957, Hallinckrodt subcontracted to Dow to 
conduct • ••• certain research and development ·work in g&mma phase extrusion of 
.uranium metal, ••• to be done at Dow's Madison, Illinois plant; •••• • 
According to the subcontract, the work was to be performed in monthly work 
cycles of 28 hours each for 12 consecutive months. The makeup of each work 
cycle was defined as 6 hours for set-up time, 16 hours for experimentation 
{extrusion), and 6 hours devoted to cleanup. 

In addition to auxiliary equipment and tool design, Dow supplied the use of 
its press, labor, and plant fad lit ies necessary to perform the work cycles. 
Hallinckrodt responsibilities included: procurement and installation of the 
auxiliary equipment designed by Dow; modifications to the dust arresting and 
other protective equipment required by pla"t area surveys made from time to 
time during'the course of the work; arrangement for complete survey of 
breathing zona air quality to be conducted periodically by the AEC Health and 
Safety Laboratory; establishment of a progra. for area clearance after each 
cycle; supply (to Dow) of the uranium billets allocated for each work cycle; 
and pick up of the billets or extruded metal at the end of a work cycle • 

.. ~· ,, . . ·:· •, .. ·:.~ . ,_. ', 
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In March 1960 the Uranium Division of the Mallinckrodt Chemical ~orks issued a 
purchase order for the straightening of Mallinckrodt-supplied uranium rods. 
Delivery of the rods to the Dow plant and pickup after the straightening 
operation was performed by Mallinckrodt personnel. Two rod straightening 
campaigns were identified in the purchase order. One was completed in 
December 1959. The other was completed in January 1960. Cleanup of the area 
after each campaign was identified and costed as a separate and distinct item 
in the purchase order. The actual periods of performance and the quantities 
of uranium metal involved in these operations. is unknown. However, the total 
value of the purchase order and the unit cost identified with lot size 
indicate that the quantity of metal involved was probably small. 

No other operation or period of involvement with the processing or handling of 
·radioactive materials at the former Dow Madison plant have been discovered. 

Site Description (Cottrell and Williams, 1990) 

Madison, Illinois is located northeast of st·. louis, Missouri, across the 
Mississippi River. The former Dow Chemical Company Plant is in West Madison 
at the intersection of College and Weaver Streets. The plant consists of a 
large, multisectional complex of ten interconnecting buildings with a total 
area under roof of approximately 1.4 million square feet. The area i.n ~hich 
the uranium extrusion and rod-straightening work occurred is located 1~ 
Building 6, a large multistory metal .building with concrete floors. The 
building is used by the current owner, Spectrulite Consortium, for metal 
extrusion and storage of equipment and parts. 

owner H1storx 
The Dow Chemical Company owned the stte until 1969. The current owner and 
operator of the plant is the Spectrulite Consortium, Incorporated. 

-Bad1ological H1storv and Statui (Cottrell and Williams, 1990) 

Hallinckrodt may have conducted cleanup of the plant facilities after uranium 
processing operations; however, no records have been located that provide 
details of the plant cleanup. Consequently, a radiological survey was 
conducted by Oak Ridge National laboratorY in Karch, 1989. Survey results 

' indicate the presence of elevated concentrations of Uranha-238 and ThoriWD· · 
232 in dust sampled frDII overhead beams 1n the building were the uranium 

.. ··.·extrusion and rod straightening work was conducted. The axiiiiWII uraniuaa 
.·,:surface contu1nation·.1n dust was 13.6 t1Ms the average DOE guideline, wile 

.. average uran1UIII contu1nat1on froaa 18 suples was 2.5 t1aes the DOE guideline 
. (USOOE 1987, 1990). . . 
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Authority Review (Williams 1991} 
In 1991, the DOE determined that it has the authority to conduct remedial 
action at the site (USDOE 1986, Williams 1991). This determination of 
authority under FUSRAP was based in part upon the following significant 
factors. 

Available records indicate that Dow was directly supervised by the Atomic 
Energy Commission (AEC} prime contractor. AEC staff approved the 
arrangements to use the facility and provided indemnification of Dow 

·against atomic hazards. 
As a part of the operations at the site, there were requirements 
concerning security, accountability, health, and safety. These were 
controlled by AEC directly or through its prime contractor. The AEC was 
expected to periodically monitor air quality during operations. The 
contamination at the site most likely resulted from airborne deposition 
of uranium on the roof support beams. 

The uranium machined at the site was owned by the government. 

AEC staff were substantially involved in the subcontract negotiation; as 
a result, AEC approved the indemnification clause. Hallinckrodt was also 
indemnified by the AEC; thus, AEC indemnified Dow against atomic hazards 
either directly by approving the subcontract or indirectly through the 
indemnification of Hallinckrodt • 

. DESIGNATION DETERMINATION 

Survey results indicate that there is residual radioactive contamination on 
overhead beams at the site. The DOE has authority to conduct remedial action 
at the site under FUSRAP. ·Consequently, the site ts hereby designated for 
.inclusion in FUSRAP. · 

... 
· On 'the basts of the ranking procedure of the FUSRAP protocol (USOOE, 1S86), 

the site is classified as a low priority site. This classification is based 
. : on the inaccessibility and ltmtted extent of the residual contamination. 

·Under current use conditions, there ts no significant risk of exposure to site 
workers or the general public. . 

' ; ~ .. 

. . ~ .· .. 
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SUMMARY 

During the late 1950s and early 1960s, the former Dow Chemical Company plant, now 
owned and operated by Spectrulite Consortium Inc., supplied materials and provided 
services for· the Atomic Energy Commission (AEC) under purchase orders issued by the 
Mallinclaodt Chemical Company, a primary AEC contractor. To date, only one Mnllinclcrodt 
subcontract with the Dow Chemical Company bas been found. Information in this 
subcontract indicates that research and development work involving gamma-phase extrusion 
of uranium metal was conducted at the Dow Chemical plant. The extrusion department of 
the former Dow Chemical plant where this work was performed is currently used by the 
Spectrulite Consortium Inc. for extruding aluminum and magnesium metaL It is the policy 
of the U.S. Department of Energy (DOE) to verify that such sites are in compliance with 
current DOE guidelines. Because documentation establishing the current radiological 
condition of the property was unavallable, a radiological survey was conducted by members 
of the Measurement Applications and Development Group of the Oak Ridge National 
Laborato:y in March 1989. The survey included: (1) measurement of indoor gamma 
exposure rates; (2) collection and radionuclidc analysis of dust and debris samples; and 
(3) measurements to determine alpha and beta-gnmma surface contamination. 

Tbc results of the survey demonstrate that Building 6, the area where uranium extrusion 
and rod-straightening work occurred. is generally free of radioactive residuals originating 
from former DOE-sponsored activities. Most indoOr radiological measurements were within 
the range of baclcground values for southwestC:r-': Illinois. However, :DfU. and =nt
contaminatcd dust was found on overhead bea."ll.' at the south end or Building 6. The 
major C:ontaminant . in the beam dust was Z»lJ with lesser amounts or ZDJb occurring In . a 
few locations. The maximum concentration of Z»lJ found in dust, 310 pCi/g. corresponds to 
a surface concentration or 6.8 x tot dpm/100 cm1

• This value is about 13 times the DOE 
average 2»tJ surface contamination limit oC SOOO dpm/100 cm1• 1bc average ~ surface 
contamination (18 samples) was 2.5 times the DOE limit. The preaence or~ in beam 
dust samples and thorium-containing magnesium-alloy objects (e.g., grinding wheels, shinu) 
CouDd throughout Building 6 arc not DOE related, but the result of a separate, licensed 
proccsa o[ the current owner, Spcctrulitc Consonium. Inc. The highest 2»Jb concentrations 
in beam dust samples (Sl, 1.B pCilg. and S8, 7.0 pO/g) were collected near the 
Building 6-Bw1ding 4 intctscdion. 

T'bese fJndinp suggest that past DOE-supported operations (I.e.. uranium extrusion and 
rod-&traightcnlng Ktivitb) were responsible for uranium-<X)Qtaminatcd beam dust in excess 
oC pJdcUnea in Bunding6. However, the coataminalioo is localized and limited in extent, 
reodcrinJ it hJ&hJy uolikcly that under prcxnl use an individual~~ in or frequenting 
tbese remote areas would rccdve a slgnifteant radiation aposurc. We recommend that 
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:r::~ ;.:·i~dditioilal:.~plng sUrvey measurements and sampling be performed to further defuie the • 
· · extent· of Uidoor Uranium contamination southward to include Building 4 and northWard 

throughout Building 6. 
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··'· .. PRELIMINARY RESULTS OF T1-IE RADIOLOGICAL. 
SURVEY AT '1'HE FORMER DOW CHEMICAL COMPANY. 

SITE, MADISON, ILLINOIS* . 

. -: ~ ·~. . ·. .• ·.: ... ;.·:.'': .. - .. INTRODUcriON .. 
·.·:-:··· . .. . :·, 

.:: 

· .. 
'· ' 

-~::· .··•· . . ··: · ... • . . 
.. 

... ' 

. Madison. minois, is located northeast o£ SL Louis, MiSsouri,· acroSs .the. MisS~ippi 
River (see Fig. 1). The former Dow Olemical Company plant, now owned and operated 
. by Spectrulite COnsortium Inc.. is in west Madison at the intersection o£ College and 
Weaver streets. The Madison plant was apparently owned and operated by the Dow Metal 
Products Division o£ Dow Olemical Company during the 1950s and 1960s. The plant was 
Sc>ld . by ~ .,c:hemical· in 1969. During the late 1950s and early 1960s, Dow. supplied 

·matCiiaJs.and proVided sCrvices £or the Atomic Energy Commission (AEC) under purchase 
. 'ordCD iSSUed bJ)bc'.MatlinCkrodt Olemica1 Company, a primary AEC contractor~ Materials 
· lupptiCd ·included 'ciieiniCats. ·magnesium metal products. and induction heating equipmen~' 

.. :~:··: .. :f~'daic:. only ~ric ~l subcontract with the Dow Olemical Company' bas been 
... £ound · (N.~ ,25034-~ March 15, 1957). lnfonD.ation in tbt, subcontract indicates that 

· ' ·· (~·and 'devetOpmeiit (R&D) work involving gamma-phase extrusion o£ uranium metal 
. was to b:c co,Dd~ _at· the Dow Olemical Company in Madison. n~iS. Repartedly, the 
R&D Work was perfo~ in monthly work cycles o£ 28 h each for 12 consecutive months. 
Each Work qclc.was defined as 6 b for setup time. 16 b £or experimentation (extrusion), 

. . an(6 h for ck,anup operations. In addition to auxiliary equipment and tool desi~ Dow 
. iuppliccl'.tbc' uSC or its press. labor, and plant £aa'Utirs necessary to perform the work 
'c:yclea.' .. ·::·:. / . 
..~ ' .... ·. .. . ·. •'· . ·.. . .. . ; : ; . . . . . ' '· ·:·.· Mallinckrodt OlCmical Company's responsibilities as outlined. in the DoW Chemical 
subcootlict wctc (1) procurement and installation or auxiliary equipment designed by Dow; 
(2) '~tioni. to the dust-arresting equipment and other protective equipment required 

<>:· ... ·• . ~ .. , by:;· planf' ·area surVeys made fro~ time to time during the course or the work; 
7': ... : ·" . (3) arrangement [Or a complete survey o£ brcathing·ZOOC air quality to be conducted 

. pcriOdicaUY by tbc .AEC.Hcalth and Safety Laboratory; (4) establishment or a program ror 
. . .· ,, area dearaDCC after CICb qdc; (5) supply or the \lranium billets allocated for a work cycle 

:, .. (aentativcly determined as 20 billets) to Dow; and (6) cleanup oC billets or extruded metal 
.. ':.f at. the cooclusion oC a work cycle.' . · . 

fC-f.·":~;.~~::~<:J!.:·;..; ~.{~' \·;~:':1.-.''~~;;t;~;-~:~f-~~0~,.< ;,.;'i;'/\~;:>:' .~~·· .·.; . ~ . . . . . . . . . . . . 
·· .' ·. ·•. ~~; ·~:·: A iCUCb d the mcs: oC thc ConDer AEC Wddon spring Feed Material Plant ·covering : 

. ~:~the~ JUly 1957 wou&h NOYCmbet 1965 found oo1y ooc purtbasc cider that InVolved 
. · .• ·~.~.'. :.;: •• •·•· ~~; J·. :. ·• '.' •. ~.· .. ~ ~. ·. : .. · ... ·· .• : ... •' ~·-. . '· . . . . . . . ' ' .. .. ;,·r~~:~:..'if;";:ii><,, , • . .. '· •: ., ... ·, .. ; _,· .. ·: . 
···.u. . .. '' . .·• '' . ,. ' . . . . . ' " . . . ' .. ; .~ ~ ~ IGIW'J .... pabmcd bJ mcmbaS ol tbe Mew UDall AA6=-!m& lad l)etrdopma'lt Group otlho'' 

Hcaldl .S Sa1dy R.aclrdt Dhtdoa II Oat JUdJIII Hllicall ~ uodet. U.S. DOB COIJI!Id 
D~Rllal.· 

1 
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the p~ing or handling of radioactive materials at the Madison Dow plant. This purchase 
order was. iSsued by the Uranium Division of the Mallinckrodt Chemical Company in March 
1960 and Wa5 for the straightening of Mallinckrodt-supplied uranium rod. Delivery of the 

. rod to the Dow plant and pickup after the straightening operation were per!ormed by 
. Mallinckrodt personneL 1\vo rod-straightening campaigns were identified in the purchase 
order~_. One was completed in December 1959. The other was completed in Janucuy 1960. 
aeanup of. the area after each campaign was identified and costed as a separate item in 
the pUrchaSe order. Actual periods of performance and quantities of uranium metal involved 
in. theSe ·operations are unknown. However, the total value of the purchase order and the 
Unit co5t idc:ntified with lot size indicate that the quantity of metal involved was probably 
5maiL No other operation or period of involvement with the processing or handling of 
radioa~ materials at the former Dow Madison plant has been discovered.' 

Both the subcontract and purchase order descn"bed above indicate that the Mallinckrodt 
Chemical Company was tuponsible for cleanup of the plant facilities after completion· of 
operations involving the processing of uranium metal and health and safety during the 
operati()ns. HoWever, no records have been found· that provide details of Mallinclcrodt•s 
health" and safety program at the plant or the degree of success of the cleanup operation. 

. Th_e ~ubContract and purchase order indicate that Mallinckrodt retained accountability for 
the. uranium metal throughout the operations and was responsible for removing unused 
metal, fiilisbed product, and residues from the plant. Records showing the configuration and 
quantities' of.uranium metal involved in these operations have not been found. Additionally, 
dOCUmentS".describing the plant layout during the 1950s and 1960s have not been obtained.' . . . •,; ... { ~ . : .· 

The eXtrusion department of the former Dow Otemical plant where the work was 
performed is currently used by the Spcctrulite Consortium Inc:. Cor extruding aluminum and 

· magnesium metal . . . .... . . . 

It is the policy of the U.S. Department of Energy (OOE) to 'Verify that radiological 
conditiOns at such sites or faca1itics comply with DOE residual radioactivity guidelines. IC 
·dCviation from the guidelines is found, remedial actions shall be implemented (where DOB 
has_ the ·authority to do so) to correct arry unacceptable condition. The uranium extrusion 

.. and ro,d-:atraightening processes with which the Madison site was involved were relatively 
·. : amaU scale and do not represent. I potential Cor signifacant radiological contamination. 
. HoweVer, there is a limited potential Cor residual radioactive materials to be present In 
. Cxcesl of DOB guidelines at the site of the uranium c:xtrusion.2 

_ . · .. . . · · · .... : &cause no documentation has been discovered to establish the current radiological 
~§;;~;;'.- ':;'·· :· ,, ~:,~~UolJ. .i.n. and around the buDding In which the uranium extrusion and rod-straightening 
;:::/'; ~ ~\ :::.' '•-: ··~·;\;work ... ~ Oak' Rid National Laboratory (ORNL) conducted I preUmlna IU 

;,.->- ·•·. ·: •··, ,. -~ :;:at.~'requcst oC DOB t! obt:iui"JitC Rddual radioadivity infonnatioa -rucb wouJdrysu;: 
•··· :·.. · . . by DOE Cor. fndudoa 0r elimination from further conddctation in the Formerly 
· . · RcmcdiaJ .ktion. Program (FUSRAP). 1bc SUI'YCJ was conducted by ORNL 

1989. The remainder. ·oe. this report diseuacs sum:y procedurca and results. 
··~ ·, r.!·. ·,: .• , ' : '•· : , . • 
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SITE DESCRIPTION 

. ·• 'Ibc Madison plant consists of a large, multisectioned complex of ten interconnecting 
buildings. The total area under roOf is estimated to be 1,458,375 ft

2
• The area in which 

·. p&Si. uranium extrusion and rod~straigbtening work occurred is located in Building 6. 
·. Because· this building is in actiyC use by Spectrulite Consortium Inc., survey activitieS were 

limited to off-shift hours duriDg the weekend. Building 6, a large, multistory metal building . 
with conaete Doors, is cuirently used in metal extrusion processes. Much of the building 
area is used for storage of various equipment and parts. Several indoor views of Building 6 

. arc shown in Figs. 2-6. Figure 7 is a diagram of the entire plant complex (note that shading 

on the figure indicates areas surveyed). 

. SURVEY PROCEDURES 

. -~ • ! : ·.: . . . . .. . . . ' .. . '.' :. . ' . . 
. . ;.: The radiological survey included: (1) gamma scanning at accessible Door and wall 
surfac;cs throughout the building and on overhead beams; (2) collection and radionuclidc 

.· •i.nalysis. or indoor dust and. debris; and (3) determination or cfucct and. remcivable 
·. beta~gaDuna and alpha activitY Jevels on overhead beam sunaces. A comprehensive 
.cJc.scrlp~n of the survey methods and instrumentation used in this survey is provided in 
Pro«dum MtUWJJI fot' 1M . ORNL RJuliologiaJI Survey .ActivilitJ (RASA) Program. 
()RNL/lld-8600- (Apri11987).' ... ' . . 

, ... Using a portable gamma scintillation [sodium iodide (Nal)] survey meter, ranges of 
'·,. ·.· .. . 

. cxpoiUre rates were recordel! by scanning near the Door and on selected wall and beam 
_,surface~ or. Building· 6.' n;Ul·gamma . dose rates and total alpha activity levelS were 
· .. detelmlncd by direct measurement on overhead beam surfaces. In addition, smear1 we~ 
· ·. taken on overhead beamS to assess pogible removable alpha and beta-gamma activity levels. 

SaiDplcs · o~ indoor debris and overhead beam dust were coUected from locations wilhout 
. , ~gard , to ·· gamma -kvcls (Le.,· systematic sampling). The samples , were analyzed Cor 
· · ndionucUdc contenL Figure 8 provides a diagram or Building 6 showing overhead beam 

.locations and numbel'1. 
..... 

. . 
·,_,:SURVEY R.ESULTS 

_'::_:> • ~~';_:·:;:' APP~ DOB luidcn~ for si~ bdudcd within FUSRAP arc aummariz.ed ln 
. _,Table 1,. (ret 4). Typical radiation blckground lcw:k and c:onccotratlons oC. · sc1ected 

·· ·· ·.· rirdk)niicUdcs ln. soil .amplcl,.,~ .. ln the I()Utbwc:s&em IUinois area arc prCsentcd ~ ~.: . ;;1."~ 2,(ret S).1bcSC,data arc~ for comparisoo wl1b IW\'C)' results. Wilh the . 
· .. · ~ of measurements of remoYablc ldlvity. wtUcb arc reported as· net disintegration ·· · · · 
~~an dircd measurements. ~ted In this report arc &rosa rcadinp; background 
ndl•tlon lcYds baYc DOt bceD Jubtractcd. Similasiy. backpouod c:onccntradonl have not 

· beeD -~ from pdjonudidc concentrations in dust and debris umplcs. 
'.· .. · . . : 
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BUilDING SURVEY ., ... 
.. . 

· Gamma El:pocure Rate Measurements 
. ...... 

: Near~surfai:C scan measurements of the concrete floor of .Building 6 generally ranged 
from 3 tO 7 pR/b. Slightly higher gamma levels were measured on contact with the interior 
and extenor·walls. These levels are within the range of gamma levels normally found 
ass0clated5~Withconcrete_ block. buildirig materials and are due to naturally ·oceurring 
radloa(;tMtj in the materials used to make the blocks. A diagram of Building 6 with ranges 
of gimiria exP<>sure rates is provided in Fig. 9. The floor gamma levels are below the DOE 
indoor guideline of 20 pR/h above background (fable t). Highest indoor gamma exposure 
rates (tOO pR/h) resulted from contact measurements of a piece of magnesium-alloy metal 
that contained mrh. The metal piece was found at the east end of a metal stretcher piL 
N umero\Js . other items (e.g., grinding wheels, shims, spacers) similarly composed of 
magnesium-alloys were found throughout Building 6 and measured as high as tOO pR/b on 
contacL Although several of these items bad contact gamma exposure rates that exceeded 
DOE gwdelinCs, these items Wc:re fabricated from thorium~ntaining magnesium-alloy and 
resulted frOm· Cur-rent operations. These findings were brought to the attention of plant 
management, and the source from the metal stretcher pit was subsequently moved to 
another. part of the plant licensed to handle these materials. 

... : __ ... : · .. _: :. : .~·~.'·>: ,.-: ' . : . . 
· · ' Iri ·&ddi~n to floor and waD surfaces, selected gamma readings were taken on contact 
with Overhead beams only. The range of these measurements was 1 to 4 pRJb (sec 

· . Table 3~ These very low gamma levels are due to the shielding properties of the iron 
be8IDs and distance from the floor surface. 

~ AdMty ~ aod ~~Dole Rates 
·. : :· ·;···.: .. · .. .'~:·. ; .. · . 

. · .·tablc3 lists measurements of direct alpha and beta-gamma contamination levels made 
on 'overhead beam surfaces. Alpha lcvcls ranged from below minimum detectable activity 
(MDA)• values ( <25 dpm/100 em~ to ISO dpm/100 an2

• All direct alpha measurements 
are lower than the DOE guideline of 5000 dpm/100 cm2 (average contamination limit) for 

.·.the_ uranium alpha emitter (Table 1). Beta-gamma dose rates on overhead beams ranged 
from <0.01 to 0.06 mradnl. These values are below the DOE surface· dose rotc limit oC 
0.20 mradnl &Vcragcd over not more than 1 m2

• 

\::~::.{: ·. :>.-.-.··-._;.·.~~: ~:. 

smear aod SaiDplc AnaJyies . 
. ·~ :··.·-· ~:.. :: 

' ~-·~ ,-.; ... - . ' 

. /:\,: -'.: ·~ :_ ·., ·::: .. ::. ~-il.-o!. ~is or suiCm taken on overhead beam surfaca (Table 3) shoWed that 
·•.··. . -. · aU ~lc_ alpha and beta-gamma activity Jc:w:k were bclow thdt n:apectivc MDAi wilb 
. · .·: .-.~,~;· tbc(¥P~:or a smear sample taken at the wcat section oC beam Z48-DD48. .. At that 

. ,, •. ,., ... : ,. · .. _,_:._ . Joea~ the alpha activity lcYcl was 12 dpm/100 art,· a value bclow DOB ·guidelines 
··i· :r;~~):~;~~·~'~;.:·.~_:·::-( ·. ·::;~ . . ·.·· ,· - . ·. :::: c· .• 

. ..... 

. . ·. --.: ,eo'Jbo ~osuumtm-tpedtlc MDAa rar dlteclty mea~Urcd ltld raJXMblc alpba ncbloa bds arc 2S and 10 
· · · dpal/100 ar/-, rapc:cdwdy. For dirccsty meaRJrcd and rctnCMble bcta-pmma ra.:ilcloa, lhc: rcspccd~ MDAi .. 

. arc 0.01· ~ Md 200 dpm/100 az?-. . · 
.: ... ·;,'.:!I.·:· .. 

.··_.;' .... _ .... 

·· .. ··,·. 

.. 

' 

. _. 

>:' ... ;~l~::~. 
.~.' .. · . 
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. , . Eghteen systematic (S1-S18) dust samples were collected from overhend ~ locations 
as shown on Fig. 10. In addition, a systematic debris sample was collected from the pit area, 
-15 ft west of the Z48 column (S19), and from the metal stretcher pit (520). Results of 
the analyses are given in Table 4. Concentrations of Z215Ra, mrh, and mu in dust samples 
(S1-S18) ranged from 0.22 to 1.3 pCi/g. 0.48 to 7.8 pCi/g, and 3.7 to 310 pCi/g, respectively. 
Each dust sample was collected from an area of -200 cm1

• The radionuclide concentration 
(pCi/g), the total sample v.-eight (g), and the area of collection (200 em~ were used to 
calCulate the radionuclide surface contamination in units of disintegrations per minute per 
100 cm1• These values v.-ere compared to their respective average surface contamination 
guideline limits given in Table 1. · 

All dust samples had DIRa and mrh surface contamination below applicable DOE 
guidelines (except sample S8, which measured 100% of the mrb guideline value). 
Rad.ium-226 contamination ranged from 40 to 46% of the guideline value and averaged 
-43%. Thoriwn-232 ranged from 9.0% to 100% and averaged 45%. All averages were 
below guideline limits. Uranium-238 surface contamination ranged from 10% to 1360% of 
the guideline limit and averaged 250% of the guideline. Figure 11 depicts the areal extent 
of beam dust contamination. 

SIGNIFICANCB OF FINDINGS 

Suivey results demonstrate the presence o£ elevated concentrations of nltJ and mrh 
in dust sampled from overhead beams at the south end of Building 6. The maximum 
uranium surface contamination in dust was 13.6 times the average surface contamination 
guideline limit of SOOO dpm/100 an1 in sample S12, wbcrc ~ co~ntrations of 310 pCi/g 
were measured. Additionally, the average ~ activity from 18 beam dust samples was 2.S 
times the DOE W:i.'ge ~contamination limit of SOOO dpm/100 c:m1• 

It· should be noted that the presence of ZDJh in beam dust samples and thorium
containing magnesium-alloy objects (e.g., grinding wheels. shims) round throughout 
Building 6 arc not DOE related. but the result of a separate, licensed process or the 
current owner, Spectrulite Consortium. Inc. The highest ~ concentrations In beam dust 
samples (St, 7.8 pCi/g. and S8, 7.0 pO/g) were colJcctcd near the Building 6-Bul:ding 4 
intersection. 

In genera~ low IC\'cls of gamma radiation were measured OYCt accessible concrete Ooor 
areas (3 to 7 pMt) and on contxt with the interior and cxtcriot building walla (8 to 
9 pRJb).. All. elevated gamma IeYda found indoors resulted from matcriaiJ composed or 
magncsium-aUoy metal which contained Zl%. · · 

.· ..... 

. . · ... 'I'beae findinp sugpt that pat DOE-supported operations (i.e., uranium extrusion and 
· · rocktralgbteningactivitics) were responsible Cor uranium-<:ontaminatcd beam dust In ca:csa 

·'·' ·.· oC guidclinea In Building 6. Howcvct, the coataminalioa is localized and UmJtc:d In extent, 
rendering It biJbly un1ikcly that under present usc an iodMdual working In or Ctcqueatlng 
tbcsc remote areas wouJd-rccdYc a stgnirant ndialioa oposure. We recommend that 
addilioaaJ scoplng wney mcasurcmcnts and JaJDpling be pd'ormcd to further dcf"mc the 
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~nt. of indoor uranium contamination southward to include Building 4 and northward 
througho~t Building 6. · · · · 

~ :: -::_::'1_{! ~-:~)"::.·.. · . 

• •· ;·~;·:.:···:·.···\"i':'i:( . . ·. 
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, Gamma radiation 

.. ··-· .;,":...:-·- ... 
Surface contam
. · · iDatJoif · 

Indoor gamma radiation level 
(aboYc background) 

DU, U-natural .. 
Total residual mmmum 
Total residUal average 
Total r.:sidual removable 

Beta-gamma emiuers.l 
Total residual muimum 
Total residual average 
Total residual removable 

m-rt. lb-natural 
Total residual maximum 
Total residual ....eragc 
Total residual removable 
~ transurania ·. 

Total residual maximum 
Total residual ....erago 
Total residual removable 

Surface dose rate averaged 
over not more than 1 m.2 

Maximum cSolsc rate In uq 
100-cm2 area · · · 

:··.:· ... 
Mulmum permissible macentratlon 

or tile roUowln& racUonucUcScl 
In son above backpouDd 1cYels 
....crap OYCt soo-ml area 
~ 
Z»fh 
a»sta 
2»Ra 
2:1ltJ 

15,000,;dpril/i00 em2 · . 

5,000 dpm/100 cm2 

1,000 dpm/100 em1 

15,000 dpm/100 em2 

5,000 dpm/100 an2 

1,000 dpm/100 em2 

3,000 dpm/iOO em2 

1,000 dpm/100 em2 

200 dpm/100 em1 

·:·. 

300 dpm/100 em" 
100 dpm/100 Cm." 
20 dpm/100 an" 

0.11> mradlb 

1.0 mradlb 

5 pCI/g averaged over 
the first 15 an or 1011 
below the surface; 
15 pCI/& when averaged 
OYCt 15-an-thlck lOll 
1ayen more than 1!i em 
bdow the surface 

DcriYcd (alto apcdlk) 
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·. Table 2 BacqroaDd radiatioll Jcvds and ~tratioos of selected 
· · ·· ndlooudidc:l ill soil samples takal iD southwcatenl Dlinois 

. . ... ·. 

::.:·,-t·_,:;>:.';.,: ,·, ;•: .. ~::~'(\~~:- ;'_. 

Radiation level or radiosiuclide 
concenuation 

. of i'adlation measurement 
rv.:.>;-:::,_~r, ~plc:" 

Range 

7-11 

t.o-1.2 
().88-i).93 

t.o-1.1 

9 

1.1 
0.90 

·1.0 . 

. . > ~th the exception or 2»Ra cono:ntratlons that were derived rrom twO sampling 
· loCatioii,St ~ues were obtained from three Jocatlons In southwestern lllllnols.' 
; :'j'> ,;;·,c: . 
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· .. -. 
.·."': 
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Beam 
DWDbct 

z,&S.OI)&S
(uppet)l 

7,45-0I).&S

~t 

7.46-00.&6 

7A7DOO 

l.Ocadolt' ;: 

West 
Center 
East 

West. 
Q:llt.cr 
East 

West 
Q:llt.cr 
East 

West 
Ctllt.cr 
East 

7.4&-DD'S '-: - . West 

·--~};·· 
... 

7A9-DD49 i' , West·:·.'. 
:~;:~:-.: ~~::-:-

. Z.SO.DD50 ._:'"~:-,West.·.:.:· 
. Q:llt.cr 

: ' East-~·~.:·. 
.-.:: ·-:~(_:.. ·;~~~;-_ .. ·- ~ '';/:· 

. ··;,_-~~:~:t~lfi;:.:£~~::~~--. 

2 
2 
2 

2 
2 
f 

2 
3 
2 

2 
2 
1 

2 

" 1 

2 
2 
1 

1 
2 
1 

Bcta·gaDlma dose 
. Alpha rates atl an 

(dpmlloo em~ · (~) 

<lY <0.01' 
29' <0.01 

109 0.01 

<25 <0.01 

29 0.02 

I I 

(/J 0.02 

<25 o.os' 
89 <0.01 

49 0.02' 

49 OJY:I 
49 ().03 

149 o.o2' 
<25 o.m' 
<2S <0.01 

49 <0.01 

109 o.W 
49 <0.01 

(/J 0.01 

<25 o.os 
49 0.01 

.. -.. ·· 
······ . 

.. .. 
Removable contamlriatlon 

Alpha . . Bcta~gamma 
(dpm/100 an~ (dpril/100 em~ 

I I 
I 1 

<10" <'21X1' 

I I 
<10 <200 

I I 

<10 <200 

I I 
<10 <200 

<10 <200 

<10 <200 

<10 <200 

ti <200 

<10 <200 

<10 . <200 

<10' : "<200 

<10 <200 

<10 ... <200 
.... 

<10 <200 
<10 <200 

I I 

... -~ 

. '}}~fl~::'t!H 
oust·: . 
sample~' 

S7 
I 
I 

I 
I 
I 

I 
S8. 
I 

S9 
SlO 
I 

Sll 
S12 
I·'' 

f··· ··:~-' 

~ 

·.··· 

.... 

S13 :.-:. o 

'~t~J;!!; ~· ' 
··(_,~;.'{}1j< ': : 0 
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.::; . .<~,·: ... ·· ... ::: .. ,;;<j- .. 
. '· .. . . . ..,.,_......_ 3 ~'allldD~ . ::···:,.- •. ,.',!--&...-.. .. \_ . 
. ,, ·. -·_. .. r.:!· ... _ ~?~~--· :. ·: ·--~ : ··; · . . . : ,. :r/fi ::- -

. .. , ~~i_·J::~·~; ... 
: ~-: \---.: . 

. .' . . . ~--
-~ ,..: ..... \ . 

. __ .. -. 

'.•1. 

'~;:;;Ji',!k~t~:.t~~\:.;:E.?> ... :"~i~~ ~·: Lb~:·~~~ , . 'i;~)~jj,sf:: '· 
Beam -•·.·+ surface· Alpha·· mocsattcm· · Alpha ··Betagamma·,·- ·'Dust··::·-':''''· 

DUJDbc:r. ~-> ·-~~ :t'. , (I&Mt> · · (dpiJl/1~ ~~· <mrBdlb> · ··-· (dpm/loo ~~ (dp~-~ em~~~ -~P~~-.-~::l?(·: 

Z.Sl·DD51 : 

ZS2·DDS2 

ZSJ.DDSJ 

7.54-DD$4 

ZSS.D05S 

Z.S7-DD57. 

West 
Center 
East 

West 
Center 
East 

West 
Center 
East 

West 
Center 
East 

West 
Center 
East 

West 
O:ntcr: 
East 

I 
2 
I 

I 
2 
I 

I 
2 
I 

I 
2 
I 

2 
I 
2 

I 
2 
I 

I• 
2 
I 

I I 
69. 0.02 

I I 

I I 
<25 0.02 
I I 

I I 
29 0.01 

I I 

I I 
29 <0.01 

I I 

<25 <0.01 

I I 
<25 <0.01 

I I 
<25 0.01 

I I 

I I 
. <25 . .. : . , , <0.01 

: . .. :·~/-_.::· . . •:··_ .. :: -:[-, 

. . \ 

I I: 
<10 <200 
I :"I 

I I" 
<10 <200 
I I 

I I 
<10 <200 
I I 

I I 
<10 <200 
I I 

<10 <200 

I I 
I I 

I I 
I I 
I I 

I I 
<10. "<200 

I 
. . 

~; .. , .. 
. :, 

!- .•• 

. . -: .-

. :.-: .. ,. ... 
Sl5., .. 
I·::·-·· 

I 
S16 
I 

I 
I 
I 

I 
Sl7 

I 

I 
I 
I 

I 
S18 I-. 

~ 

.. ·. 0 

····.-~};; __ ,, __ .··~;:-.... · 

Kd:?.}~:~~-~; :/i:•"., ... );;~ 
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. . ~ ... 
. . ~;_ 

. :.~< . 
: .··: 

·- '.; ·fi.; ~=-~~:.\' .... -.· 
.."I 

.... 

-.. ~. 

. ·.~ 
aposurc 
·.rate at 

;-,._-_... . ; ~ ·,-;• :: 

~~ .. (. 

,. ___ '. 

... ,· :'_ .... 

Beam 
•amber· 

!": .... ~ 

., ~ 

•. :;; l«;aoog. . 
-!·: ... _._,: 

z6t-006t ·t·'~~. 
·· ·d~ast · 

W.CS.W . ···West 
• ·Caucr 
'·East 

W.c6-Z46 · . . ... West 
. Ceaucr 

···'East 

WC-ZA? • · West 
··.··caucr ... East 

W48-ZA8 West 
Ceaucr 
East 

W49-Z49 West 
.Caucr 

... East 
·-!\~. 

.· ~ ' ; . . . 

!E,,,;, ;f~:~:t£1~~5;~~:. . 

. lurfaco 
~ CuM) 

I 
2 
I 

I 
2 
2 

2 
3 
2 

3 
3 
3 

3 
3 
2 

2 
3 
3 

3 
2 
3 

~ .. 
··.· · . 

. Alpha. ' 
(dpcWlOO cml) ·•· 
. . .. ~··.· 

I 
<25 
I 

I 
3S 

<25 

55 
26 
53 

53 
53 

<25 

35 
3S 

150 

35 

" <25 

<2S 
35 
3S 

&ta'-PiDm:a dose 
ratca ·ail em 
.. ( llllldAl) . 

r 
<0.01 
l. 

I 
<0.01 

o.oz 
<0.01 

0.01 
0.01 

<0.01 
<0.01 

O.Q3 

<0.01 
o.oz 
o.as 

. ~0.01 
'<0.01 

0.01 

<0.01 
o.ot 

.. 0.01 

-·-----------·-· 

-·· .. :_; 

Removable conta.nifnatJon . 

·.·Alpha Bcta~galnm. 
(dpm/l(X) cml) ·· .. (dpm(loo cml) 

. . . :·····-:·--.'·. . 

I l I 1 I I 
I I 

<10 <200 
<10 <200 

<10 .<200 
I I <10 <200 

<10 <200 
<10 <200 
I .I 

<10 <200 
<10 . <200 
I I 
I .':!' 
1 ./ .· 

I I 
I I 

<10 .. <200 
I ·I 

_.'{ . 

. . 
; .. 

. · .. 

Dlist. ·. 
saJnl~· ~-. p ·. ·.· ... -
I 
I 
I 

I 
I 
f 

I ti 
Sl 

I 
, 

I 
S2 

I 
I 
S3 

I 
I 
S4 

'I' . .. : 0 

·}~· ··.·~ 

co 
_.:: -~ :_~-~- C) 

C) 
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> ,., · ,. ··:r·,~:" '~;, Gaauao 

::..: :<~. ·:.. cxposuze 
.. , .·.rate at Beam 

llambcr ·:Locatio~·. 'I1Ufacc 
CuRAI) 

WSJ.zst 

w.52-ZS2 

\\'S)..Z,SJ 

:.West 
'a:nter 

Ease 

West 
Center 
East 

·West 
Center 
£as& 

~··,West 
. Center 

·' £as& 
. \V$6.2.56 . West 

'Ctnter 
£as& 

I 
2 
I 

I 
2 
I 

I 
2 
I 

I 
2 
I 

I 
2 

> ~· S49.W.C9 ·.-.' West 
Center 
East 

I 

.• .. ~ 

{!2_~~~·-

SS2·WS2 

:· 

. ;.·. 
·. 

··.·· 
·~· 

West. 
Center":-:-·· 
East': 

I 
3 
I 

I 
2 
I 

r~.:<t:'r ... ':~:3:~~~; 
~ :-:~(.~;:>. 

· ·>~(r·~·~u~~~tiv·:.:~' ·. 
· · · · ' COntamination· , . . 

·. l•·t·,.· 

Alpha . 
(dpUVI_OO an2) . 

. ·.'• .. _- .. 

I 
<25 
I 

I 
<25 
I 

I 
<25 
I 

I 
<25 
I 

I 
26 
I 

I 
<2S 
I 

I 
<2S. 
I 

., 

· ' Bet&-P.nWa dose 
. ratQ an em. 

( IJUad.t1l) . 

I 
<0.01 
I 

I 
0.01 
I 

I 
0.01 
I 

I 
<0.01 
I 

I 
<0.01 
I 

I 
<0.01 . 
I 

I 
<0.01·· 
·I 

.. \ 

-------

.. 
: .. -~; 

:-;): -~-- · ... ~ .. ::\~~;;: ·_:- .. _-.•.·.· 

.. : .. ~-f~,;;;:f~,·~;·: .· . .,. 
:'--· . ; 

.. • ·_.-

~ ...... ;, ; : . ·. :. 

. .. Removable conlainiDauon .: 
. .. ·.;_._._ . 

·.·• 

. :· ...... Alpha .· 

(dpinnoo em~ 

I 
I 
I 

I 
<10 
I 

I 
I 
I 

I 
<10 
I 

I 
<10 
I 

I 
<10 
I 

I 
<10 
I 

Bera-.Pznma 
(dpD¥JOO ·em~ , 

I 
I 
I 

I 
<200 

I 

I 
I 
I 

I 
<200 . 

I 

I 

Dilst · .. 
. sample'· .. ·.•· . 

I 
ss 
I 

I 
I 
I 

I ·~ 
S6 
I 

I 
I 
I 

I <200. .. :1 .. ... , 
'I ·- ...... 

.I ['":-: 
<200 I I I 
I I . . 0, 

·<200. 
, :::·L, 

. -~' · . 
. ··. 

··· .. ·· 

. ~: -. · .. :: :. 

··-. 



' 

;:£;~:; 

-·: ·. 

;.-.;··. . ~.:(t<· ... 

tif~:~~:{~.;·_~f~~'}t~ : : 
. ,,; 

Beam 
Dumbct 

SS6-WS6 

SS9-WS9 

<:· 

Locatiog8. 

West 
Caltcr 
East 

. ·.:.~:· 

.. :.tf 

.CJam!D&· 
,aposurc 
<rate at 
·. surfaGc 

. . (IIRJb) 

I 
3 
I 

I 
l 

. ·. ~~·~~~~~/,,····. 
. . .., r. mtamination . 

~ '. .·· 

Alpha . 
(dpm/lOO.c:m~ . 

I 
<l.S 
I 

I 
26 

. .. 
Beta-gamma dose 

rateS at 1 c:m 
.(~) 

I 
<0.01 

I 

I 
<0.01 

I 

. ~ ... ··:·:r::'{.::~.: .. ... :·· 

·:···· ·!: . ~ i_ :.:. : ••• ··:. 

,, .. ·, 

Removable contamliiation 

Alpha . Beta-gamma Dust· 

(dpm/100 an~ (dpm/100 an~ :.·aamp~ 

I I I 
<10 <200 I 
I I I 

I 

I I I 
<10 <200 I 
I I I 

__ ...,.-ooFJa.lO. ·t! 
'See Table 4 tor.ualytkal raolts. 

West 
Caltcr 
East I I 

~ t!IJckntSS Oil beam < 1 em. i'fbo ~AstnUDCDt-apcclfiC mlAimWD detcc:tab~ aaMtk:s (MDAs) for dlrcctly measured and removable alpha radiation levels arc 25 and 

10 dpm/100 ar. rcspcahdy· . ' . , -no lldtnUDCill-lpCCifk: aUAimWD cSetcc:tab~ aaMtk:s (MDAs) for dlrcctly measured and removable beta-gamma radiation levels arc 

·0.01 mradl1l ucS 200 dpm/100 ar, rcspccth'dY· 
l)dcawemcDl DOt made or sample DOt tatcA. 
1\Jpper beam bef&hlls estimated 10 be 2A ft from cooaete Ooor sudacc. 
'Lower beam bef&hlls estimated 10 be 18 ft from cooaete 0o.1r surface. : ·. . 'PrimarilY beta CODtamlnatJoG after dust rcmowL White material bcDCath dust at west and center or beam. ~primarily bela coatamfnatln11 after dust rtmCNI1 at ceotct or beam and at east end or beam. Oray to rust-colored material at center or 

beam. . 

. ~· . 

0 
cD 
(}'1 

.r» 
0 

· .. ,· .. ·.o 

.4 

$ 

' . 
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. Table 4. ~traticms of nwooudides in beam dust and debris samples 
at the former Dow Qemi::al Company site 

RadionucUde concentration (pCi/g) 

sa'mpte· 
. :.ro;~_:: .- .- Locatiolf 

Beam dust Sllmpler 

. Sl W46-Z46 Center 1.3 ± 0.11 7.8 ± 0.28 45 ± 4.4 

S2, W47-ZA7 East 0.49 ± O.()!l 3.6 ± 0.20 54 ± 4.0 

···53 W48-Z48 East 0.70 ± 0.05 5.0 ± 0.11 130 ± 4.4 

S4 W49-ZA9 East 0.88 ± 0.08 4.8 ± 0.19 89 ± 8.0 

ss W51-ZS1. Center 0.57 ± 0.04 1.3 ± 0.07 10 ± 1.0 

.S6' . :WS3-ZS3. Center 0.41 ± 0.02 0.66 ± 0.04 6.2 ± 1.5 

:~1 .. 7AS-DD45 · West 0.36 ± 0.03 1.3 ± 0.06 6.2 ± 1.6 

s8 .· 7A6-DD46 Center 0.92 ± 0.04 7.0 ± 0.11 160 ± S.3 

.59 7A7-DD47 West 0.53 ± 0.03 3.2 ± 0.07 so ±22 

. S10 · 7A7-DD47 Center 0.82 ± 0.05 6.3 ± 0.12 200 ±·s.s . 
.: Sll. Z48-DD48 West 0.47 ± 0.05 27 ± 0.12 49 ± 3.5 

·--512" -~oD48 center 0.54 ± 0.04 3.1 ± 0.09 310 ± 5.1 

•- S13 _: ZA9-DD49 Center 0.47 ± 0.06 29 ± 0.14 170 ±8.2 

S14. ZSO.DDSO Center 0.69 ± 0.06 3.3 ± 0.13 130 ± s.o 
. S1S._ ZS1-DD51 Center 0.34 ± 0.02 1.1 ± o.os 43 ±2.5 

. S16. ---. ZS2-DDS2 Center 0.27 ± 0.02 o.B3 ± 0.04 1S ± 0.71 

S17 ZS4-DDS4 Center 0.22 ± 0.01 0.48 ± 0.03 7.5 ± 1.1 

-. S18 ZS7-DD57 Center 0.35± 0.03 0.64 ± 0.06 3.7 ± 0.91 

.. ·-.·· ', .. 
DtbriJ StJntpld 

·. S19.' . d• 0.17 ± 0.02 0.16 ± 0.02 0.95 ± 0.33 

S20 ~ 0.54 ± 0.02 0.60 ± 0.04 1.2 ± 0.48 

' " ~-~~{: ... •;,":}· . . '· .. : .~ ·.:: 

· . •:··, -LOcations or samples arc shown on Fig. 10. 
, --~ : .- '.,_ bindicatcd counting error is at the 959(, c:oafidcncc lcvd (±2a). 

. _-; .. ::·:. · -):.-:?esfiteinitic samples arc taken at selected locations irrespective or gamma 
. ·::::: :,'; ~--~~urc :~.tcs.;_ ·: ~- , . . ' . . . . 
. ·.·. \' .. .'; >.· '.< .. "Dc:bns from pat area, -15 west oC Z48 column. 

·. ·::;f:F·;·~~;~~)~;·_.~ (ri)ai -~ .stictcbci· piL . 
. ... 

•: •:: ' ' • ' I ' • • ~j:; ·.! ::. ,' ." > • • 

'' ·:· ~: \~!t~ 
. ·,A{I:. 

. :..:: 
~-

•. 
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