EPASAD2-80:001
Jamuary 1990

Assessment of Technologies for the
Remediation of Radioactively
Contaminated Superfund Sites

Office of Solid Waste and Emergency Response
Office of Radiation Programs
.5, Environmental Protection Agency
Washington, DC 204560







Executive Summary

This report is a screening evaluation of informatien needs for the development of
genearlc trealabllity studies for the remediation of Superfund Radiation Sites on the Na-
tional Priorities List (NPL). [t presenis & categorization of the 25 radiation siles
currently proposed or listed on the NPL, and provides a raling system for evaluating
technologies that may be used to remadiate these sites, It also identifies gaps in site
assessment and lechnology data and provides information about and recommendations for
technology development. The approach used in this evaluation was 1o:

- Divide the 25 radiation sites Into 8 calegories based on combinations of 3

matrix groups (l.e., soils, waler, and slructures) and 3 contaminant groups
(i.e., radium {Ra), thorium {Th), and/or yranium {(LU}; other radionuclides;
and mixed chemical and radioactive waste).

. Develop criteria to rate technologies numerically on their performance; i.&..

potential to remediate the contaminant'malrix problams at the NPL radiation
sites, and on their stage of development.

. ldentify information gaps, symmarize findings, and slale

recommendations,

The major findings in this report are:

» As of December 1988 a total of 25 radialion sites have either been listed
{16} on the MNPL or proposed fer listing  (2). Remeadial
Invesligation/Feasibility Studies (RI/FS) are underway at 15 of the 25
sites: however, no site has been completely ramediated.

. The majority (23/25) of the radiation sites fall into the contaminant/matrix
category, "Soils Contaminated with Radium, Thorium, andfor Uranium.” The
second largest category is “Waler Contaminated with Radium, Thorium,
and/or Uranium.”
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Additional radiclogical site assessment data would make it possible o perform
a4 more comprehensive evalualion of potantial remediation technologies.

Radioactive contaminants are neither altered nor destroyed by any of the
techrologies evaluated.

Every site remediation plan involving radioactive materials must select a
final, environmentally safe disposal methoed and site for the radioactive waste.

Technologies were rated numerically using "Parformance” and *Development”

criteria. Performance criteria were developed based on the mandates and
preferences in the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA). These criteria were “lohg term effectiveness” of
remediation and the reduction of “loxicity, mobility, or volume" of the
radioactive waste. Development crileria were selected to Indicate the degres
of information available on each technology and the stage of its development.
Dua to the short time frame allotted for this project, it was not possible to
develop extensive criteria for technology assessment.

Of the 25 technologies evaluated, 10 technologies (not currently in use for
site remediation) show high scores for remediation performance and low
scores for development.  These technologies are:

Soil Washing with Waler

Chemical Exlraction with Salts

Chemical Extraction with Acids

Chemical Extraction with Complexing Agents
Physical Screening

Classification

Gravity Concentration

Flotation

Vitrification

Solidification

iv




- Eour additional technologies have a high potential for sucecess and are glready

in use at several nonradiation MPL siles. These are lon exchange, carbon
wreatment (including precipitation and flocculation), and land encapsulation.

Definitions of the contaminants and matrfces found at the 25 NPL radiation siles
are provided in Table 5-1. The number of sites in each conlaminant/matrix group, and
the number of promising technologies are shown In Tables S-2 and S-3, respectively.

The major recommendations in this reporl are:

* Solls:

- Continue work on soil washing and chemical exlraction studies, including
treatakilty studies on soils from other sites with Ra, Th, and U
contamination and on soils from sites contaminated with mixed waste.

- Reviaw information and begin field testing of physical separation, chemical
axtraction, vitrification, land encapsulation, solidification, and ming
disposal

- Confinsé 'o encourage development and demonsiration of remediation
technigues.

bl Water:

Conduct ieasibility and treatability studies for removal of Ra, Th, and U and
for remoal of mixed waste.

. For mivad waste, conduct bench- and pilot-scale tests of carbon
treali"r‘-i:hl, chemical treatment, membrane separation, and ion exchange.

* Structures:

- Diesign and conduct treatability studies of chemical extraction and
decotanination.

- Desjt and conduct bench-scale tests of shradding.

. Additional nformation:

- Morme idy characlerize the current 25 radiation sites.
Two iecnologies that are currently in practice that are nof included in this
report '8 incineration and melting. Incineration is especially promising




for the treatment of mixed waste (Le., incineration of radioactive and
organic wasle in soil). Follow up studies of this type should include
analyses of these two lechnologles.

- Technoloegy Transfer:

- Support collection and transfer of Infarmation on remediation technologles.

- Protocols:
- Develop protocols for treatability studies.

- Input From Regions:
- Regions are encouraged to identify their neads for treatability studies at
radiation sites.
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Table 5-1 Defi

nitions of Contaminants and Matrices

Found at the 25 NPL Radiation Sies.

SITES

DEFINITIONS

Ra, Th, U .connnnn,

Cther

Radionuclides ...

Mixed Waste . ...

=S LA T (1] o P

Sltes that contain radium {Ra), therium (Th),
wranium (U] - sither individually or in
combination. Mo other radioactive materials are
present, aithough nonradicactive metals may be
presant.

Sites that contain other radicsctive materials
{&.49., plutonium). Ra, Th, sndior U and
nonradicactive metals may also be present.

Radioactive waste (e.g., Ra, Th, U} that alsa
containg RCRA* hazerdous chemical waste,
Nonradioactive melals may be presont,

May contain seoll tailings, =iit, sand, gravel,
sludges, sediments, clay, fill, or ash,

Any body of fluid at a site, including ground
water and surface water (le., lakes, slreams,
ponds, lagoons, rivers, and poois).

- Physical struciures on a site, such as buildings

of any kind, esguipment, and any construcied
devices or building materials,

* Resaurce Conservation and Recovary Act (ACRA) waste Ested in 40 CER Part 281,
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Table S-2 Number of Sites in Each
Contaminant / Matrix Group
(Total NPL Sites = 25)

SOILS WATER STRUCTURES
Radium | 0 : s :
Thoerium 23 @) -"'_{vfi*: 8
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Radio- | = @ e Al
nueclldas e L
. o v - ; .\,:,;%._-\,.:\,-3"" . i . .;'\-'\- e h&h_,;
Mixed ol L
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Table S-3 Mumber of Promising® Technologies

Low Ceartainty

High Certninty
of Rating h Of Rating

Sails Water Struciures
High i
Knowladge Radium i
of Performance| Therium e
Uranium : i
Other
Radio- : 9 i
nuslides . it
Low Mixed i :
Knowledge Waste B il o
ol Parformance

* Promlsing = Performance Score of 7-10 (See Tables 6, 7 and 8).

viil




Table of Contents

SECTION PAGE
EXBCULIVE SUMMIAIY ccuetismarirmnsrrarsrreress snssssmansssansrmnmsssemssss seasshnasssmnsrasasoras shsnssssasaan iii
LISE OF FIQUMBS coecautinssrrnmsssrnss semssssnsssbnninsmmnn s msss sosasseas st smansanasss sasas oesd st sdsatsusassues X

LISE OF TaEIES. 1veocesieeees st cimssnssnns smmssmssses sbmas s b as snpman prmmes s emsd bhRm AL bbb g snss 0 i

1. HFOTETON. . e evsveeesesssmssmessemessemes renssrmans sesasssns bsabasmans nanssansessssmasnsssinasnnn |
1.2 Superfund Needs for Remedial Evaluation ... 1
1.3 EPA Responsibility for Radiation Sites......c e, 2

2, Categorization of Suparfund Sites (Task 1) 8
2.1 PUPDIOSE . vvesrm s rasesereesemasssmsss e e s e st st e e ets )
L Y T I PO ST OIS -

3. Evaluation of Remediation Technologies (Task 2). e cieen 13
3.1 PUIPOSE e ceaarrremssensscemssssssssssvemsns rssssrns s st st st s s snssssss | 9
B8 MEIIOES o eemeessvressrrsnnssrsmresesessessseesss srmsssmamans s resbesness sesmsas s nens 1 3

3.3 =TT LT O USSP | -

4, Identification of Information Gaps (Task 3, 17
d.1 P LIPS B e vvomesrmcees e e shss e ssbmans mrmnas ppmwen s mree sh e AL B R AR R R AT 2 pme s ot b 17
4.2 Avallability of INOrMAENON. e essssesmsnsnssnsees 18

4.3 Remediation Technologies. .. s iessssssmrmssnsssss 1 1)

i x




Table of Contents {Continued)

SECTION PAGE
5. Findings and Conclusions. . s eressessssseeessssessesssnssesssesesnns 21
5.1 Site CharacteriZatoN. e seeeressseree s seessessssssessssnnenns 21

=.2  Technology Assessment and Information Gaps............o.eeeeeesnen. 23
6. REComMMENdRONS. s s ssssss ssmsesssermssessnssererenenssanss | 2 B

Appendlx A Technology Task Group MembErS.. . e eeeeesemssesssssesessossssss A-1
Appendix B: Radioactive Waste Superfund Site Description.........e.weieeee. B-1
Appandix C: Radioactive Soll Remediation Technologles... ..., U -5 |

Appendix D: Radioactive Water Remediation Technologies......oeeeeveeceeeveeeees, D=1

Appendix E: Radioactive Struclure Remediation Technologies.......ooeveeren.... E-1




5-2

5-3

10.

c-1.
G-2.
C-3.

List of Figures

Locations of the 25 Radioactively Contaminated Superfund Sites....

Methodology Used to Assess Technologies for the Hemedlahnn of

Radiocactively Comtaminated Superfund Sites... N——

List of Tables

Definitions of C:nmarnmants and Matrices Found at the 256 NPL

Radiation Sites...
Mumber of Sites in Each Contaminant/Matrix Group......com.s
Number of Promising Technologies. ...

Summary of Data On Radicactively Contaminated Superfund Sites ..ooeene
Mumber of Sites in Each Contaminant/Matrix Group......cummmmm..

Mutually Exclusive Categories of The 25 NFL Radiation Siles........

Performance Criterif.. .cccmmommes
Dovelopment Griteria...........

Potential For Use of Treaiment Technologies At NPL
Radiation Sies For Contaminated Soils.......cnnns

Potential For Use of Treatment Tamrmlcnguea At NPL
Radiation Sites For Contaminated Watar... -

Potential For Use of Treaimant Technologies At NPL
Radiation Sites For Contaminated Structures..........

Number of Sites in Each Contaminant/Malrix Group............
Number of Promising Technologies.............

Description of Radicactive Soil Remediation Technologies .........

Assessment of Remediation Technology For Soils -U, Th, Ra e

hssessment of Remediation Technology For Solls -Other Rad. ...........

X |

PAGE

viil

vili

11
11
13

14

17

18

20
22
25

c-2

-4

C-6




List of Tables (Continued)

NO, PAGE
C-4. Assessment of Remediation Technology For Soils -Mixed Waste......... c-8
C-5. Considerations for the Use of Soil Remediation Technologies.............. C-10
References: Remediation Technology For SO, C-12
D-1. Description of Radioactive Water Remediation Technologies .............. D-2
D-2. Assessment of Remediation Technology For Water -U, Th, Ba............ D-3
D-3. Assessment of Remediation Technology For Water -Other Rad. .......... D-4
D-4. Assessment of Remediation Technology For Water -Mixed Waste....... D-5
D-5. Considerations for the Use of Water Remediation Technologies ......... D-6
References: Remediation Technologies for W ... e emmesnses D-7
E-1. Description of Radicactive Struciure Remediation Technologies ........ E-2
E-2. Assassment of Remediation Technology For Struct. -U, Th, Ra ... E-3
E-3. Assessment of Remediation Technology For Struct. -Other Rad. ........ E-4
E-4. Assessment of Remediation Technology For Struct. -Mixed Waste..... E-&
E-5. Considerations for the Use of Structure Remediation Technologies .... E-6
References: Remediation Technology for SrUctUNes. ... E-7




1. INTRODUCTION

1.1 PURPOSE

An Environmental Protection Agency (EPA) task group was formed at the request
of the Director of the Office of Emergency and Remedial Response to assess the need for
development of technologies for cleanup of radicactively contaminated Superfund sites.
This assessment was necessary to ensure an adequate range of alternatives from which to
select a remedy for these sites. This report provides an overview of existing reme-
diation technologies as a starting point for further discussions on the need for developing
theze and other technologies. Inter- and intra-agency discussions will ensure that
demonstration and research afforts will be coordinated and efficient.

1.2 SUPERFUND NEEDS FOR REMEDIAL EVALUATION

Under the Comprehensive Environmental Respense, Compensation and Liability
Act (CERCLA), remedial action at Superfund sites must protect human healih and the
anvironmeant and meet applicable or relevant and appropriale reguirements (ARARS) as
established by Federal and State standards. CERCLA also requires the selection of cosl-
effective remedies thal use permanent solutions and treatment lechnologies or resource
recovery technologies to the maximum extent practicable. Preference is given for the
selection of remedies that use treatment methods which permanently and significantly
reduce the mobility, toxicity, or volume of hazardous substances.

EPA has developed an approach for selecting remadias at Superfund sites that Is
based on the balancing of specific criteria. Protective alternatives that achieve ARARs
are evaluated on their relative long-and shori-term effectiveness; implementability;
reduction of loxicity, mobility, and veolume of contaminants; and cost. In implementing
this approach, EPA ancourages a bilas for initiating response actions necessary or ap-
propriate to eliminate, reduce, or conirel hazards posed by a site as early as possibla.
Unfortunately, many remadiation alternatives may be rejected, either because of the

high implementation cost or because of the lack of development. There is, therefora, an
increasing need to develop efficiant data collection sirategies and a broader range of
technological allernatives.




1.3 EPA RESPONSIBILITY FOR RADIATION SITES

EPA has the authority to require ¢leanup of most releases of radicactive materi-
als from private and federal sites. However, several calegories of sites with radioactive
releases are excluded by statute or as a matter of policy from cleanup under CERGLA:

" Sites designated under the Uranium Mill Tailings
Radiation Contrel Act of 1878 (UMTRCA), and sites
subject to Muclear Regulatory Commission (MRC)
financial protection requirements whera there has
been a "nuclear Incident" are excluded from the
Mational Priorities List (NPL) by staiute.

. As a matter of policy, EPA has chosen not to list on the
MNPL releases from any facility with a current license
issued by the NRC. However, this policy does not apply
o formerly licensed NRC facilities or facllities with a
license issued by a State pursuant to a delegation of
authority from the NRG.

In some cases, the Federal agencies responsible for remediation of these sites
may choose {o follow cenain parts of the CERCLA process, even though they are not re-
quired 1o do so.

There are 25 sites with radicactive substances currently listed or proposed for
listing on the NPL (Figure 1 and Appendix B). Additional radiation sites may be
proposed in fulure updates. As of December 1988, remedial invastigations and
feasibility studies (RI/FS) are underway at approximately 15 of the 25 sites. However,
none of these sites has been completely remediated. In general, tha majority of MPL
radiation sftes contain only low-level radioactive wastes (LLW), consisting primarily
of soils contaminated with uranium (U), therium (Th), andior radium {Ra). However, a
few sites (2.9., Hanford 100, 200, and 300-Areas) are known to contain high-level
radioactive wastes (HLW). Twelve of the 25 NPL sites also contain mixed wastes--ie.,
radicactive wastes commingled with Resource Conservation and Recovery Act (RCRA)
hazardous chemical wastes.




Figure 1. Locations of the 25 radioactively contaminated Superfund sites

23, 24, 2%

Site Mame Site Location

1 Schpack Landfil Morton/Attlebore  MA
2  Maywood Chamisal Ca, Maywood/Roch, Pk BJ
3 .S Radium Corporaticn Crange M.
4  W.R. Grace & Co. Inc. (USDOE) Wayna Tawnship M

5 Glen Ridge Radium Sie Glen Ridge M

6  Lodl Municipal Wall Lodi M.J*
T Montclair Radium Site MoniclairW. Orge, NJ
B Lanadowne Radiation Site Lansdowna PA
8  Maxey Flats Muclear Dispes.  Hillshoro LA
10 Kerr-McGer (Krass Creek) DuPagye County L
11 Kerr-McGes (Reed Keppler) Wast Chicago -
12  Kerr-McGee [Residantial) W, Chicago/DuFaga IL"
13 Kerr-McGes (Sewage) West Chicagao iL*
14 Homesiake Mining Companmy Milan |
15  United Nucleasr Corparation Church Rock fahd
18  Woaldon Spring Quarry (USDODE] St Charl. Co. ]
17 Derver Redium Slke Denver Co
18 Lineoin Park Canan City GO
12  Uravan Uranbum Uravan co
20 FAocky Flats Plant (USDOE) Golden co*
21  Moniicells Rad, Con. Props. Manticalla uT
22 Teledyns Wah Chang Albany OR
23 Hanford 200-Area (USDOE) Benton Ca, WA~
24  Hanford 300-Area (USDOE) Benton Go, Wa-*
25 Hanford 100-Area (USDOE) Benton Ge, Wa-

* Proposed: not final as of June 1988
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1.4 APPROACH

Three lasks were developed in order to assess technology needs: (1) categorize
the Superfund radiation sites; (2) match and evaluate technologies; and (3) identify
technology gaps. Figure 2 shows a schematic of the basic methodology established 1o
complets these objectives. Specific considerations are addressed In the following

subgroups.

1.4.1

This study was undertaken to compile and assess readily available information
that could gid the cleanup of contamination at Superfund sites and the pricritization of
potential technological projects in support of the Superfund program.

The mutually agreed upon objective was a timely report reflecting general
consensus within the Agency on available technologies and prieritization of technology
needs rather than a comprehensive and detailed analysis that would reguire a lengthy
production time. This report has been designed as a first step. It is a screening study that
will be usad 1o determine the degree and direclion of additional analyses designed to guide
and support the pricritization of technological needs.

Technologies were evaluated for capability in treating the identified site problems
based on criteria developed for this project. The prioritization employed perfermance and
development criteria intended as general screening factors. The perfermance of
technologies was evaluated by a scoring system using criteria developed for reliability and
effectivenass. The development of technologies was evaluated by a scoring system based on
stage of development and available information.

Following the publication of an "Interim Final Draft™ of this report in December

1988, a search was conducted of relevant reference material from EPA program offices
and support contractors including the Office of Radiation Programs (ORP), Risk Reduction

Engineering Laboratory {RREL), Eastern Environmental Radiation Facility (EERF), and




Figure 2, Methodology veed o assess technolegles for the remediation of
radiosctively contaminated Suparfund sltes. 7
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Office of Research and Development (ORD). In addition, reference material was cbiained

from Brookhaven National Laboratory, Oak Ridge Mational Laboratory, the EPA Library,

and from varous technical data searches.

The references that were found are included in this final draft of the report. Based
on these references, each technelogy, as applied to each conlaminant'matrix combination,
was re-scored. Re-scoring was based on criteria shown in Tables 4 and 5, using
engineering judgement, Faw scores changed even one point from the scores in the interim
final drafi. The highes! rating in each calegory was used for the resulls presented in this

final draft.

The scoring process developed and used in this project serves well its intended
use as a screening device, identifying gaps in information necessary for full evaluation
and resulting in recommendations for research, development, and trealability studies.

1.4.2 Use of Treament Trains for Soll Remediation

It has become apparent during the remediation of most Superfund sites that
mare than ona treatment or tlechnology is needed to achieve the cleanup goals. This is
alsa true for radigtion sites, whether dealing with contaminated soils, water, or
structures. For example, in the case of soil remediation, the lechnologies are quite
varied: some concantrate the contaminants, others isolate them, and still others chi-
lute or immaobilize them. Technologies that clean some fraction of a contaminated
soll, and in the process concentrate contaminants within the remaining fraction, can
be used in series with other lechnologies to produce a large amount of cleaned soll
and an immobilized small fraction of contaminated soil.

Chemical extraclion, physical separation, and seil washing may require
ireatment of effluent streams to fully address the conlamination. The other
technologies can be used as a sole remediation approach.




Chemical exiraction, physlcal. saparation, and soil washing can all be used as
the primary or secondary technologies. Other technologies can be used as secondary
technologies if only two stages of trealmen! are employed - or as tertiary
technologies, If three stages of treatment are employed.

An example of a lerliary treatment concept is:

Primary Technology ... Physical Separation
Secondary Technology ... Chemical Extraction
Terliary Technology ... Vitrification.

Radon control is generally a single-stage lechnology, and not part of & treatment train.




2, CATEGORIZATION OF SUPERFUND
RADIATION SITES (TASK 1)

2.1 PURPOSE

Categorization of the 25 radiation sites was accomplished as lhe first task in
order to identify common factors, which might assist in the subsequent evaluation
and matching of remediation technologies in Task 2.

2.2 METHODS

Infarmation obtained from the site-specific data in Appendix B and
summarized in Table 1 was used to categorize the sites. Several parametlers and
methodologies were considered In order to place sites into groups. The paramelers
selected for site categorization wera:

Contaminants detected at the site.

Matrices in which the conlaminants are found.

Each of the two broad categories were divided individually into three
categories based on information about the radiation sites. Cenlaminants were divided
into the categories: (1) Radium, Thorlum, and Uranium; (2) Other Radionuclides;
and (3) Mixed Wastes. The matrices were divided inte; (1) Seil; (2) Water; and
(3) Structures. Air was not selecled because it is very rarely a problem al
radiation sites. Even though Radon is not a category, radon control technologies are
evaluated in the soil and structures categories.

Other parameters that were considered and rejected included lhe
concentrations, exposure pathways, and guantities of radioactive wastes. These were
rejected because they did not direcily affect the feasibility of using a particular
treatment method.




TABLE 1 Summary &f dala on radioactively comtaminaded Bupsriund sives
[Refer to site data skeels in appendix B)
SITE HNUMBER" Total | Pergent al
ilzfsfalsfelvfalenofnsfnznalnafns[relsvlial10]zolz1]ze]23]za]25 Ne. [Totsl Sites
Radium klx [ xfxlulx]x el [x[xlxfu]x]u]x]xlx x| x | 21 54
Tharium wlx|x /x| x|x]x e x[x[xlx EERN X Xlx 18 TH
Uranbum [ x e [xjx|xfxx AERE k|l xlxlx[xlx xlx[wlxf{x] [ 21 B4
Ciher Rad, X X XXX g 24
Heawy Meotal ¥ ¥ L K| E| XX | X %)X XN Il x| x|xlX 17 Y]
Chemlzal [ X | X X X | X Kl X X | X! X 12 L
Soll xlxlxlxTx P xixjelx[xx|x[x[xlxfa [ x[x[x]x]x 24 16
Watar | X ] XX X E|lXE XN | KX | X ] X¥]|%¥ | X |XiX L 21 K]
Struelures L X X x| x M ] 12
High » 100 pciig AR X K AR FAFIEEE X x 17 88
Low < 100 pCiY X X 2 [
Surface Waler Xlx £ K E|l Xl X | X1 X K| X | X AN 16 X
Ground Water X x| x|x L) X x| X | x 18X |%|X x| % |x[x Elx|xx 21 LK
Alr - Raden e [ x [ x| x X X Xix (x| x| x| x|« X x| x 17 68
Exlernal Gamma flxlx|x X Ll X|¥X|x ) x XXX 14 56
Large »1045 cuyd, X [ x X WK N X[ x[w[x[u]n]x IEEAE 17 [
Smiall <1045 guw.yd. | X ¥ XXX ¥ ¥ 23
HPL Final AEREAERF X % xl x| x| x|x|x XX 16 B 4
WPL Proposed X LA EARNE] i I K| x 8 iE
Pre-RIJES X X X X|X]| X b a4
RIFFS Xl X MK | X | XX X | X | X | X XX | X 13 &0
RO/RA Eixlx 4 16
Enfarce meni X X X K x[x[x|x[x[X[X 11 14
Sile Hame Leeallan ]| She Mame Lecation 31
1§ Schpack Landgfill Mortoni&Hleboro WA 1 4 | Hompestake Mning Company Mian e 1]
2| Maywpod Chemical Ca, MaywoodiRoch. PE MJ 15| Uineed Muckar Cerpocalion Church Aook PR
3 | U.5. Radium Corporaion Desrge M. 1 6 | Weldon Spring Quary (USDOE) S Gharl, Go, MO
4 | W.R. Graoa & Co, In. (USDOE] Wayne Townshp M 1 T | Daftier Radium Slhe s s co
§ | Glen Aldga Andium: She Glen Ridge M 1 & | Lincoin Park Camon City  CO
B | Lodi Muriceal Well Lodl LN} 1 5 | Lravan Lvanium Lravan [=lu]
T | Mentoak Badum Sim Mantclain®, QOrge, WJ 2 0 | Fecky Flats Plant (USDOE) Galden (]
B | Lanscowne Radaton Sie Larsdowne PA 2 1| Momiicddlo And, Con. Props, Menticella UT
8 | Maxey Flats Nuckesr Dispos, Hlsbara Ky 2 2 | Teledyna Wa Charg Albany (]
18| Kerr-MoGee [Kress Gresk) CulPage County L 2 3 | Hanlord 200-Area {LISDOE) Bemtan Co. WA
11| KeerhipGae {Reed Kapplan Waet Chicaga | 2 4 | Hanlord 300 Area {LSDOE) Bermon Co. WA
1 21 Kar-Molss (Reaidanlial) W. ChicagoDuPage 1L 2 B | Hanlord 100-Area (USDOE) Berdon Co, WA
13| Har-MolGos (Sesagel Wast Chicaga IL




2.3 RESULTS

The data presented in Table 1 were used to create the categorization schemes
in Tables 2 and 3. In Table 2, sites are shown categorized by the matrices; i.e.,
soil, water, and structures, in which the radiation is associaled. The sites are also
broadly classified as to whether or not radioaclive wastes are commingled with RCRA
hazardous chemical waste (i.e., mixed waste). Waste categories may contain
nonradioactive metals. Mutually exclusive categories of sites are presented in Table
4. These categories may change as additional site information is obtained or as
additional siles are added o the NPL.




Table 2. MNumber of Sites in Each Contaminant / Matrix Group
(Total NPL Sites = 25)

I waten | = stAuctumes
e ] siem na] swes ke

T
k%& %% 1,2,2,4,8,7, 1,2,3,4,6,9,
8,9,
1

Radivm 10,11,12, 10,11,12,
Thorium = 3,14,15,16, | 23 | 13,14,15,16, |20 a;‘;‘ﬂf';f' 8
Uranium . §7,18,19,21, 17,18,19, 22 Pih
e ol 23 93,24,25 23,24,25
.
i 6,9,20,23 9,20,23
F ] a ¥ 1 [] E] a8 .8
24,25 & 24,25 § 2
e S
ixed 1,2,8,15, 1.,2,6,9,15,16
o o 18,1920, t1118,20,22,23, 112 9,15,16 3
i gle : M:E_“" 22r23:2d1 2‘;25
."=s%“:"':. - 25
DEFINITIONS
Ra, Th, U Sites Sites that contain Ra, Th, U - either individually
of in eombinatien. Mo other redicactlve metals
are present, althouwgh nonradicactive metals
may be presant.
Other Rad. Sites Sites that conisin other radiocactive waste
{e.g., plutenium). Ra, Th, andior U may be
present. Nonradioactive melals may be
prasant,
Mixed Waste Radicactive waste [(e.g., RHa, Th, U} that alse
containg RCAA* hazardous chemical waste,
Monradioactive metals may be present.
Sail May contain soil tailings, silt, sand, gravel,
sludges, sediments, clay, fll or ash.
Water Any body of fluid at a site, including Inkes,
sireams, ponds, lagoons, rivers, and posls.
Struciures Physical structurés on a site, such as buildings

of any kind, equipmenl, and any construsted
davices or building materials

" Rasource Censenvallon and Recovery Act (RCAA) wasie Bxed in 40 GFR Part 2681,
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TABLE 3,

Mutuely sxeluslve categedies of 1the 25 HPL radiatien altes

Mairix Candaminani
S 1 3 1 2 E| Slte Tobal
Calegories Baflnitlons Soll |Water[Struch.) Ra, Th, U) Other Rad | Mixed Humbars Ma.
1 Sitaz with Redlum (Ra), Thardum [Th), X £ 5, 7 F4
Uranlfum (U} Sall Conlaminsibon Oaly
2 Eltes with Ra, Th, U Seil and X X X 10, 11, 12, 3
Watar Cantaminatlen Cnky 13, 14,18
i Elten with An, Th, U Seil and X X X g, 1 z
Fracture Centaminatlon Only
4 Sltes wilh Ra, Th, W Sall, X X X X 3, 4, 17 3
Waber, and Siruchure Contamdnsiion
5 Mized Wesle with Aa, Th, U X X 5 1
Water Comlaminatlon Only
ke
ma
3 Miged Wasle wilh Ra, Th, U Seil X X X 1, 2, 19, 22 4
amel Water Capaminallon Oaly
T Mixed Waste wih Ra, Th, U Sl X X X X 168, 18 2
Water, and Struciure Comlaminalion Only
-] Miwed Waste with Other Aad, Waste ¥ X X X 20, 23, 24, i
Soll + Water Contaminatian Only 28
¥ Mixed Waste With Ra, Th, U & Cther Rad. X X X X X k| 1
Sail, Water, and Structure Cootamdnation
Tatal 25
1. Mized waste... Aadiclogleal waste thai alse eontaing arganie eoataminants. Men- 4. Bail.. Way contain soll taillngs,siit,sand, i
radielegical melals alse may he present, gravel, sledges, sediments, clay, of azh.
% HAa, Th, U Shes ... Skes ihat contain Ba, Th, U = elthor Individuadly ar n esmbin- 5 Water... Any body of fuld at a site-including
atlon. Mo other radiologizal metals are i Nenradiclagical lakes, streams, ponds, lagooms, Fivers,
metals may be present. amnd pools.
3. Other Rad, Sites.. Sites TRat comlain other radislagical waste (eg. plutenium}). Aa, 6. Struol... Fhyslcal structeres om oo site, such =s

Th, apdlar U may be preserl. Menradislogical metals alse may be

prifiniil

bulkdbngs of any Rind, eguipment, and any
malerials.

oonstruoted devices or bullding




3. EVALUATION OF REMEDIATION
TECHNOLOGIES (Task 2)

3.1 PURPOSE

A primary objective of this project was to idenlify information and develop-
ment needs for lechnologies, which might be used at the radiation sites categorized In
Task 1. To accomplish this objective, the Task Group assembled three lists of
currgnt potential remediation technologies - one each for =oil, water, and
structures - and evaluated them based on perfermance and development rating

criteria,

3.2 METHODS

Remediation technologies were evaluated numerically using two performance
(Table 4} and two development (Tableg 5} criteria. These criteria ware selected in
order 1o be consistent with the mandates and prefarences established under CERCLA,
Two parameters define the performance rating: rellability and effectiveness,
Reliability, defined in terms of the degree of cerlainty associated with the
permanence of the remedy, is closely asscciated with the GERCLA requirement for
permanent solutions. The proposed Mational Contingency Plan (NGP) breaks oul
effectivaness info long-term effectiveness and short-term effectiveness. Long-term
effectiveness, reliability over time, and permanence are closaly related.
Effactiveness, for the purpose of this effort, focuses on the effectivencss of the
technalegy to reduce the mobility, toxicity of the waste, and has been defined in
tarms of the degrea 1o which the technology achieves this goal.

Raling numbers from one fo five were assigned to each criterion, where one
rapresenited the lowest and five the highest rating. Technologies listed In Tables G-
5, D-5, and E-5 were scored based on the critera in Tables 4 and 5. All four
criteria ware weighted egually.
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TABLE &4 PERFORMANCE CRITERIA

(1} Reliability
Reliability of the treatment process over the long lerm was evaluated. A rating

of 5 was considered to reflect high reliability for permanence of the remedy. The
specific criteria are as follows:

Rating Criteria

5 Highly certain to be reliable for » 1000 years.

4 Highly certain to be reliable for 100 - 1000 years.
3 Highly cerain to be reliable for 30 - 100 years.

2 Highly certain 1o be reliable for approx. 30 years.

1 Likely to be reliable for = 30 years.

{2) Effectiveness
How well the technology reduces the texicity, mability, or volume of the waste. A

rating of 5 indicates the technology fully achieves its design objectives. Tha
criteria are as follows:

Rating Criteria _

5 Essentially eliminates toxicily, mability or volume.

Significantly reduces toxicity, mobility or volume.

Minimum reduction of toxicity, mobility or volume.

4
3 Moderately reduces toxicity, mobility or volume.
2
1

Mo reduction of toxicity, mobility or volume.




L

TABLE 5 DEVELOPMENT CRITERIA |

(1) Stage of Research and Development (R&D): Defines the status of the tech-
nology by the degree of testing. Technologies that have been used at a Superfund site
for cleanup were given the highest ranking (5). The specific crileria are as follows.

Rating Criteria
5 Remediation of one or more radioactively contaminated waste sites have
been doecumented.
4 One or more demonstrations with radiation waste have been documented.
3 Cne or more pilot plant tests with radiation waste have been documented.
2 One or more bench-scale tesis with radiation waste have been

documented.

The technology has not been fested on radioactively contaminated wasta.

(2) Avallable Information: Defines the degree of information that is available.
If well-documented information is available, the technology was rated 5.

Hating

Crileria

5

Information based on a well-coordinated researeh pragram,

Peer-reviewed field demonsiration reports.

Feer-reviewed research reports containing quantitative performance data.
investigation of radioactively contaminated wasta,

Mo coordinated research program in place.

Peer-reviewed field demansiration reports.

Peer-reviewed research reports containing quantitative performance dala.
Investigation of radicactively contaminated waste.

No coordinated research program in placa.

MNo pear-raviewed field demonstration reports,
Faor-raviewed raports.

Investigation of radicactivaly contaminated waste.

Mo coordinated research program in place.

Mo field demonsiration reports.

MNo peer-reviewed reports.

Investigation of radioactively contaminated waste.

Mo coordinated research program in place.

Mo figld demonstration reports.

Mo peer-reviewed research reports,

Investigation of nonradioactively contaminated waste.
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3.3 RESULTS

Totaled numerical rating data on performance and development along with
references for all the applicable technology options are shown in Tables C-2 to C-4
{Appendix C) for contaminated soils, in Tables D-2 to D-4 (Appendix D) for
contaminated water, and in Tables E-2 to E-4 (Appendix E} for contaminated
structures.




4. IDENTIFICATION OF
INFORMATION GAPS (Task 3)

4.1 PURPOSE

The third phase of this project was to identify information gaps and needs for
the assessment of technologies that may be evaluated as feasible alternatives for
Superfund radiation site remediation.

4.2 AVAILABILITY OF INFORMATION

The primary source of site information was pre-remedial Investigation
studies underaken to determine MNPL qualification. Site information is therefore
incomplete, and characterizations derived from it are not sufficiently detailed for
making site-specific decisions on the applicability of the lachnologies discussed in
this report.

The sources of technology information vared greatly by matrix category.
EPA reports and other published documents provided infermation on soil, water, and
structural remediation technologies. The references are listed at the end of
Appendixes G, D, and E, and serve as a basls for rating technologles applicable to
soil, water, and structures, respeclively.

4.3 REMEDIATION TECHNOLOGIES

The nine sets of scoring data (Tables C-2, C-3, C-4, D-2, D-3, D-4, E-2,
E-3, E-4) were used to construct the summary data in Tables & 1o 8. A high score
on Performance indicales a high petential for use in remediafion, and a high score
for Development indicates that a technology has been well tested and documented on
raciation applications. Conversely, low scores for Performance and Development
indicate that a technology is either not applicable for remediation or that further
information based on testing is necessary before a final decision on its applicability
can be made.
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TABLE 6.  Palentlal for use of treatment tachnolegles at NPL radiation sites
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TAELE 7. Potential for use of treatment technologles at HPL radiation sites
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TABLE 8. Polential for use of technologles at NPL radiation sites
for
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5. FINDINGS AND CONCLUSIONS

The major findings and conclusions of this report are as follows:

5.1 SITE CHARACTERIZATION

*  There are currently 25 sites with radioactive contamination
listed (16) on the NPL or proposed for listing (9).

* 15 of the 25 NPL siles have RIFFS studies underway; to date,
no site has been remediatad completely (Tables 1, 2 and 9).

* There is a lack of contaminant/matriz information on the 25

MPL radiation sites. Thig is probably due to the early stage of
remedial development for these sites; i.e. sither no remeadial
aclions have been started or RIFFS studies have not been com-
pleted.

* |n evaluating technology development naeds, it was necessary
to @ssess technologies based on their use on individual site
problems. These problems were characterized as contaminant/
matrix categories. The category with the largest number of
MPL sites is "Scil Contaminated with Radium, Thorium, and
Uranium."

* In the time frame allofted for this project it was not possible

to develop criteria that reflect all possible considerations
necessary for assessing lechnology for site remediation.
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Table 9 Number of Sites in Each
Contaminant / Matrix Group
(Total NPL Sites = 25)

S50ILS WATER STRUCTURES
Radium
Therium
Uranium
Other
Rad.
Mixed
Wasta
DEFIMITIONS

Ra, Th, U Sites Sites that contain RAa, Th, U = either individuaily
ar In eombination. Mo other radicactive metals
are present, although nonradicactive metals
may be present.

Other Aad. Shes Sitas thal sentain other radioastive waste
(2.g., plutonium). Ae, Th, andior U may be
prasent, Monradicactive metals may be
presenl.

Mixed Waste Radicactive waste (v.g., Ra, Th, U} that aiso
conlaine ACAA" hazardous chemical waste,
Nonradionctive metals may be present.

Soill May contaln sall tallings, =ill, sand, gravel,
sludges, sediments, clay, fill or ash.

Water Any body of fluld at a site, including lakes,
streams, ponds, lageons, rfivers, and pools.

Structuras Physlcal structures on a site, such as bujldings

of any kind, sguipment, and any constructed
devices ar bullding materials

* Rascurce Conservalion and Fecavery Act (AGRA) wasle lated in 40 GFR Pan 261.
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5.2 TECHNOLOGY ASSESSMENT AND INFORMATION GAPS

* In aorder 1o assess technologies for use at NPL radiation sites,

it was necessary to develop concise, reproducible performance
criteria. Several eriteria were considered. Those which re-
flected CERCLA reguirements; i.e., {1} "long term efiective-
ness”, and (2) the capability 1o reduce or eliminale, as nearly
as possible, the "toxicity, mobility, or volume™ of waste, were
chosen,

*  Twenty-nine technologies were evaluated (Tables &, 7, 8, and
107 ). Ten technologies have nol been used thus far, nor
daveloped in splte of their potential for success in reducing
sile problems. Those technologies are vitrification, soll
washing, salt extraction, acid extraction, complexation,
physical screening, classification, gravity concentration,
solidification, and flotation.

*  Four technologies have high performance scores and are al-
ready in use al nonradiation NPL siles. Those lechnologies are

ion exchange, carbon treatment, chemical treatmeant (includes
precipitation and flocculation) and land encapsulation.

*  Several technologies were found 1o have high performance

scores and low development scoras, Soil washing, chemical
axtraction (with inorganic salls, mineral acids, and

" Table 10 summarizes the data developed in this report on rating the performance
remadiation technologies. Promissing technolagies are defined as those which scored 7 to
10 on the performance criteria (Tables 4, 6, 7 and 8). The arrow on the left indicates
the relative amount of knowledge about the performance of a technology: As Indicated,
there is litle knowledge about the parformance of technologies which addrass mixed
wastes, and the most amount of knowledge conceming the performance of technologies
which treat Ra, Th, and U. The arrow at the top indicates the level of carlainty about the
ratings (based on the collective judgement of the Task Group): The least amount of
certainty iz associated with the ratings for contaminated structure remediation
lachnolagies, and the highest certainty is associated with the ratings for technologies
which cleanup radioactively conlaminaled soils.
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complexing agents), physical separation (including screening,
classification, gravity concentration, flotation), solidification
and vitrification all fell into this category. Also included was
shredding, as a pretreatment technology.

* Some lechnologies had low or medium performancs scores and
high development scores. An example is capping of U, Th, and
Ha contaminated soils.

* There are few technoclogies available for ewvaluation or as-

sessment for use on mixed waste sites.
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Table 10 Number of Promising* Technologies

Low Certainly

High Certainty
&f Rating b Of Rating

Soils Structures
High
Knowledge Radium
of Performenée| Thorium
Uranium
Low
Knowledge i
of Perlormanco S

* Promiging = Performance Score of 7-10 (See Tables 6, 7 and 8).

DEFINITIONS

Ha, Th, U Sites Bites that contain Ra, Th, U - either individusily
of in combination. Mo other radioactive metals
are present, although nonradicactive melals
may be presant

Other Rad. Sles Sites that contain other radicactive wasie
{e.g. plutonium). Ra, Th, andlor U may be
present. Nonradicactive metals may be
prasant.

Mized Waste Hadloactive waste [(e.g., Ra, Th, U} thal alas
contains RCRA* hazardous chemical waste,
Honradlosctive metals may be present

Soil May contain soil teflings, silt, sand, gravel,
gludges, sediments, clay, fill or ash.

Water Any body of fluid ot a site, including lokes,
streams, ponds, lageons, rivers, and pools.

Structures Physical sitructuras on a site, such as buildings
of any kind, squipment, and any constructed
devicas or bullding materials

* Aescurce Cotservation and Becavery Adl (RCAA] wasto Ezled in 40 CFR Parl 261,
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6. RECOMMENDATIONS

Based on the findings and conclusions in this report, the following research, de-
velopment, and trealability activities are recommended.

Solls: Because of the prevalence of contaminated soils and the lack of
lechnelogies suitable for their cleanup, the fellowing approach is recommended:

1. Since current soil washing and chemical extraction studies are providing data
that indicate a strong potential for field implementation, work on these tech-
nigues should continue. High priority should be given to:

a. Deslign and performance of freatability studies on soils from other sites
that have Ra, Th, and Ul contamination. This is the mos! common type of
contamination and several sites can readily be selected.

b. Deslgn and performance of treatability studies on mixed waste. There
are subslantial quantities of mixed wasle soils that will require treat-
ment, however the information base o suppart such work Iz limited,

2. Following a review of the literalure and cther valuable information sources
(e.g., DOE, private sector, and international), begin reatability/field testing
{pilot and, when appropriate, demanstration) of the following technologies:

physical separation
chemical extraction
vitrification

fand encapsulation
solidification

RN

—-h
"

ming disposal

3. Conlinue fo encourage the development and offering of technologies for demon-
siration in remediation of these sites.
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Water: Development of water reatmen! lechnologies is imporiant because more
than 80 per cent {See Tables 1 and 8) of the current NPL radioactive sites have water
contamination, and because promising technologies (i.e., soil washing, physical
separation, and chemical extraction) for remediation of contaminated soils will have
treatment traing containing contaminated water. The following recommended tasks are
listed in order of priority:

1. Conduct technology feasibility and treatability work on removing Ra, Th, and
U from waler. This work should include:

a. Field testing of high parformance technologies for remediation of Ra
and U from contaminated water sites,

b. Treatability studies at a site that has thorium contaminaled water,
since information on thorium is limited.

2, Conduct treatability studies on water contaminated with mixed waste. This Is
one of the most difficult and least sludied problem areas. The following technolo-
gies are expected to require both bench and pilot scale lesting:

carbon treatment

a
b. chemical reatment
c. membrane separation
d. ion exchange
Structures: Very lille information is available on the remediation of struc-
tures contaminated with low-level radioaclive wastes. The following technical
approaches are promising:

1. Design and conduct treatability studies on chemical extraction and
decontamination.

2. Design and conduct bench-scale tests of shradding.

Utility of additional information: Technology application is dependent
upon the ability to characterize the technology and document its performance. Additional
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information from [literature evaluation, discussions with other agencies and other
sources would increase our confidence in the technologies described in this report.
Additional information should also include more detailed radiological assessments of the
gxisting 25 radiation sites. Given that much of the work represented in this report is
based on professional judgement and currently available data, adjustments in the
prigritizalien may be appropriale as new information becomes available.

Technology transfer: Many of the information requirements of parties facing
low-level radioactive waste cleanup actions are expected 1o be generic. Therefore, It is
recommended that the appropriation and transfer of information on technologles used for
the cleanup of low-level radioactive wastes be supported among different groups.

Protocols: Given that treatability studies are essential steps for developing and
testing technolegies for remediation of soil, water, and siruclures, protocols for thelr
conduct should be developed. These protocols will aid in comparing results across dif-
ferant studies and constructing more efficient approaches o testing methods.

Input from regions: Regions are encouraged 1o identify their needs for treata-
bility studies at radicaclive sites.
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Appendix A

Members of the
OSWER, ORP AND ORD
Technology Task Group

NAME EPA OFFICE FTS

Walter Kovalick, Jr. - Chair  CEFR 382-2180
Larry Zaragoza OSWER / OPMT 245-3529
Jennifer Haley OERR/HSCD/ SPGB 475-6705
Robert Dyer ORPF/ ASD /ESSE 47 5-8630
Paul Shapiro ORDyOEETD 382-5T747
Gary B. Snodgrass ORP / ASIVESSE 475-9630
Frank Freesiona ORDY RREL f Edisan, N 340-6632
Suzanna Wells QSWERS HSED/ HRLE 475-9701
CONTRACTORS

Ramjea Raghavan FW Enviresponse, Inc. 340-6611
Lowell G. Ralston 5. Cohan & Associates, Inc. 475-9630







APPENDIX B

RADIOACTIVE WASTE SUPERFUND SITE DESCRIPTIONS®

SITE NAME PAGE
1 Schpack Landfill ......oceiivininiennen . B-2
2 Maywood Chemical Co. . B-3
3 U.5. Radium Gnrp-uratlun . B-4
4. W.R. Grace & Co. Inc. iLJS I:HZ.‘IE]I . B-5
5 Glen Ridge Radium Site .. ermnns s i w B-7
6.  Lodi Municipal Well . S . B-8
7. Maontclair Radium Eite fesmtisreasrmmnesnasrnnarnnanes . B-3
8 Lansdowne Radialion Sig ..o, . B-10
9 Maxey Flats Nuclear DISPOS. . s e . B-11

10 Kerr-MoGee (Kress Creek) i e s s . B=-13
11 Korr-McGoae (Reed Keppler) .. W Be14
12 Kerr-Mogee (Residential) ......oeeveneeeee. . B-15
13 Kerr-McGee {Eewag&]-..................... . B-18
14 Homestake Mining Company ... . B-17
15 United Nuclear Cerporation .. .. B-18
16 Wealdon Spring ﬂuarrg,.r (L.l s, DDEj .. B-20
17 Denver Radium Site . cenmanres .. B-22
18 Linceln Park .. .. B-23
149 Uravan Urar'llurn . B-24

20 Rocky Flats Plant I!U S DGE‘.I .. B-25

21 Monticello Rad. Con, Props, .. .. B-26

22  Teledyne Wah Chang ... . B-27

23 Hanford 200-Area {U. S. DDE} .. B-28
24 Hanford 300-Area (U.S. DOE)... .. B-28
25 Hanford 100-Area {U.5. DOE] ...oveene .. B-30

-

Mumber of sites and information are current as of December 1988,

Facl Sheel - Prepared by region
EPA MNPL Site Stalus Sheet - |ssued by Supearfund office based on region fact sheet
Site Status Repon From EPA Region - Radicactive Superfund site guestionnaire sent to regions




B -1 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

MName and Location:

Shpack Landiill
Morton/Atlleboro, Massachusetis

EPA Contact Region I:
David Lederer, FTS 573-9862
Summary of Site Use

Private landfill since 19408 shows radium and
uranium as well as other contaminants.

Other Manufacturing/Industrial; Landfill,
Chemical Process/Manuf,; Landfill Municipal

Status:

MPL Bank Score Lead Status
Final 672 29.45 Fund Pre-RI/FS

Final sile response assessment report,
11/21/85, prepared by NUS Corp. for per-
fermance of remedial activities. Menitering
program included water samples from 10 ab-
servation wells and soll samples analyzed for
priority pellutants and gross alpha, beta, and
gamma radloactivity.

No Remedial Investigation/Feasibility Study
(RIFFS) available yet.

Radlation Data:

Ra-226, U-238, U-238, U-234 above natu-
[al packground levels but uneven distribution
in surface and subsurface soil. K-40, Th-
228, Th-230 present.

An-222 240 pCi/L ground water.

Measured values in soll {(pCig):

Ra-226 1,571
U-238 16,460
U-235 200
U-234 4,200

Matrix Characteristics:
Wetland or swamp area; sand, gravel, silt, and
clay, organic deposils, Nonradioactive con-
tfaminants: 1,2-dichloroathylenea,
trichloroethylene, tetrachloroathylene,
chromium, cadmium, nickel.

Source:

Unknown, possibly manufacture of luminescent
dials and former operation of nuclear
submarine contractor.

Approximate Area and Volume:

Shpack about B acres; Attleboro aboul 2.5
acres; 100 fans.
Environmental Impact:

About 35 privale wells within 3-mile radius
of the sile serve approximately 130 people.
The nearest well, lecaled 150 feet away, is
shallow. EPA is currently conducting additional
monitaring on- and off-site to further
characterize the sile. ORNL 1982 survay
revealed no migration of radionuclides into
ground waler; no hydraulic gradient (verlical
or horizontal) in underlying aqulfers.
Howewver, L.5. DOE survey found radium and
uranium in soil {1984} with radloaclive and
organic contaminants extending to ground
waler in many cases. Rn-222 at 328 pGifl in
ground water in 1980 sludy by private
consultant considered suspecl.  Airbornes
radienuclide contamination no apparent threat
to public. Based on exisling data as of 11/85,
no indication of immediate public haalth threat.

Souree of Information:

Final Site Response Assessment Reporl D583
1-5-22, Revision 2; prepared by NUS Corp.,
11/21/85




B-2 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Maywood Chemical Company

{Sears Property)

Maywood, Rochelle Park, New Jersey

EPA Contact Region Il:

Pat Evangelista, FTS 264-6311

Summary of Site Use

Thorium wastes from production of manties for
gas lamps in the 19208 in 3 fill areas in resi-

dentlal/ commercial area.

Other Manufacturing/ Industrial Surface Im-
poundment Landfill, Comm./Indus.

Status:

MPL Rank Score Lead

Stalus

Final 157 51.19 Enforcement RIFS

Site was identified under FUSRAP, and DOE was
designated to perform remedial action related
to radioactive residues. Residential properties
in Maywood, Rochelle Park, and parts of Lodi,
MJ ware remediated. Soil from old disposal ar-
eas was removed. Temporary storage facility
called the Maywood Interim Storage Site
(MISS) developed. DOE conducting continuous
monitoring at MISS and detalled characteriza-
tions of properties related 1o the Maywood site.

Radiation Data:
Elevated gamma radiation;

Ground watar:
gross alpha 18.4 pCi/L.

An-222 0.9-300 pCi/lL
Surface soil:

Th-232 70 pClig
Ra-226 10 pClig
U-238 77 pCifg

Subsurface soil

Th-232 180 pCig
Ra-226 37 pCig
U-238 <232 pCifg
Stream sediment

Th-232 83 pCifg
Ra-226 g pGilg
L-238 <57 pCi'g

Matrix Characteristics:

Tailings, soil, clay-like tailings; used as fill
material in several residential and commercial
proparties; stream sediment; waler; air. Non-
radicactive contaminants in soil and tailings:
arsenic, chromium, nickel, lead, cadmium,
beryllium, pesticides, methyl chloride, xy-
lene, loluanae, ethyl benzene, acetons, MEK.

Source:

Maywood Chemical Works; extraction of tho-
rium.

Approximate Area and Volume:

42 gcres (entlire location), area of con-
tamination not known; 270,000 cu yd.

Environmental Impact:

36,000 residents within 4-mi radius. Radon
gas found by NRC at levels higher than back-
ground In one residence. Elevated gamma radi-
ation levels on adjacent properties.

Source of Information:

"Characterization Report for Sears Properly,
Maywood, New Jersey,” DOE/OR/Z207T2ZE.140,
oak Ridge MNational Laboralory, S/87.
"Engineering Evaluation of Disposal Alterna-
fives for Radioactive Waste from Remedial Ac-
tions in and around Maywood, Mew Jersey,
DOEMQR/20722-79, Oak Ridge MNational Lab-
oratory, 3/86.

EPA NPL Site Status Shest




B -3 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

U.5. Radium Corporation
Orange, Mew Jersey

EPA Contact Region li:
Ralmo Liias, FTS 264-8029
Summary of Site Use:

Radium ore was processed from 1915 to 1926
and wasles were disposad of on site.

Ore Process/RefiningfSmelter, Waste Piles

Slatus:
NPL Rank Score Llead Stalus
Final 423 37.79 Fund RI/FS

Limited site characterization dene at U.S. Ra-
dium and satelite properties by EFPA and
NJDEP. Final work plan for RVFS prepared in
7/87. RI/FS to begin in Fall 1988,

Radiation Dala:

Mew Jersey Department of Environmental
Pratection (MJDEP) has found radon and decay
products in air in elevaled concantrations and
gamma radiation levels around properly sig-
nificantly above background levels. U-238, U-
234, Th-230 and Ra-226 presen! in soil and
concrele and RAn-222 in alr.

Surface Soil:
Ra-226 2.2-870 pCllg:  U-238 minor
Subsurface Soil (2-4.5 11):

Ra -226
U - 238

2,090-3,280 pCilg
80-12000 pGCilg

Mairix Characleristics:

Bullding materials, grounds, soil, surface, and
ground water.
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Source:

Former radium ore processing plant, lab and
manufacturing facility, and radium cottage in-
dustry.

Approximate Area and Volume:

One acre; estimated 10,000 cu yd {~1,600
tons of processed ore waste was dumped on
site}.

Environmental Impact:

32,000 residents within 1/2-mi radius,
MNJDEFP has found radon and decay products in
air in excessive concentrations; gamma radia-
tion levels around property greater than nor-
mal. Satellite properties where radium dial
painting and lab wark done may also be con-
taminated.

Source of Information:

EPA MPL Site status sheat. EPA Office of Radia-
tion Programs. "Final Work Plan for Remedial
Investigation and Feasibility Siudy, U.5. Ra-
dium Corporation-site, Clity of Orangs, Essex
County, New Jersey,” Camp Drasser & McKee
Ing., for LS. EPA April 1987.




B-4 RADIOACTIVE WASTE

SUPERFUND SITE DESCRIPTION
MHame and Location:
W. R. Grace/Wayne Interim {(U.5. DOE)
Storage Site (WISS)
Wayne, Mew Jersay
EPA Contact Region Il:
Kay Slone, FTS 264-4585
Summary of Site Use:
Extracted thorium and rare earth elements
from 1948 to 1971. Released for unrestricted

usa by the NRC in 1975, Now runoff of com-
taminated scil is the concem.

Ore Process/Refining/Smelter, Landfill,
Com./Indus.

Status:

MPL Rank Score  Lead Status

Final 214 47.14 Fund Pra-RI/FS

Site was partially remediated in 1986 by
DOE/FUSRAP. Various vicinily properlies, in-
cluding Sheffield Brook, have been remediated
since 1986, with radicactively contaminated
soils removed from the properties and placed
in a secured storage pile at the WISs. Tempo-
rary storage of thorium tallings, the source of
the contamination, will be at the WISS, awail-
ing a permanent disposal site in New Jersay.
RIFFS scheduled to begin in FY 1990,

Radiation Data:

Gamma Exposure Levels: 45 mB/hr (max)
above background: Background Avg=81 mRfyr.

=all Concantrations:

Total U 2.7 pCifg
Th-232 3.8 pCig
Ra-226 5.1 pCifg
Ra-228 6.9 pCig

Ground-water Concentrations:
(Highest Annual Avg. for 1587)

Ra-226 0.4 pCi/L
Ra-228 3.3 pCi/L
TotalU 4.6 pCi/L
Th-232 0.3 pCiiL

Surface water Concentrations:
{Highast Annual Awvg. for 1987)

Ra-226 0.2 pCi/L
Ra-228 2.0 pCi/L
Total U 3.4 pCi/L
Th-232 <0.2 pCi/L

Sediment Concantrations:
{Highest Annual Avg. for 1987)

Ra-226 0.8 pCilg
Ra-228 3.2 pCilg
Total U 1.5 pCiig
Th-232 0.9 pCifg

Radan Concenlrations:
{Highest Annual Avg. for 1987)

Ra-222 1.3 pCi/L
Ra-220 0.7 pGifl
Matrix Characteristics:

Sand and gravel; tailings from processing
monazite ores; tailings buried on site; surface
and ground water; air. Storage pile is covered
and secured. Consists of thorium tailings and
demolished radicactively contaminated build-
ings remediated from wvicinity properties. Un-
derying ground is known to be contaminated by
processing wastes.

Source:

Thorium ore (monazite) extraction plant on
sile.

Approximate Area and Volume:

6.5 acres; 49,000 cubic yards in slorage pile;
70,000 cuble yards buried on site.




Environmental Impact:

51,000 residents within 3-mi radius. Sur-
rounded by commercial properties to the
southeast and southwest: residences to north
and northeast. Large truck garden farm about
300 feet northwast of site. Railroad siding in
Pequannock Township contains about 400 cubic
yards of contaminated soll. This iz awaiting es-
tablishment of a permanent disposal site. The
potential for further contamination by runoff
has been abated somewhat by work done to date
at site.

Source of Information:

"Wayna Interim Storage Site Annual Site En-
vironmental Repori, Calendar Year 1985
DOEfORf20722-103, Oak Ridge Operations
Office. BfBE.

"Wayne Inlerim Storage Site Annual Site En-
vironmental Report, Calendar Year 1987.°
published 4/88.

Site Status Reporl from EPA Region [I; 10/88.




B-5 RADIOACTIVE WASTE

SUPERFUND SITE DESCRIPTION
Mame and Location:

Glen Ridge Radium Sile
Essex County, New Jersey

(Also see MoniclainWest Orange
Radium Site &7)

EPA Contact Region II:
Raimao Liias, FTS 264-8099
Summary of Site Use:

Radium processing wastas from the 19205 was
used for fill in residential areas.

Landfill, Comm./Indus.

Status:
WPFL Rank Score Lead Status
Final 178 4%9.14 Fund RI/FS

EPA released a drafl Remedial Investigation and
Feasibility Study (RIFFS) report in 9/85.
Supplemental FS of Interim and final
allernatives was released 4/89. Record of
decision (RCD) signed for portion of the site
June 30, 1983, Supplemental ROD will be
issued for the remainder of the sile al a later
date. Mew Jersey Department of Environmental
Pratection (NJDEP) began remeadiation of nine
residential properties by excavaling
contaminated soll &/85. EPA RUFS repor
considered remedial cleanup and disposal
alternatives. Due to the extent of radium
contaminaticn, EPA has been conducting
additional fiekd studies.

Radiation Data:

An-222 gas in homes, 0.5-440 pCiL before
remediation; radium in soil above background
40% of properlies; Ra-226, U-234 present)

Gamma radiation levels: 1,000 pR/hr (max).

Seil Concentratians:

-7

Ra 4,545 pCilg (max)
Th 4,545 pGCllg (max)
u 310 pCilg (max)
Matrix Characteristics:

Ash and cinders in discrete pockels; also ap-
parently mixed with soil (silt, sand, and
gravel, or used alone as fill).

Source:

Alleged to be former radium-processing facil-
ity nearby.

Approximate Area and Volume:

127 acres; 350,000 cu yd tolal in 3 separate
areas, over 750 propertles involved,
Environmental Impact:

Approximately 750 properties in 3 areas.
76,000 residents within 3-mi radius. EPA,
Centers for Disease Control (CDC), Agency for
Toxic Substances and Disease Registry

(ATSDR) have determined the long-term im-
pact on health of residants.,

Source of Information:

"Radon Contamination in Manlclair and Glan
Hidge New Jersey Investigation and Emeargency
Response,” by J.V. Czapor and K. Gigliello, and
J. Emg.

"Feasibility study for MontclairfWest Orange,
Glen Ridge, Mew Jersey Radium Sites,” Draft
Final Repart, LIS, EPA, 1985,

Site Status Report from EPA Region II; 10/88.




B-& RADIOACTIVE WASTE

SUPERFUND SITE DESCRIPTION
Mame and Location:

Lodi Municipal Well
Lodi, Mew Jersey

EPA Contact Region Il

Ron Rusin, FTS 264-1873

Summary of Site Use:

Municipal well near a thorium processing fa-
cility Is contaminated with U-238 decay series

elamenis.

Ground-water Pluma.

Status:

Rank Scors Llead Stalus

[ NPL
33.38 Fund RI'FS

Waell closed 12/83.

Draft Rl report completed 7/82 and under
review. RIFS will determine whether the
source of contamination may be aitributed to
gither a man-made conlaminant or a naturally
oooUrring source.

Radiation Data:

One well ocut of nine contaminated with gross
alpha radiation from U-238 decay.

Matrix Characteristics:

Ground water; VOCs present in most of nine
wells.

Source:

Possibly nearby thorium processing facility,
or may be a natural source.

Approximate Area and Volume:

Ona well radioactively contaminated; 2.35 =q
ml.
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Environmental Impact:

One well closed due to radioactive contam-
ination. Other eight are shut down due 1o

volatile organic contamination. Lodi using al-
ternate water supply.

Source of Information:

EFA MPL site status sheel.




B-7 RADIOACTIVE WASTE

SUPERFUND SITE DESCRIPTION
Name and Location:

MontciainWest Orange Radium Site
Essex County, Mew Jersay

{Alsc see Glen Ridge Radium Sie#s)
EPA Contact Reglon II:

Raimo Lias, FTS 264-8089
Summary of Site Use:

Radium processing wastes from the 1920s was
used for fill in residential areas.

Landfarm, Treatment, Spreading.
Status:

INPL  Rank Score

|\ Final

178 49,14

EFA released a draft Remedial Investigation and
Feasibility Study (RVFS) report In /85,
Supplemental FS of interim and final
allarnalives was released 4/89. Record of
decision was slgned for a portion of the site on
June 30, 1988, Supplemental ROD will be
issued for the remainder of the site at a later
date. Mew Jersey Depaniment of Environmental
Pralection (NJDEP) began remediation of nine
residantial properties by excavating
contaminated soil 6/85. EPA RIFS report
considered remedial cleanup and disposal
alternatives. Due 1o the extent of radium
contamination, EPA has been conducting
additional field studies. As of 3/87, EPA has
peen unable lo solve the soil disposal problem
and is developing a supplemental RIFS to focus
continuing protective action while final
remedy developead.

Radiation Data:
Rn-222 gas in homes, 0.5-440 pCi'L belare

remediation; radium In soil above background
40% of properties; Ra-226, U-234 present)

B-g

Gamma radiation levels as high as 1300
pRMhr.

Subsurface concentralion:

Ra 1 - 5386 pCi'g (max)
Th 1 - 4820 pCi‘g (max)
u 1 - 248 pCillg (max)
Matrix Characteristics:

Ash and cinders In discrete pockets; also ap-
parently mixed with soil (sill, sand, and
gravel, or used alone as fill),

Source:

Alleged 1o be former radium-processing facil-
ity nearby.

Approximate Area and Volume:

Montclair'West Orange: approx. 50,000 cu yd
of contaminated material throughout the
neighborhood of approx. 1 square mile. Total
contaminaled soil is approx. 300,000 cu yd in
3 separate areas; over 750 properties in-
volhved.
Environmental Impact:

Approximalely 750 properties in 3 areas,
76,000 residents within 3-mi radius. EPA,
Centers for Disease Control (CDC), Agency for
Toxic Substances and Disease Registry
{ATSDR) have determined the long-term im-
pact on health of residents.

Source of Information:

EFA NPL sile status sheet 5/88; update 11/86
and 3/87.

"Radon Conlamination in Maniclair and Glen
Ridge New Jersey Investigation and Emergency
Response," by J.V. Czapor and K. Gigliello, and
J. Eng.

"Feasibility study for MontclaiWest Orange,
Glen Ridge, Mew Jersey Radium Sites,” Draft
Final Report, U.5. EPA, 1985.

Slie Slatus Report from EPA Region 11 10/88.




B-8 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Lansdowne Radiation Site

105-107 E. Stratford Awv.

Lansdowne, Pennsylvania

EPA Contact Region Il:

Vie Janosik, FTS 597-8996

Summary of Site Use:

Basemenl laboratory (1924-1944) left res-
idence contaminated with radium. Made radium
sources for therapy.

Other Manufacturing/Industrial, Waste Pilas.

Status:

NPL _Rank Score lead  Status

Final 703 20.32 Fund BA

Site Iz undergoing Remedial Acticn (RA},
which began 8/88 and will continue for 8 mos.
o 1 year. Based on a radiological assessment of
the properly and a remedial action plan pre-
pared by Argonme Mational Laboratory in
1985, EPA has declded to dismantle the duplax
residence and dispose of contaminated
materials at a licensed burial site (Utah).

Radiation Data:

Bela-gamma levels = 900,000 dpm/sg cm
Alpha levels = 200,000 dpm/sg cm.

Soil Concentration (max.):

Ra-226 2,800+ 300 pCilg
Th-230 1,310 £100 pCi/g
Ac-227 32+ 3 pCilg

Radon Concantrations:
Rn-222 a1
Rn-220 aT

pCifL
pGirk

Soil, sewer linges, building materials contami-
nated with- Ra-226, Th-230, Ac-227, and
Pa-231. Rn at 0.021 - 0.309 working level
{WL).

Mairix Characteristics:

Soil, concrete, other building materials, sewer
line waste.

Source:

Basement operation for radium purification
and packaging by former occupant.

Approximate Area and Volume:

52,000 sq ft of land; 30,000 cu fi of contam-
inated articles/structures; 800-2,000 cu yd
of contaminaled soll, extending to 8 ft depth.

Environmental Impact:

Severe contamination of building and sur-
rounding grounds. ATSDR lssued (3/85) health
advisory waming that radiation levels in the
siruclure were unsafe. Heavily populated res-
idential area with neighboring properties con-
taminated with radium. However, none of the
surrounding homes have greater than back-
ground contamination.

Source of Information:

"Radiclogical Assessment Report For The
Lansdowne Property" (AML, Sept. 1985) and
the Remedial Action Plan prepared by Argonne
Mational Laboratory.

Site Status Heport from EPA Region [lI;
10/88,




B -9 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Maxey Flais Nuclear Disposal Site
Hillsboro, Kenlucky

EPA Contact Reglon IV:

Harald Taylar, FTS 257-7791

Summary of Site Use:

Radioaclive wastes deposited al privately op-
eraled burial facility on state-owned land.
Slate licensad.

Landfill, Comm.JIndus.

Status:
MPL Rank Secoare Lead Status
Final 612 31.71 Enforcement RIJES

RIFS work plan completed &/30/86 with fo-
cus on risk assessment and evaluation of al-
ternative remediation, based on containment of
waste. Consent order entered into 3/87 by EPA
and site sleering committee to perform RIFS
per work plan, Rl was finalized 6/1/8% and FS
i5 due 9/1/89, Goal Is 1o izsue ROD at end of
15t guarter of FY 1350,

Radiation Data:

Transuranic nuclides in the environment: ele-
valed concentrations of tritium, coball, and
strontium. Site contains approx. 4.75 million
cubic feet of low-level radioactive waste
aqualing approx. 2.4 million Ci of by-product
material, about 533,000 pounds of source
matarial, about 950 pounds of special nuclear
material, and more than 140 pounds of plule-
nium,

Gamma radiation 10-32 mR/hr: 30,000
pCifcubic meter aclivity level.

Soll Concentrations:
Ra 8 pCifg (max)
U 14 pCi/g (max)

Th 2 pCilg (max)
H-3 560,000 pCilg (max)
Cs-137 1 pCifg
Co-60 <1 pCi/g

(plus organic contaminants)

Gound-water Concentralions:

Ra-228 300 pCiL (max)
u 105 pCiL (max)
H-3 2,000,000 pCifmL {max)
Sr-a0 13,000 pCiL {max)
Pu-239 2 pCilL (max)

{plus organic contaminants)

Surface water Concentrations:

Ra-226 230 pCilL (max)
Gross Alpha 2 pCilL {max)
Gross Bela 1 pCUVL (max)
H-3 68,800 pCVL (max)

(plus organic contaminants)

Sediment Concentrations:

Ra-228 4 pCilg (max)
Sr-90 o pCilg (max)
Pu-239 1 pCilg (max)
Cs-137 =1 pCi‘g (max)
H-3 70 pCifg (max)

(plus organic contaminants)

Air Concentrations:

H-3 3,000 pCllcu meter (max)
Matrix Characteristics:

Low-level radioactive waste burial facility;
leachate, soil, air; flora, fauna. Monradioactive
contaminants: benzene, naphthalenes, d-n-
oxylphthalate, 1,4-dioxane, dichlorodi-
flucromethane, 1,1-dichloroethens, pantanol,
ethylenediaminetetraacelic acid,2-methyl-
propionic acid, 2-methylbutanoic acid, 3-
methylbutanoic acid, valeric acid, isobutyric
acld, 2-methylbutyric acid, 3-methylbutyric
acld, pentanoic acid, 2-methylpentancic acid,
3-methylpentanoic acid, Ca-branched acids,
phanol, hexanoic acid, 2-methylhexanoic acid,




crasel (isomers), 2-ethylhexanoic acid, Ge-
branchad acid, benzoic acid, octanocic acid,
phenylacetic acid, phenylproplonic acid,
phenylhexanoic acid, toluic acid, p-dioxane,
methyl Isobutyl ketone, toluene, xylene
{isomers), cyclohexanol, dibutyl ketone, fen-
chone, triethyl phosphate, naphthalejie,
tributyl phosphate, a-terpineol.

Source:

Disposal site for various low-level radioactive
waste sources, Liguid storage buildings
(200,000 gallons of leachale slored above
ground) and a building enclosing the old evapo-
rator. Residuals on building. Tritium in
leachate.

Approximate Area and Volume:

280 acres (lotal site), 25 acres
(contaminated), 178,000 ¢u yd., 200,000
gallens; 10 steel tanks, evaporalor, soil in
buildings.

Environmental Impact:

152 residents live within 1-mi radius.
Leachate escaping through bedrock fractures
into underlying sandstong and trenches.
Leachate from a number of trenchas contains
soluble plutonium. Evidence of migration of
tritium from trench water to wells has been
gstablished but not in high enough levels to
pose a public health hazard. Local residents are
on public waler supply system, however.

Source of Information:

RIFS Woark Plan (6/86).
Draft Rl sanl to OWPE (10/88)
Site Status Report from EPA Region IV; 10/88.
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B-10. RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Name and Location:

Kerr-MoGee (Kress Creek)

and the West Branch of the DuPage River
West Chicago, lllinois

EPA Contact Region V:

Mary Logan, FTS BBEG-9288.
Summary of Sile Use:

Thorium processing wasles discharged 1o creek
from 1831 1o 1873.

Ore Process/Refining/Smelter, Surface Im-
poundment, Outfall, Surfacs waler,

Status:
Status

MPL Rank Score Load
P spd - -- 39,05 Fund RIVFS

The Muclear Regulatory Commission (NRC)
issued an order lo Kerr-McGee to prepare &
cleanup plan for Kress Creek and affecled por-
tions of the West Branch of the DuPage River.
The NRC's Atomic Safety Licensing Board up-
held Kerr-McGee's challenge. The NRC stafl has
appealed this decision. Should the appeal fail,
EPA must consider using Superfund 1o remedy
the craek and river contamination,

Radiation Data:

About 1.5 mi of creek and river are con-
taminated in the streams and along the banks.
Paak total thorium concentrations are 5585
pCllg at a depth of 60 cm (2 ). Thorium has
been identified as deep as 170 cm (6 ft). Peak
gamma levals are 250 pR/Mr along the bank.

Matrix Characteristics:

Sediment, soil, tailings.
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Approximate Area and Volume:

Undatermined but substantial. Affected area is
agbout 1.5 miles of creek and river bed and the
adjacent banks.

Source:

The Rare Earths Facility, an ore processing
facility that had been used io process thorium
and rare earth ores containing radioactive
thorium, uraniem, and radium.

Environmental Impact:

There are several routes for potential nsks 1o
the environment and public health, including
direct external radiation exposure; Inhalation
exposure and Ingestion of contaminated solls,
ground water, and surface water. The contam-
inated media at the sile consisls of wastes from
the Rare Earths Facility. The primary ra-
dionuclide present is Th-232.

Source of Information:

Comprehensive Radiological Survey of Kress
Croek, Weast Chicago Area, llinois, 2/84, Oak
Ridge Associated Universities.

Site Status Report from EPA Region V; 10/88.




B-11 RADIOACTIVE WASTE Source:
SUPERFUND SITE DESCRIPTION _
The Rare Earths Facility, an ore processing

Name and Location: facility that had been used lo process thorium
and rare earth ores containing radicactive

Karr-McGee (Reed Kepplar) thorium, uranium, and radium.

Reed-Keppler Park,

Wast Chicago, llinols Environmental Impact:

EPA Contact Region V: Thera are sevaeral routes of polential risks to
the environmanl and public health including

Mary Legan, FTS B85-9288 direct external radiation exposure; inhalation
exposure; and ingestion of contaminated soils,

Summary of Site Use: ground water, and surface water. The contam-

inated media at the site are wastes from the
Thorium processing wastes landfilled in gravel Rare Earths Facility. The primary radionuclide

guarry next to public park. present is thorium-232
Wasle Piles, Landfill, Comm./indus. Source of Information:
Status: Hemedial Investigation Report, Kerr-McGee

Radiation-sites, Wesl Chicago, 9/86, CH2M
T NPL Rank Score Llead  Status Hill.
[Proposed - - - 29.45 Fund RIFS _ _

Site Stalus Reporl from EPA Region V; 10/88.

The Remedial Investigation Report has been
completed. Samples were analyzed for 23 met-
als, Th-232, U-238, Ra-228, and Ra-226 in
the soil; and gross alpha, Th-232, and Ra-226
in the ground water.

Radiation Data:

Gamma exposure levels up to 16,000 pR/hr,
Ground-water concentration:

Th-232 23 pCiL

Ra-226 & pCil

Soll concentration {max)

Th-232 11,000 pCifg.

Matrix Characteristics:

Till, gravel, ground water, and air.
Approximate Area and Volume:

It Is estimated that 20,000 cu yd of thorium

contaminated material is located within the
Park in a 11,000-3q yd area.
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B-12 RADIOACTIVE WASTE SUPERFUND
SITE DESCRIPTION

Mame and Location:
Karr-McGee (Residential)
Off-Site  Properties

West Chicago, linois

EPA Contact Region V:
Mary Logan, FTS B8g-0288
Summary of Site Use:

Thorium processing wastes usad as fill in at
least 87 areas within the city.

Wasie Piles.
Status:

MPL Rank Score Lead Status
Proposed - - - 29.45 Fund RI/FS

The Remedial Investigation Report has baen
completed. Mitigation procedures were carried
oul at 116 locations.

Radiation Data:

Contamination in excess of 2,000-3,000
WwR/hr was noted prior to the mitigative mea-
sures, Th-232 up 1o 16,000 pClg in soil was
measured.

Matrix Characteristics:

Till, gravel, fill, tailings.
Approximate Area and Volume:

The area consists of 117 residential lots of
various sizes. Approximately 61,000 cu yd.

Source:

The Rare Earths Facilily, an ore-procassing
facility that had been used o process thorium
and rare earth ores containing radioaclive
therium, uraniom, and radium.

Environmental Impact:

There are several roules of potential risks to
the environment and public health including
direct exlernal radiation exposure; inhalation
exposure; and ingestion of conlaminated soils,
ground waler, and surface water. The conlam-
inated media at the sile consists of wastes from
the Rare Earths Facility. The primary ra-
dionuclide present is thorium-232.

Source of Information:

Remedial Investigation Report, Kerr-MoGes
Radiation-gites, West Chicago, lllinois, 986,
CH2M Hill.

Site Status Report from EPA Region V; 10/88.




B-13 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Name and Location:

Kerr-McGee (Sewage Treatment Plant)
Wiest Chicago Sewage Treatment Plant
Wasl Chicago, lllincis

EPA Contact Region V:

Mary Logan, FTS 886-92B8
Summary of Site Use:

Thorium processing wastes used as fill at the
sewage treaiment plant.

Landill,Comm./Indus., Waste Pilas, Tank, be-
low ground.

Status:
MNPL Rank Score Lead Status
Proposed - -- 29.45 Fund RI/FS

The Remedial Investigation Report has been
completed. Samples were analyzed for matals,
radon, thoron and thordum. Valuas were pra-
saented for As, Ba, Cd, Cr, Fe, Pb, Hg, and Sa.

Radiation Data:
Gamma radiation = 2,000-3,000 pR/hr.

Soil Concentration (nominal)
Th-232 4,900 pCifg

Groundwater Concentration

Th-232 a0 fCyL

Th-230 <1 pCiL

Ra-226 <1 pCilL

Malrix Characteristics:

Soil; till; gravel; ground water; monazite ore.
Approximate Area and Volume:

25 acres (includes plant site and Reed-

Keppler Park and not just contaminated area):
40,000 cu yd.

16

Source:

The Rare Earths Facllity, an ore processing
facility that had been used 1o process thorlum
and rare earth ores contalning radicactive
thorium, uranium, and radium.
Environmental |mpact:

There are several routes of potential risks to
the environment and public health, including
direct external radiation exposure; inhalation
gxposure; and ingestion of contaminated soils,
ground water, and surface water. The contam-
inated media at the site are wastes from the
Hare Earths Facility. The primary radionuclide
present is thoriom-232.

Source of Information:

Hemedial Investigation Report, Kerr-McGeae
Radiation-siles, West Chicago, Illinois, /86,
CH2M Hill,

Site Status Report from EPA Region V; 10/88.




B-14 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

The Homestake Mining Company

Uranium ikl

Clbala County, New Mexico

{about 5.5 miles north of Man)

EPA Contact Region VI:

Wiliam Rowe, FTS 265-6730

Summary of Site Use:

Uranium mill since 1958 with heavy meial
contamination from two large tailings ponds.

Surface Impoundment, Mining site, Surface.

Status:

MPL _Rank Score  Lead Siatus

Final 528 34.21 Enlorcement RUFS

Homestake and EPA signed an Administrative
Order in 6/87 for implementation of a
workplan for a radon RYFS developed by Mew
Meaxico's contractor, Geomet. A 15-month Rl
testing program was completed, and the ROD Is
expected to be signed in 9/88. Naturally
occurring dispersed lailings, ground-water
contamination, and tailings piles may be
cansderad as o how they act as sources.

Radiation Data:

An-222 in the air, 0.03 WL; radium in the
mill tailings, 60-100 pCilg; uranium in the
water, 720 ppb. One-year monitoring study of
indoor and ouldoor radon concentrations. Out-
door radon concentrations ranged from 0.05
pCiL (background) to 2.6 pCifL.

Matrix Characterigticsg:

Sail, tailings, ground water, and air.

Approximate Area and Volume:

245 acres at elevalion;

16,500,000 cu yd.

6,600-fool

Source:
Potential sources are:

Homestake Mining Company wuranium mill
tailings, Anaconda mill tailings, Ambrosia Lake
mining area, and areas of near-surface ura-
nium mineralization.

Environmental Impact:

About 200 people depend upon the shallow
aquifer as a water supply. An alternate water
supply is in place, and aguifer restoration by
Homestake has been somewhat successful.
Radon levels indoors and outdoors in several
subdivisions near the mill may be above
background.

Source of Information:

Geomal Report Number 18-1739, 3/87.
"WORK PLAN FOR HOMESTAKE MIMNING
COMPANY STUDY AREA MEAR MILAMN, MEW
MEXICO." BIFZ for EALD,, R.P.B., State of
MNew Mexico.




B-15 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Linited Nuclear Corporation
Church Rock, New Meaxico

(17 miles northeast of Gallup)
EPA Contact Region Vi:
Willlam Rowe, FTS 255-6730
Summary of Site Use:

Uranivm mill since 1977, Taillings impound-
ment fallad in 1979 to the Hio Puerco River.

Surface impoundment, Mining site, Surlace.

Status:

INPL_ ink re Lead Stalus
(Final 651 30.36 Fund __ RI/FS

EPA completed an RIFS ground-water
oparable unit FS in August 1988, and signed a
ROD In September 1988. EPA and the U.5.
Muclear Regulatory Commission (MRC) signed
a memarandum of understanding (MOU) in
BfE8B 1o coordinate and ensure full site reme-
diation. UMC has submitled a Reclamation Flan
undaer conditions of Its source materials li-
cense. NRG, with EPA's review, gave partial
approval fo the Reclamation FPlan. Mill complex
will be decommissioned and associated areas
will be deconlaminated’surveyed undar NRC
license conditionsfdirectives.

Radlation Data:
Gamma Exposura: some areas = 150 pRshr.

Soil: EPA did not sample soils during RIYFS. On
the basis of the MOL, NRC is responsible for
comprehensive surveying of soils alfected by
windblown tailings. The primary contaminant
Iz radium.

Groundwater Caoncentrations:

Ha-226 47 mgfl

Ra-228 36 ma/L

Th-230 3,760 mg/L (max)

Grosz alpha 350 pCill (max: not Rn)
Gross bala 7T pCiflL [max)

(plus ammonia, nitrates, As, Cd, Co, Ni, Sg)

Surface water Concentrations:

Ra-226/8 24 pCi'L [(max: w/Bn)
Th-230 277,733 pCi/L {max)
L Mot Analyzed

(plus ammonia, nitrates, sulfates, Al, Mn, Sa)

Radicactive Tailings

I
U-238 29 3,900
Th-230 290 893,000
Ra-226 290 130
An-222 no data na data
Matrix Characieristics:
Tailings, ground-water. Mill complex: includes
mill, office buildings, foundation and concrete
structures, storage tanks. Also, mine shafts
and work areas. Includes retention-sediment
ponds, evaporation pads. Mill effluent: stored
solids and spilled or windblown materials.
Mainly tailings and extracted product. Manra-
dicactive contaminants:

Pond {mg/L)
arsenic 1.22
barium 0.29
cadmium 0.11
lead 1.56
marcury 0.0005
maolybdenum 2.30
salenium 0.53
vanadium 46.94
zinc 7.22

Approximate Area and Volume:

The mill tailings pond covers 170 acres and s
15-20 ft thick; 4,700,000 cu yd.




Source:

The source of the radiation is a uranium mill
site, largely from the tailings ponds.

Environmental Impact:

Soveral people use the shallow alluvial
aquiters in the area. A break in the tailings
dam in 1879 sent 233 million gallons of
tailings fluid into the Rio Puerco. The uppear
Gallup aquifer is contaminated in the vicinity
of the tailings pond. The alluvial aquifer is also
contaminated.

Source of Information:

Site Status Summary, 5/87 and Technical
Memarandum, Phase | Field Study, RI'FFS,
United Muclear, Church Rock, N. Meaxico, Oc-
tober 4, 1585, CH2M Hill.

PRP Reports, State of New Mexico Site Inspec-
tions, UNC and EPA Sampling Data.

Site Status Report from EPA Reglon VI; 10/88.




B-16 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Name and Location:

Weldon Spring Quarry and

ChemicalfRaffinate Plant (USDOE/MArmy)

8t. Charles City, Missouri

EPA Contact Region VII:

Dan Wall, FTS 757-2856

Summary of Site Use:

Cuarry used by Army for disposal of TNT
wastes and by AEG/NRC for disposal of thorum
residues and radium-contaminated equipment.

Sand and gravel pit; Surface Impoundment;

Chemical Process/Manuf.; Milit. ©Ord.
Prod./Stor./Disp.; Qre Process/Refining/
Smelier.

Status:

MPL Bank Score lead Status
Final 872 &5.60 Fund Pre-RIJFS

Quarry: Under an agreement with EPA (4/87),
DOE is developing an operable unit RVFS. A
ROD is expected by the third quarter of 1890,
Chemical Plant: A ROD is expected by 4/31,

Radiation Data:

According to results of monitoring by DOE and
the U.S. Geological Survey (USGS), radicactive
materfals have been released to surface water,
ground water, and air. Thorium, uranium, and
radium residues have been placed In quarry.

Quarry:

Gamma Exposure Rates: 1.5 - 625 pR‘hr.
Soil Concenfrations:

Ra 1,200 pCifg

u 2,400 pCig

Th 6,800 pCifg

(plus, nitroaromatics, PCBs, and PAHS)
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Graundwater Concentrations:

L B,BO0D0 pCIL on-site
4,692 pCi/L off-site

{plus, 24,6 THNT)
Surface Water Concentrations:

U 2,100 pCi/L on-site
116 pCi/lL off-site

Radon Concentralions:

Rn 3 pCi/L perimeter (avg)
18 pCi/L on-site (max)

Chemical Plant/Raffinate Pits (4):
Gamma Exposure Rates: 8 - 807 pR/hr.

Soll Concentrations:

Ra 22 pCifg (max)
U 50,000 pCilg
Th 25 pCifa

(plus, organics and heavy metals: PbiBain)
Sediment Concantrations:

Ra-Z26/8B B850 pCifg (dry:max)

LI-238 710 pCilg
U-234 B10 pCifg
U-235 40 pCilg
Th-230 2,400 pCi/g
Th-232 120 pCig

{plus, organics and heavy metals: PbBaZn}

Ground-water Concentrations:
] 58 pCi/L

{plus, organics, nitrate, sulfates, and heavy
metals: Li;3n

Surface water Concentrations:

u 2,380 pCi/L
Fa 230 pCilL

{plus, Pb, Sr, and Li)
Storm Water: U = 3,500 pCi/L




Radon Concontrations:
An 1 pCi/l

Structural Contamination: Uranium is the
principal contaminant in 43 buildings, the
interior of B of these process bulldings are
heavily contaminated.

Matrix Characieristics:

Orums, process equipment, building rubble,
debris, raffinate sludges and soils which range
from gravely to clay-like and organically rich.
Solls and sludges are variably contaminated
wilh TNT, DNT, and other organics.

Source:

Uranium and thorium ore processing. Pre-
viously US Army Ordnance works.

Approximate Area and Volume:

220 acre complex; guarry is 9 acres; 95,000
cu yd radioactive malerial; Pits contain
550,000 cu yd radicactive residues along with
other wasles.

Environmental Impact:

Potential contamination of alluvial aquifer 0.5
mi from quarry, serving 58,000 ‘people.
Uranium and radium have been detected in off-
site monitoring wells, with radium
concentrations exceeding drinking water
standards.

Source of Information:
Draft EIS (2/87)

Radiologic Characterization Report (2/87)
Annual Environ. Monitoring Report (8/87)

Site slatus report from EPA Region VI
(10/688)




B-17 RADIODACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Name and Location:

Denver Radium Suparfund Sites
Denver, Colorado

EPA Contact Region VIII:
Sonya Penncck, FTS 564-7505
Summary of Site Use:

31 properties in Denver where radium was
processed, refined or fabricated before 1915.

Ore Procass/Refining/Smelter.

Status:

MPL Rank Scorme Lesd
Final 28% 44.1i1 Fund

Status
RO/RA

Feasibility Studies have been completed for 10
fund-lead operable units and for 4 fund-lead
operable unit. ROD's are pending. Remeadial
Design is underway at four operable umits.
Megotiations with  Potentially Responsible
Partles are underway at the enforcement-lead
operable unit.

Radiation Data:

u 'E 3'4 B
presant.

-238, Th-230,

Ra-226, Rn-222

Gamma radialion concontrations:
57-2,547 pR/hr (max)

Soil concentrations
Ra 79 - 5083 pCifg (max)

Rn/progeny 0.30 WL (grab)
Matrix Characteristics:
Asphall, soil, pond bottom sedimant, building

debris and contents, ground water, and air-
borne parliculates

Source:

Former Denver Nalional Radium Institute and
othar processors involved in radiom process-
ing through World War | and early 1320s,
generating large quantities of radioactive
residues.

Approximate Area and Volume:

Approximate voluma 108,000 cu yd, covering
a total of about 40 acres in 44 locations wilhin
a 4-mi radius of downtown Danver,
Environmental Impact:

Potential risk to human health, including di-

ract exposure, inhalation of radon, ingastion of
radionuclides and contaminated media.

Source of Information:

Final Feasibilily Study, Denver Radium sile,
Oparable Unit ¥, 6/87; Final Feasibility Siudy
& Responsiveness, Denver Radium Site, Oper-
able Units IVM, Vols. | and Il, 2/86; Remeadial
Alternative Selection and Community Relations
Responsiveness Summary, Operable Unit VI,
/86, Remedial Investigation Report 4/86.




B-18 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Localion:

Lincoln Park
Canon City, Colorado

EPA Contact Reglon VII:
Gene Taylor, FTS 564-1640
Summary of Site Use:

Drinking water wells probably affected by
wastes from Cotter Corp. uranium mill.

Mining site, Subsurface.

Status:

MPL Bank Score Lead Status

Fimal 621 31.31 Enfcrrc&ment HDIHA

RI'FS submitted to EPA by the State for review
385, Memorandum of Agreement betwesen
State and EPA 4/86, Tha State of Colorado has
lead responsibility for negotiations, develop-
ment, and implemeniation of remedy.

Radiation Data:

Ground-water guality studies per 1387 USGS
report Included Ra-226 between 0.05 and 1.6
pCifll, and U-234 and -238 between 0.4 and
5, 700 pgl.

Matrix Characteristics:

Contaminated ground water derivaed from un-
lingd 1ailings ponds. Monradioactive con-
taminanis: molybdenum and selenium.
Source:

Uranium mill {Gotter Corporation).

Approximate Area and Veolume:

Q00 acras:; 1,900,000 tons,

Environmental Impact:

386 residents within 3-mi radius. Con-
taminated ground water in the vicinity and
down gradient. Mo permitted drinking water
wells in the area. Company's monitoring data
indicate a plume of contaminants, including
molybdenum. vranium, and selenium axtending
fram mill and affecting private wells thal were
serving 200 people.

Source of Information:

4/87 Fact Sheet. "Ground-water Flow and
Qualty Near Canon Cily, Colorade." US Geo-
logical Survey, WRI Report 87-4014, 1987.
EPA Office of Radiation Programs.




B-19 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

NMame and Location:

Uravan Uranium Project
Montrosa City, Uravan, Colorado.,

EPA Contact Region VII:
Gene Taylor, FTS 564-1640
Summary of Site Use:

Mill began in 1915 for radium recovery, then
vanadium and most recently, uranium

Surface impoundment; Waste Piles; Mining
Site, Surface.

Status:

NPL __Rank Score Lead Stalus

Final 275 43.53 Enforcement BD/BA

Stale of Colorado negetialing remedy with re-
sponsible parties. EPA and Stale have entered
nto MOA 4/86, designating State to pursue ef-
fective remedy. The Stale of Colorade has nego-
fialed an agreement with Responsible Parties,
and the agreement has been approved by U.S.
District Court. EPA submitted comments to
Slate on remedial action plan 12/86.

Radiation Data:

Radlonuclides and Rn-222, U-234, UU-238:
Th-230; Ra-226.

Th 16,000 - 165,000 pCifL
L 1,500 -16, 000 pGifL
Ra GG - G7G pCifL.
Matrix Characteristics:

Ground-water and air, raffinate, tailings, sur-
face water. Selenium, nickel, ammonia, sul-
fates.
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Source:

Uranium and vanadium recovery plant; milling
operations; little activity at present; owned
and operated by Union Carbide Corporation.

Approximate Area and Volume:

800 acres; 2,000,000 tons removad:
0,000,000 tons stabilized.

Environmental Impact:

Town in remole area. 125 residents within 3-
mi radius. All residents moved 12/88; no
permanent residents. Ground water and air
contaminated with process wasle, Including
uranium. Discharge and disposal of large
volume of process wastes releasing radiation.

Source of Infarmation:

4/87 Fact Sheet
Department of Energy Remediation Programs




B-20 RADIOACTIVE WASTE SUPERFUND
SITE DESCRIPTION

Mame and Localion:

Rocky Flats Plant {USDOE)
Gaolden, Colorado

EPA Contact Region VI

Mat Miulla, FTS B&4-1668

Summary of Site Usa:

DOE GOCO with releases 1o ground-water and

surface water that may or may not ba above
federally permilied lavals.

Surface Impoundment; Milit. Ord. Prod.
fStor/Dlsp. Spill
Status:

NPL _ Rank Score  Lead Stals |
Proposed - - - 64.32 Enforcement RI/FS

Compliance agreemeant entered inlo by DOE,
EPA, and Colorado Dept. of Health 7/86, defin-
ing respoctive roles and responsibilities. DOE
iz responsible for remedial actions. RIUFS
work plans completed 2/87; As a result of EPA
raview and negotiation, DOE submitted a
technical proposal for interim response action
for high priority areas in 3/88. CERCLA
interagency agresmeant was enlerad inlo by
DOE, EPA and Colorodo Departmeant af Health
&/85.. DOE has done some remedial work such
as capping and removing plutonium
contaminated soll.

Radiation Data:

Plutonium and tritium releases.
Matrix Characteristies:

S0il and sediment; wastewater impoundments.
Source:

Production of nuclear weapons triggers; plu-
tonlum recovery; americium research,
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Approximate Area and Volume:

6,550 acres total area; 91 sites; over 1,000
wasle sireams.
Environmental Impact:

Plutonium and tritium have contaminated soils
and sediments in surface water. Ground water
has bean contaminated with nitrate. Approxi-
mately B0,000 people live within 3 mi of the
facility.

Source of Information:

4/87 Farct Sheot
7B MPL Faot Shood.




B-21 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Monticello Radicactivity Contaminated
Fropaerlias

Monticello, Uah

EPA Contact Region VI:

Lam Mguyen, FTS 564-1793
Summary of Site Use:

Tallings from vanadium and uranium ore used
for fill and aggregate for mortar and concrete.

Wasie Piles; Ore Process/Refining/Smeller

Status:
NPL  Rank Score Lead Status
Final 502 35.03 Enforcement RI/ES

DOE has assumed responskbility for most of the
remedial action. EPA Is nagotiating Memaran-
dum of Agreement (MOA) with DOE to better
defineg respective roles in cleanup activities,
DOE has authorized cleanup of 15 properties
and Iz studying several more for inclusion in
program. EPA conducted planned removal ac-
tion of two of the most contaminated structuras
in Monticallo during 1983-1984,

Radiation Dala:

Widely dispersed radioactive tailings; U-238,
234, -226, Th-230, Rn-222, Ra-226.

Concantralions:

Ra-226 23,000 pCifg
u-238 24,000 pCifg
) 18,000 pCilg

Matrix Characteristics:

Tailings from vanadium and uranium ore pro-
cessing; radioactive tailings widely dispersed
throughout town as fill material and as aggre-
gate for mortar and concrete. Vanadium 1-
16,532 ppm.

Source:

Uranium and Vanadivm ore processing in Mon-
ticello plant from 1942 to 1260. Some
tailings may have been brought in from an-
other mill in Dry Valley.

Approximate Area and Volume:

152 potentially conlaminated properties;
182,000 cu yd.

Environmental Impact:

1500 residents within 1/2-mi radius. 182
polenlially contaminated properties.  Widaly
dispersed contaminalion, apparently mosily in
naar-surface soils.

Source of Information:

487 Fact Sheet. EPA Office of Radiation Pro-
grams




B-22 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Teledyne Wah Chang
Albany, Oregon

EPA Contact Region X:

MNeil Thompsoen, FTS 393-7177

Summary of Site Use:

Wastes from production of zirconium and rara
earth elements, with heavy melals and low
levels of radioactive materials.

Ore Process/Refining/Smelter; Surface Im-
poundment.

Status:

NPL _ Rank Score Lead Status

Final - - - 54.27 Enforcement RIFS

EPA recently completed a remedial plan out-
lining the investigations needed fo determine
the full extent of cleanup required al the site.
Wah Chang had requested permission from the
Slate to cover the old storage ponds to minimize
percolation that could contribute to possible
lgachale into the Williamette. In 1/83, the
State drafled a permit indicating its preference
for moving the sludges to another location on
company properly farther from the river. This
action has been appealed. RUFS started in
10/88 and is continuing. Work plan negotiated
for full RI/FS.

Radiation Data:

Wastes from production of zirconium and rare
earths, with haavy metals (Ba, Cd) and U, Ra,
and Th wasles from ore pro-
cess/refining/smelter operations. Radiation
off site is generally below established limits.
Contaminated radicactive waste has been re-
moved from the sile lo a low-level radicaclive
waste repository {Hanford).
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Sludge Concentrations (stored on sie):

Ra-226 120 pCilg (max)
Th 619 pCilg (max)
Total U 10,000 mg/kg (max)

(plus zirgonium, halfnium, titanium, and
other rare earth metals)

Groundwater Concentrations:

Ra-228 11 pGifL

{plus 504, NaCl, and CaCl2)

Surface water: Mot measured.

Sadiment: Mot measurad,

Air: Measured, but data not availabla.

Gross alpha: Measured, but data not available.
No contaminated articles/structures.

Matrix Characteristics:

On-site process wastes consisling of a large
volume of solids containing Ra, U, Th, heavy
metals {Ba, Cd, Cr, and Pb), and chlorinaled
solvents contaminating ground-water, surface
water and air.

Source:

Zirconium and rare earth ore processing in
Teledyne plant beginning in 1957.

Approximate Area and Volume:
10,000 cublc yards; 4 acres (Sludge)

Environmental Impact:

Industrial area with 3 housas nearby. Contam-
inated radicactive waste has been laken off site.
Storage facility for sludges on sile with radia-
tion emission controls. Secondary alternative
iz to move sludge disposal area from flood plain
and build a new facility.

Source of Infarmation:

NPL Facl Shoet

Data collected in 1982 included in a Report by
CH2M Hill {1988).

Stalus report from EPA Region X (10/88).




B-23 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Hanford 200-Area (USDOE)
Benton County, Washington

EPA Contact Region X:
Paul Day, FTS 444-6623
Summary of Site Use:
DOE GOCO with releases to ground-water that
include organics as well as radicactive

subsiances,

Landfill, Comm./Indus.; Opan Burmning: Surface
Impoundment; Milit. Ord. Prod. /Stor./Disp.

Status:

NPL Rank Score Lead Status

P ged - - - 59.05 Enforce Pre-RIJES

EPA, USDOE, and Washington Department of
Ecology are jointly developing an action plan
that will include the work needed to address
this area under the Superfund program, as
well as other work needed to meet permitting,
corrective actien, and compliance
requirements of Subtitle C of CERCLA,

Radiation Data:

U, Pu-238/40, Cs-137, Sr-a0, Co-60, |-
128, and fritium. Hazardous solvents, organ-
lcs, mineral acids, and inerganic salis.

Matrix Characteristics:

Selid and dilute liquid wastes comprised of ra-
divactive, mixed and hazardous constituents in
trenches, ditches, and landfills. Tritium, |-
129, U, cyanide, and carbon tetrachloride have
been detected at levels significantly above
background In ground-water beneath the area.
Plumes of contaminated ground-water cover
approx. 215 square miles. Tritlum has been
detected in Richland's surface water intakos
(20 miles South) at levels above background.
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Sourcea:

USDOE nuclear activities, primarily produc-
tion af nuclear materials for national defense,
at Hanford since 1943,

Approximate Area and Volume:

Approximately one billion cubic yards of mixed
radioactive and chemical wastes In trenches,
ditches, and landfills at 230 disposal lecations
in the middle of the 570-square-mile Hanford
Site,

Environmental Impact:

Surface water within 3 miles of the 200-Area
provides drinking water to 70,000 people and
irrigates over 1,000 acres. Surface and
ground waters form slte are contaminated with
significant levels of U, Pu, 1-129 and tritium,
and hazardous chamicals.

Source of Information:

MNPL Fact Sheet.




B-24 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Hanford 300-Area
Banton County, Washington

EPA Contact Region X:

Paul Day, FTS 444-6623

Summary of Site Use:

DOE GOCO wilh releases of uranium lo ground
waler that include organics as well as radioac-
tiva malerials,

Containers/Drums: Landfill, Comm.Indus.;
Surface impoundment; Other Manufactur-
ing/indust.

Status:

INPL Rank_Score_ Lead

_Status

Proposed--- 65.23 Enforce Pra-RI'FS

EPA, USDOE, and Washington Deparment of
Ecology are Jointly developing an action plan
that will include the work needed lo address
this area under the Superfund program, as
well a5 olher work needed to mest parmilling,
corrective aclion, and compliance
requirements of Sublitle C of CERCLA.

Radlation Data:

U, Pu-238, 23%/40, Cs-137, S5r-80, Co-
60, and Pr-147. Hazardous solvanis,
organics, mineral acids, inorganic salls, Hg,
Cr,Pb,Mi, £n, CGo, and Be

Matrix Characteristics:

Solid and dilute liguid wastes comprised of ra-
dioactive, mixed and hazardous constiluents in
trenches, diiches, and landfills. Uranium de-
tected al levels slanificantly above background
in area springs, wells, and the Columbla Rivar.
Disposal locations and plumes of contaminaled
groundwater cover approx. 5 square miles.
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Source:

USDOE nuclear activities, primarily produc-
tion of nuclear materials for national defense,
al Hanford since 1943, Fabrication of noclear
fuels.

Approximate Area and Volume:

Approximately 27 million cubic yards of
mixed radicacltive and chemical wasles in
trenches, ponds, and landfills at 14 disposal
locations in the southern section of the 570-
square-mile-Hanford Site. Disposal lecations
and plumes of contaminated ground-waler
cover approx. 5 square miles.

Environmental Impaci:

Surface waler within 3 miles of the 300-Area
provides drinking water 1o 70,000 people.
Surface and ground walers from site are con-
taminated with significant levels of U, Pu, Cr,
Hg and hazardous chemicals.

Source of Information:

4/87 Fact Sheet. EPA Office of Radiation Pro-
grams




B-25 RADIOACTIVE WASTE
SUPERFUND SITE DESCRIPTION

Mame and Location:

Hanford 100-Area
Benlon County, Washington

EPA Contact Region X:

Paul Day, FTS 444-6623

Summary of Site Use:

DOE GOCO with releases of chromium and siro-
nium-80 to ground water and Sr-90 to
surface water. Organics are released as well as
radioactive materials.

Landfill, Comm.Indus.; Open Burning; Surface
Impoundment; Milit. Ord. Prod. / Stor. Dispos.

Status:

MPL Bank Score  Lead
Proposed--- 46,38 Enforce

Stalus
Pre-RI/FS

!J

EPA, U.3. DOE, and Washington Depariment of
Ecology are joinlly developing an action plan
that will include the work needed to address
this area under the Superfund program, as
well as other work needed to meel permitting,
corrective  action, and compliance
requirements of Subtitle C of CERCLA,

Radiation Data:

U, Pu-238, 239/40, Cs-137, Sr-90, Co-
B0, Ni-63, Eu-1582/4/5, and ftritium. Haz-
ardous solvents, organics, mineral acids, in-
organic salts, Ha, Cr,Pb,Ni,Co.

Matrix Characteristics:

Solid and dilute liguid wastes comprised of ra-
dicactive, mixed and hazardous constituents in
irenches, dilchas, and landfillzs. Chromium and
Sr-00 delected at levels significantly above
background in ground-water and the Columbia
Rivar. Disposal locations and plumes of con-
taminated groundwater cover approx. 11
square milas.

Source:

U.5. DOE nuclear activities, primarily produe-
tion of nuclear materials for national defense,
at Hanford since 1943. Location of nine
nuclear reactors: eight were in use during the
19405 and 1550s; the ninth, the N-Reactor,
has been usaed since the early 1960s to produce
plutonium and electricity.

Approximate Area and Volume:

Approximately 4.3 billion cubic yards of
mixed radioactive and chemical wastes in
cribs, trenches, and burigl grounds at 110
disposal locations in the northern section of the
570-square-mile-Hanford Site. Disposzal
locations and plumes of contaminated ground-
water cover approx, 11 square miles.
Environmental Impact:

Surface water within 3 miles of the 100-Area
provides drinking water to 3,000 workers in
the 100- and 200-Areas. Surface and ground
waters from sile are contaminated with signif-
icant levels of U, Pu, &r-80, Cr, Hg and haz-
ardous chemicals.

Source of Information:

4/87 Fact Sheet. EPA Office of Radiation Pragrams
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APPENDIX C

RADIOACTIVE SOIL REMEDIATION TECHNOLOGIES




TABLE C-1
DESCRIPTION OF RADIOACTIVE SOIL REMEDIATION TECHNOLOGIES

Capping ... Involves covering the contaminated sile with a barrier
sufficiently thick and impermeable to minimize the diffusion of radon gas and
attenuate the gamma radiation associated with the radionuclides.

Vertical Barriers ... are walls installed around the contaminaled zone to
help confine the material and any contaminated ground-water that might
otherwise flow from the site.

Land Encapsulation ... addresses excavated conlaminated soil which is
redeposited at a site that has been provided wilth complete barriar protection
(plastic liners and impermeable materlals).

Land Spreading ... Involves low-level contaminated waste thal is excavated,
transported to a suitable site, and spread on unused land, ensuring that ra-
disactivity levels approach the natural background level.

Underground Mine Disposal ... uses underground mines to provide secure
and remote containmeant for contaminaled wastes.

Ocean Disposal ... Is an alternative to land-based disposal options for

low levels of contaminated soil. The contaminated soil is disposed of in selected
locations In the ocean. Any migration of contaminants should be slow, well dis-
persed, and diluted.

Stabilization/Scolidification ... immobilizes radionuclides {and could
attenuate radon emanation) by trapping them in an impervious matrix. The
solidification agent (Portland cement, silica grout, ete.) is Injected in situ or
mixed with excavated soll.
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TABLE C-1 (Continued)
Vitrification .... is a process that can immobilize radicactive contaminants by
heating the contaminated material to its melling temperature and then cooling to
a solid glassy mass.

Radon Control ... involves ventilation of buildings and areas 1o dilule the
radon gas to acceptable levels.

Soll Washing ... involves water (with or without additives) to wash
contaminated waste. Some contaminanis are soluble in water while others are
washed free of the soll particles. Physical separation techniques are then used
to separate the soil into clean and contaminated fractions.

Chemical Extraction ... removes contaminanis by mixing soil with
chemicals. The product is separated inte cleaned and contaminated soil fractions
and a liquid extract containing radionuclides. The soluble radionuclides are
saparated from the extractant by fon exchange, co-precipitation, or membrane
filtration.

Physical Separation ... uses screening, classification, flolation, and
gravity concentration to separate fine =oil particles which may contain
radioactive contaminants. Screening Is mechanical separation based on particle
size differences. Classiflication involves the separation of particles based on
their seltling rate in fluids, normally water.
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TABLE C-2. Aszzpssment of remedlation technology for salls = U, Th, Fa.
| Evaluation of fﬂhnnlngy |
Performance ‘EH'H'WFI'I‘HTI
[Remediation Tagggghgig | [ “Raliability | Efectivenass | Tolal Stage of A&D | Info. Avalable]| Total
On Site Clspoaal Capping a 2 ] 4 4 ]
Varlbeal Barriers 2 2 4 3 2 5
DIl Site Disposal E 4 4 B 5 4 a
1 1 2 4 2 8
3 4 T 4 3 7
3 2 5 q 3 7
[On Site Trealment Selidification 4 2 B 3 3 B
Witrification 3 T 3 3 [
Hadon Control Hamas 2 4 [ 5 [ 16
Areal 2 4 [ 3 2 5
[Eall_Waahing Water] | 5 [ 4 [ a8 l 2 2 |4 |
Chemical Extroctlon Inorganic Salts 5 3 [ 3 3 B
Meneral Acids B E 10 3 4 T
el A ] 5 ] ] 3 3 [
-P'h}l'l-LE.l Euplrllinn Soresning 5 q a 3 E &
Claszification 4 4 8 3 E [
Gravity Concantration 4 4 ] 3 F: B
Flotabic 4 ] -] | 3 &




References for Table C-2 (Soils - U, Th, Aa) {8}

O _SITE DISPOSAL

CAPPING:
VERTICAL BARRIERS:

OFF SITE DISPOSAL:

LAMD ENCAPSULATION:
LAND SPREADING:
UNDERGROUND MINE:
OCEAN DISPOSAL:

OM SITE TREATMEMNT;
SOLIIFICATIOMN:
VITRIFICATION:

RADCHN CONTROL:

HOMES:

AREAL:

S0IL WASHING:

WATER:

CHEMICAL EXTRACTION:

INODRGANMIC SALTS:

MINERAL ACIDS:

COMPLEXING AGENTS:

PHYSICAL SEPARATION:

SCREENIMNG:
CLASSIFICATION:

-5,214,44,60,86,60,09,90#,7044,111,113,138
1,118,388, 850, 1044

5,20 ,21, 87 1048
22,1044
.22,24,27,28,104#,138
LB 210, 29,50

.11,32,76,93,094 08,99% 104#,119,133,138
.33,41,42,81,84#,1048,105

.2,7,8,9,10,354,364,70,83,103,1044,107,100,1124,138,139,141,
142,143, 144,145,146
.37,39,40,43,45,104,113,138,139

.6,25,26,48,71,73,75,824,100,101,104#,118,130

.2,14,30,31,49,51,57,63,67,72,73,82,100,104%,106,1915,116,
120,122,123,124,126,1304,140
13.14.15.23.3{!.31.45.51152,54,55,56,57,33,&1,?1,?'2,?'4.'”'.'!:,
.'Iﬂ‘!,‘lﬂ!.‘l{l-ﬂ-i','l ge, 108 110,114,118, 120,121,122,123,124,
L125,126 127 ,128,1308,131,138,140

.3,14,45,46 53 ,87,63,67,72,1048,106,116,117,120,1218,122,
.126,1304,138,140

.19,56,60,62,64,65,67,68,79,82,104#,130#,135
.19#,58#,59,60,61,62,68,67,68,72,73,96,10408,1298

GRAVITY CONCENTRATION: .19,58,59,60,62,65,66,96,104#

FLOTATIOM:

.19#,59,60,628,65,67,72,79,058,104#,1294,1354

(a) For list of references corresponding bo refereénce numbers, see
the reference list at the end of this sppendix

& This reference is more comprehensive on the subject lechnology.




TABLE C-3. Assessment of remedintion technology for solls - other radionuclides,

Evaluation of Technolagy

“Performance Developmant

|Remodiation Technologies Rellability | Eifectiveness | Total | Stage of RAD | Info. Avadebie | Total

On-Sile Disposal Capping
YVertlcal Barriers

Off Site Disposal Land Encapsulation
Land Spraading

Undargreund Ming
Chotan [is |

On Site Treatment Solidification
Vitrification

Haden Conlral Homeas
Ares|

[Sell_Waszhing Watar]

Mineral Acid
Complaking Aqents

Chemical Extractlon Inorganic Eallil

Physaleal Soparetion Soreening
Classification

Gravity Concentration

Flotaticn




Reference for Table C-3 (Solls-Other Radionuclides) (a)
ON SITE DISPOSAL
CAPPING: 214,69,8B9,90#,104#&,111

VERTICAL BARRIERS: 1,18,38,85#,104"

OFF_SITE DISPOSAL:

LAMD ENCAPSULATION: 20,21,BT#,104§
LAND SPREADING: 22,104+
UMDERGROUND MINE: 22,24,27,28,10448
OCEAN DISPOSAL: 21#,29,47,50

OM-SITE TREATMEMNT:

SOLIDIFICATION: 76,93,94,96,99#,104F
VITRIFICATION: 33,81,84%,1044

RADOM CONTROL:

HOMES: HMOT APPLICABLE
AREAL: MOT APPLICABLE

SOIL WASHIMNG:

WATER: 74,73,75,104#,132

CHEMICAL EXTRACTION:

INORGAMIC SALTS: 30,87,72,73,120
MINERAL ACIDS: 18,30,45,67.71,72,120
COMPLEXING AGENTS: 45,67, 72,120

PHYSICAL SEPARATION:

SCREENING: 50,60,62,64,65,67,104#,132

CLASSIFICATION: 58#,50,60,62,65,66,67,72,73,06,104%,132,136#,137#
GRAVITY CONCENTRATION: 58,59,60,62,65,66,096,104#%

FLOTATION: 59,60, 62#,65,72,95,10a44#

(a) For list of references cerresponding to reference numbers, ses
the Reference list at the end of this Appendix.

# This reference |s more comprehensive on the subject technology.




TABLE -4, Assessment of remediation lechnology for soils - mixed waste,

Evaluation of Technology

Parformance Dewvalopment
[Femadiation Technologies | _Fi-aliahlllly |Ell'we:ti1.-anass[ Tedal Stage of RAD | Info. Available] Total

On Site Disposal Capging 3 2 5 4 a T

Vertical Barriers| 1 2 ] 1 1 2

[Cif Sito Disposal Land Encapeulation 4 4 [ B 4 ]

Land Spreading 1 i 2 1 i 2

Undarground Mine | 3 ] 1 1 2

Oiean Dispasal a 2 5 4 2 i

On Site Treatment Solidifieation . 2 [ a 3 G

Vitrilfeation| 4 a Fil 3 3 E

[Hﬂﬂ'ﬂn Contral 3 4 B 1 1 2

Areal 2 4 [ 2 z 4

{Seil_Washing Watar] | 4 [ 3 [ 7 1| 1 1 [ 2
Chemical Exlraction Incrganic Salt 3 2 5 1 1 2 |

Mineral Acids 4 4 B 2 2 4

Complexing Agents 4 4 ] F ] 4

Physical Sepearation 3 a 2 5 1 1 2

Classiflcation 4 4 a 1 1 2

Gravity Concentration 4 4 i 1 ]

Flotation i i 1 1 2




References for Table C-3 [Solls-Mixed Waste) (a)

ON _SITE DISPOSAL:

CAPPING: 12,13,15,17,21§,60,85,85,004#,1044
VERTICAL BARRIERS: 18,38,858,1048#

DFF SITE DISPOSAL:

LAND ENCAPSULATION:  20,21,B8,91,824#,1048

LAND SPREADING: 22,1044
UNDERGROUND MINE: 22,24,27,28,104#
OCEAN DISPOSAL: 21g,29

ON SITE TREATMENT:

SOLIDIFICATION: 34,93,97,104%,134
VITRIFICATION: 33,81

RADON COMTROL:

HOMES: 104

AREAL: 37,39,40,43,104%

SOIL WASHING:

WATER: 71,73,75,77,78,80,104#

CHEMICAL EXTRACTION:

IMORGAMNIC SALTS: G¥7,72,73
MINERAL ACIDS: 67, 71,72
COMPLEXING AGENTS: BY,72,80

PHYSICAL SEPARATION:

SCREENING: 59,64,65,67

CLASSIFICATION: 59,60,65,66,67,72,73,96,1044
GRAVITY CONCENTRATION: S8#,59,60,65,66,06,1044
FLOTATION: 59,60,65,67,72,05,104#

{a} For llst of references corresponding te relerence numbers, see
the reference [istat the end of this appendix.

# This reference Is more comprehensive for the subject technology.




TABLE C-5. Considerations for the use of soll remediation technologies.
CONSIDERATIONS
Technology “l“ﬁﬁﬁ“
Proteets gurlace water.
Deas not contred horizendal )
Cappling ground-water migration. Slmilar Similar
Degrea of radiation atlenu- to Ra, Th, U to Ra, Th, U
allen lz unkmown.
Doas not remeve seurce of
radiation.
Controls hodzondal ground-
waler migration.
Vartical Doos not contred vertles) Similar Similar
Barriers migration. ta Ra, Th, U to Ra, Thy U
May not attenuata rediation.
Die ot rarmove soures of
radiatian,
Land Effective contral of all Similar Sirmillar
Encapsulation migration. te Ra, Th, U 1o Ra, Th, U
Must find sultable site.
Applicable o low-lawvel, Reports not
dry, granular, soil-like simil availabla,
Land material not mixed with ! H"TI ar (S Maota)
Spreading other contarminants. 2o, Th U Should nat be
Must find suitable site. applicabis io
gt miked
WEEE,
Underground Mot applicable 10 bulk Similar Similar
Mina Dilsposai storage. o Ra, Th, U o Re, Th, U
For low levels of waste,
Marst find a suitable sita,
Ccepn Disposal Coverad by stringent Similar Similar
reguiations. to Aa. Th, U 13 Ra, Th, U
Long-term effects
Lr R,
(Continued)




TABLE C-§

[(Comtinued)

CONSIDERATIONS

H"{. - ...-:.:u
i P %:ﬁ
S
Degree of radiation attenu- Reports not Reparts nat
. ation & unknown, availabla available
g zation/ Long-term efacts (Bee Note) (See Mota)
ification ——
Typa of waste may inberlara Simdlar Chemicals may
wilh procass, 1o Ra, Th, U react with
. Wi,
Degres of radiation atlenua-
Vitrification tion unknown, Sirmnilar Similar
Must address valatilizadion 1o Ra, Th, U to Ra, Th, U
ol contarmrsems,
Radon Disporses gas, doas ot
Cantral remadiate the source of Mea Applcable Simitar
canfamination or reduce i Aa, Th, U
radiation.
Sall cleansd with watar,
Soil with or without additives. Slmilar 10 Maad
Washing Mormally includes physical Ra. Th. U devalopmant
separation technlgues 1o T and testing
isolate clean =08l Iraction.,
Chemical May not clean sollz that . |
. Sirnilar
Extraction cantain krge guantitles 10 Ba. Th. U devaloprment
of refractory minerals, T and tesing
ot applicable if contamin- o -
;:ﬁ:ﬁ;ﬂm ants are distibuted Simitar da
througheut all the soll to Fa, Th, U m:l-mﬂ]am
fractions, hasting

MOTE:  When thers was no spedific information an
ratings were developed basad on engineeri
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APPENDIX D

RADIOACTIVE WATER TREATMENT TECHNOLOGIES




TABLE D-1
DESCRIPTION OF RADICACTIVE WATER REMEDIATION TECHNOLOGIES

Aeration ... sirips volatile gases (e.g. radon) from liquids. Aeration can be
accomplished with forced air through a packed tower, waler spray in air, or
bubbling air through a waler chamber.

Filtration ... removes suspended solids (which may be agglomerated by
coagulanis) by passing the fluid through a filtering medium (not granular
activated carbon) on which the solids build up.

Carbon Treatment ... uses granular aclivated carbon (GAC) lo adsorb many
dissolved solids and gases. Very effactive for radon removal.

lon Exchange ... uses synthetic resins or natural zeolites to exchange
radionuclide lons in the feedwater with ions on the resinfzeolile material.

Chemical Treatment ... includes precipitation and co-precipitation of
radionuclides by the addition of chemical additives. The precipitales are re-
movad by filtration.

Membrane Separation ... involves reverse osmosis, technology thal uses a
gpecially prepared membrane thal permils water 1o flow through the membrane
while selectively restricting some contaminants, such as radium and uranium,
or electrolysis.




TABLE D-2. Assessment of ramediation technology for water - U, Th, Ha.

N Evalustion of Technology ]
Performance Developmant

@iathﬂ Technologies | Rellability @nasgl Total | Elaﬂnfﬁ.ﬂ.ﬂllnfn, .ﬂ.vaiial:-le| Tedal
[Aeration ] [ s [ 3 [ 8 ] [ 3 [ 2 [ 5 1
[Filtration ] [ 5 [ 3 [ 8 1 [ 2 I 2 [ 5 |
[Carbon_Treatment | [ s [ 3 & ] | 3 | 2 [ 8 ]
[lon Exchange | [ s I 5 [ 10 ] i 5 [ 3 | & |
[Chemical _Treatment ] [ 5 [ 4 | I | 5 | 3 [ & |

[Membrane Soparation ] [ 5 | & T35 ] [a T 5 T 7]

BEFERENCES; {a)

Agration: (b} E#,16,33,34,35,41,43#_49
Filtration: 1,3,4,5#,7,9,13#,33,35

Carbon_ Treatmani: 1,3,54,16,1 TH,33,35,40,41,43,48,51

lon_Exchange: 1.3,4,5#,6,00,9,10,11,12,18,33,35,37,39,42,44,45,46,45,48.50

Chamlical Treatment: 1,3,#.5#.5,?,9,1n.15,33,35.35.39.42,4u.4a.-|n.5u
Membrane Separation 1,2,3,4,5#,9,14,17#,23,25,36,44,47
ta} Faor liast of references corresponding to refersnce numbers, see

the reference list ot the end of this appendix,
{b) Applicable only for radon remediation.

# This reference is more comprehensive on the subject technelogy.




TABLE D-3. Assessment of remediation technology for waler - other radionuclides.

| Evaluation of Technology
“Perfarmance Developmant

[Remadiation_lechnologies | [Felizbility [Efuctiveneas] Tatal | Gtage of RE0 | Info, Avallabla] Total
[Aeratien | /A | NiA | HiA ] [ wia | HiA [ HiA
[Fittration ] I B | 3 [ & | | a | 2 | s
[Carkon Treatment | { 5 | 3 | & | | E] i 2 [ s
[fon_Exchange | [ 1 & T[1i8] s 1 3 1 =
[Chomical Treatmant | [ 5 | 4 | & | [ 5 [ 3 [ &
[Membrane Separation | | & | 4 o | | a | 3 [ 7
Referancos: {a)
Anration: Mot Applicabla
Filtratlen: 3, 6%, 109,20,24,26,27,29,30,231,32
Carbon Treatmemnt: 21,24,27,29
len Exchanga: 315#.19121,22,24.25.21,25#.Eﬂ.ﬂl},:ﬁ,ﬁ!

Chomlcnl Treatment:  3,5#,1 g,20,21#,23,24,26,27,20,30,31 ,32,38

Mombrane Seporation: 3,5#,25,26,32

(s} For list of references corresponding to reference numbars, see
the reference list at the end of this appendix.

4 This reference is more comprehensive on the subject technology.




TABLE D-a, Azsassment of remediation technology for waler - mixed wasie.

[ Evaluation_of Technology

Parformance Development

|Humadintlun Ta:hnulngla- | Reliability |E1l&mll.renaa-a| Total Slape of Ft-B.D|Inln. A'.ra.ial:ﬂa| Total

[Aeration | | 2 | 2 [ 4 | | 1 | 1 [ 2 ]
[Filtration | L3 [ = [ s | | 1 I 1 [ 2 |
[Carbon  Treatment | ] 3 | 3 [ & | | 1 | 1 [ 2 |
|Iur| Exchange | | 3 | 2 [ 8 | | 1 | 1 [ 2 |
Chamical Trealment | 5 | 4 [ & | | 1 | 1 [ 2 |
(Membrane Separalion b umk, §f UMk, |uMK.| [ unkK, | UNEK, [ UMK, |

Relerences: (&)

Agration: (b} Cnly applicable to volallle srganics and radon remediation
Does not attenuate radiation

Filtration: th) Mat availabbe

Carbon_Treatment: (b} Mat available

lon Exchange: (b} Mot available

Chaemical Trestment: (k) Mot available

Membrane Saparation: Unknown

{a) For list of references corresponding te refersnce numbers, see
the reference list at the end of this appendix.

i) When there was ne specific information on the use of a particwlar
technology on a category of conteminant, ratings were devaloped based on
angineering judgment and exirapolation from other applications,
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TABLE D-5. Conslderations for the wse of water remediation technologies..
COMNSIDERATIGONS
R
Tachnal S
achnalogy : +a§},-=>y
. Reparts not
Aoration Hot applicable except when Mot available.[Ses Note)
radian i prasent. appficable.
. ] Only appllcable 1o
Disparses radon in the il organics
nh-m:p:arer:;;m:h can ba Jmaunur .
P : Daoes not atentiate
radiatian.
Filtraticn Coagulationdifration removes Similar Raparts nat
only particulatas {(lurbidity). 1o Ra, Th, LI available,
Land encapsulation is {Sea Mote)
raquired for finel disposal of Only applicable o
cong, wastha, pariculates,
Mot appllcable to
dissalved nuclidas,
Applicable to dissolved Regarts nol HAepors not
Carbon sofids and gases [radan). avallaka. availabla.
Traatment Requirss anothar technology [Fon Mose) [Hee Mole)
for final disposition of Slmilar Onily applicable to
CONIG, Wasies, ta Ra, Th, U fdl==olved aclide‘gases)
lan Applicable to dissolvad Reparts mod Repors nol
Exchenge cantaminants. availabla, availabla.
Ganerally requiras filtration as {Sea Mola) [Sea Maote]
prefreatrmeant. Simliar Cnlly
Reguires another technology for 1o Ra, Th, U applicabés to
final dispasiten of conc. dissobved fonic
Washe, contaminants,
Chemical Some epplicabilty for Raports nol Reparis not
Treatment pracipitation of Ra, Th, U, with mvailabla, avallakble.
fma; Ra with barwm suifate. (Sea Mata) [Sia Noje)
Requires final disposition of wasle,
Mambrans Applicable for radivm ard uranium Reporta not Fieporis not
Separation geparaflon from ground water. availabla, availabla,
Pratroatment is required 1o {Saa Note) (e Mot}

remmove material that
would foul the membrans,

MOTE:  ‘When thara was no specilic infarmation on the wse of a partlcular technology on a category of contaminant,
ratinge were davelopsd besed on engineering judgement and extrapalation frem other appleations.
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APPENDIX E

RADIOACTIVE STRUCTURE REMEDIATION TECHNOLOGIES




TABLE E-1
DESCRIPTION OF RADIOACTIVE STRUCTURE REMEDIATION
TECHNOLOGIES

Demolition/Shredding ... involves blasting, wrecking, sawing, drilling,
and crushing of buildings, structures, or equipment. This produces a sized
material that can be treated by other remediation technologies.

Deconiamination/Washing ... uses a high pressure watar jet to remove
contaminaled debris from surfaces. The debris and water are then collectad and
physically or chemically decontaminated.

Surface Sealing ... involves the application of a material thal penalrales a
porous surface and immobilizes contaminants in place.

Badon Control ... involves ventilation of buildings and areas o dilule the
radon gas to scceplable levels or prevent its entry.

Chemical Extraction ... chemical solvents are circulated across the surface
of a structure to solubilize the contaminamts. The debris and chemicals are then
collected and decontaminated.
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TABLE E-2. Assessment of remediation technology for structures - U, Th, Aa.

Evaluation of ?auhnmggg

Perfarmance Development
[Remadiation _Technologies | Reliability |ﬁfm:ti1.-enasu| Taotal Stage of B&D | Infe, Availabla] Towal

[Demsiition/Shredding_ Treatment] [ 3 [ a [ 7 1 | 5 | 4 [ = ]
[Decontamination/Watler Washing | | ] | 4 [ & | | 5 | 4 | o8 |
[Burface_Sewling | L2 T 3 T s 1 [8 1 a [ s 1]
[Radon_Contrel (b} | [ 2 T a4 [& 1 [s5__1] 5 [ 10 |
[Chemical Extraction | [ a4 | a L 8 | 8 1 4 [ s ]
References: (&)

Demolition/Shredding _ Treatment: 1,3#,4,6,8,9,10,11,14,18,26,26,27,30,31#,32,37,40,41

Decontamination/Water Washing: 1,3#.4,6,08,10,14,18,25,26,27,314,22,35,37,40,41

Surface Sealing: 1,3#,9,10,14,27,31#,40,41

Redon_Cantral; 7,13,14,15,16,19,20,21,22,23,24#,28,29,33,34,42,43,
44,46 486

Chemical Extraction: 1,38,9,10,12,1417,18,27,31#,359,40,41

{a)  For list of relerences corresponding to reference numbers, see
the reference list al the end of this sppendix.

(b)  Radon remediation technigues have been used with success at Superfund sites.
However, they are not intended as permanent measures,

# This reference ls more comprehensive on the subject technology.




TABLE E-2. Assassment of remediation technelogy for struetures - other radionuclides.

| Evaluation qf_fn_-tm
Performance Develepmeant
[Femediation_Technologies | Rellability [Effectiveness] Toml |  [Siage of R0 [ Info. Avadabie] Total
[Camalition/Shradding | L3 1 4 I 5 | 4 | 9 |
[Cocontsm./Water Washing | | 4 | 4 T & 1 | [ | 4 [ a |
[Surface Ssaling | | 2 | a [ s | | 5 | 4 [ 8 |
[Radon Centrol | Twia T wia [ N/A | [N/ | Hik [ mMia |
[Chomical Extraction | [a [ a I & | | 5 | 4 [ o ]

(U = UMKHOWHN)
[NiA = Hot Appilcabla)

H#lﬁf&l‘lﬂlﬂ'g‘. {a)

Damollitlon/Shredding  Treatment: 1,3#,4,5,6,8,10,11,14,16,25,26,30,31 #,32,28,37,38

Decontamination/Water Washing: 1,34#4,4,5,6,8,10,11,14,18,25,26,30,314,32,36,37,38

Surface Soaling: 1,3#,10,14,31#,36,38
Redon Coentrol: Nat Applicable
Chamieal Extraction: 1,2,38,106,12,14,17,16,31#,36,39

{s) For list of raferences corresponding to reference numbers, see
the reference list at the end of this sappendix,

# This referance s more comprehensive on the subject technology.
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TABLE E-4. Assessment of remediation technolagy for struclures - mixed waste,

Evaluation of Technology |
Perfermance Developmeant

[Remediation Technologies | [[Feliability [Efioctiveness| Total |  [Stage of R&D[Into. Avallable] Toal
[Demolition/Shredding _Treatment]| | 3 I 4 [ 7 1 | ] | 4 | 8 |
[Decontamination/Water Wa shing | | 4 | 4 | & | | 1 | 1 [ 2 1|
[Surface Sealing Pt ] [ 3 L 5 1 1 1 | 1 | =2 |
[Raden Contral By 1 | 2 ] 4 | & | | & | a | & |
[Chemical Extraction ] [ 2 [ =z [ s | [_=2 I 3 [ s |
References:  (a)
Domolition/Shredding  Treatment: J#,9,14,27,40,41
Decontamination/Water Washing: 34,9,14,27,40,41
Surface Sealing: a4,9, 14, 27,4041
Radon Contral:  [e] Nat Available
Chemical Extractlon: N, 91447, 27,40,41

{a) For list of references coresponding to reference numbers, see
the reference list at the end of this appendix.

{b} Radon remediation techniques have been used with success at superfund sltes
However, they are nol intended as permanent measures,

{c)  When thers was no specific informaticn on the use of a parlicular technology
on a category of contaminant, ralings were developed based on engineering judgment.

# This reference is more comprehensive on the subject technology.
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TABLE E-5.

Considerations for the wse of structure remedistion technologies

CONSIDERATIONS

Tuchnolegy -~ 5%

e

Demolition/
Shredding/
Treatmant

Demalition & shredding produces
a sized material ihat can ba freated
by soll remediation
technologles.

Slmilar
ta Fa, Th, U

Repors not
avalfable.
(Sea Mate)
Must addrass
valatilization
of condaminands.

Decontemination
Water Waszhing

Washing with walar can remava
contaminans.,
Feduines waler rermedialion
technology for final
diggosiion of waste,

Similar
tz Ra, Th, U

Reporis no
avallakla.
{See Mobe)

Surface
Swaling

RAeduces mobiity,
Doas not mmediate sowce
of contamination or
reduce radiation,

Similar
ta Aa, Th, U

Hepors ol
available,
{Eee Nota)

Radon
Contral

DiEperses gas; does not
remedlate source of contamination
or reduce radiation,

Simllar
o Ra, Th, U

Chemical
Extraction

Washing with acids can remove
contaminanis.
Requires remadiafion
tachnology for final
disposition of waste,

Simliar
1o Ha, Th, U

Reports not
avallable.
(Sow Nobe]

MOTE:  Whan thérs was no spadiic information on the use of a parilcular technology on a category al contarrnant,

raiings were developed based on engineering judgement and extrapolation from other applications,
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